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INTRODUCTIO N N 

Definitionn and epidemiology 
Atopicc dermatitis is a chronic, itching skin disease with a relapsing course. It 
formss part of the atopic syndrome, also known as atopy. Other clinical 
manifestationss of atopy are allergic rhinitis (hay fever), allergic (extrinsic) 
asthma,, certain gastrointestinal allergies, and allergic conjunctivitis. Associated 
disorderss include anaphylaxis, urticaria, and dyshidrotic eczema, as well as a 
varietyy of other symptoms and signs known as the minor criteria of Hanifin and 
Rajka. . 

Clinicall  and laboratory criteria have been developed for the definition of 
atopicc dermatitis. The most widely used are those of Hanifin & Rajka (1980) 
(Tablee 1). Recently, the millennium criteria for the diagnosis of atopic eczema 
weree defined (Bos et al 1998) (Table 2). In the millenium criteria, emphasis is 
givenn to the presence of allergen-specific IgE in the patient. When present, the 
patientt has truly atopic eczema (also known as extrinsic atopic eczema)'and 
recommendationn of allergen avoidance makes sense. When allergen-specific 
IgEE cannot be detected, the diagnosis of intrinsic atopic dermatitis is sometimes 
used,, but we prefer to designate such patients as having atopiform dermatitis. 
Theyy have no atopy and allergen avoidance does not make sense. 

Itt is to be predicted that in the future, when a more precise knowledge of the 
multigenicc background of atopy and atopic dermatitis has surfaced, genetic 
criteriaa wil l replace both immunological and clinical criteria (Forrest et al 
1999).. Atopic dermatitis is one of the most common skin diseases with a life-
timee prevalence of up to 30%. Its incidence is increasing in Western countries 
(Williamss 1992, Kay et al 1994). The highest incidence is among children. 

Etiologyy and pathophysiology (Bos et al 1994) 
Atopicc dermatitis is a common disease entity forming part of a syndrome called 
atopy.. A major immunological abnormality is the skewing, within the 
secondaryy immune organs (lymphoid tissues) of ThO cells 'towards Th2 
lymphocytes,, upon allergenic challenge. As a result, Th2 cells dominate the 
centrall  responses, and through their specific cytokine secretion profile, induce B 
cellss to produce allergen-specific IgE. These molecules are secreted into the 
circulationn and wil l then sensitize different organs, by binding via FceR 
receptorss on mast cells and dendritic cells (including Langerhans cells). 
Allergenicc challenge of a particular organ then leads to local allergic responses 
suchh as atopic dermatitis. 

Withinn involved skin, a complex interplay between Thl cells, Th2 cells, 
dendriticc cells and mast cells leads to inflammation, and atopic allergens are 
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TableTable 1 Diagnostic features of atopic dermatitis as defined by Hanifin & 
RajkaRajka (Hanifin et al 1980) 

Majorr features (3 of 4 present) 
-- pruritus 
-- typical morphology and distribution of skin lesions 
-- chronic or chronically relapsing dermatitis 
-- personal or family history of atopy 

Minorr features (3 of 23 present) 
-- xerosis 
-- ichthyosis / palmar hyperlinearity / keratosis pilaris 
-- immediate (type I) skin test reactivity 
-- elevated serum IgE 
-- early age of onset 
-- tendency towards cutaneous infections / impaired cell-mediated immunity 
-- tendency towards non-specific hand or foot dermatitis 
-- nipple eczema 
-- cheilitis 
-- recurrent conjunctivitis 
-- Dennie-Morgan infraorbital fold 
-- keratoconus 
-- anterior subcapsular cataracts 
-- orbital darkening 
-- facial pallor / erythema 
-- pityriasis alba 
-- anterior neck folds 
-- itch when sweating 
-- intolerance to wool and lipid solvents 
-- perifollicular accentuation 
-- food intolerance 
-- course influenced by environmental / emotional factors 
-- white dermographism / delayed blanch 
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TableTable 2 The millenium criteria for the diagnosis of atopic dermatitis 
(Bos(Bos et al 1998) 

-11 - mandatory criterium 
-- presence of allergen-specific IgE: 

 historical, actual, or expected (in very young children) 
 in peripheral blood (RAST, ELISA) or in skin (intracutaneous challenge) 

-2-- principal criteria (2 of 3 present) 
-- typical distribution and morphology of eczema lesions: infant, childhood, 

orr adult type 
 if distribution is not typical, exclude other entity (dyshidrotic eczema, 

contactt dermatitis, contact urticaria) 
-- pruritus 
-- chronic or chronically relapsing course 

thoughtt to play a role. Dendritic cells facilitate antigen processing (antigen 
focussing),, by trapping of allergens through FCeRI receptor bound IgE. A 
majorr question open for research is whether this induction of immune responses 
andd inflammation is indeed by nanoquantities of allergens present in skin, or 
thatt there is cross-reactivity with endogenous autoantigens that share epitope 
specificityy with atopic allergens. It is clear that allergic reactions in particular to 
aeroallergenss may play a role in the pathogenesis of the disease. On the other 
handd there are exogenous triggering factors like irritants, stress, pollutants and 
foods. . 

Thee atopy syndrome thus may be seen as a Th2 disease, while atopic 
dermatitiss may be seen as the resulting IgE-mediated skin disorder. However, 
theree are a number of patients (10% in some studies), who have atopic 
dermatitiss clinically (and fullfillin g the Hanifin & Rajka criteria), but 
allergen-specificc IgE cannot be demonstrated in them. Some investigators 
thereforee assume that IgE is not central in atopic dermatitis 
immunopathogenesis.. In these allergen-specific IgE negative patients, there is 
atopy-specificc Th2 polarization, but the Th2 cells do not produce sufficient 
amountss of IL-4 and/or IL-13, cytokines responsible for the IgM - IgE shift in B 
cells,, although they do produce IL-5 and do not produce IFN-gamma, making 
themm Th2 cells of a special subset (Akdis et al 1999). 

Anotherr explanation for the lack of discernable allergen-specific IgE in a 
limitedd subset of patients might be that we do not know the allergens in these 
patientss that are responsible for the disease. Thus, there is no substrate for 
furtherr testing and detecting allergen-specific IgE. Finally, it may be that these 
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patientss have no atopy et al, and have a disease clinically similar to atopic 
dermatitis.. Analogous to psoriasis and psoriatiform dermatitis, one might 
diagnosee these patients as having atopiform dermatitis, as stated above. 

Clinicall  characteristics and course 
Atopicc dermatitis is an itching, inflammatory skin disorder which usually starts 
inn early childhood. The infant phase usually starts during the third month and is 
characterizedd by dry red scaling areas on the cheeks and chin, sparing the 
periorall  and paranasal region. More severe cases show generalized papulation, 
redness,, scaling and vesicles and crustae. The diaper area is usually spared. 
Exudativee lesions typical of the infant phase are not as common in the 
childhoodd phase. The childhood phase is characterized by inflammation in 
flexurall  areas with depigmentation and the first signs of lichenification. The 
intensee itch initiates the itch-scratch cycle. Marks of the adult phase are flexural 
inflammation,, hand and/or foot dermatitis, inflammation around the eyes and 
lichenificationn of the anogenital area. 

Thee dermatitis improves in most children. At the age of 18 months 50% of 
thee patients have their disease completely resolved. Unfavorable prognostic 
factorss are persistent dry or itchy skin, widespread dermatitis, associated 
allergicc rhinitis, family history of atopic dermatitis, asthma, early age of onset 
andd female sex. Most patients are in remission by the age of 30. In a few 
patientss the disease becomes a lifelong chronic disease with periods of 
exacerbationn and remission often related to the seasons. 

Diagnosis s 
Theree are no laboratory tests available to confirm the diagnosis. Thus, the 
diagnosiss is made clinically, for which diagnostic features have been described 
above. . 

Thee presence of atopic syndrome can be confirmed by serum testing (i.e. 
RAST)) or by intracutaneous challenge, looking for allergen specific IgE 
antibodiess to house dust, house dust mite, pollen (tree/grass/weed) , animal 
danderr (cat/dog), and molds. If atopy is not confirmed (in up to 10% of the 
patientss with the clinical diagnosis according to the criteria of Hanifin and 
Rajka)) by this test (or by the use of a skin prick test) the test should be repeated 
att a later point in time. This is especially applicable in small children. 

Differentia ll  diagnosis 
Tablee 3 gives an overview of differentiating features in other skin diseases. 
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TableTable 3 : overview of differentiating features in other skin diseases 
(modifiedfrom(modifiedfrom V.S. Beltrani) 

typee of disease 

inflammatory y 

infectious s 

immunologic c 
orr infiltrative 

genetic c 

diagnosis s 

seborrhoeicc eczema 

nummularr eczema 

contactt dermatitis 

differentiatin gg features 

seborrhoeicc areas, no excoriated 
lesionss on the extremities 
disseminated,, coin-shaped, sharply 
demarcated d 
noo improvement with appropriate 
treatment t 
photo-distribution n photocontact-- and 

photoallergyy dermatitis 
lichenn simplex chronicus circumscribed, usually limited to 

singlee area 
psoriasiss sharply demarcated, very scaly, biopsy 

dermatomycosiss KOH examination 
scabiess interdigital or genital burrow, search 

forr a mite 
HIV-associatedd dermatoses immunosuppression 

Wiskott-Aldrichh syndrome thrombocytopenia 
hyper-- IgE syndrome recurrent bacterial infections 
hypogammaglobulinemiaa boys, lab gammaglobuline 
Bruton'ss type X-linked purpura, telangectasia, fine sparse 

hairs s 
agammaglobulinemia a 
severee combined pyoderma, candidiasis, present 
immunodeficientyy (SCID) from birth 
cutaneouss T-cell lymphoma clinical presentation 
(CTCL) ) 
cutaneouss lymphomas fever,weight loss,lymphadenopathy 

ectodermall  dysplasia 

Netherton'ss syndrome 
phenylketonuria a 

ataxiaa telangiectasia 

Hurler'ss syndrome 

anhidrosis,, dental or hair 
abnormalities s 
bambooo hairs 
pyogenicc infections, lab 
phenylalanine e 
ataxia,, telangiectasia, pigmentation 
abnormalities s 
ivory-whitee nodules or ridges 
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TREATMEN T T 

1.. General therapeutic guidelines (Przybilla et al 1994) 

LaLa Elimination of triggering factors 
Thee most important aeroallergens in atopy are house dust, house dust mite, 
pollenn (tree/grass/weed) , animal dander (cat/dog), and molds. It is generally 
believedd that they should be avoided. In fact for house dust mite allergens, 
eliminationn has indeed been proved to have a beneficial effect on the course of 
atopicc dermatitis. Contact with these allergens is prevented by using of dust-
mitee proof (goretex) covers for mattresses and pillows, wet-mopping floors and 
avoidingg rugs (especially in bedrooms). 

Severall  investigators emphasize the etiologic role of food allergens in atopic 
dermatitiss and note improvement after an elimination diet. Common food 
allergenss implicated in atopic dermatitis are: milk, egg whites, peanuts, 
soybeans,, tree nuts, fish, shellfish and wheat. It is accepted that with increasing 
age,, the importance of food allergens rapidly decreases. The frequency of 
positivee reactions to aeroallergens increases with age whereas the frequency of 
positivee reactions to food allergens decreases with age. 

Irritantss like wool, soaps, perfumes, makeup, prolonged hot showers, high 
temperature,, low humidity can all contribute to the severity of atopic dermatitis 
andd should be avoided. Stress; anxiety can be a triggering factor, as well as 
depression,, because it may reduce the threshold for pruritus. To reduce the 
scratchh behavior the help of a psychologist can be useful. 

LbLb Indifferent therapies 
Emollientss for preserving and restoring the stratum corneum barrier should be 
usedused together with other topical treatments, and are to be continued long after 
topicall  corticosteroids have been stopped. Only in case of impetiginization are 
emollientss contra-indicated. Petroleum jelly is very effective. For practical 
reasonss we recommend a combination of white petrolatum with liquid paraffine 
inn equal parts. They are to be prescribed in large amounts. When the occlusive 
effectt is to pronounced, emollients can cause folliculitis. This is a good reason 
too reduce the amount of grease in the emollient and replace it for 10 to 50% 
cream.. Immediate lubrication after a bath is very effective. Bath-oils can be 
usedd for that, also when a shower is used. 

l.cTopicall.cTopical antimicrobals 
Ketoconazolee shampoo and topical miconazol do not enhance the improvement 
off  conventional therapy, compared to placebo. To decrease the bacterial load of 
thee skin, chloorhexidin or iodide solutions can be used topically. This is 
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recommendedd for patients with recurrent bacterial infection of the skin. In 
general,, many clinicians assume that exacerbations of atopic dermatitis are the 
resultt of bacterial superinfections, mainly due to Staphylococcus aureus. Thus, 
fucidinn has become a standard in many countries. With this topical antibiotic, 
thatt can be combined with corticosteroids, the bacterial load is brought down 
andd secondary infection and impetiginisation are minimized. Another approach 
iss by adding antiseptics to the bathing water in mineral bathing oils. 
Benzalkoniumm chloride is used for that purpose. 

l.dl.d Dfete(Athertonl988) 
Thee role of diets and food allergy/intolerance in the management of atopic 
dermatitiss is controversial. For pregnant or nursing women at risk, a 
hypoallergenicc diet can reduce the prevalence of atopic dermatitis in their high-
riskk infants. The use of diets in such a situation may decrease the incidence of 
allergicc diseases from 40% to 14%. Hypoallergenic diets are also 
recommendablee for children in their first months to years. Because sensitivity 
too food tends to wane with age, consideration can be given to reintroducing 
eliminatedd foods to the diet, with the exception of peanuts. For the 
hypoallergeneticc diet, elimination of milk and egg whites and to a less extend 
peanuts,, soybeans, tree nuts, fish, shellfish and wheat are often recommended. 

l.el.e Treatment failure 
Reasonss for failure to respond to adequate therapy are: poor patient compliance, 
allergicc contact dermatitis to a topical medicine or vehiculum, the simultaneous 
occurrencee of asthma or hay fever, inadequate sedation and continued emotional 
stress. . 

2.. Recommended therapies 

2.a2.a Topical therapies 
Beforee corticosteroids were introduced in the late fifty's of the previous century, 
coall  tar ointment was the most frequently used therapy. Tar is effective but not 
workingg quickly. Nowadays coal tar preparations are used to save topical 
corticosteroidss for the times the dermatitis is exacerbating. Besides cosmetic 
distresss tar can enhance the appearance of sunburn. Tar shampoos are often 
beneficiall  for scalp involvement. 

Topicall  antihistamines and non-steroidal anti-inflammatory drugs 
(NSAID's)) such as doxepin, sodium cromoglycate, bisacodyl or bufexamac, are 
nott recommended because they do not work topically (NSAID's) or they tend to 
sensitizee and result in allergic contact dermatitis (topical antihistamines). 
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AA large variety of topical steroids is available (Goerz et al 1991). The 
potencyy of these corticosteroids ranges from mild to very potent. In addition, 
thee vehiculum may differ, which is of limited influence on therapeutic efficacy. 
Mostt steroid preparations are available as lotion, cream, fatty-cream and 
ointment.. In special cases it is possible to choose different ointments and/or 
creamss as a base for the steroid, if the pharmacist is willin g to cooperate. This is 
veryy helpful in case of an allergy to ingredients of the vehiculum. 

Theree are different grading systems for the potency of the steroids. Some 
authorss use group 1 for the most potent, to group 6 for the least potent 
preparations,, while others are using a grade definition with grade 1 steroids for 
thee least potent and grade 4 steroids for the most potent preparations. An 
overvieww is given in table 4. 

tabletable 4 representative topical corticosteroids 

mild d 
hydrocortisonee acetate 

moderatee potent 
alclometasonee dipropionate 
clobetasonn butyrate 
fluocinolonee acetonide 
fluocortinn butylester 
flumetasonn pivalate 
triamcinolonn acetonide 

potent t 
amcinonide e 
betamethasonee valerate/dipropionate/benzoate 
budesonide e 
desoximethasone e 
diflucortolonee valerate 
fluocinonide e 
fluticasone e 

veryy potent 
beclomethasonee dipropionate 
clobetasoll  propionate 

Too prevent tachyphylaxis, side effects, and rebound phenomena, it is better 
too use a potent steroid intermittent or for a short term, followed by a less potent 
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preparationn or the alternate use with emollients. It is recommended to use 
topicall  steroids once daily in combination with at least once daily application of 
emollients.. In the first weeks corticosteroids are to be used every day; after the 
acutee phase an alternate use is recommended. In this pulse-therapy the topical 
steroidd is used for four to five consecutive days a week, while during the other 
twoo to three days only emollients, or tar preparations, are recommended. The 
patientt should be instructed not to stop the treatment too early, a few days up to 
onee week after the redness of the skin has disappeared wil l be sufficient. 

Wett wraps are used for short periods during acute exacerbations. They can 
bee used as occlusion after topical therapy, to enhance the absorption. It is also 
protectivee to persistent scratching, and decreases the itch by cooling of the skin. 

Inn children, extra precautions are to be considered when using topical 
corticosteroids.. Growth retardation is a major issue and in severe cases where 
longg periods of corticosteroid application is necessary, keeping growth curves 
shouldd be part of the patient follow up. 

2.b2.b Systemic therapies 
Antihistaminess are used to reduce the self-inflicted damage to the involved skin. 
Thee relief of itching may be little, the sedating/calming effect can give a more 
comfortablee sleep. Therefore, the sedating antihistamines are more effective in 
comparisonn to newer non-sedating antihistamines. Sedating antihistamines 
shouldd be avoided in young children under 1 year of age. In pregnancy, it is said 
thatt promethazine is safe. 

Antibioticss are also of benefit when there is no clear impetiginization, 
probablyy by reducing the bacterial load of the skin. It is recommended to start 
withh clarithromycin 2dd 250mg or erythromycin 4dd 250-500mg for one week 
(orr equivalent doses in children: erythromycin 50 mg/kg/day, clarithromycin 
7.55 mg/kg/day). If necessary this can be continued for some weeks, if desired 
halvee of the dose can be tried. 

Systemicc use of cyclosporin (CsA) has been proven to be effective but its 
usee is restricted to severe cases only (Snowden et al 1991). After double 
checkingg the serum creatinine a starting dose of 3mg/kg/day is advised, and a 
maximumm of 5 mg/kg/day should be adhered to. After control is achieved, the 
dosee should be slowly reduced. Controls of blood pressure and serum 
creatininee must be performed at a regular (6-weekly) intervals. Trough levels 
cann be measured, for example in cases where a response is expected but not 
apparent. . 

Thee use of a short course of oral prednisolone, for example in a dose of 2dd 
20mgg (adult dose), is occasionally needed to control difficult cases. The main 
problemm with short courses is the rebound effect, shortly after the medication is 
discontinued.. Other disadvantages are the loss of the patient compliance 
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towardss topical steroids and the association with the development of atopic 
cataracts. . 

2.c2.c Phototherapy and photo-chemotherapy (Krutmann et al 1992) 
Manyy patients are convinced of the benefit of exposure to sunlight. This has 
resultedd in the development of different UV schedules for the management of 
thiss inflammatory skin disease. In addition to UVA, PUVA, UVA+UVB , and 
UVB,, UVA1 (wavelength 340-400nm) has been recently developed as a 
promisingg alternative for atopic dermatitis. 

Studiess have indicated that UVB radiation (295-315nm) is not suitable for 
acutee exacerbations and is thus restricted to chronic cases. Combinations of 
UVBB with UVA (300-400nm) are more effective than UVB alone and the result 
cann be improved by increasing the UVA portion. Systemic photo-
chemotherapy,, PUVA, is more effective but is associated with a number of side 
effectss such as the rebound-effect and an increased risk of developing skin 
cancer. . 

2.d2.d Hospitalization and day-care centers 
Patientss with severe, generalized inflammation who do not respond to or flare 
soonn after the use of topical steroids or appear erythrodermic are candidates for 
hospitalization.. By hospitalization the patient is protected from allergens and 
stressors.. There is an almost guaranteed compliance, and education can be more 
effective.. Time consuming or difficult treatments can be done, and different 
therapiess can be combined. The admission period can also be used for 
identifyingg potential allergens correctly. 

2.e2.e Treatment of complications 
Bacteriall  infections: 

 Impetiginization. Because of the high rate of colonization with 
StaphylococcusStaphylococcus aureus in patients with atopic dermatitis, infection of the 
skinn is frequent in these patients. Even a good treatment cannot prevent re-
colonizationn when the dermatitis is in remission. 

 Superantigens. The bacterial load of the skin also gives rise to superantigen 
exposuree which is associated with worsening of the dermatitis. 
Superantigenss themselves are difficult to believe to be directly responsible in 
vieww of their molecular weight, but it may be that they are rubbed into the 
epidermiss by scratching. For the treatment there are topical cleansing 
productss with chloorhexidin or iodine. Topical antibiotics such as 2% 
mupirocinee ointment or 2% sodium fusidate ointment may also be 
considered.. Impetiginization can be treated well with systemic antibiotics. It 
iss preferable to choose the antibiotic knowing the results of a bacterial 
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sensitivityy test. For a blinded start, one week clarithromycin 2 dd 250 mg or 
erythromycinn 4 dd 250-500 mg(adult doses) are recommended. In case of 
knownn allergy or insensitivity to these macrolides, one week flucloxacilline 
3ddd 500mg or azitromycine 2dd 250mg (adult doses) are recommended. 

Virall  infections: 
 Eczema herpeticum (Kaposi's varicelliform eruption). Patients with atopic 

dermatitiss are susceptible to the spread of cutaneous (not systemic) Herpes 
simplexsimplex infection. The spread of Herpes simplex is enhanced by the damaged 
stratumm corneum barrier. Typical for atopic dermatitis is the spread from a 
smalll  area to a more extensive area or to an area elsewhere on the body. 
Especiallyy in the first 48 hours an anti-viral treatment such as valacyclovir 
3ddd lOOmg for 7 days, or acyclovir 5dd 800mg for 5 days can be useful. For 
severee cases (i.e. fever), hospitalization for intra-venous treatment with 
aciclovirr 5mg/kg every 8 hours for 5 days is to be considered. In case of 
neuralgiaa analgesics such as paracetamol 500mg or paracetamol-codeine 
500/20mgg up to 6 times a day (maximum adult dose) can give relief. 

 Warts and molluscum contagiosum: Patients with atopic dermatitis who 
contractt warts are relatively recalcitrant to treatment, but their treatment does 
nott differ from those in non-atopies. 

Dermatomycosis: : 
Inn particular Trichophyton rubrum can be treated with antifungal agents, but 
creamss like ketoconazole can be drying and irritating. 

Cheiro/podoo pompholyx: 
Inn the acute phase the hands and/or feet should be soaked three or four times 
aa day in Burow's solution (aluminium acetate 10%) or zinc sulphate 
ointmentt may be applied. The soaks can be stopped after a few days, when 
thee eruption subsides. A zinc cream or oily calamine lotion can be 
substituted,, in the chronic phase topical steroids are useful. In case of 
secondaryy bacterial infection flucloxacillin (adult dose 3dd 500mg) can be 
used. . 
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3.. Alternativ e and experimental treatments 

3.3. a Experimen tal therapies 
Essentiall  fatty acids have been found in increased levels in lesional skin of 
atopicc dermatitis patients, with normal values in unlesional skin. In addition 
abnormalitiess in the fatty acid composition in breast milk of mothers with 
affectedd children have been found. It has been suggested that a deficiency of 
thesee fatty acids plays a role in the pathogenesis of atopic dermatitis. Dietary 
supplementationn with evening primrose oil and marine fish oil did not 
demonstratee any significant clinical improvement in double-blind, placebo-
controlledd trials. 

Chinesee herbs have nonsteroidal anti-inflammatory activities, some of them 
havee in addition also steroid like-, antihistaminic- or immunosuppressive 
activity.. The herbal therapy seems to target the inflammatory character of the 
disease.. Positive results have been reported, but its potential hepatotoxicity has 
too be studied. Other problems are a guaranteed constant quality and the 
unpalatabilityy of this therapy. 

Becausee airborne allergens such as Dermatophagoides pteronyssinus seem to 
playy an important role in atopic dermatitis as a triggering factor, allergen 
desensitizationn with extracts of these allergens have been published. Some 
investigatorss reported positive results in unblinded uncontrolled studies while 
otherss reported no alleviation after desensitization in a placebo-controlled, 
double-blindd study. The major limitation of this treatment is the complicated 
proceduree of preparing specific immune complexes. 

Atopicc patients have a reduced interferon-gamma (IFN-y) production, 
leadingg to an overproduction of IgE. This suggest that IFN-y may be effective 
inn the treatment of atopic dermatitis. Subcutaneous injection of IFN-y is 
effectivee in nearly half of the patients, achieving 50% improvement. A major 
disadvantagee in is its price. 

Thymicc factors have been tried in atopic dermatitis. Intramuscular 
thymostimulinn (TP-1) achieved no significant difference to placebo, 
subcutaneouss thymopentin (TP-5) achieved a small improvement in 
combinationn with topical steroids and oral antihistamines. 

Patientss with atopic dermatitis are predisposed to cutaneous infections, often 
withh Staphylococcus aureus. This is a well known triggering factor. Topical 
gammaa globulin (IgG) preparations have been used with specific antimicrobial 
antibodiess with neutralizing and opsonizing activity. Improvement was 
reported,, but double-blind placebo-controlled studies are not available. 

Inn atopic dermatitis patients phosphodiesterase activity in mononuclear 
leukocytess has been reported to be increased. Phosphodiesterase inhibitors are 
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usedd experimentally as therapy in atopic dermatitis. However these agents are 
nott yet clinically available. 

3.23.2 Imminent new therapies 
Tacrolimuss (FK 506) and pimecrolimus (SDZ ASM 981) are new macrolide-
typee inflammatory cytokine inhibitors, with a mechanism of action similar to 
cyclosporinn (Nakagawa et al 1994, Ruzicka et al 1997, Van Leent et al 1998). In 
contrastt to cyclosporin A, they are effective in the topical treatment of atopic 
dermatitis,, due to their relatively small size (Bos & Meinardi 2000). Both 
compoundss are highly effective against itch, one of the most prominent 
problemss of patients with atopic dermatitis. In contrast to topical 
corticosteroids,, these compounds seems to have a more favorable side-effect 
profile.. This might be of importance for patients suffering from the local side 
effectss of corticosteroids such as atrophy, telangiectasia, striae or tachyphylaxis, 
orr systemic side effects such as adrenal suppression. Burning of the skin or a 
feelingg of warmth is a frequently reported side-effect of these new compounds. 
Thiss is only a minor problem, disappearing after a few days. These topical 
inflammatoryy cytokine inhibitors are, similar to corticosteroids, contra-indicated 
forr use in infected skin. 
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INTRODUCTIO N N 

Thiss thesis is about the development of new therapeutic modalities for atopic 
eczema.. In order to develop new therapies it is important to have a good 
overvieww of the etiology, pathogenesis, course and current treatments available 
forr this disease (chapter 1A). Since a well defined diagnosis is the basis for the 
developmentt of new therapies, chapter 2 wil l discuss recently developed new 
criteriaa for the diagnosis of atopic dermatitis. This introduction reviews and 
illustratess the way in which new drugs become available on the market. This 
thesiss concentrates on the development of SDZ ASM 981 (1) (pimecrolimus, 
Elidel*'),, FK506 (2) (tacrolimus, Protopic*), cipamfylline (3), and UVA-1 
therapyy (4-5). 

Differentt  treatment modalities 
Thee performance of various clinical studies according to regulations is a 
prerequisitee before introducing a new treatment (6). The demands for these 
studiess may vary in different countries depending on the modality involved and 
thee local law and regulations. For instance concerning the modality there are 
lesss regulations and laws for introduction of non-drug treatments like 
ultraviolett radiation than for introduction of new oral drug entities. Safety data 
concerningg new electrical devices are needed for UV-cabins, but information on 
exactt UVA dosing, side-effects, indications, precise description of the 
treatment,, contraindications, interactions are not regulated but left to the 
profession.. UVA-1 therapy in atopic dermatitis, made possible by recently 
developedd fluorescent bulbs, is described in chapter 11 and forms an example 
off  development of a new therapeutic entity by the profession itself. 

Studiess with new drugs 
Forr drug treatment many laws and detailed regulations are available. These 
regulationss also deal with the setup of the clinical studies. For this reason the 
developmentt of new drugs is divided into several phases. 

Phasee 1 
Firstt safety and toxicology data have to be obtained in cell culture systems and 
animals.. After studies in small animals (mice, rats) studies in larger animals 
(dogs,, pigs) are performed. Conclusions of animal studies are extrapolated to 
humann volunteers and patients. As soon as safety data of animal studies are 
available,, safety studies in humans can start. Usually healthy volunteers are 
subjectt of interest for these studies. Side effects, toxicology and other safety 
itemss are studied. Unfortunately there are no good animal models for skin 
therapiess nor for itch or atopic dermatitis (7). Therefore in special occasions 
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healthyy volunteers might be replaced by patients (sometimes also called phase 
1-22 studies). This is shown in chapters 5 and 6. Because the skin of healthy 
volunteerss may not absorb the drug under investigation (SDZ ASM 981), a 
studyy with atopic dermatitis patients was performed. Practical issues such as 
coolingg or other special storing conditions of the drug can be resolved after the 
endd of stability (phase 1) studies. 

Phasee 2 
Phasee 2 studies are performed in patients. Efficacy and safety are studied. These 
studiess should start after a certain range of phase 1 studies are finished, but to 
gainn time the phase 2 studies start usually before the end of phase 1 studies. 
Thiss explains why in the initial phase 2 studies the exposure (in time and extent) 
too the drug is limited, because long term phase 1 studies are still ongoing. As 
soonn as long term phase 1 studies have been successfully completed, the phase 2 
studiess can be longer and with a higher exposure to the developed drug. In 
phasee 2 studies efficacy and safety are studied in a limited number of patients. 
Byy treating patients on only one arm while not treating the other they can be 
consideredd as patient and control at the same time. In this way the number of 
participatingg patients can be limited. This was done in the first clinical study 
withh SDZ ASM 981 cream (chapter 3). Dose finding is usually also subject of 
phasee 2 studies. Not only the optimal concentration of the drug needs to be 
studied,, but also the frequency of application. Unfortunately application 
schemess for the use of new drugs are not always studied in an early phase 2 
study.. Sometimes they are not performed at all, or just before launching to the 
market.. Another item often not studied is the risk for contact sensitization and 
photoo (contact) sensitization. After phase 1 sensitization studies in healthy 
volunteers,, the sensitization studies should be repeated in phase 2 studies with 
patients,, especially when the risk for sensitization is somewhat higher in the 
patientss who wil l use the drug in the future (e.g. atopic dermatitis)(8-9). 

Phasee 3 
Thee phase 3 studies are large multi-center trials to study the efficacy and safety 
off  the drug in large groups of patients during a longer time to confirm the 
resultss of phase 2 studies. Because of the large numbers of patients and 
investigatorss involved, these studies are exceptionally expensive(lO) and 
complex.. Comprehensive preparations are necessary. First a protocol must be 
developedd by a team of investigators (for instance: statisticians, 
pharmacologists,, research physicians and the pharmaceutical company 
involved).. When a protocol is written only by investigators without experience 
inn the performance of clinical studies and by people who don't know the 
patientss nor the illness, the study probably wil l be unsuccessful. For this reason 

27 7 



ChapterChapter IB 

wee participated in the development of all the protocols of the studies in this 
thesis,, especially where it concerned practical issues. Several meetings were 
organizedd with the other members of the research teams to discuss the protocol 
outlinee or the draft protocols. After the protocol is developed a case report form 
(CRF)) has to be designed. This is an often underestimated, essential part of a 
study.. Al l the investigators have to understand the way in which data should be 
collected.. Especially CRF's used for multi-center studies must be designed 
usingg the input of the investigators with experience in performing clinical 
studies,, the patients and the scoring systems. In order to collect the optimal 
data,, all investigators have to be instructed and/or trained. For this reason 
investigator'ss meetings are organized. During these meetings it appears that 
althoughh the scoring systems for atopic dermatitis (SCORAD (11-13) chapter 3, 
EASII  (14) chapters 4, 8, and 9) seem easy, the inter-observer variation is large. 
Forr example: before the first multi-center study with SDZ ASM 981 (Chapter 3) 
alll  investigators were instructed by us during three meetings, decreasing the 
inter-observerr variation in particular for the extent of the disease (body surface 
area,, BSA). 

Phasee 4 
Longg term safety studies after a new drug is on the market (post-marketing 
studies)) can be very useful, but these studies are often used as a marketing tool 
forr the introduction of new drugs (seeding trials)(15). Phase 1, 2 and 3 studies 
aree obligatory for the registration of a new drug by the authorities, but there are 
lesss regulations for phase 4 studies. FK506 and SDZ ASM 981 successfully 
passedd the phase 1, 2 and 3 studies and phase 4 studies wil l start in the near 
futuree (16). 

Selectionn of investigators 
Beforee the start of a study, investigators have to be selected. Some 
pharmaceuticall  companies select study centers based on their experience in 
previouss studies. Lists of top ranking investigators and top ranking countries for 
clinicall  studies are kept. For phase 1-2 studies the best performing centers are 
selected,, for the selection of centers to be involved in later studies (phase 3-4) 
alsoo marketing purposes will be important. As principal investigator in early 
(phasee 1-2) studies, we participated in and co-organized several investigator 
meetingss for upcoming large phase 3 and phase 4 studies. Our experience with a 
neww drug in a clinical setting was very helpful for new participating 
investigators.. Also during the performance of a multi-center study, we, as the 
principall  investigator were a 'mentor' for the local participating centers. This 
latee effect of participating in phase 1-2 studies is one of the reasons to 
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participatee in these studies, even though these studies have disappointing results 
(forr instance chapter 7). 

Performingg studies 
Nott only practical advice for other local centers must be provided, also in your 
ownn center advice and training is needed. To have a consistency in the 
assessments,, new trial-nurses and physicians have to be trained in particular 
duringg long term studies. Patients have to be looked after and motivated to 
continuee the sometimes very unpractical treatment or visit schedules (chapters 3 
andd 5). Interim analyses can be done for different purposes. They can be very 
helpfull  to correct ongoing studies (as done in chapter 6) or even to stop 
unsuccessfull  studies (chapter 7). Participants and investigators should always be 
blindedd til l the end of the study. 

Studiess in children 
Mostt patients with atopic dermatitis are children under 10 years of age (17). 
Thee illness usually starts at the age of 3 months and serious exacerbations may 
occurr (18). So, a new treatment for atopic dermatitis must be suitable for (very 
young)) children (19). When a therapy is relatively contra-indicated for children, 
suchh as ultraviolet therapy (20-21) or systemic immunosuppressive treatment 
(22-25),, it can only be used in a limited number of patients. After studies with 
animals,, healthy volunteers and adult patients, studies in children are 
performed.. In chapter 9 we present the results of a multi-center study with 
FK5066 (26) in children. A multi-center study with SDZ ASM 981 (27) in 
childrenn (28) is still ongoing. 

Studiess in children are different from studies in adult patients (29). Important 
differencess are: children do not choose their treatment, they do not treat 
themselvess and do not report the outcome of the treatment themselves. So 
clinicall  studies in children, such as the study in chapter 9, have their own 
ethicall  problems (informed consent by parents), practical problems (restricted 
amountt of blood that may be withdrawn), and other outcome measurements 
(parentss instead of patient assessment of clinical symptoms). 

Resultss of studies 
Resultss of well designed studies should be published. This is endorsed by many 
scientificc medical journals. In fact however, journals are in particular interested 
inn successful studies. For instance chapter 3 was accepted for publication easily 
whilee an identical study with another but unsuccessful compound (chapter 7) 
wass not easily accepted. After completion of the study report or publication of 
thee data in a scientific medical journal the participating patients and the local 
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ethicall  committees have to be informed about the outcome of the study, in a 
properr way. 

Thee costs of new drugs 
Thee mean amount of money needed for a successful new drug is hundreds of 
millionss US dollars (10). Most governments are not able or willin g to spend 
suchh an amount of money on the development of new drugs (30). One of the 
mainn expensive tasks of pharmaceutical companies is the development of new 
drugs,, but, to please their investors they have to make profits. As a result of 
this,, new drugs are mainly developed for illnesses that are relatively frequent 
andd for patients who are able to pay for the new products. Atopic dermatitis is 
onee of the most common skin diseases, and the incidence of the disease is 
increasinglyy high, especially in western countries(31-32). It is therefore 
surprisingg that since the invention of the topical corticosteroids in the early 
fiftiess (33) no major new drug has become available for the treatment of atopic 
dermatitiss patients(34-35). 

AIM SS OF THE STUDIES 

Afterr the development of topical corticosteroids fifty  years ago (33) no new 
treatmentss for the common disease atopic dermatitis, with still increasing 
incidencee (36), have become available. Although topical steroids are effective in 
atopicc dermatitis, the use may be limited by the side effects or by the sometimes 
inadequatee fear of patients or their parents for corticosteroids (corticophobia 
(37)).. This results in inappropriate treated children with atopic dermatitis, and 
thereforee non-steroid therapies are desperately needed. 

Thee primary aim of this thesis was the development of new treatment 
modalitiess in all its steps: 

 small, short-term and early studies (needed to study the safety of the new 
treatments) ) 

 large multi-center studies (late in drug development) 
 studies in adults 
 studies in children (because most patients with atopic dermatitis are young 

children). . 
Too perform successful studies in atopic dermatitis, the disease studied has to 

bee well defined. The secondary aim of the studies in this thesis was to 
implementt new insights in the immunopathogenesis(38) of the disease in the 
diagnosticc criteria. This results in the Millennium Criteria for Atopic Dermatitis. 
Wee expect that these more strict criteria may lead to unambiguous results of 
clinicall  studies. 

30 0 



IntroductionIntroduction to drug development 

REFERENCES S 

11 Paul C, Graeber M, Stuetz A. Ascomycins: promising agents for the 
treatmentt of inflammatory skin diseases. Expert Opin Investig Drugs 
2000;9(l):69-77. . 

22 Allen BR. Tacrolimus ointment: its place in the therapy of atopic dermatitis. 
JJ Allergy Clin Immunol 2002;109(3):401-3. 

33 Hanifin JM, Chan SC, Cheng JB, Tofte SJ, Henderson WRJ, Kirby DS, 
Weinerr ES. Type 4 phosphodiesterase inhibitors have clinical and in vitro 
anti-inflammatoryy effects in atopic dermatitis. J Invest Dermatol 
1996;107(l):51-6. . 

44 Krutmann J, Czech W, Diepgen T, Niedner R , Kapp A, Schöpf E. 
High-dosee UVA1 therapy in the treatment of patients with atopic dermatitis. 
JJ Am Acad Dermatol 1992;26:225-30. 

55 Krutmann J, Schöpf E. High-dose-UVAl phototherapy: a novel and highly 
effectivee approach for the treatment of acute exacerbation of atopic 
dermatitis.. Acta Derm Venereol (Stockh) 1992;Suppl. 176:120-2. 

66 Kuhlmann J. Drug research: from the idea to the product. Int J Clin 
Pharmacoll  Ther 1997;35(12):541-52. 

77 Chen IJ. Gabard B, Eisner P, Surber C, Treffel P, 
editors.Dermatopharmacologyy of topical preparations. Berlin: Springer; 
2000;; 14a, Principle of drug treatments for itch. p. 207-30. 

88 Coenraads PJ, Diepgen TL. Risk for hand eczema in employees with past or 
presentt atopic dermatitis. Int Arch Occup Environ Health 1998;71(1):7-13. 

99 Gallacher G, Maibach HI. Is atopic dermatitis a predisposing factor for 
experimentall  acute irritant contact dermatitis? Contact Dermatitis 
1998;38(l):l-4. . 

100 DiMasi JA, Hansen RW, Grabowski HG, Lasagna L. Research and 
developmentt costs for new drugs by therapeutic category. A study of the US 
pharmaceuticall  industry. Pharmacoeconomics 1995;7(2): 152-69. 

111 European Task Force on Atopic Dermatitis. Severity scoring of atopic 
dermatitis:: the SCORAD index. Dermatology 1993;186:23-31. 

122 Oranje AP, Stalder JF, Taieb A, Tasset C , de Longueville M. Scoring of 
atopicc dermatitis by SCORAD using a training atlas by investigators from 
differentt disciplines. ETAC Study Group. Early Treatment of the Atopic 
Child.. Pediatr Allergy Immunol 1997;8(l):28-34. 

133 Kunz B, Oranje AP, Labreze L, Stalder JF , Ring J, Taieb A. Clinical 
validationn and guidelines for the SCORAD index: consensus report of the 

31 1 



ChapterChapter IB 

Europeann Task Force on Atopic Dermatitis. Dermatology 
1997;195(1):10-19. . 

144 Hanifin JM, Thurston M, Omoto M, Cherill R, Tofte SJ, Graeber M. The 
eczemaa area and severity index (EASI): assessment of reliability in atopic 
dermatitis.. EASI Evaluator Group. Exp Dermatol 2001; 10(1): 11-8. 

155 de Mey C. [Sense and nonsense in post-authorization surveillance]. Med 
Kli nn 2000;95(l):77-82. 

166 US FDA advisory committee recommends approval of tacrolimus ointment. 
Skinn Therapy Lett 2000;6(3):5 

177 Kay J, Gawkrodger DJ, Mortimer MJ, Jaron AG. The prevalence of 
childhoodd atopic eczema in a general population. J Am Acad Dermatol 
1994;30:35-9. . 

188 Williams HC, Wüthrich B. Williams HC, editors.Atopic Dermatitis: The 
epidemiology,, causes and prevention of atopic eczema. Cambridge: 
Cambridgee University Press; 2000; 3, The natural history of atopic 
dermatitis,, p. 41-59. 

199 Werfel S, Boeck K, Abeck D, Ring J. [Special characteristics of topical 
treatmentt in childhood] . Hautarzt 1998;49(3): 170-5. 

200 Krutmann J, Morita A. Krutmann J, Höningsmann H, lmets CA, 
Bergstresserr PR, editors.Dermatological Phototherapy and Photodiagnostic 
Methods.. Berlin: Springer-Verlag; 2001; 4, Photo(chemo)therapy for Atopic 
Dermatitis,, p. 93-108. 

211 Morris AD, Saihan EM. Maintenance psoralen plus ultraviolet A therapy: 
doess it have a role in the treatment of severe atopic eczema? Br J Dermatol 
2002;146(4):705-7. . 

222 Sowden JM, Berth-Jones J, Ross JS, Motley RJ, Marks R, Finlay AY, Salek 
MS,, Graham-Brown EA, Allen BR, Camp RD. Double-blind, controlled, 
crossoverr study of cyclosporin in adults with severe refractory atopic 
dermatitis.. Lancet 1991;338:137-40. 

233 van Meurs T, Wolkerstorfer A, Oranje AP. Extreme rises in serum alkaline 
phosphatasee in children with atopic dermatitis after intervention treatment 
withh cyclosporin A. Pediatr Dermatol 1998;15(6):483. 

244 Kuanprasert N, Herbert O, Barnetson RS. Clinical improvement and 
significantt reduction of total serum IgE in patients suffering from severe 
atopicc dermatitis treated with oral azathioprine. Australas J Dermatol 
2002;43(2):: 125-7. 

255 Grundmann-Kollmann M, Podda M, Ochsendorf F, Boehncke WH, 
Kaufmannn R, Zollner TM. Mycophenolate mofetil is effective in the 
treatmentt of atopic dermatitis. Arch Dermatol 2001;137(7):870-3. 

266 Reitamo S. Tacrolimus: a topical immunomodulatory therapy for atopic 
dermatitis.. J Allergy Clin Immunol 2002;107:445-8. 

32 2 



IntroductionIntroduction to drug development 

277 Wellington K, Jarvis B. Topical pimecrolimus: a review of its clinical 
potentiall  in the management of atopic dermatitis. Drugs 2002;62(5):817-40. 

288 Harper J, Green A, Scott G, Gruendl E, Dorobek B, Cardno M, Burtin P. 
Firstt experience of topical SDZ ASM 981 in children with atopic dermatitis. 
Brr J Dermatol 2001;144(4):781-7. 

299 Vitiell o B, Jensen PS. Medication development and testing in children and 
adolescents.. Current problems, future directions. Arch Gen Psychiatry 
1997;54(9):871-6. . 

300 Mehl B, Santell J. Projecting future drug expenditures-2001. Am J Health 
SystPharmm 2001;58(2):125-33. 

311 McNally N, Phillips D. Williams HC, editors.Atopic Dermatitis: The 
epidemiology,, causes and prevention of atopic eczema . Cambridge: 
Cambridgee University Press; 2000; 5, Geographical studies of atopic 
dermatitis,, p. 71-84. 

322 Williams HC, Robertson CF, Stewart AW, Aït-Khaled N, Anabwani G, 
Andersonn HR, Asher MI , Beasley R. Worldwide variations in the prevalence 
off  symptoms of atopic eczema in the International Study of Asthma and 
Allergiess in Childhood. J Allergy Clin Immunol 1999;103:125-38. 

333 Sulzberger MB, Witten VH. The effects of topically applied compound F in 
selectedd dermatoses. J Invest Dermatol 1952;19:101-2. 

344 Przybilla B, Eberlein-König B, Ruëff F. Practical management of atopic 
eczema.. Lancet 1994;343:1342-6. 

355 Drake LA, Ceilly RI, Cornelison RL. Guidelines of care for atopic 
dermatitis.. J Am Acad Dermatol 1992;26:485-8. 

366 Diepgen TL. Williams HC, editors.Atopic Dermatitis: The epidemiology, 
causess and prevention of atopic eczema. Cambridge : Cambridge University 
Press;; 2000; 7, Is the prevalence of atopic dermatitis increasing? p. 96-109. 

377 Charman CR, Morris AD, Williams HC. Topical corticosteroid phobia in 
patientss with atopic eczema. Br J Dermatol 2002;142:931-6. 

388 Bos JD, Kapsenberg ML, Sillevis Smitt JH. Pathogenesis of atopic eczema. 
Lancett 1994;343:1338-41. 

33 3 





Chapterr  2 

Thee millennium criteri a for  the 
diagnosiss of atopic dermatiti s 

J.D.. Bos, E.J.M. Van Leent and J.H. Sillevis Smitt 

PublishedPublished in: 

ExperimentalExperimental Dermatology 1998; 7: 132-138 



ChapterChapter 2 

SUMMAR Y Y 

Atopicc dermatitis forms an active area of basic and clinical research, where 
importantt new knowledge about genetics and immunopathogenesis has surfaced 
overr the past years, and where simultaneous development of new and 
innovativee therapies is under way. However, the inclusion of any patient in an 
atopicc dermatitis study, whether it is on its genetics, pathogenesis or therapy, 
requiress a diagnosis which is irrefutable. Since there is no simple and also no 
complicatedd laboratory procedure to reach a diagnosis of atopic dermatitis, 
differentt sets of clinical criteria have been developed for the purpose of making 
thee diagnosis uniformly in different studies as well as in different study centers. 
Thee most commonly used are Hanifin and Rajka's set of diagnostic features, 
whichh have major and minor clinical criteria to be fulfilled in order to establish 
aa diagnosis of atopic dermatitis. Recent developments in the immunology of 
atopyy have clearly established the major abnormality in this syndrome, the 
preferentiall  production of allergen-specific IgE. In this contribution, it is 
suggestedd that the presence of such antibodies in a given patient should be a 
mandatoryy criterium for the diagnosis of atopic dermatitis. Such a diagnostic 
testt however establishes a diagnosis of atopic syndrome, not atopic dermatitis. 
Thus,, for atopic dermatitis we have to rely, for the time being, on additional 
clinicall  criteria. The clinical features described in the literature are critically 
evaluated,, and it is suggested that in addition to the mandatory presence of 
allergen-specificc IgE, 2 of 3 principal criteria (pruritus, typical morphology and 
distribution,, chronic or chronically relapsing) should be present for such a 
diagnosis.. Finally, the minor features originally described by Hanifin and Rajka 
andd later evaluated by others are revised and divided over 4 subcategories; a) 
relatedd to subclinical eczema; b) related to dry skin; c) extra skin folds; and d) 
ophthalmologicall  pathology. They are suggested to be used as additional criteria 
only,, needed when clinical suspicion is high but the new mandatory and 
principall  diagnostic criteria described here are inconclusive. For study purposes, 
wee suggest that the mandatory and principal criteria are sufficient. They are 
noww evaluated and validated in ongoing atopic dermatitis treatment studies. 
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INTRODUCTIO N N 

Thee pathogenesis, diagnosis and therapy of atopic dermatitis form major area's 
off  continuing investigation. There is however a general lack of consensus about 
thee disease's definition, background, diagnosis and therapy. The complexity of 
atopyy is indeed confounding in all these categories of scientific attention. How 
cann we study pathogenesis (including genetics) and treatment of a disease if the 
diagnosiss is still a matter of debate? Which patients are we to include in such 
studies?? In relation to pathogenesis, there is a serious controversy in that some 
investigatorss believe the dermatitis is the result of a genetically determined 
disturbancee of lipid metabolism in cell membranes (1), while others see it 
primarilyy as an immunological disorder (2). The diagnosis is made on the basis 
off  clinical experience. Therapeutic measures, especially in the area of allergen 
elimination,, lack consensus. Further research is impeded by this lack of 
agreementt in the fields of atopic dermatitis pathogenesis, diagnosis and therapy. 

Withh respect to diagnostic criteria, Hanifin & Rajka were among the first (in 
1980)) to formulate a set of diagnostic features, reflecting the outcome of 
discussionss held during the International Symposium on Atopic Dermatitis, that 
wass organized in Oslo, June 7-9, 1979 (3). They defined atopic dermatitis to be 
presentt when a patient fulfilled 3 of 4 major criteria as well as 3 of 23 minor 
criteriaa (Table I). In practice, these criteria are not routinely used but in 
(patho)genetic,, epidemiological and clinical studies, they are widely applied, 
therebyy minimizing patient selection bias in the outcome of such investigations. 
Ann opposing and simple diagnostic couple of criteria was suggested by 
Krafchikk (oral communication), who identifies childhood atopic eczema when 
theree is the presence of eczema of the cheeks as well as xerosis. Consensus 
aboutt diagnostic sets of criteria is clearly absent. 

Sincee Hanifin & Rajka published their diagnostic criteria, new knowledge as 
too the pathogenesis of atopy in general as well as of atopic dermatitis in 
particularr has emerged. This should have implications for the diagnostic 
features.. Also, several groups have tried to use statistical techniques and 
validationn systems to evaluate the diagnostic features originally described by 
Hanifinn and Rajka. It is appropriate to include new knowledge about 
pathogenesiss as well as these evaluations of diagnostic features into a new set of 
adjustedd criteria, to be called the millennium criteria for the diagnosis of atopic 
dermatitis s 
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TableTable 1 Diagnostic features of atopic dermatitis as defined by Hani/in & 
RajkaRajka (3) 

Majo rr  features (3 of 4 present) 
-- pruritus 
-- typical morphology and distribution of skin lesions 
-- chronic or chronically relapsing dermatitis 
-- personal or family history of atopy 

Mino rr  features (3 of 23 present) 
-- xerosis 
-- ichthyosis / palmar hyperlinearity / keratosis pilaris 
-- immediate (type I) skin test reactivity 
-- elevated serum IgE 
-- early age of onset 
-- tendency towards cutaneous infections / impaired cell-mediated immunity 
-- tendency towards non-specific hand or foot dermatitis 
-- nipple eczema 
-- cheilitis 
-- recurrent conjunctivitis 
-- Dennie-Morgan infraorbital fold 
-- keratoconus 
-- anterior subcapsular cataracts 
-- orbital darkening 
-- facial pallor / erythema 
-- pityriasis alba 
-- anterior neck folds 
-- itch when sweating 
-- intolerance to wool and lipid solvents 
-- perifollicular accentuation 
-- food intolerance 
-- course influenced by environmental / emotional factors 
-- white dermographism / delayed blanch 
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Pathogenesiss of atopic dermatiti s 
Atopyy is an inheritable syndrome. Patients with the atopic syndrome may 
developp atopic dermatitis, allergic contact urticaria, dyshidrotic eczema, allergic 
rhinitis,, allergic asthma, allergic conjunctivitis, gastrointestinal allergy or any 
combinationn of these clinical entities. Genes responsible for this syndrome are 
noww being identified. It is expected that in addition to genes responsible for the 
abnormalitiess shared by all atopy patients, other genes must be related to the 
particularr organ expression of atopy in a given patient. Interestingly, atopic 
dermatitiss patients were found to have a polymorphism in the gene coding for 
mastt cell chymase, a gene only expressed in cutaneous mast cells (4). Other 
geness implicated thus far in the genetics of atopy include those responsible for 
alternativee forms of the P chain of the high affinity receptor for IgE (FcgRIp ) 
(5),, where Rsa\ polymorphisms were found to be highly associated with atopic 
dermatitiss but also with asthma (6). 

Atopyy is characterized by allergen-specific IgE production (7). The basis of 
thiss is skewing of T cells specific for allergenic epitopes. Patients with the atopy 
syndromee have an abnormality at the level of Thl/Th2 regulation (8). 
Preferentiall  outgrowth of Th2-like cells, also known as skewing or polarizing, 
uponn allergenic challenge leads to Th2 specific cytokine production. Most 
recently,, an association was found between atopy and a 'gain-of-function' 
mutationn in the (X subunit of the interleukin-4 receptor (9). IL-4 activates its 
receptorr on B-cells, triggering them to produce IgE. Also, enhanced IL-4 
receptorr function might lead to enhanced expression of adhesion molecules on 
endotheliall  cells for eosinophils influx. Finally, enhanced IL-4 receptor function 
mayy lead to preferential outgrowth of CD4+ type 2 T helper cells, which then 
producee additional IL-4. 

Thee Th2-like cytokine profile (IL-4, IL-5, IL-13) thus stimulates IgE 
productionn by B-cells and the plasma cells derived from them. It must be 
emphasizedd that this selective Th2-outgrowth and stimulation of IgE-production 
occurss in the lymphoid organs. It does not occur in the uninvolved or involved 
skinn of atopic dermatitis patients, since B- or plasma cells are not present there. 
Itt is also important to realize that it is not known whether this skewing occurs 
earlyy in life, and subsequently becomes irreversible, or that it is a continuous 
process. . 

Thee allergen-specific IgE molecules so produced enter the circulation and 
'sensitize'' the organs involved in atopy, by binding to mast cells and dendritic 
cellss through IgE-receptors on these cells (FcgRI). Subsequent reintroduction of 
allergenss in these organs may then lead to a variety of local immune responses 
afterr binding to cell-bound allergen-specific IgE. In atopic dermatitis, it is 
believedd that allergen binding by IgE on dendritic cell membranes leads to 
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antigenn focusing in situ, enabling T-cell responses to develop in the skin after 
introducingg minute amounts of allergenic peptides. 

Onee of the remaining puzzles in atopy is the observed restriction of these 
skewedd Th2 responses towards a limited set of environmental antigens. Atopy 
patientss make IgE antibodies to a wide variety of aeroallergens and to food 
allergens,, but not to any (glyco)protein derived peptide they encounter. There is 
ass yet no reasonable explanation for this restriction, but is important to realize 
thiss for clinical purposes. Detection of allergen-specific IgE is limited to panels 
off  allergens to which atopics are known to respond. 

Applicationn of new immunological knowledge of atopy pathogenesis: 
Definitionn of a new and mandatory criteriu m 
Sincee production of allergen-specific IgE is such a central abnormality in atopic 
syndrome,, it should be a prerequisite for the diagnosis of atopy in general and 
atopicc dermatitis in particular. Therefore, we suggest to introduce a mandatory 
criteriumm for the diagnosis of atopy as well as for the diagnosis of atopic 
dermatitis,, the presence of allergen-specific IgE. Theoret ical ly, one might 
wantt to look for allergen-specific IgE where it is produced, i.e. in the lymphoid 
tissues.. Of course, this is no option. Practically, allergen-specific IgE may be 
tracedd in the circulation by using a radio-immunoassay or ELISA on patient 
serum.. Alternatively, allergen-specific IgE may be traced in the skin, where it is 
boundd to cutaneous mast cells via FceRI receptors. Intracutaneous challenge 
withh allergens wil l lead to immediate, mast cell mediated responses of 
erythema,, urtica and sometimes bulla formation. The panel of allergens used in 
inin vitro as well as in vivo assays should be chosen in such a way that they wil l 
coverr as much atopics as possible. A reasonable panel would be consisting of 
housedustt mite allergens, mixture of pollens, mixture of fungi, mixture of 
animall  dander, and mixture of food allergens. 

Thee presence of allergen-specific IgE may be actual or historical. If such 
testingg has been performed previously, for example for asthma, the results do 
nott need to be repeated. If such testing is impossible, such as in very young 
children,, one might consider to make a presumptive diagnosis of constitutional 
eczema,, to be confirmed at a later stage as being atopic dermatitis. Such an 
approachh would also be applicable to very young children in whom allergen-
specificc IgE can as yet not be detected with present technology: titers of 
allergen-specificc IgE wil l rise and wil l be detectable at a later stage. Finally, 
effortss might be directed, when allergen-specific IgE cannot be detected with 
thee screen mentioned, at identifying allergen-specific IgE towards less common 
allergens.. In the future, one might expect that this mandatory criterium for the 
diagnosiss of atopy wil l be replaced by gene technology, through which the 
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responsiblee genes for atopy are identified in a given patient (gene 
fingerprinting). . 

AA major issue then is what to do with patients who fulfil l the principal 
criteriaa to be described below, but in whom allergen-specific IgE cannot be 
detected,, also not at repeated occasions. In these cases, a number of diagnoses 
inn which atopic dermatitis-like symptoms may occur, such as Wiskott-Aldrich 
syndrome,, hyper-IgE syndrome and others, should be excluded. If they are 
excluded,, we suggest to diagnose these patients as having constitutional 
eczema,, without referring to atopy. Some investigators prefer to use intrinsic 
atopicc dermatitis for these cases, but we prefer for reasons described here that it 
iss better to avoid the word atopy, and therefore we prefer the term constitutional 
eczema. . 

Principall  criteri a 
InIn a given patient, the presence of allergen-specific IgE wil l identify him or her 
ass having the atopic syndrome. The next thing necessary for a diagnosis of 
atopicc dermatitis obviously is the presence of typical skin symptoms. Here we 
havee to rely again on clinical criteria and it is reasonable to take the major 
featuress of Hanifin and Rajka as a lead. If we refer to their original major 
featuress (Table 1), the item of a personal or family history of atopy can be 
deleted,, because it is a mandatory criterium that a patient has allergen-specific 
IgE,, thus is having atopic syndrome, whether familial or not. 

Off  the 3 remaining major features (pruritus, typical morphology and 
distribution,, chronic or chronically relapsing), the presence of 2 would be 
essentiall  to make a diagnosis of atopic dermatitis (Table 2). Thus, we suggest 
thatt in addition to the mandatory criterium, patients should fulfil l 2 of 3 
principall  criteria to enable a diagnosis of atopic dermatitis. 

Withh respect to the criterium of typical morphology and distribution, it must 
bee emphasized that if a patient does not have the typical age-related distribution 
andd morphology of skin lesions, another dermatological entity should be 
excluded.. For example, dyshidrotic eczema in a patient with atopy would fit  in 
thesee criteria (allergen-specific IgE present, pruritus, chronically relapsing), but 
iss excluded because it is another clinical entity, although related to atopy. 
Ocassionally,, metal allergy may mimiek the clinical picture of atopic dermatitis 
andd when possible, it should be excluded. 

Onee might argue that all 3 remaining principal features, as defined here, 
shouldd be mandatory criteria as well, but it should be considered that there are 
patientss who do not fulfil l all three of them simultaneously, but certainly have 
atopicc dermatitis. For example, the distribution may sometimes not be entirely 
typical,, such as on extensor surfaces of the extremities (atypic atopic 
dermatitis).. Pruritus is almost always present, but there are rare exceptions. And 
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finally,, some patients may have only a very limited period in their lives with 
atopicc dermatitis; they are not chronic or chronically relapsing, and would thus 
nott fulfil l the new diagnostic criteria. Thus, 2 of 3 and not all 3 of the principal 
criteriaa must be fulfilled. 

TableTable 2 The millenium criteria for the diagnosis of atopic dermatitis 

-1-- mandatory criteriu m 
-- presence of allergen-specific IgE: 

 historical, actual, or expected (in very young children) 
 in peripheral blood (RAST, ELISA) or in skin (intracutaneous challenge) 

-2-- principal criteri a (2 of 3 present) 
-- typical distribution and morphology of eczema lesions: 

infant,, childhood, or adult type 
 if distribution is not typical, exclude other entity 

(dyshidroticc eczema, contact dermatitis, contact urticaria) 
-- pruritus 
-- chronic or chronically relapsing course 

Evaluationn of minor  criteri a 
Severall  groups have tried to evaluate the significance of minor features in 
relationn to their occurrence or presence in control groups. Svensson et al (10) 
developedd a new diagnostic tool for the diagnosis of atopic dermatitis, using 
variouss statistical methods after collecting data on the historical or actual 
presencee of major and minor features in atopic dermatitis patients and in control 
subjects.. Although their work is not primarily focused on establishing the actual 
significancee of each feature, their data might allow the exclusion of a number of 
minorr features from the original list proposed by Hanifin and Rajka. These 
includee nipple eczema, cheilitis, anterior neck folds, keratoconus, and white 
dermographismm / delayed blanch, which all occurred in control subjects, without 
statisticall  difference from their presence in atopic dermatitis patients. 

Mevorahh et al (11) also studied the significance of 8 minor criteria (nipple 
eczema,, cheilitis, Dennie-Morgan infraorbital fold, pityriasis alba, anterior neck 
folds,, wool intolerance, white dermographism and infra-auricular fissuring). 
Theyy could not detect statistical significance as compared to a control group for 
22 of these 8; Dennie-Morgan infraorbital fold and anterior neck folds. Nagaraja 
ett al (12) studied the original minor features for their significance in a group of 
1000 childhood atopic dermatitis patients, compared to a control group of 100 
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children.. Eight features were found to be non-specific; ichthyosis, nipple 
eczema,, cheilitis, keratoconus, anterior subcapsular cataracts, and food 
intolerance. . 

Rudzkii  et al (13) also studied the significance of minor features in atopic 
dermatitis.. All the minor features that one might want to erase from the list 
basedd on the work of Svensson et al (10), Mevorah er al (11), and Nagaraja et al 
(12),, however, were found to be significantly more common in atopic eczema 
patientss then in control subjects. Diepgen et al (14) also addressed the issue, 
addingg a number of minor features such as photophobia, Hertoghe sign 
(thinningg or complete absence of the eyebrows in the lateral aspects), cradle cap 
(scalingg and crusting of the scalp during infancy), auricular rhagades, and 
perleche.. Nagaraja et al (12) also had added diffuse scaling of the scalp and 
infra-auricularr fissures, confirming earlier studies of Kanwar et al (15) and Tada 
ett al (16). Diepgen et al (14), similar to Rudzki et al (13), could not omit any of 
thee minor features on the basis of their statistical evaluations. Finally, some 
featuress change in their relevance over time, as summarized by Rothe and 
Grant-Kelss (17). 

Modificationn of minor  criteri a into additional criteri a 
Hanifinn & Rajka introduced their concept of minor criteria, of which 3 should 
bee present (Table 1), to "allow exclusion of, for example, a patient with chronic 
allergicc contact dermatitis who has pruritus, lichenification and family history 
off  atopy" (3). However, such a patient would not be classified as atopic 
dermatitiss in the present modified criteria, because he has another 
dermatologicall  entity that should be excluded (Table 2). We believe that with 
thee new set of mandatory and principal criteria, a diagnosis of atopic dermatitis 
cann be made. The minor are not necessarily any more for this purpose. 
However,, in cases of doubt, the minor criteria may be of help, and thus they 
needd to be critically evaluated in relation to the new set of diagnostic criteria 
introducedd here. 

Thosee minor criteria that are related to IgE dysregulation can be safely 
omitted.. Immediate (type I) skin test reactivity and elevated serum IgE are 
relatedd to the mandatory criterium. Some other minor features can be omitted 
becausee they are directly part of the atopy syndrome (recurrent conjunctivitis, 
foodd intolerance). The early onset of disease might be omitted, because it does 
nott matter at what age atopic dermatitis presents for the first time, as long as 
theree is an atopic diathesis. The tendency towards infections and the presence of 
impairedd cell-mediated immunity might also be omitted because they are related 
too the immunological and inflammatory pathogenesis (18), also reflected by the 
presencee of allergen-specific IgE. The influence of environmental and 
emotionall  factors is atypic. Of course, environmental factors play a role in a 
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geneticc disease that may become manifest at any age. In these diseases, 
environmentall  factors are instrumental in the genotype-phenotype switch. 
Allergenss probably have that role. Emotional factors then play a role in many 
inflammatoryy and immune mediated reactions, and this is not specific for atopy. 

Manyy of the original minor criteria thus remain, with some additional criteria 
describedd by Diepgen et al. We here propose to subdivide them over 4 subsets 
(Tablee 3), i.e. -a- related to (subclinical) eczema; -b- related to dry skin; -c-
extraa skin folds; -d- ophtalmological pathology. The genetic background of 
thesee abnormalities is not yet known. Similar to what has been said about the 
presencee of allergen-specific IgE and the genetic predisposition to it, it is to be 
expectedd that the genes behind these minor criteria wil l be identified, before or 
afterr the identification of the biochemical abnormalities that might explain dry 
skin,, extra skin folds, and the ophtalmological manifestations. 

TableTable 3 The millenium additional criteria ('circumstantial evidence') 

-a-- related to (subclinical) eczema 
-- cheilitis 
-- nipple eczema 
-- pityriasis alba 
-- facial pallor / erythema 
-- orbital darkening 
-- cradle cap 
-- tendency towards non-specific hand or foot dermatitis 

-b-- related to dry skin 
-- xerosis 
-- ichthyosis 
-- palmar hyperlinearity 
-- keratosis pilaris 
-- perifollicular accentuation 
-- perleche 
-- itch when sweating 
-- intolerance to wool and lipid solvents 

-c-- extra skin folds 
-- Dennie-Morgan infraorbital fold 
-- anterior neck folds 
-- auricular rhagades 

44 4 



TheThe Millennium Criteria 

-d-- ophtalmological pathology 
-- photophobia 
-- anterior subcapsular cataracts 
-- Hertoghe sign 

Thee U.K. Workin g Party' s Diagnostic Criteri a for  Atopic Dermatiti s 
Williamss et al (19-22) have published a series of articles in which a new set of 
diagnosticc criteria was proposed. These criteria were subsequently validated by 
themm in a hospital (dermatology outpatient clinic) as well as in a schoolchildren 
setting.. In order to qualify as a case of atopic dermatitis, they proposed that an 
individuall  must have an itchy skin condition in the past 12 months, plus three or 
moree of the following: history of flexural involvement (skin creases), a personal 
historyy of asthma or hay fever (or in first degree relative when under 4 years 
old),, a history of a generally dry skin in past year, onset of rash under the age of 
22 years, or visible flexural dermatitis. Itchy skin thus was taken as a mandatory 
criterium,, while we have made a choice for a more pathogenesis-related feature, 
thee presence of allergen-specific IgE. Flexural involvement is one of the major 
criteriaa in all diagnostic systems. A history of asthma / hay fever is covered by 
ourr mandatory criterium of presence of allergen-specific IgE, which identifies 
thee atopic syndrome. A history of xerosis is in the new additional criteria. Early 
onsett has been omitted from the additional criteria as explained above. Presence 
off  flexural dermatitis, finally, is covered by the principal criteria. 

Thus,, although the U.K. Working Party's Diagnostic Criteria for Atopic 
Dermatitiss are among the best validated, they do not rely on how atopy actually 
mightt be defined; the abnormality to produce allergen-specific IgE. 

Thee Japanese Society of Dermatology Criteri a for  Atopic Dermatiti s 
Recently,, a special committee of the Japanese Dermatological Association 
(JDA)) has also addressed the issue of defining criteria for the diagnosis for 
atopicc dermatitis (23). They stated that the widely used guidelines, such as those 
off  Hanifin and Rajka, were found to be 'inadequate'. The JDA defines atopic 
dermatitiss as a pruritic, fluctuating, eczematous dermatitis, and 'most 
individualss with atopic dermatitis have atopic diathesis'. Atopic diathesis is then 
definedd as having a personal and/or family history of atopic diseases and the 
predispositionn to overproduction of IgE antibodies. 

Thee JDA thus recognizes the importance of IgE, but fails to be strict, leaving 
openn the possibility to make a diagnosis of atopic dermatitis in individuals 
withoutt the diathesis. Also, The JDA emphasizes the importance of general IgE 
levels,, and does not recognize the presence of allergen-specific IgE as being 
centrall  to this diathesis. 
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Thee diagnostic features as such are well defined, patients needing to fulfil l 
threee clinical criteria; -1- pruritus; -2- typical morphology and distribution; -3-
chronicc or chronically relapsing course. As such these are identical to the 
principall  criteria we also propose here. The minor features of Hanifin and Rajka 
doo not get any recognition, with the exception of follicular papules that are a 
diagnosticc aid, and ocular problems that are seen as significant complications 
togetherr with Kaposi's varicelliform eruption, molluscum contagiosum, and 
impetigoo contagiosa. 

Constitutionall  eczema and atopic dermatitis 
Wee would prefer to use the term 'constitutional eczema' for those cases that do 
nott fulfil l our criteria but are close to it. The simple diagnosis of atopic 
dermatitiss in children having involvement of the cheeks as well as having 
xerosiss is not correct; these children might be diagnosed as having 
constitutionall  eczema, and when at a later point in time it becomes evident that 
theyy fulfil l the mandatory criterium as well as the principal criteria, the 
diagnosiss might be adjusted into atopic dermatitis. In the meantime, presence of 
additionall  criteria might allow the clinician to state that the patient has 
constitutionall  eczema, with some features making it reasonable to accept that it 
iss indeed atopic dermatitis. 

Conclusions s 
Itt is about time, at the beginning of a new millenium, that the knowledge 
developedd in the past ten years on IgE dysregulation in atopy is incorporated in 
thee diagnostic criteria. We suggest that the presence of allergen-specific IgE 
shouldd be a mandatory criterium for the diagnosis of atopic dermatitis. We 
suggestt that in addition, 2 of 3 principal criteria (pruritus, typical morphology 
andd distribution, chronic or chronically relapsing) should be fulfilled for such a 
diagnosis.. We also revise the minor features originally described by Hanifin and 
Rajka,, divide them over 4 subcategories, and suggest that they should only be 
usedd as additional criteria. It is predicted that in the future, a better biological 
explanationn for these newly categorized additional criteria will ensue. In the 
end,, we expect that the diagnosis of atopic dermatitis will be by gene testing. 
Forr the time being, incorporation of the major immunological abnormality in 
atopy,, i.e. production of allergen-specific IgE, should be mandatory for the 
diagnosiss of atopic dermatitis. 

46 6 



TheThe Millennium Criteria 

References s 

11 Thestrup-Pedersen K. Atopic dermatitis. In: Bos JD, ed. Skin Immune 
Systemm (SIS): cutaneous immunology and clinical immunodermatology. 
Bocaa Raton, CRC Press, 1997: 497-507. 

22 Bos J D, Sillevis Smitt J H. Atopic dermatitis. J Eur Acad Dermatol 
Venereoll  1996; 7: 101-114. 

33 Hanifin J M, Rajka G. Diagnostic features of atopic dermatitis. Acta Derm 
Venereoll  (Stockh) (Suppl) 1980; 92: 44-47. 

44 Mao X Q, Shirakawa T, Yoshikawa T, et al. Association between genetic 
variantss of mast-cell chymase and eczema. Lancet 1996; 348: 581-583. 

55 Sandford A J, Shirakawa T, Moffatt M F, et al. Localization of atopy and (3 
subunitt of high-affinity IgE receptor (FcgRl) on chromosome l lq . Lancet 
1993;341:332-334. . 

66 Cox H E, Moffatt M F, Faux J A, et al. Association of atopic dermatitis to 
thee beta subunit of the high affinity immunoglobulin E receptor. Br J 
Dermatoll  1998; 138: 182-187. 

77 Bos J D, Kapsenberg M L, Sillevis Smitt J H. Pathogenesis of atopic 
eczema.. Lancet 1994; 343: 1338-1341. 

88 Wierenga E A, Snoek M, Groot C de, et al. Evidence for 
compartmentalizationn of functional subsets of CD4+ T lymphocytes in 
atopicc patients. J Immunol 1990; 144: 4651-4656. 

99 Hershey G K K , Friedrich M F, Esswein L A, Thoman M L, Chatila T A. 
Thee association of atopy with a gain-of-function mutation in the a subunit of 
thee interleukin-4 receptor. N Engl J Med 1997; 337: 1720-1725. 

100 Svensson A, Edman B, Möller H. A diagnostic tool for atopic dermatitis 
basedd on clinical criteria. Acta Derm Venereol (Stockh) 1985; 97 suppl 114: 
33-40. . 

111 Mevorah B, Frenk E, Wietlisbach V, et al. Minor clinical features of atopic 
dermatitis:: evaluation of their diagnostic significance. Dermatologica 1988; 
177:: 360-364. 

122 Nagaraja S, Kanwar A M, Dhar S, Singh S. Frequency and significance of 
minorr clinical features in various age-related subgroups of atopic dermatitis 
inn children. Pediatr Dermatol 1996; 13: 10-13. 

133 Rudzki E, Samochocki Z, Rebandel P, et al. Frequency and significance of 
thee major and minor features of Hanifin and Rajka among patients with 
atopicc dermatitis. Dermatology 1994; 189: 41-46. 

144 Diepgen T L, Sauerbrei W, Fartach M. Development and diagnostic scores 
forr atopic dermatitis incorporating criteria of data quality and practical 
usefulness.. J Clin Epidemiol 1996; 49: 1031-1038. 

47 7 



ChapterChapter 2 

155 Kanwar A J, Dhar S, Kaur S. Evaluation of minor clinical features of atopic 
dermatitis.. Pediatr Dermatol 1991; 8: 114-116. 

16Tadaa J, Toi Y, Akiyama H, Arata J. Infra-auricular fissures in atopic 
dermatitis.. Acta Dermatol Venereol 1994; 74: 129-131. 

177 Rothe M J, Grant-Kels J M. Diagnostic criteria for atopic dermatitis. Lancet 
1996;348:769-770. . 

188 Bos J D, Wierenga E A, Sillevis Smitt J H, Van der Heijden F L, 
Kapsenbergg M L. Immune dysregulation in atopic eczema. Arch Dermatol 
1992;; 128: 1509-1512. 

199 Williams H C, Burney P G J, Hay R J, et al. The U.K. Working Party's 
Diagnosticc Criteria for Atopic Dermatitis. I. Derivation of a minimum set of 
discriminatorss for atopic dermatitis. Br J Dermatol 1994;131:383-396. 

200 Williams H C, Burney P G, Strachan D, Hay R J. The U.K. Working Party's 
Diagnosticc Criteria for Atopic Dermatitis. II . Observer variation of clinical 
diagnosiss and signs of atopic dermatitis. Br J Dermatol 1994; 131: 397-405. 

211 Williams H C, Burney P G, Pembroke A C, Hay R J. The U.K. Working 
Party'ss Diagnostic Criteria for Atopic Dermatitis. III . Independent hospital 
validation.. Br J Dermatol 1994; 131:406-416. 

222 Williams H C, Burney P G, Pembroke A C, Hay R J. Validation of the U.K. 
diagnosticc criteria for atopic dermatitis in a population setting. U.K. 
Diagnosticc Criteria for Atopic Dermatitis Working Party. Br J Dermatol 
1996;; 135: 12-17. 

233 Japanese Dermatological Association Criteria for the diagnosis of atopic 
dermatitis.. J Dermatol 1997; 24: opposite to page 561. 

48 8 



Chapterr  3 

Effectivenesss of the Ascomycin Macrolactam SDZ ASM 
9811 in the Topical Treatment of Atopic Dermatitis 

E.J.M.. Van Leent, M. Graber, M. Thurston, 
A.. Wagenaar, Ph. I. Spuls, J.D. Bos 

PublishedPublished in: 

ArchivesArchives of Dermatology. 1998;134:805-809 



ChapterChapter 3 

ABSTRACT T 

ObjectiveObjective To compare the safety and efficacy of 1% SDZ ASM 981 cream and 
aa matching placebo cream in the treatment of patients with moderate atopic 
dermatitis. . 
DesignDesign A randomized, double-blind, placebo-controlled, right-and-left 
comparisonn study. Setting Academic referral center. 
PatientsPatients Thirty-four adult patients with moderate atopic dermatitis. 
Interventionn Topical 1% SDZ ASM 981 cream was applied twice daily (n=16) 
orr once daily (n=18) and compared with a corresponding placebo cream base. 
MainMain Outcome Measures Efficacy was measured using a 4-point (0-3) scale 
forr erythema, pruritus, exudation, excoriation, and lichenification (Atopic 
Dermatitiss Severity Index [ADSI]). The ADSI score was defined as the sum of 
thesee 5 ratings (range, 0-15) and was determined on the pretreatment day (1 to 
144 days before day 0) and on days 0, 2, 4, 7, 9, 11, 14, 16, 18, and 21. The 
percentagee change from baseline (day 0) in the ADSI score was calculated on 
eachh of these days. Safety was evaluated by monitoring of adverse events, 
physicall  examination, hematologic examination, clinical chemistry studies, 
urinalysis,, and measurement of blood levels of SDZ ASM 981. 
ResultsResults Of the 38 patients recruited, 34 started and 28 completed treatment 
accordingg to the protocol. Sixteen patients used the cream twice daily, with 
significantt improvement after 2 days of treatment. Within 3 weeks of topical 
therapyy with 1% SDZ ASM 981 cream twice daily, a mean reduction of 71.9% 
inn the ADSI score was observed at the actively treated test sites compared with 
aa mean reduction of 10.3% at the placebo-treated test sites (P<.001). Efficacy 
wass significantly less in the group treated once daily (n=18), with mean 
reductionss of 37.7% and 6.2%, respectively. The efficacy was especially 
apparentt for pruritus and excoriation. There were no clinically relevant 
drug-relatedd adverse effects. 
ConclusionsConclusions Treatment with 1% SDZ ASM 981 cream was well tolerated. 
Twice-dailyy application of 1% SDZ ASM 981 cream was significantly more 
effectivee than use of the corresponding placebo and more effective than 
once-dailyy treatment. The new macrolactam ascomycin derivative SDZ ASM 
9811 is a promising agent for the treatment of patients with atopic dermatitis. 
Moree elaborate phase 2 and 3 trials are under way to fully investigate the 
potentiall  of this medication. 
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INTRODUCTIO N N 

Atopicc Dermatitis (AD) is one of the most common skin diseases, with a 
complexx genetic background̂ 1) a lifetime prevalence of up to 20%,(2, 3) and 
ann increasing number of cases.(4-6) Although there are other treatments 
(emollients,, phototherapy, elimination of exacerbating factors, psychotherapy, 
andd patient education), the number of medications for treating this chronic 
diseasee is limited: tar preparations, topical corticosteroids (low, medium, and 
highh potency), antiseptics, antibiotics, cyclosporine, and antihistamines.(7) 
Mostt treatments may be used only for a limited period or are less effective in 
thee long term (tachyphylaxis(8)). The development of new compounds is 
mandatoryy for treatment of this persistent disease. 

InIn view of the emphasis on the immunopathogenesis of AD (9), new 
immunosuppressivee compounds are being investigated. Systemic use of 
cyclosporinee has been proven to be effective (10-12), but its use is restricted to 
severee cases only. Topical application of cyclosporine is not effective (13) in 
contrastt to the cyclic macrolide tacrolimus (FK 506), which proved to be 
effectivee in treating patients with AD (14, 15). Results of studies of the topical 
treatmentt of allergic contact dermatitis in pigs with other cytokine-inhibiting, 
anti-inflammatoryy drugs, such as the ascomycin derivative (SDZ ASM 981), 
indicatedd that they might be effective in the topical treatment of skin disease in 
mann (16, 17). Clearing of psoriatic lesions has been reported after topical 
applicationn of 1% SDZ ASM 981 ointment under occlusion for 14 days (U. 
Mrowietz,, et al, unpublished data, 1995). 

SDZZ ASM 981 is a cytokine inhibitor. It inhibits activation of T cells by 
inhibitingg T-cell proliferation and antigen-specific activation. The transcription 
andd release of both THl-type and TH2-type cytokines from human T cells are 
inhibited.. Mast cells are inhibited by suppression of the release of 
proinflammatoryy mediators from granules and transcription of the late-phase 
cytokinee tumor necrosis factor (18). With a molecular weight of 810 d, SDZ 
ASMM 981 probably does not pass the normal skin barrier. Because of the 
defectivee skin barrier of atopic patients, we reasoned that this drug may transfer 
throughh the atopic skin and be effective against the dermatitis. 

Too investigate this hypothesis, we studied the ascomycin derivative SDZ 
ASMM 981 in a double-blind, placebo-controlled, right-and-left comparison, 
proof-of-conceptt study of 34 adult patients with AD. 
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PATIENT SS AND METHOD S 

Patientt  population 
Patientss with AD were recruited from an academic dermatology outpatient 
clinicc (n=20) and were supplemented by patients who had not attended our 
clinicc before but had heard or read about the trial (nH 8). Al l patients had AD 
accordingg to the criteria of Hanifin and Rajka (19), with at least 1% of the body 
surfacee area affected on both arms. For assessment of severity of the dermatitis 
wee used the Atopic Dermatitis Severity Index (ADSI). This index (range, 0-15) 
consistss of the sum of the scores for pruritus, erythema, exudation, excoriation, 
andd lichenification, all scored on a 4-point (range, 0-3) scale. The ADSI score 
hadd to be at least 6, and the severity of the 2 sides was not allowed to differ by 
moree than 1 point. In addition, the 2 sides had to be symmetrical. 

Exclusionn criteria were as follows: patients receiving radiation therapy, 
systemicc therapy with cytostatics, or immunosuppressive drugs within 24 
weekss before randomization; receiving phototherapy or systemic therapy for 
ADD within 1 month before randomization; receiving antibiotics or topical 
therapyy for AD within 2 weeks before randomization (however, the once-daily 
usee of 1% hydrocortisone acetate was allowed on all lesions with the exception 
off  the test sides selected for the study, and emollients were allowed to be used 
liberallyy but not on the test sides); taking antihistamines within 1 week before 
randomization;; and acute skin infection (superinfection) at randomization. 

Al ll  patients were informed of study procedures and gave written informed 
consent.. The study protocol was approved by the local medical ethics 
committee. . 

Evaluationn of patients 
Clinicall  evaluations included a medical history, a drug history, current 
medications,, and adverse effects. At pretreatment (1-14 days before day 0) and 
onn days 0, 4, 11, and 21, physical examination (including blood pressure and 
pulsee rate measurements), hematologic examination, clinical chemistry studies, 
andd urinalysis were performed. On days 0 and 4, 3 samples per visit were taken 
too monitor the blood levels of SDZ ASM 981: before and 2 and 6 hours after 
thee morning application of study medication. On days 11 and 21, 1 sample per 
visitt was taken to monitor the blood levels of SDZ ASM 981. 

Thee clinical evaluations were all performed by the same blinded investigator 
(E.J.M.V.),, and the blood samples were taken by the staff of an outpatient 
clinicc laboratory. 

Criteri aa for  response (adsi score and partial and complete clearance) 
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Att all visits, 5 symptoms of AD (pruritus, erythema, exudation, excoriation, 
andd lichenification) were scored on a 4-point (range, 0-3) scale. The sum of the 
55 symptoms was defined as the ADSI score (range, 0-15), a modification of the 
standardizedd grading according to Hanifin (20). Scoring was performed 
separatelyy for the 2 treated areas. 

Treatmentt  regimen 
Thee study was designed as a double-blind, randomized, placebo-controlled trial 
withh the use of topical 1% SDZ ASM 981 cream vs placebo cream (cream 
base)) for 21 days on 2 comparative target areas (minimum 1% and maximum 
2%% of the total body surface area per target area), with one site on the left arm 
andd one site on the right arm. Most patients used the study medication on the 
leftt and right elbow folds. On days 0 and 14, the patients received 2 identical 
30-gg tubes marked "left" and "right." The time of application was noted on a 
diaryy card, which was checked at every visit. 

Sixteenn patients were randomized to twice-daily application (with a 
recommendedd 12-hour interval), and 18 patients were randomized to once-daily 
applicationn (every day at the same time). 

Statisticall  analysis 
Al ll  analyses were performed using the "intention-to-treat" principle. At the end 
off  treatment, P values based on the matched-paired, signed rank sum test were 
displayedd to formally test for any difference in treatment effect. This analysis 
wass repeated at the other times to aid data interpretation. Scores for each of the 
55 components of the ADSI were tabulated separately in a series of contingency 
tables.. For each visit after baseline, the percentage change from baseline in the 
ADSII  score was calculated. The time until partial clearance (0<ADSI<2) and 
completee clearance (ADSI=0) was analyzed using descriptive statistics and 
within-patientt survival techniques. 

RESULTS S 

Participants s 
Betweenn April 25, 1996, and October 1, 1996, 38 patients were recruited. 
Threee patients withdrew consent and 1 patient was excluded because of a skin 
infectionn before treatment (this infection started between the pretreatment visit 
andd the day 0 visit). The remaining 34 patients were randomized and treated 
accordingg to the protocol. The baseline characteristics are shown in Table 1. 

53 3 



ChapterChapter 3 

Tablee 1 . Baselin e Characteristic s of Study Patient s 

No.. recruited 
No.. randomized 
No,, with intention to treat 
No.. who completed the 

study y 
Male/female,, No. 
Meann (SD)age,y 
Meann (SD) ADSI* score 

sidee treatedd with 
SDZASM981 1 
Placebo o 

TWIce--
Dailyy  Group 

18 8 
16 6 
16 6 
14 4 

9:7 7 
35.75(13.65) ) 

8.06(1.39) ) 
8,13(1.20) ) 

Once--
Dailyy  Group 

20 0 
18 8 
18 8 
13 3 

7:11 1 
29.111 (13.21) 

7.72(1.23) ) 
7.78(11 26) 

*ADSI*ADSI indicates Atopic Dermatitis Severity Index. 

Afterr randomization, 7 
patientss discontinued participation during the treatment phase. The main reason 
(n=4)) was exacerbation of the AD on untreated or placebo-treated sides. The 
otherr 3 patients discontinued participation because of a skin infection on the 
placebo-treatedd side (n=l), failure to return for scheduled visits (n=l), or "other 
reasons""  (n=l). 

Analysts s 
Forr patients treated twice daily (n=16), significant improvement was already 
observedd after 2 days of treatment. On day 4, there were mean ADSI score 
reductionss of 41.3% on the SDZ ASM 981-treated side and 1.2% on the 
placebo-treatedd side (P<.001). Within 3 weeks of therapy with 1% SDZ ASM 
9811 cream, a mean reduction of 71.9% in the ADSI score was observed at the 
activelyy treated test sites compared with a mean reduction of 10.3% at the 
placebo-treatedd test sites (P<.001) (Table 2 and Figure 1). The median time to 
partiall  clearance (0<ADSI2) for the actively treated test sites was 8 days. By 
thee end of treatment, 12 of 16 patients reached partial clearance and 3 patients 
weree totally cleared (ADSI=0) on the actively treated test sides (Table 3). For 
patientss treated once daily (n=18), efficacy was less with mean reductions of 
37.7%% on the actively treated side and 6.2% on the placebo-treated side (Figure 
2).. None of the patients had total clearance at study end. Only 3 of 18 patients 
hadd partial clearance (Table 3). The efficacy was especially apparent for 
prurituss and excoriation (Table 4). Only a few patients displayed signs of 
exudation. . 
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Figuree 1. 
Boxx and whisker plots showing the percentage change from baseline in the 
Atopicc Dermatitis Severity Index score at test sites of patients treated twice 
dailyy with SDZ ASM 981 (above) and placebo (down). Lines connect median 
valuess per visit. Lower and upper box edges indicate the lower (25%) and 
upperr (75%) quartiles; dots, outlier patients in a standard box and whisker 
format. . 
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FigureFigure 2 Box and whisker plots showing the percentage change from baseline 
inin the Atopic Dermatitis Severity Index score at test sites of patients treated 
onceonce daily with SDZ ASM 981 (above) and placebo (down). Lines connect 
medianmedian values per visit. Lower and upper box edges indicate the lower (25%) 
andand upper (75%) quartiles; dots, outlier patients in a standard box and whisker 
format. format. 
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Tablee 3. Partia l and Complet e Clearanc e Result s 

Clearance ,, No. {%) 
ii  i 
Partial ** Total f 

Twicee daily (n = 16) 
SD22 ASM 981 
Placebo o 

Oncee daily (n = 18) 
SDZZ ASM 981 
Placebo o 

12(75) ) 
22 {13) 

3(17) ) 
0 0 

3(19) ) 
0 0 

0 0 
0 0 

** Atopic Dermatitis Seventy Index greater than 0 but 2 or less. 
tt Atopic Dermatitis Severity Index equals 0. 
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Pt*c*b o o 

EKudatto n n 
S0ZASM981 1 
Pt*c«bc c 
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Safety y 

Adversee events 
InIn this study, no skin irritation or any other local adverse effects were observed. 
Noo relevant changes were observed in the patients' laboratory test values 
(hematologicc examination, clinical chemistry studies, and urinalysis). Al l vital 
signss and results of physical examinations were normal. There were no 
clinicallyy significant adverse effects (ie, drug-related adverse events). 

Pharmacokinetics s 
Onlyy 2 of 121 samples from the 16 patients treated twice daily were above the 

limi tt of quantification (0.1 ng/mL) of the radioimmunoassay for the 
measurementt of SDZ ASM 981 concentrations in whole blood. One sample 
withh a concentration of 2.39 ng/mL was taken at day 0, 2 hours after the first 
applicationn of study medication. The other sample, which was taken from 
anotherr patient, had a level of 0.22 ng/mL on day 11, 6 hours after the last 
applicationn of medication. 

COMMEN T T 

Thiss is the first study using SDZ ASM 981 in patients with AD. The 1% SDZ 
ASMM 981 cream was significantly more effective than the placebo cream base. 
Thee twice-daily application with SDZ ASM 981 presented a remarkable 
improvementt in the first 9 days, followed by status quo during the next 12 
days,, as shown in Figure 1. However, this observation reflected more the 
limitationn of the scoring system used in this study than the clinical 
improvementt of the patients. In particular, the erythema score remained 1 
(mild)) even when the area of the erythema was getting smaller. In addition, 
improvementt of lichenification was slowly following the improvement of the 
otherr clinical improvement. We expected a worsening of the AD on the 
placebo-treatedd sides. Instead, the mean results showed an improvement on the 
placebo-treatedd sides, as shown in Figure 1 and Figure 2. An explanation of 
thiss could be that some patients used the frequent visits to our outpatient clinic 
too also visit the psychologist to help alleviate their stress or scratch behavior. In 
addition,, the intensive patient-physician interaction may have improved overall 
compliance,, enhancing the placebo effect. Finally, the cream emollient 
characteristicss of the base may have given some improvement of the AD. The 
1%% SDZ ASM 981 cream applied on 1% to 2% of the body surface area was 
welll  tolerated and safe in this study. There were no, or only low, levels of SDZ 
ASMM 981 found in the blood samples. Two samples containing a level above 
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thee limit of quantification (0.1 ng/mL) are most likely the result of 
contaminationn of the blood sample during blood draw. This is further explained 
byy the following: the elbow is the standard area for a venipuncture in our 
hospital,, and most patients used the cream on the elbow fold. From studies 
aboutt the absorption of molecules with a comparable molecular weight to SDZ 
ASMM 981, we know that the highest blood levels were reached between 3 and 6 
hourss after application and that blood levels decreased as the clinical symptoms 
improved.(21)) Furthermore, the detectable blood levels appeared on days 1 and 
122 in 2 isolated samples from 2 independent patients, and contamination 
remainss the most likely explanation. Twice-daily treatment was more effective 
thann once-daily treatment. The reduction of the ADSI score and the number of 
partiall  or total clearances were greater in the group treated twice daily. The 
patientss recruited from our dermatology outpatient clinic returned after the 
studyy for their usual visits outside the study protocol. After completing 
treatmentt with SDZ ASM 981 cream, the AD recurred gradually, without a 
rapidd rebound after discontinuing use of the study medication. In conclusion, 
thee new macrolactam ascomycin derivative SDZ ASM 981 is a promising agent 
forr the treatment of patients with AD. More elaborate phase 2 and 3 trials are 
underr way to fully investigate its potential. 

Thee study was funded by Novartis Pharma AG, Basel, Switzerland. 
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SUMMAR Y Y 

BackgroundBackground SDZ ASM 981 is a selective inhibitor of the production of pro-
inflammatoryy cytokines from T cells and mast cells in vitro, It is the first 
ascomycinn macrolactam derivative under development for the treatment of 
inflammatoryy skin diseases. 
ObjectivesObjectives This study was designed to determine the safety and efficacy of SDZ 
ASMM 981 cream at concentrations of 0.05%, 0.2%, 0.6% and 1.0% in the 
treatmentt of patients with atopic dermatitis and to select the concentration to be 
usedd in phase II I  studies, 
MethodsMethods This was a double-blind, randomized, parallel-group, multicentre 
dose-findingg study. A total of 260 patients were randomly assigned to treatment 
withh SDZ ASM 981 cream at concentrations of 0.05%, 0.2%, 0.6%, or 1,0%, 
matchingg vehicle cream, or the internal control 0.1% betamethasone-17 -
valeratee cream (BMV) . Treatment was given twice daily for up to 3 weeks. 
ResultsResults A clear dose-response relationship for SDZ ASM 981 was evident, with 
0,2%),, 0.6% and 1.0% SDZ ASM 981 creams all being significantly more 
effectivee than vehicle (P = 0.041, 0.001 and 0.008, respectively) in terms of 
baselinee to end-point changes in the Eczema Area Severity Index (EASI) and 
prurituss score, The 1.0% cream was the most effective SDZ ASM 981 
concentration,, BMV was more effective than the SDZ ASM 981 creams tested 
inn this study. It appears that the efficacy plateau was not reached with the SDZ 
ASMM 981 creams within 3 weeks treatment. SDZ ASM 981 was well tolerated, 
Burningg or a feeling of warmth were the only adverse events reported more 
frequentlyy in the 0.6% and 1.0% SDZ ASM 981 treatment groups than in the 
vehiclee treatment group (42.9%. 48.9% and 34.9%, respectively), Few systemic 
adversee events were reported during the study (headache was the most frequent 
systemicc event reported by 15 of 252 patients) and none was considered to be 
relatedd to treatment. The local tolerability profile of the 1.0% cream was similar 
too that of the lower concentrations. 
ConclusionsConclusions 1.0% SDZ ASM 981 cream, which was shown to be safe, well 
toleratedd and the most effective concentration in this study, was selected as the 
concentrationn to be further developed in phase III studies. 
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INTRODUCTIO N N 

Atopicc dermatitis is an increasingly common problem in developed countries.1 

Itt is part of the atopic syndrome, which includes bronchial asthma, allergic 
rhinitiss and allergic conjunctivitis,2 and has a genetic predisposition.3 

SDZZ ASM 981 is a selective inhibitor of the production of pro-inflammatory 
cytokiness from T cells and mast cells in vitro.4 SDZ ASM 981 blocks the 
synthesiss of Thl (interleukin-2, interferon-?) and Th2 (interleukin-4, -10) type 
cytokiness after antigen-specific stimulation of a human T -helper cell clone 
isolatedd from the skin of an atopic dermatitis patient.4 Accordingly, inhibition of 
T-celll  proliferation by SDZ ASM 981 is observed after antigen-specific or non-
specificc stimulation.4 SDZ ASM 981 also prevents the release of preformed 
inflammatoryy mediators from mast cells after stimulation via the IgE receptor.4 

Inn vivo, SDZ ASM 981 exhibits high anti-inflammatory activity in mouse 
andd pig models of allergic contact dermatitis after topical application.3 In the pig 
model,, SDZ ASM 981 is as effective as the corticosteroid clobetasol-17-
propionate.55 Topical activity is also observed with SDZ ASM 981 in a murine 
modell  of irritant contact dermatitis.5 Unlike steroids, SDZ ASM 981 does not 
causee skin atrophy when applied under occlusion to the skin of pigs.5 SDZ 
ASMM 981 has a low potential for affecting the systemic immune responses, as 
demonstratedd in rat models of localized graft-vs.-host reaction and allogeneic 
kidneyy transplantation.5 

AA previous proof-of-concept study6 suggested that 1.0% SDZ ASM 981 in a 
creamm formulation, applied twice daily, was effective and well tolerated in 
atopicc dermatitis. A pharmacokinetic trial7 in atopic dermatitis patients with 
moderatee to severe lesions proved systemic exposure to be very low after twice 
dailyy application of 1% SDZ ASM 981 cream for 3 weeks. 

Thiss study was designed to investigate the efficacy and safety of four 
concentrationss of SDZ ASM 981 cream in the treatment of atopic dermatitis. 
Thee aim was to select for clinical use the optimal concentration in terms of 
safetyy and efficacy. 

METHOD S S 

Inn total, 260 patients were recruited in 14 centres in Belgium, Denmark, 
Finland,, Germany, the Netherlands, Norway and the U.K. Male and female 
adultss (aged >18 years) who had given their written informed consent, suffering 
fromm atopic dermatitis according to the diagnostic criteria of Hanifin and 
Rajka,88 were enrolled into the study. The severity of the patients' atopic 
dermatitiss was evaluated according to the grading system of Rajka and 
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Langelandd 9 and had to be of at least moderate severity at baseline. The disease 
affectedd between 5% and 30% of the total body surface area. The use of other 
treatmentss for atopic dermatitis (including emollient use at treated sites), or 
corticosteroidss (inhaled or oral) for the treatment of asthma during the treatment 
phasee of the study was prohibited. 

Patientss with concomitant medical conditions that could interfere with the 
evaluationn of the study were excluded, as were women who were pregnant, 
breastt feeding, or not using medically approved contraception if they were of 
child-bearingg potential. 

Fourr concentrations of SDZ ASM 981 cream were selected for this study 
(0.05%,, 0.2%, 0.6% and 1.0%), the 0.05% being the highest concentration 
expectedd to have no therapeutic effect and 1.0% being the highest possible 
concentrationn for galenical reasons. The treatment duration of 3 weeks was set 
ass an appropriate duration to demonstrate superiority to vehicle and to 
distinguishh between the therapeutic effects of the four concentrations; it was not 
anticipatedd that this would show the maximum effect (efficacy plateau) of any 
off  the medications tested. Included in the study as an internal control, 0.1% 
betamethasone-17-valeratee cream (BMV) was selected as the highest potency 
topicall  steroid that could be used for 3 weeks in this study setting. 

Thee study utilized a double-blind, parallel-group design. Patients were 
randomlyy assigned to treatment with 0.1 % BMV cream, one of the four 
concentrationss of SDZ ASM 981 cream, or a corresponding vehicle cream. 
Studyy medication was applied by the patients twice daily to all affected areas of 
skinn (excluding the face) for up to 3 weeks. If complete clearance of atopic 
dermatitiss occurred before the end of the treatment period (evaluated by the 
investigatorr at each scheduled visit), treatment with the study medication was 
stopped.. Assessments of the patients were made at a screening visit, at baseline 
(immediatelyy prior to treatment), after 1 and 2 weeks' treatment (days 8 and 15) 
andd after 3 weeks' treatment (post-treatment evaluation on day 22) .In the event 
off  premature discontinuation from the study, final assessments were made the 
dayy after the last application of study medication. 

Thee patients' dermatitis was assessed at each study visit, days 1,8, 15 and 22 
accordingg to an adapted Eczema Area Severity Index (EASI) .10 The EASI was 
adaptedd to take into account that the head and neck were not treated with trial 
medicationn because the internal control, 0.1% BMV cream, was not regarded as 
safee for treating these areas. The method for calculating EASI assigns 
proportionatee body surface areas to four body regions: the head (10%) (omitted 
inn this trial), trunk (30%), upper extremities (20%) and lower extremities (40%). 
Thee area of involvement of each body region is assigned a numerical score, 
whichh represents the proportion of the total area within the region (Table 1) 
.Thee key signs of atopic dermatitis: erythema (E) , infiltration or papules (I), 
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excoriationn (Ex ) and lichenification (L) , were assessed on a scale from 0 to 3 
indicatingg none (0), mild (1), moderate (2) and severe (3) expression of each 
clinicall  sign, with half-value scores being permitted. The total adapted EASI 
wass then calculated, to take into account the severity of each key clinical sign, 
thee involvement within each body region, and the proportion of the whole body 
representedd by each area (Table I).The adapted EASI, therefore, could 
theoreticallyy vary between 0 and 64.8. Pruritus was assessed separately using a 
scoree ranging from 0 to 3, representing none (0), mild (1), moderate (2) and 
severee (3). Pruritus was assessed as the intensity of itch in the previous 24 h. 

Patientss were asked to assess their atopic dermatitis separately at the end of 
thee study using a score ranging from 0 to 6 (representing normal or 100% clear) 
(0),, almost clear or 90-99% clear (1), marked improvement or 75-89% clear (2), 
moderatee improvement or 50-74% clear (3), slight improvement 25-49% clear 
(4),, unchanged or <25% clear (5) and worsened (6). 

Al ll  reported adverse events were recorded. Determination of vital signs 
(bloodd pressure and pulse rate), physical examination and laboratory 
assessmentss of routine haematology and blood chemistry parameters were 
performedd before treatment, on day 8 of treatment, and post-treatment on day 
22. . 

Statisticall  methodology 
Thee efficacy analysis was performed on an intent-to-treat (ITT) basis. All 
patientss who received at least one application of study medication were 

TaWee 1 i HI k i c ma area srrer.ty inik-x area -cures, and ih) «.-verity Hint a it'a formulae _ _ ^ _ 
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Upperr limbs iK > I + Ei t l.i - Area involvement''  f) 2 
Lowerr limbs (K i I + Kx ' l.i > Area involvement" x 0 4 
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Headd or nai. (E * i * Ex - \,} , Area invulmncnf t <1-1 = O in llti » trial ilK-rause umittedi 
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includedd in the ITT population. The efficacy analysis was based on the EASI at 
end-point. . 

Ann analysis of covariance with centre and baseline EASI as covariates was 
performedd for each concentration level starting with 1.0% SDZ ASM 981. In 
thee analysis the dependent variable was the last EASI recorded ( end-point 
analysis)) for the ITT population. A 95% confidence interval for the adjusted 
meann difference was calculated for the highest selected concentration showing 
superiorityy to vehicle. The frequency distribution of patients with pruritus 
assessmentt rated 'absent' or 'mild' were performed over all visit days. 
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RESULTS S 

Inn total, 260 patients were randomized to treatment. Of these patients, 61 
discontinuedd treatment prematurely, primarily due to adverse events or lack of 
therapeuticc effect. In 15 of the 61 cases worsening of dermatitis at treated areas, 
leadingg to discontinuation, was reported as an adverse event, when this could 
alsoo have been considered lack of therapeutic effect. One patient discontinued 
afterr using a topical steroid following worsening dermatitis (protocol violation). 
Thee rate of premature discontinuation increased with decreasing SDZ ASM 981 
concentration.. This was due to a higher rate of discontinuations due to lack of 
therapeuticc effect in the groups treated with vehicle and lower SDZ ASM 981 
concentration.. Al l 260 patients randomized were evaluable for both safety and 
efficacyy (ITT analysis). The disposition of patients is shown in Table 2. 

Thee six treatment groups were not significantly different with respect to 
demographicc characteristics, baseline severity or history of dermatitis (Table 3). 
Thee patients were predominantly young Caucasian adults, evenly distributed 
betweenn the sexes, with moderate or severe atopic dermatitis, and a long history 
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off  illness; in each treatment group the median time since first occurrence of 
atopicc dermatitis was at least 22 years. 
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Efficacy y 
Thee median EASI decreased over the course of treatment in the 0.2%, 0.6%, 
1.0%% and BMV treated groups (Fig. 1). The greatest decrease was seen in the 
BMV-treatedd patients, followed by the SDZ ASM 981 1.0% and 0.6% groups. 
Thee testing procedure showed that the differences at end-point between vehicle 
andd 1.0%, 0.6% and 0.2% SDZ ASM 981 were statistically significant (P = 
0.008,, 0.001 and 0.041, respectively). As predicted, the 0.05 % SDZ ASM 981 
creamm failed to show a significant therapeutic effect. 

Ass anticipated, all treatments were less effective in the more severe patients 
(stratifiedd by baseline EASI, Table 4) .The 1.0% cream showed the greatest 
improvementt of any SDZ ASM 981 concentration in patients with a baseline 
EASII  of 8-12 and > 12. Improvements in pruritus were seen in all groups. SDZ 
ASMM 981 1.0%, 0.6% and 0.2% were associated with a greater increase from 
baselinee to end-point in the number of patients with pruritus rated as 'absent' or 
'mild'' compared with vehicle. BMV was more effective than any SDZ ASM 981 
concentrationn in reducing pruritus (Table 5) . The patients' assessment of their 
atopicc dermatitis at the end of the study showed a higher proportion of patients 
too be moderately clear or better ( > 50% improvement) in the SDZ ASM 981 
1.0%,, 0.6% and 0.2% (53.3%, 54.8% and 32.6%, respectively), compared with 
vehiclee (16.3%). The BMV treatment group had the highest rate of moderately 
clearr or better patients (88.1%). 
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Safetyy and local tolerabilit y 
Feww systemic adverse events were observed and none were considered by the 
investigatorss to be related to treatment, there was no difference between 
treatmentt groups in the frequency of the non-local adverse events. There were 
noo clinically significant changes in vital signs or laboratory parameters reported. 
Withh respect to haematology parameters, most newly occurring abnormalities 
weree in eosinophil counts as expected in patients with atopic dermatitis. In the 
vehicle,, SDZ ASM 981 0.05%, 0.2%, 0.6%, 1.0% and BMV groups, the 
frequencyy of patients with a change from 'normal at baseline' to 'notable 
abnormalityy during study' in eosinophil counts, were 2, 6, 6,4, 6 and 1, 
respectively.. Very few biochemical abnormalities occurred after baseline; most 
weree decreased blood glucose (three patients, one in each of the SDZ ASM 
0.05%% , 1.0% and vehicle treated groups) or increased potassium levels (two 
patients,, one each of the SDZ ASM 0.05 % and 0.2% treated groups). Only five 
patientss had newly occurring vital sign notable abnormalities. In the SDZ ASM 
9811 0.2% group, one patient had an elevated pulse; in the SDZ ASM 981 0.6% 
groupp low diastolic blood pressure was reported in one patient and a weight 
decreasee in one patient. In the vehicle group, low pulse occurred in one patient. 
Onee patient in the BMV group had elevated systolic blood pressure. No newly 
occurringg notable abnormalities of vital signs were reported in the SDZ ASM 
9811 0.05% and 1.0% groups. 
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Thee total number of patients reporting one or more adverse events and the 
frequencyy of the most commonly occurring adverse events is presented in Table 
6.. Application site reactions (burning, feeling of warmth, stinging, smarting, 
painn and soreness) were the most common adverse events reported. These were 
thee only adverse events reported more frequently in the 1.0% (48.9%) and 0.6% 
(42.9%o)) SDZ ASM 981 groups than the vehicle group (34.9%). Most 
applicationn site reactions were of mild to moderate severity ( 12 of 15, 14 of 18 
andd 20 of 22 cases in the vehicle, 0.6% and 1.0% SDZ ASM 981 groups, 
respectively)) ; patients had been informed before entering the study that those 
reactionss might occur. In patients treated with the 1.0% SDZ ASM 981 cream 
thee application site reactions were transient. The majority ( 13 of 22) of 
applicationn site reactions began on the first day of treatment and resolved within 
thee first 3 days of treatment. Other treatment groups had a more delayed onset 
andd resolution of application site reactions. 

Thee next most commonly reported adverse events were pruritus and 
worseningg of atopic dermatitis. The overall incidence of study indication (atopic 
dermatitis)) related adverse events was similar in all SDZ ASM 981 treatment 
groupss and the vehicle treatment group. However, the incidence of withdrawal 
fromm the study due to such events was higher in the vehicle and 0.05% SDZ 
ASMM 981 groups, as was the frequency of worsening atopic dermatitis, 
suggestingg that these events are related to lack of efficacy. 
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DISCUSSION N 

Thiss randomized, double-blind, vehicle and positive-controlled multi-centre 
studyy in 260 adult patients with extensive moderate to severe atopic dermatitis 
showss that topical SDZ ASM 981 is well tolerated and effective in improving 
thee key signs and pruritus associated with atopic dermatitis. A clear dose 
responsee was observed in this study. The 1.0%,0.6% and 0.2% SDZ ASM 
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9811 creams were significantly more effective than the vehicle cream, whereas 
thee 0.05% concentration was not. The 1.0% drug concentration previously 
shownn to be effective in a proof-of-concept studyó was the most effective 
concentrationn but was less effective than the high -potency steroid BMV. As 
shownn in Figure 1 the therapeutic effect did not reach a plateau within the 3-
weekk treatment period of this study, suggesting that with a prolonged treatment 
durationn the therapeutic effect of SDZ ASM 981 wil l be even greater. The 
resultss of this study suggest that the short-term anti-inflam-matory activity of 
thee 1.0% SDZ ASM 981 cream in adult patients with moderate to severe atopic 
dermatitiss is comparable with that of steroids with intermediate potency. 

Vehicle e 
ASMM 0.05% 

o o 
ASMM 0.2% 

xx ASM0.6°/< 

ASMM 1.0% 

 BMV 

Baselinee Day 8 Day 15 Day 22 
ff  —o—Vehicle ~ ~tT  ̂ ASM 0.05% - ASM 0.2% 
jj - ASM 0.6% —*— ASM_U)% „JZJfn.B M V 

Figuree 1. EASI: median percentage change from baseline (intent-to-
treatt population). 

T h e e 
u s e e 

off  topical medications always raises the question of absorption through the skin 
andd subsequent systemic exposure. A pharmacokinetic trial7 in atopic dermatitis 
patientss with moderate to severe lesions treated twice daily with 1% SDZ ASM 
9811 cream for 3 weeks, showed systemic exposure to be consistently low, with 
72%% of measurements being below the limit of quantification. The low systemic 
absorptionn of topical SDZ ASM 981 should minimize the risk of systemic side-
effects.. In this study SDZ ASM 981 was shown to be safe. No drug-related (as 
evaluatedd by the investigators) systemic adverse events were reported. 

Thee higher concentrations of SDZ ASM 981 were similar to the lower 
concentrationss with respect to local tolerability. Burning or feeling of warmth 
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weree the most prominent adverse events. The majority of patients reported these 
eventss to be mild or moderate and transient. Other dermatological adverse 
eventss were also reported, particularly pruritus and worsening atopic dermatitis. 
Thesee were most frequent in the vehicle and 0. 05% SDZ ASM 981 treated 
groups.. It was concluded that many of these were probably due to lack of 
efficacyy of the lower concentrations of SDZ ASM 981 cream. 

Withh regard to local tolerability, it should be noted that when compared with 
steroidss under similar conditions, SDZ ASM 981 is devoid of atrophogenic 
activity.'' ' 

Thee 1.0% SDZ ASM 981 cream exerted the greatest therapeutic effect in 
termss of reduction in EASI. It was also the most effective in terms of a more 
rapidd resolution of pruritus, had the lowest discontinuation rate due to treatment 
failuree or worsening of dermatitis of any SDZ ASM 981 concentration tested, 
andd was more effective in the patients with more severe dermatitis as stratified 
byy the EASI at baseline. This concentration was therefore selected for future studies. 
InIn this study, the efficacy of SDZ ASM 981 in treating dermatitis on the face 
andd neck was not tested, as the BMV control treatment, due to its atrophogenic 
potentiall  and potential to induce facial dermatitis, was not regarded as safe for 
usee on the face. As penetration of topical drugs is usually better on the face than 
onn the trunk or extremities, it is anticipated that the therapeutic effect of SDZ 
ASMM 981 on the face wil l be at least as good as on the trunk and extremities 
treatedd in this study. 

Thee emerging safety and efficacy profile of SDZ ASM 981 1.0% cream 
offerss the opportunity to develop SDZ ASM 981 in the long-term management 
off  atopic dermatitis. Phase III clinical trials are currently being performed to 
evaluatee short-term and long-term safety and efficacy of SDZ ASM 981 1% 
creamm in children (3 months and older) and adults with atopic dermatitis. 
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SUMMAR Y Y 

Context.Context. SDZ ASM 981 is a selective inhibitor of inflammatory cytokine 
releasee developed specifically for the treatment of inflammatory skin diseases. 
Objective:Objective: The systemic exposure to the drug after topical application. 
Design:Design: Open-label, multiple topical dose, non-controlled pharmacokinetic 
study. . 
Setting:Setting: Referral center, hospitalized and ambulatory care. 
Patients:Patients: Twelve adult patients with atopic dermatitis. Their extent of affected 
skinn area at baseline ranged from 15% to 59% of the body surface area. 
Intervention:Intervention: Treatment of all lesions with 1% SDZ ASM 981 cream twice 
dailyy for 3 weeks. On days 1, 2, 3, 4, 6, 10, and 17 of treatment, and 1 day and 1 
weekk after the last application, blood samples were collected. 
MainMain outcome measure: To determine the SDZ ASM 981 blood 
concentrationss by a radioimmuno-assay. 
Results:Results: Of the 444 blood concentrations measured, 78% were below the assay 
limi tt of quantitation (LoQ; 0.5 ng/ml). The individual maximum blood 
concentrationss ranged from <LoQ to 1.4 ng/ml except for one contaminated 
samplee (4.6 ng/ml). The area under the concentration-time curve over a 12-h 
applicationn interval ranged from 0 to 11.4 h-ng/ml. There was no accumulation 
off  SDZ ASM 981 beyond day 2 of treatment. The clinical tolerability was good, 
bothh locally and generally. 
Conclusion:Conclusion: Three weeks treatment with 1% SDZ ASM 981 cream resulted in 
consistentlyy low blood concentrations of SDZ ASM 981 with no accumulation 
overr time. SDZ ASM 981 cream appears suitable for the long-term management 
off  atopic dermatitis, with no limitation of extent of skin area to be treated and 
noo limitation of treatment duration. 
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INTRODUCTIO N N 

Theree is no entirely satisfactory treatment available for atopic dermatitis. 
Thee use of systemic therapies is limited by their side effects. Topical 
medicationss used for this chronic inflammatory skin disease are coal tar 
preparations,, corticosteroids, antiseptics, antibiotics, and antihistamins1. In view 
off  the emphasis on the immunopathogenesis of atopic dermatitis2 new 
inflammatoryy cytokine inhibitors have been under investigation. Topical 
applicationn of cyclosporin was not effective3, in contrast to topical application 
off  tacrolimus, which proved to be effective in atopic dermatitis4;5. 

SDZZ ASM 981 is a selective inhibitor of inflammatory cytokines developed 
specificallyy for the treatment of inflammatory skin disease6;7;15. In preclinical 
studies,, SDZ ASM 981 exhibited high anti-inflammatory activity in mouse and 
pigg models of allergic contact dermatitis after topical application6. The clinical 
efficacyy and tolerability of twice daily application of 1% SDZ ASM 981 cream 
hass been demonstrated in a randomized, double-blind, placebo-controlled, left-
rightt comparison, proof of concept study in atopic dermatitis patients8. 

Thee systemic exposure and the local and systemic safety of repeated topical 
applicationn of 1% SDZ ASM 981 in man were investigated in an open, non-
controlledd study in twelve adult patients with moderate to severe atopic 
dermatitis.. Multiple blood levels of SDZ ASM 981 were measured throughout 
thee study. 

PATIENT SS AND METHOD S 

Patientt  population 
Adultt patients were recruited from the Department of Dermatology of the 

Academicc Medical Center, University of Amsterdam, Amsterdam, The 
Netherlands.. Al l patients had atopic dermatitis according to the Hanifin and 
Rajkaa criteria9, with at least 10% of their total body surface affected. Oral, or 
inhaledd corticosteroids, cyclosporine A or other immunosuppressive agents, 
phototherapy,, and herbal medicines had to be stopped one month before 
enteringg the study. 

Patientss had to be in a good general condition, as reflected by physical 
examination,, hematology, biochemistry, urinalysis, and electrocardiogram. 
Femalee patients who were pregnant or breast feeding were excluded. 

Al ll  patients were informed of the study procedures and gave written 
informedd consent. The study protocol was approved by the local ethics 
committee. . 
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Treatmentt  regimen 
Thee patients were treated with 1% SDZ ASM 981 cream twice daily for 21 
days.. Al l affected skin areas were treated, including the face and neck. The 
patientss were hospitalized for the first week of treatment and pursued the last 
twoo weeks as outpatients. They visited the hospital on day 10, 17, 22, and 29 for 
performingg the study evaluations. 

Inn the first week, the hospital staff applied the study medication twice daily. 
Fromm the evening of day 6 till the last treatment day, the patients applied the 
creamm twice daily at home, except at the visits of day 10 and day 17 when they 
appliedd the medication in the clinic after blood sampling. The patients recorded 
thee times of application on a diary card. The amount of cream applied was 
determinedd by weighing the tubes of cream before and after each application 
duringg hospitalization, and at each visit during outpatient treatment. 

Pharmacokineticc protocol and analytical method 
BloodBlood sampling. Venous blood samples were collected on days 1, 2, 3, and 4 
overr a dosing interval, i.e., just before the morning application of the SDZ ASM 
9811 cream, and 2, 4, 6, 8, and 12 hours thereafter. On day 6, blood was sampled 
beforee and 2, 4, 6, and 8 hours after the morning application. On days 10 and 
17,, blood samples were taken before and 2, 4, and 6 hours after the application 
att the clinic. Finally, one sample was taken one day and one week after the last 
applicationn of the study cream. For each blood sample, 2 ml whole blood was 
collectedd into a polystyrene EDTA coated tube. The samples were kept frozen 
att - 20 °C pending analysis. Blood samples were drawn from a catheter put in 
placee before application or on a non treated skin area. 

AnalyticalAnalytical methods. SDZ ASM 981 blood concentrations were determined 
byy a specific radioimmunoassay method. Sample processing. Briefly, saturated 
sodiumm chloride solution (80 \i 1) was added to each blood sample (200 [i\)  anc 
afterr mixing, 2-propanol (2 ml) was added. After mixing, the tubes were 
centrifugedd and the supernatant fraction was decanted and evaporated to 
drynesss at 50°C. Each extract was then reconstituted in an appropriate volume 
off  assay buffer, containing the polyclonal sheep anti-ascomycin antibody and 
radiolabelledd tracer (tritium label). Following incubation at 4°C, charcoal 
suspensionn (0.5 mL) was dispensed into each test tube and after centrifugation, 
thee supernatant fraction was decanted into scintillation vials to which 
scintillationn fluid was added (2.5 ml, Optiphase Hisafe-3 from Wallac, Finland 
cat.. no.: CE-9205-21/ 1200-437). All samples were counted for 10 min. in a 
betaa counter, using an appropriate quenching-curve. Data processing. Data 
weree processed with MULTICAL C (Wallac, Finland), using a 4PL interpolation 
withh Log-B/Bo. The study sample concentrations and QC samples were 
determinedd from the calibration curve. Intrastudy assay performance was 
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assessedd on the basis of a 9-point calibration curve (0.0, 0.39, 0.78, 1.56, 3.13, 
6.25,, 12.5, 25.0 and 50 ng/ml SDZ ASM 981) and 4 levels of quality control 
concentrationss (0.5, 3.0, 15 and 45 ng/ml). Interassay precision ranged from 
11.2%% to 15.7% and the accuracy from -5.9% to 5.4%. The limit of quantitation 
wass 0.5 ng/ml. 

Pharmacokineticc parameters. 
Thee maximum blood concentration (Cmax) and the trough blood concentration 12 
hh after application (C^) were derived from the individual blood concentration-
timee profiles. When a profile included at least 3 quantifiable concentrations, the 
areaa under the blood concentration-time curve over a dosing interval (AUC0.12h) 
wass calculated by linear trapezoidal summation from 0 to 12 h. For profiles 
wheree no 12-h sample was taken, the concentration at 12 h was assumed to be 
equall  to that measured before application from the same profile. Values below 
thee limit of quantitation were treated as zero. 

Efficacy y 
Thee SCORAD10 was used for the clinical evaluation of the total body. This 
scoringg system is developed by the European Task Force on Atopic Dermatitis, 
too evaluate treatments in atopic dermatitis. It consists of three constituent parts: 
thee extent, the intensity, and the subjective symptoms. The extent is scored 
usingg the 'rule of 9' to determine the percentage of the affected body surface 
area.. For the intensity an average lesion is evaluated for erythema, 
edema/papulation,, oozing/crust, excoriation, and lichenification. The dryness is 
evaluatedd at an uninvolved area. These 6 intensity items are all scored on a 4-
pointt scale (0=absent, l=mild, 2=moderate, 3=severe), the sum of these is the 
valuee for the intensity (range 0-18). For the subjective symptoms the pruritus 
andd the sleep loss were scored at a visual analog scale (range 0-10). The sum of 
thesee two items is the value for the subjective symptoms (range 0-20). The 
SCORADD is calculated with the formula A/5+7B/2+C (A=extent, B=intensity, 
C=subjectivee symptoms). The minimal SCORAD value is 0, the maximum 
valuee is 103. 

Inn addition to the total body evaluating system, the Hanifin score11 was used 
forr the clinical evaluation of a severely involved target area. This scoring 
systemm exists of 6 constituent items: erythema, oozing/crust, papulation, 
lichenification,, excoriation, and pruritus, all scored on a 4-point scale 
(0=absent,, l=mild, 2=moderate, 3=severe). The sum of these 6 items is the 
valuee for the Hanifin score (range 0-18). The extent of the area and subjective 
symptomss are not considered in the Hanifin score. 
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Forr consistency, nearly all clinical assesments (>95%) were performed by 
thee same investigator. The subjective symptoms of the SCORAD were scored 
onn a visual analog scale by the patients themselves. 

Tolerabilit y y 
Adversee events were recorded throughout the study. Physical examination, vital 
signs,, electrocardiogram, blood chemistry, hematology, and urinalysis were 
routinelyy checked. 

RESULTS S 

Twelvee adults with moderate to severe atopic dermatitis entered and completed 
thee study according to the protocol. These 8 male and 4 female patients were all 
Caucasians.. The mean age was 34.5 years (range 19-45 years). The area 
affectedd with atopic dermatitis lesions at baseline ranged from 15 to 59% of the 
totall  body surface area. The clinical scores for atopic dermatitis at baseline were 
46.11 (range 21-63) for the SCORAD index and 9.4 (range 3-14) for the Hanifin 
score. . 

Thee initial dosings were performed by instructed research nurses. Tubes with 
500 gram cream were used. The tubes were weighted before and after the 
application.. The initial mean amount of cream applied on day 1 (morning, 
evening)) was 3.9 g for the patient with 15% of the body surface area involved 
andd 16.4 g for the patient with 59% of the body surface area involved. In the 
wholee 3-week treatment period, the amount of cream used ranged between 0.5 
too 34 g per application. 

Pharmacokinetics s 
AA total of 445 blood samples for determination of SDZ ASM 981 were 
collectedd from the 12 patients. Because one sample contained an insufficient 
amountt of blood, 444 samples were analyzed. Of these, 78% had concentrations 
beloww the limit of quantitation (LoQ: 0.5 ng/ml). Figure 1 is a synoptic view of 
alll  quantifiable concentrations (100 values) in the 12 patients. Figure 2 shows 
thee concentration time profile for the patient who had the largest area treated 
(59%% of his body surface area at baseline) and the highest systemic exposure 
overr the study period. Over all patients, the quantifiable concentrations ranged 
fromm 0.5 to 1.4 ng/ml except for one outlying value at 4.6 ng/ml (Figure 1). This 
isolatedd value was measured on day 3, 2h after application from a blood sample 
documentedd to have been taken on a skin area treated with 1% SDZ ASM 981 
cream.. It was considered to result from a contamination of the blood 
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FigureFigure 1 Synoptic plot of the quantifiable blood concentrations of SDZ ASM 
981981 measured in 12 patients during three weeks of twice daily treatment with 
1%1% SDZ ASM 981 cream (The high blood level value at 4.6 ng/ml is a 
documenteddocumented contamination). (LoQ = Limit of Quantitation = 0.5 ng/ml). 
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FigureFigure 2 The concentration time profile of patient 2 who had the largest area 
treatedtreated (lesions on 59% of his body surface area at the start of the treatment), 
andand the highest systemic exposure to SDZ ASM 981 over the study period (LoQ 
==  Limit of Quantitation = 0.5 ng/ml, values below the LoQ set to zero) 
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samplee and excluded from parameter calculation. The quantifiable 
concentrationss displayed no proper peak over a dosing interval nor over the 
entiree treatment period, as illustrated in Figures 1 and 2. Beyond day 2 of 
treatment,, the concentrations did not further increase, indicating no 
accumulationn over longer times of treatment. One day and one week after the 
lastt cream application nearly all concentrations were below the limit of 
quantitation.. The individual C ^ ranged from 0 (not quantifiable) to 1.4 ng/ml. 
Thee individual C ^ ranged from 0 to 0.8 ng/ml. The individual AUC0.l2h ranged 
fromm 0 to 11.4 ng h/ml. Since most values were 0, i.e. <LoQ, no statistics were 
calculatedd on Cmax, C ^, and AUC0.12h. 

Theree was no significant relationship between the extent of lesional body 
surfacee area at baseline (day 1 of treatment) and the individual maximum AUC0. 
12hh over the treatment period (Figure 3, p=0.08). 

300 40 50 

BSAA day 1 (%) 

60 0 70 0 

FigureFigure 3 
MaximumMaximum A UC„_ l2h versus the involved body surface area (BSA) at day 1 
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Efficacy y 
Thee mean (  2 SEM) percent change from baseline for the Hanifin score and the 
SCORADD index over the whole study period is shown in Figures 4 and 5, 
respectively.. Table 1 provides the mean and standard deviation for the Hanifin 
score,, the SCORAD index, and its three components (extent and intensity of 
diseasee and subjective symptoms). In general, all scores showed a rapid 
decreasee during the first 6 days of treatment (up to -56.9% for the Hanifin 
score).. Beyond the first week, the scores remained stable with minor 
fluctuations,, except for the extent of disease score which continued to decrease 
untill  day 17. One week after treatment discontinuation (day 29) the 
improvementt was still greater than 50% for the Hanifin score, the SCORAD 
extent,, and the SCORAD pruritus and sleep loss. 

Hanifinn score 

SCORADD index 
SCORADD extent 

SCORADD intensity 

SCORADD pruritus 
andd sleep loss 

Dayy 6 

-56.99 (16.5) 

-46.3(12.6) ) 
-48.2(19.8) ) 

-42.4(17.2) ) 
-45.11 (51.8) 

Dayy 10 

-55.9(21.2) ) 

-45.88 (6.9) 
-58.6(15.2) ) 

-41.3(13.1) ) 
-48.88 (30.8) 

Dayy 17 

-53.00 (30.3) 

-52.6(17.9) ) 

-66.0(8.1) ) 
-47.22 (18.3) 

-56.00 (40.3) 

Dayy 22 

-59.55 (24.4) 

-48.6(15.0) ) 

-60.99 (20.3) 
-42.0(18.2) ) 

-59.4(15.9) ) 

Dayy 29 

-52.33 (27.0) 

-41.2(23.5) ) 

-59.11 (30.1) 
-31.9(17.9) ) 

-56.77 (39.4) 

TableTable 1 Mean percent change (%) from baseline and (standard deviation) for 
thethe Hanifin score, the SCORAD index and its three components, extent (A), 
intensityintensity (B), and subjective symptoms of sleep loss and pruritis (C) at Days 6, 
10,10, 17, 22, and 29 (end of study). 
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FigureFigure 4: 
HanifinHanifin score: percent change from baseline. Plot of mean response, vertical 
barsbars show twice standard error of mean (EOS = End of Study = day 29). 
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FigureFigure 5 
SCORADSCORAD index: percent change from baseline. Plot of mean response, vertical 
barsbars show twice standard error of mean (EOS = End of Study = day 29). 
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Tolerabilit y y 
Al ll  patients enrolled in the study were in general good health. There were no 
clinicallyy relevant changes in physical examination, vital signs, 
electrocardiograms,, hematology, or biochemistry parameters during the course 
off  the study. 

Thee tolerability of the 1% SDZ ASM 981 cream was assessed by the 
investigatorr and the patients as good. No serious adverse event occurred during 
thee study. The most frequent adverse event reported was a mild and transient 
feelingg of warmth/burning at the site of application of the cream, experienced 
byy 6 patients. This event started after the first application in 5 of the 6 patients 
andd did not lead to discontinuation of treatment in any of them. Phlebitis at the 
sitee of insertion of the catheter occurred in 3 patients but did not extend. Mil d 
folliculiti ss was observed in two patients. 

DISCUSSION N 

Thiss study was specifically designed to determine the SDZ ASM 981 blood 
concentrationss during twice daily treatment for three weeks with the 1% cream 
inn twelve adult patients with moderate to severe atopic dermatitis. Intensive 
pharmacokineticc sampling was performed. The SDZ ASM 981 blood 
concentrationss were consistently low in all patients, most values being non 
quantifiable.. For the patients who had quantifiable values, SDZ ASM 981 
concentrationss fluctuated in general between the LoQ and twice the LoQ. They 
displayedd a low plateau with no peak exposure neither over an application 
intervall  nor over the entire treatment period. The single high value of 4.6 ng/ml 
measuredd in a patient on his third day of treatment, 2 hours after the morning 
applicationn of the 1% SDZ ASM 981 cream was considered to result from a 
contaminationn of the blood sample by SDZ ASM 981 cream. Indeed, this 
samplee was documented to have been taken by venipuncture on a skin area 
(elboww fold) treated with the 1% SDZ ASM 981 cream, due to technical 
problemss with the catheter. Subsequent blood samples were collected 4, 6, 8, 
andd 12 hours after cream application, with a new catheter on a non treated site. 
Bloodd levels measured in this patient on day 3 before and 4, 6, 8, and 12 hours 
afterr cream application were 0.7, 0.8, 0.7, 0.6, 0.8 ng/ml, respectively. Al l other 
bloodd samples (N=33) collected during the study in this patients on day 1, 2, 4, 
6,, 10, and 17 resulted in SDZ ASM 981 concentrations from <LoQ to 0.8 
ng/ml. . 

Theree was no evidence for accumulation after repeated applications nor for 
continuedd release of the drug from the skin after treatment discontinuation. SDZ 
ASMM 981 blood levels during longer term treatment wil l be studied in further 
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clinicall  trials. In light of the low concentration range observed, the relationship 
betweenn the extent of lesions and the systemic exposure was difficult to explore. 
However,, even the patients with the largest extent of skin area involved 
displayedd consistently low SDZ ASM 981 blood concentrations. 

Inn all patients, and excluding the value associated with a contaminated 
sample,, the blood concentrations ranged from <LoQ to 1.4 ng/ml. For 
comparison,, in a 13-day subcutaneous (sc) toxicology study in rats, the animals 
showedd neither adverse effects nor signs for systemic immunosuppression at the 
highestt dose tested, that was 9 mg/kg sc. Mean  SD plasma levels measured 24 
hh after the last administration was 193  120 ng/ml12. 

Thee interpretation of tolerability data is limited by the small number of 
patientss and the open non controlled design of the study. The feeling of 
warmth/burningg was the most frequently reported adverse event. It was 
transient,, always rated as mild, and did not lead to treatment discontinuation in 
anyy patient. The phlebitis in three patients was caused by the catheter used for 
bloodd sample collection. Atopic patients are known to have their skin largely 
colonisedd by bacteria and therefore to be prone to this type of complication 
whenn a catheter is left in place for several days. In subsequent patients, the 
catheterss were replaced more often and this side effect was not observed 
anymore. . 

Thee interpretation of efficacy is also limited by the non-controlled study 
design.. In these twelve patients with moderate to severe disease, SDZ ASM 981 
1%% cream appeared to induce a marked reduction of signs and symptoms as 
evaluatedd by the SCORAD and Hanifin scores. The improvement may have 
beenn facilitated during the first week of treatment by the fact that the patients 
weree hospitalized and therefore withdrawn from environmental co-factors. One 
weekk after the end of treatment the improvement of the dermatitis was still 
significant.. This suggests that SDZ ASM 981 does not provoke a rebound effect 
(excessivee worsening) after discontinuation of treatment, as typically seen with 
treatmentss such as oral corticosteroids. 

AA clear relation between SCORAD index and amount of cream used could 
nott be expected. The SCORAD consist on three parts: area, intensity and 
subjectivee signs. The area represents approximately 20% of the SCORAD 
index.. The dose only depends on the area, regardless of the intensity or 
subjectivee symptoms. 

Inn conclusion, three weeks twice daily treatment of atopic dermatitis patients 
withh extensive lesions (up to 59% of body surface area) with the 1 % SDZ ASM 
9811 cream resulted in low SDZ ASM 981 blood concentrations and in no 
accumulationn over time. These results indicate that SDZ ASM 981 cream may 
bee safe for long-term use with no limitation in the extent of skin area treated and 
noo restriction for the treatment of sensitive skin areas such as the face. 
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SUMMAR Y Y 

Objectives.Objectives. Primary objective: To determine blood concentrations of 
pimecrolimuss when applied as the 1% final market formulation (FMF) cream 
twicee daily intermittently for up to 12 months to the lesional skin in patients 
withh moderate to severe atopic dermatitis. Secondary objective: To investigate 
thee long-term safety of the 1 % pimecrolimus cream when applied intermittently 
forr up to 12 months in patients with moderate to severe atopic dermatitis. And 
too investigate the efficacy of the 1% pimecrolimus FMF cream in patients with 
moderatee to severe atopic dermatitis treated intermittently for up to 12 months. 
Design:Design: This open-label, multiple topical dose study consisted of a 13-day (day 
-144 to -2) screening period, a treatment period of up to 12 months and a 
post-treatmentt day (day 1 of month 13 or the day after the last application of 
Pimecrolimus).. The forty (40) male or female adult patients (min 18 years of 
age)) with moderate to severe atopic dermatitis and a total body surface area 
(TBSA)) involvement of >20% attended visits to the clinic at screening, day 1, 
weekk 1, 3 and 6 of treatment, then monthly during the treatment period and at 
studyy completion (post-treatment day). The patients were treated as outpatients 
withh the 1% pimecrolimus cream which had to be applied twice daily on all 
theirr dermatitis lesions, including those on the face, for up to 12 months. 
CriteriaCriteria for evaluation: Safety: Physical examination, vital signs, and 
laboratoryy evaluations. Efficacy: Overall evaluation score of dermatitis and the 
Eczemaa Area and Severity Index (EASI) were to be performed at the week 1, 3 
andd 6 visit, at each monthly visit, and at study completion. Pharmacokinetics. 
Bloodd samples for determination of pimecrolimus concentrations were to be 
collectedd at screening (blank sample), and at each site visit (before, 2 and 4 
hourss after the morning application). If the patient was not under treatment at 
thee time of the visit, only one sample was to be collected at any time during this 
visit,, pimecrolimus concentrations were determined in whole blood using a 
Radioo Immuno Assay (RIA) with a limit of quantitation (LoQ) of 0.5 ng/ml. 
Results:Results: Forty (40) patients, 21 males and 19 females, aged from 19 to 59 years, 
withh moderate to severe atopic dermatitis entered the study. Twenty (20) of 
themm completed 6 months and 13 completed 1 year in the study. The individual 
bloodd concentrations of pimecrolimus measured between day 1 and month 12 of 
treatmentt in the 40 patients enrolled in the study were consistently low. Of the 
9188 concentrations determined (excluding the blank samples taken at 
screening),, 98% (900 concentrations) were below the limit of quantitation of 0.5 
ng/ml.. The maximum concentration observed throughout the entire study was 
0.88 ng/ml. Efficacy. According to the investigator's overall evaluation of 
dermatitis,, 60% of patients had their eczema cleared by at least 50% at their 
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end-of-studyy evaluation compared to baseline, 35% had their eczema cleared by 
lesss than 50%, and one patient had worsened during the study. 
Conclusions:Conclusions: In patients with extensive atopic dermatitis lesions (up to 61.5% 
off  body surface area affected at baseline) treated twice daily with 1% 
pimecrolimuss cream for up to 12 months, blood concentrations of pimecrolimus 
weree consistently low. There was no systemic accumulation over the treatment 
periodd of up to 12 months. There was no evidence for increases in blood 
concentrationss in patients with larger areas of body surface under treatment, 
pimecrolimuss FMF 1% cream applied twice daily for up to 12 months showed a 
goodd local and systemic tolerability. The efficacy data in this study were 
comparablee to the current experience with the 1% pimecrolimus cream in the 
indicationn atopic dermatitis. 

INTRODUCTIO N N 

Pimecrolimuss (SDZ ASM 981, Elidel®) is a novel ascomycin derivative being 
developedd for the topical treatment of atopic dermatitis. The clinical efficacy of 
pimecrolimuss has been confirmed in adults by proof-of-concept studies in 
atopicc dermatitis for a 1% cream(l). The present study, conducted in parallel to 
aa long-term safety and efficacy study, was designed to determine blood 
concentrationss of pimecrolimus, and to evaluate the safety of the 1% cream in 
patientss with moderate to severe atopic dermatitis during long-term (up to 12 
months)) management of their disease. Efficacy of the 1% cream was explored 
ass a secondary objective. 

Thee 1% pimecrolimus cream had already been demonstrated to be effective 
inn adult atopic dermatitis(2). After 3-week treatment of extensive lesions in 
moderatee to severe atopic patients(3), the pimecrolimus blood concentrations 
remainedd low, with no accumulation, and well below levels at which systemic 
effects,, in particular signs of immunosuppression, were observed in the 
toxicologyy studies. The main objective of the present study was to provide 
informationn on the potential systemic accumulation of pimecrolimus after 
long-termm treatment with the 1% cream. 

Studyy objectives 
PrimaryPrimary objectives To determine blood concentrations of pimecrolimus when 
appliedd as the 1% cream twice daily intermittently for up to 12 months to the 
lesionall  skin in patients with moderate to severe atopic dermatitis. Secondary 
objectivesobjectives To investigate the long-term safety of the 1% pimecrolimus cream 
whenn applied intermittently for up to 12 months in patients with moderate to 
severee atopic dermatitis and to investigate the efficacy of the 1% pimecrolimus 
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creamm in patients with moderate to severe atopic dermatitis treated 
intermittentlyy for up to 12 months 

Overalll  study design 
Thiss open-label, multiple topical dose study consisted of a 13-day (day -14 to 
-2)) screening period, a treatment period of up to 12 months and a post-treatment 
dayy (day 1 of month 13 or the day after the last application of pimecrolimus 
cream).. The patients attended the clinic at screening, day 1, week 1, 3 and 6 of 
treatment,, then monthly during the treatment period and at study completion 
(post-treatmentt day). Each visit was allowed to be attended within a window of 

 3 days around the scheduled visit. 
Thee patients, who had given their written informed consent before entering 

thee study, were treated as outpatients with the 1% pimecrolimus cream which 
hadd to be applied twice daily on all their dermatitis lesions, including those on 
thee face, for up to 12 months. During the study, when patients observed 
completee clearance of their inflammation and did not experience any pruritus, 
theyy were asked to stop pimecrolimus treatment and to restart as soon as their 
dermatitiss recurred. Patients were allowed to stop therapy on the cured lesions 
whilee continuing to apply study medication on the more severe or persistent 
inflammatoryy lesions. The patients were encouraged to use emollients liberally 
onn all affected (one hour after pimecrolimus application) and non-affected skin 
areas,, and in skin disease free intervals on the entire skin (i.e. when 
inflammationn and pruritus completely ceased and no study medication was 
applied). . 

Thee first application on day 1 was performed in the clinic under the 
supervisionn of the investigator or authorized staff. If subsequent visits took 
placee during a treatment period, the patients were instructed to attend the clinic 
inn the morning before pimecrolimus application. The study medication was to 
bee applied at the clinic since pharmacokinetic blood samples were to be taken. 
Thee tube(s) of cream used were weighed before and after these applications in 
thee clinic. At each visit, all tubes dispensed were to be returned to the clinic and 
weighed.. Applications at home, adverse events and concomitant medications 
(includingg emollients) were to be recorded on patient diary cards. 
Bloodd samples were collected at the site visits to determine pimecrolimus blood 
concentrationss and to perform safety laboratory tests, pimecrolimus blood 
concentrationss were monitored during the study. 
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Studyy population 
Originally,, 20 male or female adult patients, aged 18 and above, with moderate 
too severe atopic dermatitis were planned to be included to get safety and blood 
concentrationn data of at least 15 patients treated for at least 6 months with 
pimecrolimus.. Due to the high discontinuation rate during the first months of 
studyy treatment, the number of patients was increased to 40 patients. The 
patientss had to have a total body surface area (TBSA) involvement of >20% as 
determinedd by the rule of nine, and had to fulfil l the diagnostic criteria of 
Hanifinn and Rajka for atopic dermatitis(4). Female patients had to be 
post-menopausal,, surgically sterilized or under reliable contraception for at least 
33 months before inclusion into the study. Patients who met the above criteria 
andd were already enrolled in the 3-week pharmacokinetic study(3) or had 
completedd a 3-week dose finding(2) study were considered as eligible. Before 
enteringg study, all patients had to give their written informed consent. 

Patientss excluded were those with any concurrent disease or treatments that 
couldd interfere with the study evaluations: 

 treated with photo therapy or systemic therapy (steroids, cyclosporin A, 
herball  medicines, etc) for their atopic dermatitis within 1 month prior to the 
firstt study drug application 

 treated with topical therapy (tar, topical corticosteroids, etc) not stopped 24 
hourss prior to first study drug application 

 treated with radiation therapy, systemic therapy with cytostatics or 
immunosuppressivee drugs other than those mentioned above within 24 
weekss prior to first application of trial medication 

 treated with investigational drugs, with the exception of previous treatment 
withh pimecrolimus (which was allowed), within 8 weeks prior to first 
applicationn of study medication 

 diagnosed with: serious adverse reactions or hypersensitivity to macrolides 
orr any ingredients of the study medication; 

 with acute or chronic bacterial, viral or fungal diseases (patients with active 
herpess labialis and/or genitalis were to be excluded; patients with verrucae 
vulgaris,, tinea pedis and/or onchomycosis could be included if the treated 
areass were not affected); 

 with a history or clinical evidence of cardiovascular, respiratory, renal, 
hepatic,, gastrointestinal, hematologic, neurologic disease, unstable metabolic 
orr endocrine disorders, 

 disease other than atopic dermatitis; 
 with a history or presence of malignancy including skin cancer, or 

lymphoproliferativee disorders; 
 with a history of serious mental disorders. 

93 3 



ChapterChapter 6 

Treatments s 
InvestigationalInvestigational drug: 50 g tubes of 1% pimecrolimus cream, final market form 
(FMF).. The patients were instructed to use the tubes sequentially (i.e. to finish 
tubee 1 before starting tube 2). At each site visit, the patients had to bring back 
alll  medication tubes. At the end of the study, all used, partially used and unused 
tubess were to be collected by the investigator. 

ConcomitantConcomitant therapy No systemic or topical treatment for atopic dermatitis, 
exceptt the use of emollients and/or antihistamines (if considered necessary by 
thee investigator), was allowed during the study. Patients were encouraged to use 
emollientss on affected (one hour after application of active treatment), 
non-affectedd skin areas and in disease free intervals on the entire skin (i.e. when 
inflammationn and pruritus had completely ceased). If systemic/topical therapy 
forr atopic dermatitis (with the exception of antihistamines) was given [more 
thann 2 administrations of oral corticosteroids or more than 2 weeks with topical 
steroidss (excluding medications under study)], this was treated as a major 
protocoll  violation. Oral antibiotics could be used to treat bacterial infections of 
thee skin (if considered necessary by the investigator), while topical antibiotics 
weree to be avoided. Topical antifungals could be used if antifungal treatment 
wass indicated. 

TreatmentTreatment compliance Patients were interviewed at the scheduled visits 
duringg the treatment phase with regard to compliance. They had to present the 
completedd diary cards to the investigator at each visit to demonstrate that study 
medicationn was applied according to the protocol. Diary cards (carbon pages) 
weree to be posted by the patient to the study center every 2 weeks. This was to 
encouragee the patients to fill  in the diary cards regularly. 

Studyy conditions and restrictions 
Thee following measures were taken to minimize the risk of contamination of the 
pharmacokineticc blood samples by the pimecrolimus cream: 

 After each study drug application, hands were to be washed. 
 The person performing the blood withdrawal procedure was not allowed to 

bee involved in pimecrolimus cream application and to manipulate the opened 
pimecrolimuss tubes. 

 At the site visits occurring during a treatment period, a cannula for blood 
samplingg was applied before cream application. 

 The skin site where blood samples were drawn had not to come into contact 
withh the study medication; e.g. a site for blood sampling was selected 
beforehandd and protected by a plaster. 

 Care was also to be taken not to contaminate any blood sampling material 
withh the cream. Sampling was performed in a room where no application had 
beenn performed and no cream had been disposed or stored. 
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Safetyy assessments 
Safetyy assessments consisted of monitoring and recording all adverse events 
(includingg but not limited to local tolerability of study medication and bacterial, 
virall  or fungal infections) and serious adverse events, the regular monitoring of 
hematology,, biochemistry and urine values, regular measurement of vital signs 
andd the performance of physical examination. 

Pharmacokineticc assessments 
Att each sampling time 2 ml (4 ml at screening, only) venous blood was taken at 
aa site where no pimecrolimus cream was applied. The blood was drawn into 
EDTAA coated polypropylene tubes at the following time points: 

 at screening: one blank sample 
 at 0, 2 and 4 hours after pimecrolimus cream application if the patient was 

underr treatment at the time of the visit or one blood sample at any time 
duringg the out-patient visit in that month if the patient was not under 
treatmentt at the time of the visit 
Al ll  samples were kept frozen at <-20°C pending analysis, pimecrolimus 

bloodd concentrations were determined using a Radio Immuno Assay (LoQ = 0.5 
ng/ml). . 

Efficacyy assessments 
OverallOverall evaluation score An overall evaluation of the atopic dermatitis was to 
bee performed by the investigator and patient: see table 3. 

EczemaEczema area severity index (EASI) The EASI(5) assigned proportionate 
bodyy surface areas to the head and neck [10%], trunk [30%], upper extremities 
[20%]]  and lower extremities [40%]. This was roughly consistent with the rule 
off  nine. The area of involvement of each of the four body regions was 
representedd by a numeric coded value [0 - 6] as shown in Table 4. 
Thee head, trunk, upper limbs and lower limbs were assessed separately for 
erythemaa (E), infiltration/papulation (I), excoriation (EX) and lichenification 
(L).. The average degree of severity of each symptom in each of the four body 
partss was assigned a score of 0-3 indicating none (0), mild (1), moderate (2) and 
severee (3) expression of the clinical sign. The area affected by inflammation 
(nott including dry skin) on each body part was estimated as a percentage of the 
totall  area of that particular body part and a score from 0-6 was then assigned. 
Thee EASI was then calculated by a formula. 
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0 0 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

100%% (completely) clear of signs and symptoms of dermatitis 

90%-99%% (almost) clear 
withh few signs and symptoms of dermatitis remaining at treated areas 

75%-89%% (markedly) clear 
withh some signs and symptoms of dermatitis remaining at treated areas 

50%-74%% (moderately) clear 
withh notable signs and symptoms of dermatitis remaining at treated areas 

25%-49%% (minimally) clear 
withh signs and symptoms of dermatitis remaining at treated areas 

0%-24%% (unclear) 
withh very marked signs and symptoms of dermatitis remaining at treated areas 

Extremee involvement with gross signs and symptoms of dermatitis 

TableTable 3: Overall evaluation score 

Areaa Involvement 

0 0 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

bodyy surface area 

noo eruption 

<< 10% 

10%-29% % 

30%% - 49% 

50%% - 69% 

70%% - 89% 

90%% - 100% 

TableTable 4: EASI: area of involvement 
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Prurituss was assessed separately using a score ranging from 0-3, representing 
nonee (0), mild (1), moderate (2) and severe (3) pruritus. Pruritus was assessed 
byy the intensity of itch during the previous 24 hours. 

Statisticall  methods 
SampleSample size determination: Appropriate sample size and power could not be 
determinedd due to the preliminary nature of the study. The sample size has, 
therefore,, been chosen based on practical considerations. Safety and tolerability 
evaluationsevaluations Al l patients who received at least one treatment were included in 
thee safety and tolerability evaluation. Pharmacokinetic evaluations Al l patients 
whoo received at least one treatment were included in the pharmacokinetic data 
analysis.. Biofluid concentrations were expressed in mass per volume units. Al l 
concentrationss below the limit of quantitation or missing data were labeled as 
suchh in the concentration data listings. Concentrations below the limit of 
quantitationn were treated as zero. Pharmacokinetic variables As the vast 
majorityy of blood samples collected contained concentrations of pimecrolimus 
beloww the limit if quantitation, determination of standard pharmacokinetic 
parameterss was not possible. Individual blood concentrations of pimecrolimus 
weree tabulated and plotted versus time and body surface area affected to explore 
anyy relationships between exposure and these parameters. Efficacy variables 
Thee efficacy variables were evaluated for the following two populations: Intent 
too treat (ITT) population with the last observation carried forward (LOCF) and 
Patientss under treatment (PUT) with observed cases, excluding the 3 protocol 
violators.. Overall evaluation of dermatitis An overall evaluation of the patient's 
dermatitis,, on a 7-point ordinal scale, was performed by the investigator and the 
patient.. Individual scores of the overall evaluation of dermatitis were listed by 
patientt and visit. For both populations (ITT and PUT), the frequency of the 
overalll  evaluations scores was shown for week 1, month 6 and month 12. 
Eczemaa Area Severity Index (EASI) Individual data of the EASI were listed by 
patientt and visit. For both populations (ITT and PUT), descriptive statistics of 
thee EASI were presented for month day 1 (baseline), month 6 and month 12. In 
addition,, the percentage change from baseline was displayed for month 6 and 
monthh 12. 
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RESULTS S 

Subjectt  disposition 
Fortyy (40) patients (21 males, 19 females) with moderate to severe atopic 
dermatitiss entered the study, 37 were Caucasian and 3 were Oriental. Individual 
demographicc data and descriptive statistics are shown in the table 1. 

Thesee patients presented atopic lesions on 13.5% to 61.5% of their body 
surfacee area at baseline (day 1) as calculated from the EASI. Twenty (20) of 
themm completed 6 months and 13 completed 1 year in the study. Of the 27 
patientss who did not complete the study, 22 patients discontinued due to an 
unsatisfactoryy therapeutic effect, 2 patients due to adverse events and 3 patients 
weree lost to follow-up. At screening, the patients presented moderate to severe 
atopicc dermatitis with an extent of disease (as determined by the rule of nine) 
rangingg from 20 to 61.5% of their total body surface area. A total of 5 patients 
participatedd in a previous 3-week pharmacokinetic study and 14 patients 
participatedd in the 3-week dose-finding study. 

Agee [years] 

Heightt [cm] 

Weightt [kg] 

mean n 

33.9 9 

176.9 9 

75.0 0 

(minimumm - maximum) 

(19-59) ) 

(159-203) ) 

(56-- 150) 

TableTable 1: Demographic characteristics at screening [n=40] 

Medicationss at screening and baseline 
AA total of 31 patients used topical corticosteroids before the first application of 
pimecrolimus;; One patient took an oral corticosteroid until one month before 
thee first application of the study medication. Eight (8) patients used inhaled 
corticosteroidss for the treatment of asthma or hayfever before the start of the 
study.. Five patients stopped the treatment before the first study drug 
application,, whereas three patients continued throughout the study. Nineteen 
patientss received antihistamines for the treatment of atopic dermatitis or 
hayfeverr already before the study start, and continued during study treatment. 
Thirteenn female patients took oral contraceptives throughout the entire study. 
Twenty-eightt (28) patients applied emollients not containing active ingredients 
throughoutt the entire study. 

98 8 



LongLong term pharmacokinetics ofpimecrolimus 

Dosagee administration and drug dispensing 
Thee individual amount of cream applied during the site visits ranged from 0.1 to 
16.88 g, and the mean value decreased from 5.3 g (  4.0 SD) at the day 1 visit to 
2.33 g (  2.7 SD) at the month 12 visit. The individual amount of cream applied 
perr day at home ranged from 0.1 to 28.1 g, and the mean amount was 9.2 g (
7.11 SD) in the first week of the study (between day 1 and week 1 visit), and 3.5 
gg (  3.0 SD) at the end of the study treatment (between month 11 and month 12 
visit).. Based on the weights of cream recorded during the entire study period, 
thee compliance was judged good. 

Safetyy and tolerabilit y results 
SeriousSerious adverse events One serious adverse event occurred during the study. 
Patientt was hospitalized for 2 weeks due to multiple bone fractures sustained in 
aa traffic accident in month 5 of study treatment. The study medication was 
interruptedd for few days, but otherwise the patient completed the study 
accordingg to the protocol. The investigator did not suspect a relationship 
betweenn this event and the study medication. Adverse events In summary, twice 
dailyy applications of 1% pimecrolimus cream up to 1 year were well tolerated, 
bothh locally and systemically. Thirty-six (36) of the 40 patients, who entered the 
study,, reported a total of 173 adverse events (including the above mentioned 
seriouss adverse event). Of the 36 patients, 21 had a least one mild adverse 
event,, 23 at least one moderate and 19 at least one severe. Twenty-five (25) 
patientss had adverse events suspected to be study drug related, and 26 patients 
hadd adverse events not suspected as related to the study medication. The most 
frequentlyy observed adverse events with a suspected study drug relationship, 
whichh were reported by more than 1 patient, are summarized in the table 2. 

Thee other adverse events which the investigator considered as study drug 
relatedd occurred in single patients only. They consisted of mild herpes simplex, 
severee burning on all skin, severe eye irritation, moderate/severe nervousness, 
moderatee pigmentation disorders, mild impetigo, mild yellow skin, mild 
peripherall  swelling and severe face oedema. Other frequently observed adverse 
eventss were headache, influenza and nasopharyngitis; but, the investigator 
consideredd none of them as study drug related. 

Twoo patients discontinued the study in month 3 of treatment due to adverse 
events;; one patient due to severe pruritus, application site burning, and 
nervousness,, and one patient due to worsening of pigmentation disorders. The 
investigatorr considered these 4 adverse events as drug related. 
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Adversee events 

(preferredd term) 

Application n 
sitee burning 

Application n 
sitee reaction 

Pruritus s 

Dryy skin 

Totall  number 

off  Patients* 

12 2 

6 6 

3 3 

2 2 

Numberr of patients by severity** 

Mil d d 

4 4 

4 4 

0 0 

1 1 

Moderate e 

8 8 

1 1 

2 2 

2 2 

Severe e 

3 3 

1 1 

3 3 

0 0 

**  number of patients with at least once the adverse event, regardless of severity 
***  number of patients with at least once the adverse event of the given severity 

TableTable 2: Number of patients with the most frequently observed adverse events 
(reported(reported by > 1 patient), suspected as drug related, grouped by severity; n=40 

Concomitantt  medications 
Threee patients who received more than 2 administrations of an oral 
corticosteroidss during treatment with study medication are described as protocol 
violators.. In the following paragraphs, those patients are summarized who used 
corticosteroidss during the study, but within the limits allowed by the protocol. 
Onee patient (no. 3) received two oral doses of a corticosteroid for the treatment 
off  worsening of his atopic dermatitis which was not controlled by the study 
medication. . 

Fourteenn (14) patients applied topical corticosteroids over 1 to 10 days 
duringg study treatment due to worsening of atopic dermatitis. Six patients used 
topicall  corticosteroids within 1 to 5 days after the last application of 
pimecrolimuss for the treatment of their atopic dermatitis. Seven patients 
receivedd inhaled corticosteroids during application of study medication for the 
treatmentt of hay fever or asthma, which was allowed by the protocol. 
Twenty-ninee (29) patients received oral antihistamines during the study period 
forr the treatment of atopic dermatitis or hayfever. 

Clinicall  laboratory findings 
Laboratoryy evaluations (biochemistry, hematological, urinalysis) were 
performedd at screening, during treatment (week 3, and month 7) and at study 
completion.. In summary, all subjects showed slight deviations from the normal 
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rangee for at least one biochemistry and/or hematology parameter. However, the 
investigatorr considered none of these abnormalities as clinically relevant or 
drugg related. Twenty-eight (28) patients showed eosinophil counts above the 
upperr limit of normal at different time points during the study with the 
maximumm value of 25.1% (normal range 0-5.3%) Twenty-two (22) patients 
exhibitedd elevated eosinophil counts already at screening. Eosinophil elevations 
weree expected in this atopic population. The investigator considered none of 
thesee deviations as clinically relevant. Twenty-four (24) patients had monocyte 
countss above the upper limit of normal at different time points during the study 
withh the maximum value of 14.4% (normal range 2-9%) occurring in patient 12 
att screening. Twelve (12) patients exhibited elevated monocyte counts already 
att screening, which did not show an increasing trend during the study. The 
investigatorr considered none of these deviations as clinically relevant. 
UrinalysisUrinalysis Twenty-one (21) patients had abnormal values for at least one of the 
urinalysiss parameters at different time points during the study; 11 patients for 
hemoglobin,, 7 for leucocytes, 6 for protein, and 1 for glucose. These findings 
weree considered to be neither drug related nor clinically relevant. Pregnancy 
testtest For all 19 female patients, the urine pregnancy tests were negative. Vital 
signssigns None of the patients showed a clinically relevant change of the body 
weightt during the study compared to screening. Al l patients had a normal body 
temperaturee below 37.5 °C. None of the patients showed any clinically relevant 
abnormalitiess neither for the blood pressure nor the pulse rate. 

Pharmacokineticc results 
Thee individual blood concentrations of pimecrolimus measured between day 1 
andd month 12 of treatment in the 40 patients enrolled in the study. The blood 
concentrationss measured during study treatment were consistently low. Of the 
9188 concentrations determined (excluding the blank samples taken at screening) 
98%% (900 concentrations) were below the limit of quantitation of 0.5 ng/ml 
(Figuree 7.4-1). The maximum concentration observed throughout the entire 
studyy was 0.8 ng/ml. 

Theree was no evidence for systemic accumulation of pimecrolimus during 
multiplee topical administration up to 1 year. Blood concentrations remained low 
evenn in the patients with the largest body surface area treated (up to 61.5% BSA 
affectedd on day 1). 

Efficacyy results 
Thee efficacy of study treatment was evaluated by means of the Eczema Area 
Severityy Index (EASI) and an overall evaluation of dermatitis performed by the 
investigatorr and the patient. As mentioned above, the efficacy variables were 
evaluatedd for the following two populations: Intent to treat (ITT) population 
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withh the last observation carried forward (LOCF) and patients under treatment 
(PUT)) with observed cases, excluding the 3 protocol violators. 

OverallOverall evaluation of dermatitis For patient 24, no data were available for 
thee overall evaluation of dermatitis at the week 1 visit. Thus, this patient could 
nott be included in the ITT and PUT population. 

OverallOverall evaluation by the investigator For the ITT (with LOCF) population, 
accordingg to the investigator's judgement at the last individual visit (reported as 
monthh 12), 60% of patients had their eczema cleared by at least 50% at their 
end-of-studyy evaluation compared to baseline, 35% had their eczema cleared by 
lesss than 50%, and one patient had worsened during the study. For the PUT 
population,, at the week 1 visit 23 of the 35 patients had their eczema cleared by 
att least 50%, at the month 6 visit 12 of the 16 patients, and at the month 12 visit 
99 of the 12 patients 

OverallOverall evaluation by the patient For the ITT (with LOCF) population, 
accordingg to the patient's judgement at the last individual visit (reported as 
monthh 12), 52.5% of patients had their eczema cleared by at least 50% at their 
end-of-studyy evaluation compared to baseline, 42.5% had their eczema cleared 
byy less than 50%, and one patient had worsened during the study. For the PUT 
population,, at the week 1 visit 20 of the 35 patients had their eczema cleared by 
att least 50%, at the month 6 visit 10 of the 16 patients, and at the month 12 visit 
100 of the 12 patients. 

EczemaEczema area severity index (EASI} The range was 13.5% to 57.0% (median 
33.0)) at baseline (day 1), 2.0% to 70.0% (median 9.0) at month 6, and 2.0% to 
25.0%»» (median 8.0) at month 12. 

Att baseline, mean EASI scores were similar for both the ITT (with LOCF) 
andd PUT population. After 6 months treatment, the mean EASI score decreased 
similarlyy for both populations. After 12 months treatment, the mean EASI score 
remainedd stable for the ITT population (with LOCF), whereas it further 
decreasedd for the PUT population, indicating that patients with less 
improvementt discontinued the study. 

Thee mean EASI change from baseline was similar after 6 and 12 months of 
treatmentt for both populations; however, the level of disease improvement was 
consistentlyy better for the PUT population. Thus, it appears that the 
discontinuationss due to an unsatisfactory therapeutic effect occurred mainly 
duringg the first 6 months of study treatment. 

Thee individual EASI values and the mean (except 3 protocol violators) are 
shownn in Figure 3. 
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FigureFigure 1A: 
PimecrolimusPimecrolimus blood concentrations at various times during 12 months 
treatmenttreatment (The numbers refer to the number of values superimposed on each 
symbol) symbol) 
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FigureFigure IB: 
BodyBody surface area affected on day I versus pimecrolimus blood concentrations 

InIn the patients who were not under treatment at the site visits, the blood 
concentrationsconcentrations were all below the assay limit of quantitation. 
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FigureFigure 2: 
MedianMedian and ranges of the affected body surface area determined from the EASI 
evaluationevaluation at each site visit 
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FigureFigure 3: 
EczemaEczema area severity index (EASI) over time with mean value (solid line) and 
individualindividual values (shaded lines); n=37, 3patients were excluded (protocol 
violators) violators) 
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DISCUSSION N 

Pharmacokinetics s 
Pimecrolimuss blood concentrations measured in 40 patients with moderate to 
severee atopic dermatitis treated twice daily with the 1% cream onto their 
lesionall  skin affecting up to 61.5% of their body surface area for up to 1 year 
weree consistently low. The majority of the concentrations (98%) were below the 
assayy LoQ (0.5 ng/ml). The quantifiable blood concentration range (0.5-0.8 
ng/ml)) was similar to or less than the range measured in adults treated under the 
samee dosing regimen for 3 weeks(3). It was considerably lower than the 
maximumm blood levels observed at steady-state after well tolerated oral 
administrationn of 60 mg/day pimecrolimus for 4 weeks in adult psoriatic 
patientss (mean Cmax 54.5 ng/ml) [data on file, Novartis Pharma]. There was no 
evidencee for increase in blood concentrations of pimecrolimus over the 1 year 
treatmentt period thus indicating the absence of systemic accumulation of 
pimecrolimuss during long-term management of atopic dermatitis. Similarly, 
theree was no evidence for increasing blood concentrations in patients with 
largerr body surface area affected and treated (up to 61.5% BSA). This result 
wass consistent with the 3-weeks pharmacokinetic study(3). Given the low blood 
concentrationss measured in these patients, the high proportion of levels below 
thee LoQ, and the impossibility to calculate AUCs, no formal 
pharmacokinetic/pharmacodynamicc (safety-efficacy) analysis was performed in 
thiss study. 

Mostt of the patients took corticosteroids and antihistamines prior to and 
somee of them also during the study. However, no interference of these drugs 
withh the bioanalytical assay of pimecrolimus in blood was evidenced since all 
thee blank blood samples collected at screening, prior to first pimecrolimus 
application,, showed no increased background signal and no non-specific 
bindingg in the assay. 

Safetyy and tolerabilit y 
Twicee daily applications of 1% pimecrolimus cream up to 1 year were well 
tolerated,, both locally and systemically. One serious adverse event occurred in 
onee patient (multiple bone fractures due to a traffic accident) which was not 
consideredd to be related to the study medication. The most frequently observed 
adversee events with a suspected study drug relationship were of mild to severe 
intensityy and consisted of application site burning, application site reactions, 
prurituss and dry skin (listed in descending frequency). Two patients 
discontinuedd the study due to adverse events; one patient due to severe pruritus, 
burningg at the application site, and nervousness, and one patient due to 
worseningg of pigmentation disorders (post-inflammatory hypo-pigmentation). 
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Thee investigator suspected these 4 adverse events to be study drug related. 
Theree were no clinically relevant changes in physical examination, vital signs or 
laboratoryy parameters observed during the study. In general, the good 
tolerabilityy of the 1% pimecrolimus cream in the present study was in line with 
thee good tolerability observed in a previous short-term pharmacokinetic 
study(3). . 

Efficacy y 
Interpretationn of the efficacy data from this pharmacokinetic study was limited 
duee to the open-label, non-controlled study design and because the evaluations 
weree only performed at the visit days. For the overall evaluation of dermatitis, 
thee investigator and patient rated similarly during the study, except that after 1 
weekk treatment the patients rated better compared to the investigator. According 
too the investigator's judgement, 60% of the patients had their eczema cleared by 
att least 50% at their end-of-study evaluation compared to baseline, 35% had 
theirr eczema cleared by less than 50%, and one patient had worsened during the 
study.. These observations were in line with the results of a long term double-
blindd efficacy study [data on file, Novartis Pharma]. The mean EASI scores at 
baselinee were similar for both the ITT (with LOCF) and PUT population. At the 
monthh 6 visit, the mean EASI score was lower compared to baseline and similar 
forr both populations. At the month 12 visit, the mean EASI score remained 
stablee for the ITT population (with LOCF), whereas it further decreased for the 
PUTT population, indicating that patients with less improvement discontinued 
thee study between month 6 and month 12 of study treatment. The mean EASI 
changee from baseline was stable after 6 and 12 months of treatment for both 
populations.. However, the level of disease improvement was consistently better 
forr the PUT population indicating that the discontinuations due to unsatisfactory 
therapeuticc effect occurred mainly during the first 6 months of treatment. These 
resultss are very similar to the results in a long term double-blind efficacy study. 
AA large proportion of the patients (55%) discontinued the treatment due to 
unsatisfactoryy therapeutic effect. These subjects had a greater disease severity 
ass represented by a higher percentage of patients (18%) with an EASI > 25 at 
baselinee compared to the other patients (6%). Most of the patients discontinued 
afterr the first 1 to 3 months. 

Thee restricted use of second-line therapy for flares not well controlled 
byy the study medication contributed to the patient's decision to discontinue 
participationn in the study. 
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CONCLUSION S S 

Inn patients with extensive atopic dermatitis lesions (up to 61.5% of body surface 
areaa affected at baseline) treated twice daily with 1% pimecrolimus cream for 
upp to 12 months, blood concentrations of pimecrolimus were consistently low. 
Theree was no systemic accumulation over the treatment period of up to 12 
months.. There was no evidence for increases in blood concentrations in patients 
withh larger areas of body surface under treatment. Pimecrolimus FMF 1% 
creamm applied twice daily for up to 12 months showed a good local and 
systemicc tolerability. The efficacy data in this study were comparable to the 
currentt experience with the 1% pimecrolimus cream in the indication atopic 
dermatitis. . 
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Topicall  cyclosporin is not effective in most dermatological diseases tested1, 
probablyy because its molecular weight (1202 dalton) is to high to allow 
penetrationn through the corneal layer of the human epidermis. The advantage of 
tacrolimuss and ascomycin derivatives is that their molecular weight is smaller 
(aroundd 800 dalton), so that they might be effective as topical agents. In 
psoriasis,, tacrolimus2 and the ascomycin derivatives ASM 281-2403 and ASM 
98144 have been found to be effective topically, but only under plastic occlusion. 
Wee have previously suggested the concept of the 500 dalton rule, which says 
thatt in normal human skin as well as in most dermatological diseases, the 
corneall  layer does not allow penetration of molecules with a molecular weight 
overr 500 dalton5. Destruction of the corneal layer, for example by disruption 
withh ultrasound (phonopheresis) is one of the few but complicated ways to get 
largee molecules into the skin from outside inwards. Patients with atopic 
dermatitiss seem to form the only exception to the 500 dalton rule. The apparent 
efficacyy of both topical tacrolimus6 and topical pimecrolimus7 (Elidel®, SDZ 
ASMM 981) in clearing lesions of atopic dermatitis indicated that there is 
somethingg intrinsically wrong with the corneal layer in atopic dermatitis. 

Pimecrolimuss is a selective inhibitor of inflammatory cytokine synthesis in T 
cellss and mast cells, which has proven to be safe und highly effective in the 
treatmentt of atopic dermatitis and other inflammatory skin diseases. It was 
selectedd from a large pool of derivatives of the macrolactam ascomycin. 
Togetherr with pimecrolimus, SDZ ASD 732, another ascomycin derivative, 
wass identified featuring not only an innovative chemical structure but also 
interestingg pharmacological activities8. SDZ ASD 732 was found like 
pimecrolimuss and its parent compound to inhibit the inflammatory response to 
allergenss in animal models of allergic contact dermatitis, but had in contrast to 
pimecrolimuss and ascomycin no in vitro effect on T cells and mast cells 
Despitee considerable efforts, the mechanism of its anti-inflammatory could not 
bee identified so far. It was intriguing to explore whether this novel ascomycin 
derivativee would have clinical efficacy in patients with inflammatory skin 
diseases.. Therefore the effect of SDZ ASD 732 2% cream formulation was 
studiedd in a pilot trial in patients with atopic dermatitis. 

AA total of 10 adult patients with atopic dermatitis as defined by the Hanifin 
andd Rajka criteria9 was included in the study, after obtaining permission from 
thee Medical Ethical Committee and informed consent from the patients. Patients 
hadd to have at least 1-2% of their total body surface area involved in test area, 
beingg the arms. Lesional severity was measured using the ADSI (atopic 
dermatitiss severity index). The ADSI is the sum of 5 items (erythema, pruritus, 
exudations,, excoriation and lichenification) each scored on a scale of 0 
(absence)) to 3 (severe). ADSI had to be minimally 6 at inclusion. ASD 732 2% 
creamm or its vehicle control was applied twice daily for three weeks on the test 
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area's.. Patients were allowed to use 1% hydrocortisone acetate cream and/or 
emollients,, but simply not on the test area's. 

Results:: Of the 10 patients participating, 8 could be included in the per 
protocoll  evaluation. The other 2 were not analysed because of protocol 
violationss (poor compliance, prohibited medication). Using matched-paired, 
signedd rank sum testing for the difference between treatments (last observation 
carriedd forward), no statistical difference could be observed. The mean ADSI 
beforee treatment was 7.3 at the placebo side and 7,4 at the site to be actively 
treated.. After 3 weeks of topical therapy, ADSI was 6,9 at the placebo side and 
6,88 at the actively treated ASD 732 exposed side. 

Onee might argue that the lack of effect might be due to the concentration of 
thee active compound chosen, or perhaps due to the composition of the vehicle, 
whichh might not be optimal for skin delivery of the drug. Although this is 
difficul tt to deny, in all probability it seems reasonable to accept the 
interpretationn of our results that there is simply lack of efficacy. This lack of a 
therapeuticc effect suggests that the mechanism of anti-inflammatory activity 
observedd in animal models might not be relevant for the pathomechanism of 
atopicc dermatitis. 
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SUMMAR Y Y 

Objective;Objective; To investigate the safety and efficacy of using 0.1% tacrolimus 
ointmentt for long-term treatment of atopic dermatitis. 
Design:Design: Open-label, noncomparative study with 6 to 12 months of follow-up. 
Settingss Outpatient departments in 30 study centers in 11 European countries. 
Patients:Patients: We enrolled 316 patients aged 18 years and older with moderate to 
severee atopic dermatitis, 200 for 6 months and 116 for 12 months; 77.5% of 
patientss completed the study. 
Intervention:Intervention: Twice-daily application of 0.1% tacrolimus ointment on all 
affectedd skin. Visits were scheduled on day 1; after 1, 2, and 4 weeks of 
treatment;; and monthly thereafter. 
MainMain Outcome Measures: Safety assessments included monitoring of adverse 
events,, clinical laboratory values, and tacrolimus blood concentrations. Efficacy 
endd points included a combined score (modified Eczema Area and Severity 
Index)) and an investigator's global assessment. 
Results:Results: Local irritation, adverse events such as burning sensation (47% of 
patients),, pruritus (24% of patients), and erythema (12% of patients) were 
commonn but tended to occur only when initiating treatment. Laboratory values 
showedd no marked changes over time. Systemic absorption was minimal, with 
thee maximum tacrolimus blood concentration being less than 1 ng/mL in 76% 
off  patients. Al l efficacy end points showed improvement. The mean (SD) 
modifiedd Eczema Area and Severity Index score was 23.7 (12.6) at day 1, 13.5 
(11.3)) at week 1, 6.1 (9.2) at month 6, and 6.1 (8.1) at month 12. Marked or 
excellentt improvement or clearance of disease was reported in 54%, 81%, and 
86%oo of patients at week 1, month 6, and month 12, respectively. 
Conclusion:Conclusion: Up to 1 year of tacrolimus ointment use was safe and effective in 
patientss with atopic dermatitis. 
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INTRODUCTIO N N 

Atopicc dermatitis, an inflammatory skin disease with a chronically relapsing 
course,, is characterized by episodes of intense pruritus, multiple lesions with 
erythema,, excoriation, erosions accompanied by a serous exudate, accentuated 
skinn markings (lichenification), fibrotic papules, severely dry skin, and a 
susceptibilityy to cutaneous infections. Atopic dermatitis often coexists with 
otherr atopic diseases, especially allergic respiratory diseases. There are no 
biochemicall  markers for atopic dermatitis, but patients typically have elevated 
serumm IgE levels, eosinophil counts, and lactate dehydrogenase 
concentrations.. 1-4 Topical corticosteroids are the standard treatment for acute 
lesionss of atopic dermatitis. However, they carry a risk of local side effects such 
ass skin atrophy and striae and systemic side effects. Thus, use of high-potency 
topicall  corticosteroids is indicated only for short periods and for a limited area 
off  treatment. Weak topical corticosteroids are preferred for regions of skin that 
aree particularly thin and more susceptible to skin atrophy, such as the face.2 
Tacrolimuss ointment is the first potential new topical therapy for atopic 
dermatitiss since the introduction of corticosteroids some 40 years ago. 
Tacrolimuss is a novel macrolide molecule discovered for its ability to inhibit 
T-celll  activation. 5 SDZ ASM has a structure and activity similar to tacrolimus 
andd might also be efficacious in atopic dermatitis when applied topically.6 The 
locall  action of tacrolimus on the skin of patients with atopic dermatitis seems to 
involvee T cells, Langerhans cells, mast cells, and basophils.7 Short-term 
studies8-100 in adults and children have shown that tacrolimus ointment is 
effectivee and safe in the treatment of atopic dermatitis. Systemic absorption is 
minimal.. 11 Unlike topical corticosteroids, tacrolimus ointment does not cause 
skinn atrophy; 7 days of application under occlusion in adults did not 
compromisee collagen synthesis or cause skin thinning. 12 Because atopic 
dermatitiss is a chronic disease, there is a need for long-term assessment of 
patientss treated with tacrolimus ointment. This study was undertaken to assess 
thee safety and efficacy of tacrolimus ointment monotherapy for either 6 or 12 
monthss in patients with moderate to severe atopic dermatitis. 

PATIENT SS AND METHOD S 

Studyy design 
Thee primary focus of this long-term, open-label, noncomparative, multicenter 
phasee 3 study was to assess the long-term safety of 0.1% tacrolimus ointment in 
adultss with atopic dermatitis. The study was performed at 30 centers in 11 
Europeann countries; the ethics committee of each center reviewed the protocol 
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andd granted approval of the study before its implementation. Patients were 
assignedd to either 6 or 12 months of study participation at entry. It was planned 
too enroll approximately 300 patients, with the first 120 to be assigned 12 
monthss of participation. The sample size and duration of exposure were based 
onn guidelines from the International Conference on Harmonisation that describe 
thee extent of population exposure required to assess clinical safety with 
long-termm use of a drug. 13 The study consisted of a screening visit within 30 
dayss before the baseline visit; a baseline visit (day 1); visits 1, 2, and 4 weeks 
afterr treatment initiation; and monthly visits thereafter. 

Patientt  selection 
Menn and women aged 18 years and older with a diagnosis of atopic dermatitis 
basedd on the criteria of Hanifin and Rajkal4 were eligible for study 
participation.. Patients were also required to have an atopic dermatitis severity 
gradingg of moderate to severe according to the criteria of Rajka and 
Langelandl55 and disease involvement of 5% to 60% of the total body surface 
area.. The main exclusion criterion was a serious skin disorder other than atopic 
dermatitis.. Al l patients gave informed consent. 

Treatment t 
Att baseline, investigators assessed areas to be treated, dispensed the first 
ointmentt supply box, and explained the dosing procedure to the patient. 
Treatmentt consisted of a thin coat of 0.1% tacrolimus ointment applied twice 
dailyy to areas of actively diseased skin. The treatment area could extend up to 
60%oo of the total body surface area; this was extended to 100%o of the total body 
surfacee area by protocol amendment after all patients had been enrolled. 
Patientss were instructed to continue application for 1 week after cessation of 
itchh and to change the treatment areas or select new areas based on the presence 
off  itch. The treated area was assessed by the investigator at each study visit. 
Prohibitedd therapies were other investigational drugs, UV-A and UV-B light 
treatments,, nonsteroidal immunosuppressive agents, and topical corticosteroids. 
Restrictedd therapies included systemic corticosteroids (2 treatment periods of 2 
weekss each separated by 3 months and no treatment within the 4 weeks 
precedingg the Recall Antigen Test) and nonsteroidal anti-inflammatory drugs (2 
weekss of treatment within any 3-month period). Allowed therapies were bath 
oil,, nonmedicated emollients, inhaled corticosteroids (patients with an 
immediatee history of taking >1 mg/d were excluded), antihistamines, and 
anti-infectivee agents. ASSESSMENTS Adverse events were monitored on an 
ongoingg basis. An adverse event was defined as any undesirable experience that 
occurredd to a patient during the clinical trial regardless of whether it was 
consideredd to be related to use of the study drug. "Causally related" adverse 
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eventss were those assessed by the investigator as having a highly probable, 
probable,, possible, not assessable relation to the study drug or adverse events 
forr which such an assessment was not made. Except as noted, adverse event 
dataa are presented irrespective of the causality assessment. Laboratory 
assessmentss (hematology, clinical chemistry, and renal and hepatic function) 
weree performed at the screening visit; day 1; weeks 1, 2, and 4; and once a 
monthh thereafter. The Recall Antigen Test was used at selected centers (based 
onn experience) to assess delayed-type hypersensitivity reactions as an indirect 
measuree of cellular immune response (Multitest CMI; Institut Mérieux, Lyon, 
France).. At baseline and after 6 and 12 months, skin testing was carried out 
usingg an 8-pronged applicator containing 7 preloaded antigens and 1 vehicle 
control.. Results were given as the sum of the diameters from positive reactions 
(Mérieuxx score) and the mean number of positive reactions. 16 A test reaction of 
att least 2 mm in diameter (the mean of the maximum diameter and the diameter 
orthogonall  to it) was regarded as positive. For determination of tacrolimus 
concentrations,, whole blood samples were collected at day 1, week 1, week 2, 
monthh 1, month 3, and the last visit. The samples were assayed for tacrolimus 
concentrationn using a validated high-performance liquid chromatography 
methodd with repeated mass spectrometry. The limit of quantification was 0.025 
ng/mL;; intra-assay precision was 14.7% of the quantification limit . 17 On day 1 
off  treatment; weeks 1, 2, and 4; and once a month thereafter, investigators rated 
erythema,, edema/induration/papulation, excoriations, and lichenification on a 
scalee from 0 to 3 and estimated the percentage of total body surface area 
affectedd by atopic dermatitis (0%-100%) for 4 body regions (head and neck, 
trunk,, upper limbs, and lower limbs). Patients assessed the intensity of itch 
experiencedd during the previous 24 hours using a 10-cm visual analog scale, 
withh 0 cm indicating "no itch" and 10 cm indicating "worst itch imaginable." 
Thesee assessments were used to calculate the modified Eczema Area and 
Severityy Index (mEASI). The mEASI is a variant of the EASE 18 The mEASI is 
identicall  to the EASI except that in the latter an assessment of itch is not 
included.. Itch was included in the mEASI because it is considered a primary 
symptomm of atopic dermatitis. 14 The EASI and the mEASI have the advantage 
off  including severity scores for individual symptoms of atopic dermatitis 
weightedd according to the extent of affected body surface area. For each body 
regionn (head and neck, upper limbs, trunk, and lower limbs), the following steps 
weree carried out: (1) an affected area score of 0 to 6 was assigned for the 
percentagee of affected body surface area (0%-100%); (2) the individual ratings 
forr erythema, edema/induration/papulation, excoriations, and lichenification 
weree summed (0-3 for each of the 4 symptoms); (3) the sum of the individual 
symptomss (maximum = 12) was multiplied by the affected area score 
(maximumm = 6) for a maximum of 72; (4) the head and neck subtotal was 
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multipliedd by 0.1, the upper limb subtotal by 0.2, the trunk subtotal by 0.3, and 
thee lower limb subtotal by 0.4, and all components were summed (maximum 
EASII  = 72); and (5) the patient's assessment of itch was converted to an ordinal 
scalee of 0 to 3 and then multiplied by the investigator's total affected area score 
(0-6)) for a maximum itch score of 18. The EASI was summed with the itch 
scoree for a maximum mEASI of 90 (the sum of 72 and 18). Investigators also 
assessedd overall clinical improvement using the following terms: cleared, 100%; 
excellent,, 90% to 99%; marked, 75% to 89%; moderate, 50% to 74%; slight] 
30%>> to 49%; no appreciable improvement, 0% to 29%; and worse, less than 
0%. . 

Statisticall  analyses 
Thee e valuable population comprised patients who received at least 1 

applicationn of tacrolimus and had at least 1 assessment after baseline. Data were 
summarizedd by descriptive statistics and frequency counts. The Mérieux score 
includedd only data from patients who had at least 1 positive reaction. A global 
dictionary,, based on COSTART (coding symbols for thesaurus of adverse 
reactionn terms), was used to code investigator terms. Some COSTART terms 
warrantt explanation. The COSTART term "fl u syndrome" was used to code 
investigatorr terms such as "cold," "common cold," "flu," "influenza," and 
"upperr respiratory tract infection." Investigator terms for the COSTART term 
"infection""  included "tonsillitis" and "viral infection," and "allergic reaction" 
wass used to summarize events such as "conjunctivitis" and "rhinitis." "Alcohol 
intolerance""  refers to facial flushing or facial skin irritation after consumption of 
alcoholicc beverages. "Lack of drug effect" was used for investigator terms 
describingg exacerbation or worsening of atopic dermatitis. "Skin burning" was 
usedd to refer to the sensation of skin burning or smarting. Adverse events were 
summarizedd by frequency counts. Cox regression analyses were used to assess 
anyy effect of cumulative ointment use on the time to first occurrence of selected 
adversee events. 
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RESULTS S 

Patients s 
Off  341 patients screened, 316 were eligible for study entry. Two hundred 
patientss were assigned to treatment for 6 months and 116 for 12 months. In 
total,, 245 patients (77.5%) completed the study; 246 patients completed at least 
66 months of therapy and 68 completed at least 12 months of therapy. Patient 
demographicc and baseline characteristics are presented in Table 1. 

Tablee 1 . Patien t Demographi c and Baselin e Disus e Characteristic s and Reason s lor Withdrawa l From the Study 

Planne dd Exposur e 

Agee mean + SO (range), y 
Meo,, No. (%) 
Ethnicc qroup. No. (%) 

White e 
Black k 
Oriental/Asian n 

Overalll duration o1 atopic dermatitis, median (range), y 
Durationn of episode, mo 

Meann * SD 
Mediann (range) 

Severityy of atopic dermatitis, No (%) 
Moderate e 
Severe e 

Totall % affected body surface area, median (range) 
Headd and neck involvement, No. (%) 
Withdrawall from study, No (%} 
Reasonn for withdrawal, No. (%} 

Lackk of efficacy 
Prohibitedd therapy 
Adversee event 
Administrative* * 
Other r 

66 mo (it = 200) 

31,77 1 (18-70) 
933 (46.5) 

1911 (95.5) 
44 (2,0) 
55 (2.5) 

25.00 (2-70) 

799 5 1 
2466 (03-603.1) 

933 (46,5) 
107(53.5) ) 

34.00 (6-60) 
1933 (96.5) 
477 (23,5) 

IDD (S.Oj 
10(5.0) ) 
88 (4.0) 

17(8.5) ) 
2(1.0) ) 

122 mo (n = 116) 

30.00 9 (18-63) 
48(41.4) ) 

112(96.6) ) 
2(1.7) ) 
2(1.7) ) 

211 0 (2-59) 

60.44 7 
13,3(00 3-489,1) 

566 (48.3) 
60(51.7) ) 

36.88 (6-96) 
108(93.1) ) 
244 (20.7) 

33 (7,8) 
3(22 6) 
55 (4 3) 
66 (5,2) 

1(00 9) 

Totall  (N = 316) 

31.11 ) 
1411 (44 6) 

3033 (95.9) 
6(1.9) ) 
77 (2 2) 

23.00 (2-70) 

72,55 9 
19,5(0.3-603.1) ) 

1499 (47 2) 
1677 (52.8) 

35.66 (6-96) 
3011 (953) 
711 (22.5) 

199 (6.0) 
13(4.1) ) 
13(4.1) ) 
233 (7.3) 
33 (0.9) 

** Withdrawal of consent, noncompliance, or lost to loSow-up or pregnancy 

Comparisonn of the mean age of patients (31 years in the total study population) 
withh the mean duration of atopic dermatitis (25 years in the total study 
population)) indicates that most patients experienced onset of the disease during 
childhood.. The long duration of the current episode (with a mean of several 
years)) reflects a patient population with persistent disease. The affected body 
surfacee area was extensive at baseline (a median of approximately one third of 
totall  body surface area), and most patients had active disease on all body 
regions,, including the head and neck. In total, 162 patients (51.3%) had a 
historyy of hay fever, 155 (49.0%) had a history of asthma, and 198 (62.7%) had 
otherr types of allergies; 259 patients (82.0%) had family members with a 
historyy of atopy. SAFETY The most common adverse events were related to 
locall  irritation; these were burning sensation, pruritus, and skin erythema (Table 
2). . 
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Tablee 2. Incidenc e of the Most Commo n 
Applicatio nn Site Advers e Events 

Patients ,, No. (%) 

Applicatio n n 
Sitee and 

Advers ee Event* 

Skinn burning 
Pruritus s 
Skipp erythema 
Folliculitis s 
Herpess simplex 
Skinn infection 
Lackk of drug effect 
Alcoholl intolerance 
Maculopapularr rash 
Pustularr rash 

Applicatio n n 
Sitee Only 

1388 (437) 
60(19.0) ) 
288 (8.9) 
211 (6.6) 
18(5.7) ) 
18(5.7) ) 
144 (4.4) 
12(3.8) ) 
111 (3.5) 
10(3.2) ) 

Nonapp ll  I Gallon 
Site e 

12(3.8) ) 
19(6.0) ) 
10(3.2) ) 
77 (2.2) 
88 (2.5) 

19(6.0) ) 
200 (6.3) 
33 (0.9) 
3(0.9) ) 
3(0.9) ) 

Tolaa If 

148(46.8) ) 
800 (25.3) 
39(12.3) ) 
344 (10.8) 
411 (13,0) 
35(11.1) ) 
300 (9.5) 
19(6.0) ) 
13(4.1) ) 
20(6.3) ) 

"Based"Based on COSTART (coding symbols for thesaurus of adverse reaction 
terms}. terms}. 

tt Overall incidence of events that occurred exclusively at a treated site, at 
aa treated site and a nontreated site, or exclusively at a nontreated site. 

Inn practice, pruritus seemed related to burning; patients reported these events in 
thee context of local discomfort. The incidence and intensity of these adverse 
events,, particularly skin burning, decreased with time. For example, the 
incidencee of skin burning at the application site was 45.3% of patients during 
dayss 1 to 4, 22.8% during days 5 to 8, and 7.9% during days 23 to 30. During 
monthss 10 to 12, only 2.1% of patients experienced this event. The higher 
incidencee of events that occurred exclusively at a treated site compared with the 
incidencee of those that occurred in a patient at both a treated and nontreated site 
(Tablee 2) suggests that skin burning, pruritus, skin erythema, folliculitis, herpes 
simplex,, alcohol intolerance, and maculopapular rash were specific for the area 
off  application. More than 90% of all patients treated the face, and herpes 
simplexx (mostly labial) and alcohol intolerance ("facial flushing") were, by 
nature,, localized on the face; thus, their relation to localized treatment is not 
clear.. Folliculitis, maculopapular rash, and pustular rash are suspected to be 
relatedd to the occlusive properties of the ointment. Because lack of drug effect 
andd skin infection were not localized to the treated area (Table 2), these events 
probablyy represent a generalized flare-up of the disease. The most common 
nonapplicationn site events (irrespective of causality) during the 12-month study 
weree flu syndrome (69/316, 21.8%); allergic reaction (66/316, 20.9%); infection 
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(45/316,, 14.2%); headache (32/316, 10.1%); herpes simplex (20/316, 6.3%); 
andd asthma, pharyngitis, and rhinitis (each 15/316, 4.7%). Flu syndrome was 
reportedd most frequently during the winter months. There was otherwise no 
increasee in the prevalence of any infection over time. In total, 6 patients (1.9%) 
experiencedd eczema herpeticum. There were 5 serious adverse events for which 
aa causal relation with the study drug was unknown or considered possible; all 
weree associated with hospitalization. These constituted 1 patient who 
experiencedd a severe flare-up of atopic dermatitis, 1 who experienced a 
Staphylococcuss superinfection of the skin, 1 with eczema herpeticum (the 
patientt had a long history of relapses), 1 with varicella, and 1 with cellulitis. Al l 
butt cellulitus were present on the application site. Cox regression analyses were 
performedd to assess the effect of cumulative ointment use on the time to first 
occurrencee of skin infection, nonskin infection, adverse events of the digestive 
system,, adverse events of the nervous system, and severe related adverse events 
thatt required medical intervention. No significant increase in the risk of these 
typess of adverse events was found with increased cumulative ointment use. 
Laboratoryy measurements showed mean eosinophil counts and lactate 
dehydrogenasee concentrations greater than the reference range at baseline and 
alll  study visits, as expected for this study population.3, 4 All other mean 
laboratoryy values were within the reference range during the study and showed 
noo marked changes over time. One patient experienced an increase in 
transaminasee levels that resolved before treatment discontinuation. Median 
wholee blood concentrations of tacrolimus were minimal during the study: 0.32 
ng/mLL at 1 week, 0.30 ng/mL at 2 weeks, 0.26 ng/mL at 1 month, 0.18 ng/mL 
att 3 months, 0.14 ng/mL at 6 months, and 0.13 ng/mL at 12 months. 
Throughoutt the study, a maximum concentration of less than 1 ng/mL was 
observedd in 74.7% of patients (236/316), of 1 to less than 2 ng/mL in 16.8% of 
patientss (53/316), and of 2 to less than 5 ng/mL in 5.4% of patients (17/316). 
Onlyy 1 patient had a maximum concentration of 5 ng/mL or greater (5.75 
ng/mL);; all other blood concentrations for this patient were less than 1 ng/mL. 
Al ll  tacrolimus blood concentrations within the limit of quantification (0.025 
ng/mL)) were transient. Results of the Recall Antigen Test showed a patient 
populationn with depressed cell-mediated immunity at baseline, but no notable 
changess were observed with prolonged treatment. Mean Mérieux scores are 
shownn in Figure 1. The mean + SD number of positive antigens was 1.3 + 1.2 at 
11 day, 1.5 + 1.3 at 6 months, and 1.8 + 1.4 at 12 months. The proportion of 
patientss with no positive reactions was also similar over time: 28 patients 
(33.3%)) at 1 day, 16 (26.2%) at 6 months, and 5 (25.0%) at 12 months. 
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FigureFigure 1. Results of the Recall Antigen Test. The Mérieux score is the sum of 
thethe diameters from positive reactions of 2 mm or greater after skin testing with 
anan 8-pronged applicator containing 7 preloaded antigens and 1 vehicle 
control.control. Error bars represent SD. 

Efficacy y 
Thee greatest decrease in symptoms, as measured by the mEASI, was seen 
duringg the first week of treatment (Figure 2). The mEASI continued to decrease 
untill  month 3, and maximal improvement was maintained during the rest of the 
study.. Decreases in affected body surface area showed the same trend over time 
(Figuree 2). The size of the treated area over time was nearly identical to the size 
off  the affected area (data not shown). Ointment use also decreased; median 
dailyy ointment use was 3.9, 2.5, 2.0, and 2.3 g during months 1, 3, 6, and 12, 
respectively.. The investigator's assessment of global improvement (Figure 3) 
showss that a substantial proportion of patients experienced at least marked 
(75%-100%)) improvement by the end of the first week of treatment. As the 
studyy progressed, more patients experienced at least excellent (90%-100%) 
improvement.. In terms of overall improvement, Figure 4 shows photographs of 
thee face and neck of a woman before and after 8 days of treatment with 0.1% 
tacrolimuss ointment. Figure 5 shows clinical improvement of atopic lesions on 
thee legs after 6 months of treatment in a woman who had skin atrophy at 
baseline. . 
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(n=300)) (n=302) (n=293) (n = 278) (n = 236) (n = 66) 

(nn = 316) 
Day1 1 

(nn = 302) 
Weekl l 

(nn = 294) 
Monthh 1 

n=282) ) 
Monthh 3 

(nn = 237) 
MonthB B 

(n=66) ) 
Monthh 12 

Follow-up p 

FigureFigure 2. Mean modified Eczema Area and Severity Index score (A) and mean 
affectedaffected body surface area (B). The modified Eczema Area and Severity Index 
considersconsiders the affected body surface area and the severity of erythema, edema, 
excoriations,excoriations, Iichenification, and itch. Error bars represent SD. 
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Q_ _ 

11 Excellent or Cleared (90%-100% Improvement) 
11 Marked (75%-89% Improvement) 
II Moderate or Slight (30%-74% Improvement) 

(n=3Q2) ) 
Weekl l 

(n=295) ) 
Monthh 1 

nn = 237) 
Monthh 6 

(nn = 66) 
Monthh 12 

Follow-up p 

FigureFigure 3. Investigator's global assessment of clinical improvement. 
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FigureFigure 4. Atopic dermatitis of the face and neck in an 18-year-old woman 
beforebefore treatment (A and B) and after 8 days of treatment with 0.1% tacrolimus 
ointmentointment (C and D). 
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FigureFigure 5. Atopic dermatitis and skin atrophy of the leg flexure regions before 
treatmenttreatment (A) and after 6 months of treatment with 0.1% tacrolimus ointment 
(B). (B). 

COMMENT T 

Thiss is the first study to assess the long-term safety and efficacy of tacrolimus 
ointmentt in adults with atopic dermatitis. The long-term (up to 1 year) safety 
profilee of tacrolimus ointment observed in this study was similar to that of 
short-termm trials. We surmise that the heightened local irritation at the start of 
treatmentt can be accounted for by the baseline disease severity and that the skin 
becomess more tolerant to the application of any agent as it heals during 
treatment.. Apart from adverse events related to local irritation, the safety data 
collectedd in this study reflect concomitant illnesses and complications generally 
associatedd with atopic dermatitis. Adverse events not indicative of local 
irritationn were mostly related to atopic dermatitis, atopy in general, infections 
associatedd with atopic dermatitis, and seasonal infections such as influenza. 
Givenn that there was no increase in any type of infection with prolonged 
treatment,, and the overall incidence of infections was consistent with that 
anticipatedd for this patient population and follow-up period, it seems unlikely 
thatt tacrolimus ointment use contributes to an increased risk of infection. The 
skinn of patients with atopic dermatitis is prone to colonization with aerobic 
bacteriaa and skin infection. 19 In a pediatric study20 with a mean follow-up of 
133 months, 40% of patients experienced skin infection compared with 11% of 
patientss in the present study. Patients with atopic dermatitis are also at high risk 
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forr recurrent herpes simplex infections. More than 5 episodes of cold sores per 
yearr were noted in approximately 8% of adult patients who had been 
hospitalizedd at least once during their childhood for atopic dermatitis compared 
withh less than 1% in a control population.21 Relative to these data, the 
incidencee of herpes simplex in the present study was consistent with that 
expectedd for this patient population and duration of observation. Eczema 
herpeticumm is a complication of atopic dermatitis arising from herpes simplex 
infectionn that resembles varicella.22 Because cell-mediated immunity is critical 
forr protection against recurrent viral infections, it has been proposed that the 
compromisedd cell-mediated immunity in patients with atopic dermatitis is 
responsiblee for their increased susceptibility to viral superinfections of the skin 
andd the frequent recurrence of lower-grade viral skin infections.23 Compared 
withh the incidence of eczema herpeticum demonstrated in a survey24 conducted 
att a single university clinic, which showed an incidence of approximately 12 
patientss per year from 1982 to 1986, the incidence observed in the present study 
(66 patients) is not remarkable. Findings from the Recall Antigen Test suggest 
thatt long-term treatment with tacrolimus ointment had no effect on circulating 
cell-mediatedd immunity. Consistent with results of previously published 
studies,233 a depressed cell-mediated immunity was observed at baseline. No 
changee with long-term treatment was observed. Thus, any systemic 
immunosuppressionn seems unlikely. Systemic absorption of tacrolimus was 
minimal.. The lack of a skin atrophogenic effect is a major advantage of 
tacrolimuss ointment compared with conventional treatment with topical 
corticosteroids.. 12 Although it was not assessed systematically in this study, we 
suspectt that the reversal of skin atrophy associated with long-term tacrolimus 
ointmentt use (Figure 5) was a result of the discontinuation of topical 
corticosteroidd use. This is the first study, to our knowledge, in which topical 
corticosteroidss were withheld from patients with atopic dermatitis for a 
prolongedd period. To further evaluate this, it would be useful to assess collagen 
synthesiss and skin thickness during long-term tacrolimus treatment. The results 
off  this study are consistent with the time to improvement of atopic dermatitis 
observedd previously in short-term, vehicle-controlled efficacy trials,7-10 ie, 
improvementt was apparent by the first week of treatment. Al l efficacy 
parametersthee mEASI, the investigator's global assessment, and the 
investigator'ss assessment of the affected areashowed greatest improvement after 
11 week of treatment, continued increases in improvement until approximately 
monthh 3 of treatment, and maintenance of maximal improvement during 
prolongedd treatment. However, these findings are limited in the context of a 
noncomparative,, open-label design. In conclusion, the results of this study 
demonstratee that long-term treatment with tacrolimus ointment is safe and well 
toleratedd in patients with moderate to severe atopic dermatitis. Local irritation 
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seemedd to be the only adverse event clearly related to the use of tacrolimus 
ointment;; no systemic toxic effects were apparent. Clinical improvement was 
apparentt after 1 week of treatment, and maximal improvement was maintained 
withh prolonged treatment. This agent represents a promising new treatment for 
atopicc dermatitis. 
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SUMMAR Y Y 

Background'.Background'. Vehicle-controlled studies have demonstrated the efficacy and 
safetyy of tacrolimus ointment in atopic dermatitis. 
Objective:Objective: This study was undertaken to compare 0.03% and 0.1% tacrolimus 
ointmentt with 1% hydrocortisone acetate ointment, in children, 2-1 S years old, 
withh moderate to severe atopic dermatitis. 
Methods:Methods: Treatment was twice daily to affected areas for 3 weeks in this multi 
centre,, randomised, double-blind, parallel group study. The primary endpoint 
wass the modified Eczema Area and Severity Index (mEASI) mean area under 
thee curve (mAUC) as a percent of baseline. 
Results:Results: 560 patients were randomised and received at least one application of 
ointment.. Discontinuations comprised 21/189 patients from the 0.03% 
tacrolimuss group, 13/186 patients from the 0.1% tacrolimus group, and 20/185 
patientss from the hydrocortisone acetate group. The median mEASI mAUC as a 
percentt of baseline, showed 0.03% and 0.1% tacrolimus to be significantly 
moree effective than 1 % hydrocortisone acetate (PO.001) and 0.1% tacrolimus 
too be more effective than 0.03% tacrolimus (P=0.006). The mEASI mAUC as a 
percentt of baseline was 44.8%, 39.8% and 64.0% for patients who received 
0.03%% tacrolimus, 0.1% tacrolimus and 1% hydrocortisone acetate, 
respectively.. Transient skin burning was the only adverse event to show a 
higherr incidence in the tacrolimus treatment groups than in the hydrocortisone 
acetatee group (P<0.05). Laboratory parameters showed no treatment differences 
andd no marked changes over time. 
Conclusion:Conclusion: Tacrolimus, 0.03% and 0.1 %, was significantly more effective 
thann 1 % hydrocortisone acetate and 0.1% tacrolimus was more effective than 
0.03%% tacrolimus in the treatment of moderate to severe atopic dermatitis in 
children.. No safety concerns were identified. 
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INTRODUCTIO N N 

Atopicc dermatitis (AD) is a chronically relapsing inflammatory skin disease. It 
iss characterised by episodes of intense pruritus, multiple lesions with erythema, 
excoriations,, erosions accompanied by a serous exudate, lichenification, 
papules,, dry skin, and a susceptibility to cutaneous infections (1 ). AD tends to 
runn in families and often coexists with other atopic diseases such as rhinitis, 
asthmaa and allergic conjunctivitis. The immune pathology of AD is not 
preciselyy understood. Skin lesions have infiltrates of eosinophils and cells of 
thee mononuclear phagocyte lineage and T cells. Elevated IgE is found in 
60-80%% of patients with AD, suggesting an extrinsic etiology of the disease for 
thee majority of patients (2). Patients also usually have elevated eosinophil 
countss (3). 

Topicall  corticosteroids and emollients represent the standard treatment for 
acutee lesions of AD ( 4 ). Repeated use of topical corticosteroids carry a risk of 
locall  side effects such as skin atrophy and striae, as well as systemic side 
effects.. Given their ratio of skin surface area to body mass, young children are 
att particular risk for hypothalamic-pituitary-adrenal axis suppression. Thus, 
mildd topical corticosteroids are generally recommended for treatment of 
children.. More potent topical corticosteroids should be especially avoided on 
regionss of skin that are particularly thin and more susceptible to skin atrophy, 
suchh as the face and intertriginous areas. The efficacy of mild topical 
corticosteroidss is generally not adequate for moderate to severe atopic 
dermatitis;; however, in consideration of the risk of side effects, stronger 
preparationss must be used with special care in children. 

Tacrolimuss ointment, formulated for the treatment of AD, is the first in a 
classs of topical immunomodulators. Its mechanism of action is based on 
calcineurinn inhibition. Tacrolimus inhibits the phosphatase activity of 
calcineurinn and thereby the dephosphorylation of the nuclear factor of activated 
TT cell protein (N F-A Tp ), a transcription factor necessary for the expression of 
inflammatoryy cytokines (5,6). Down-regulation of the expression of the high 
affinityy IgE receptor in Langerhans cells and inhibition of the release of 
inflammatoryy mediators from mast cells and basophils by tacrolimus may also 
servee as targets in the immune therapy of AD (7 -9). Pimecrolimus has a similar 
modee of action and is undergoing clinical development in a cream form for AD 
(10,, 11 ). Large multi-centre, randomised vehicle-controlled studies in adults 
andd children have shown that tacrolimus ointment is effective and safe in the 
treatmentt of AD (12-16). The safety and efficacy of tacrolimus ointment 
monotherapyy has been demonstrated for periods of up to one year in adults and 
childrenn (17,18). Unlike topical corticosteroids, tacrolimus ointment does not 
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interferee with collagen synthesis or cause skin atrophy (19). Like topical 
corticosteroids,, it is associated with a reduction in staphylococcal skin 
colonisationn in AD lesions (20). Systemic absorption is minimal (11 ,21 ). 

Thee present study was undertaken to compare the efficacy and safety of 
tacrolimuss ointment with a topical corticosteroid reference therapy. The 
referencee therapy chosen, 1% hydrocortisone acetate, is classified as a mild 
topicall  corticosteroid and is a standard therapy for AD in children (22). 
Althoughh used in clinical practice on a case-by-case basis, more potent topical 
corticosteroidss are contraindicated in some countries (e.g., ref. 23) and are used 
onlyy with reluctance and with much consideration in others. 

METHOD S S 

Studyy design 
Thee primary focus of this Phase III comparative, multicentre, randomised, 
double-blind,, parallel group study was to assess the efficacy and safety of 
0.03%% and 0.1% tacrolimus ointment and 1% hydrocortisone acetate ointment 
inn children with moderate to severe AD. The study was performed at 27 centres 
inn 6 European countries and Canada; the Ethics Committee from each centre 
reviewedd the protocol and granted approval of the study before its 
implementation. . 

Thee study consisted of a screening visit within 7 days before the baseline 
visit,, a baseline (Day 0, treatment allocation) visit, a visit on Days 3 and 7 and 
Weekss 2 and 3 of treatment, and a follow-up visit 2 weeks after treatment was 
completedd (Week 5). 

Patientt  selection 
Malee and female patients, 2 to 15 years old, with a diagnosis of AD based on 
Hanifinn and Rajka criteria (24) were eligible for study participation. Patients 
weree also required to have an AD severity grading of moderate to severe 
accordingg to Rajka and Langeland criteria (25) and disease involvement of at 
leastt 5% but no more than 60% of the total body surface area. The main 
exclusionn criterion was a serious skin disorder other than AD that required 
treatment.. Patients with a history of eczema herpeticum were excluded. Each 
parentt (and the patient when they were old enough to understand the study) 
gavee written informed consent. 
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Randomisationn and Blindin g 
Patientss were randomised in parallel groups (1:1:1) to receive 0.03% tacrolimus 
ointment,, 0.1% tacrolimus ointment or a commercial preparation of 1% 
hydrocortisonee acetate ointment (Lichtenstein N Cortisol Ointment, Koblenz, 
Germany).. Randomisation was stratified by centre and age of the patient (2-6 
yearss versus 7-15 years ). 

Thee sponsor (Fujisawa GmbH, Munich) supplied each centre with a unique 
blockk of sequentially ordered patient numbers from a randomisation list. 
Randomisationn (assignment of a patient number) occurred in the order that 
patientss passed the selection criteria on the baseline visit. For treatment 
allocation,, an ointment supply box, which bore a unique patient number, was 
dispensed.. Study ointments were provided in identical tubes to safeguard 
blinding,, and the ointment supply boxes bore no information that might have 
revealedd the identity of the study ointment. 

Treatment t 
Treatmentt consisted of a thin layer of ointment applied twice daily to areas of 
activelyy diseased skin. Treatment of cleared lesions was to be stopped seven 
dayss after clearance. 

Prohibitedd therapies during the study were topical and systemic 
corticosteroids,, antimicrobials and antihistamines, coal tar, topical 
non-steroidall  anti-inflammatory drugs, non-steroidal immunosuppressants, 
ultraviolett light treatments (UVA, UVB), hypnotics and sedatives, and other 
investigationall  drugs. Wash-out periods for these therapies ranged from 5 days 
too 6 weeks. Inhaled or intra-nasal corticosteroids were limited to 1 mg/day. 
Bathh oil and non-medicated emollients were allowed. 

Assessments s 
Att baseline (Day 0) and Days 3 and 7 and Weeks 2 and 3 of treatment and two 
weekss after completing treatment (Week 5), investigators rated erythema, 
oedema/induration/papulation,, excoriations, and lichenification on a scale of 0 
too 3 and estimated the percentage of the total body surface area affected by AD 
(0%% to 100% ) for four body regions (head and neck, trunk, upper limbs, and 
lowerr limbs). Patients assessed the intensity of itch experienced during the 
previouss 24 hours using a 10-cm visual analogue scale with 0 cm to indicate 
"noo itch" and 10 cm to indicate "worst itch imaginable". These assessments 
weree used to calculate the modified Eczema Area and Severity Index (mEASI). 
Thee mEASI is a variant of the Eczema Area and Severity Index (EASI) 
developedd by Hanifin and co-workers (26). The mEASI is identical to the EASI 
exceptt that, in the latter, an assessment of itch is not included. Itch was 
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includedd in the mEASI because it is considered a primary symptom of AD (24). 
Bothh the EASI and the mEASI have the advantage of including severity scores 
forr individual symptoms of AD weighted according to the extent of affected 
bodyy surface area. For each body region (head/neck, upper limbs, trunk, lower 
limbs),, the following steps were carried out: 1) an affected area score of 0 to 6 
wass assigned for the percentage of affected body surface area (0-100%); 2) the 
individuall  ratings for erythema, oedema/induration/papulation, excoriations, 
andd lichenification were summed (0 to 3 for each of the four symptoms); 3) the 
summ for the individual symptoms (maximum = 1 2) was multiplied by the 
affectedd area score (maximum = 6) for a maximum of 72; 4a) for 2 to 6 
year-olds,, the head/neck subtotal was multiplied by 0.2, the upper limb subtotal 
byy 0.2, the trunk subtotal by 0.3, and the lower limb subtotal by 0.3; 4b) for 7 to 
155 year-olds, the head/neck subtotal was multiplied by 0.1, the upper limb 
subtotall  by 0.2, the trunk subtotal by 0.3, and the lower limb subtotal by 0.4; 5) 
alll  components were summed (maximum EASI: 72); 6) the patient's (or 
parent's)) assessment of itch was converted to an ordinal scale of 0 to 3 and then 
multipliedd by the investigator's total affected area score (0 to 6) for a maximum 
itchh score of 18. The EASI was summed with the itch score for a maximum 
mEASII  of 90 (the sum of 72 and 18). In principle, this system of scoring AD is 
similarr to the SCORAD (for Scoring AD) index developed by the European 
Taskk Force on Atopic Dermatitis (27). 

Investigatorss also assessed overall clinical improvement in the physician's 
globall  evaluation of clinical response. Cleared was used to indicate an 
improvementt of 100%, excellent improvement for 90% to 99%, marked 
improvementt for 75% to 89%, moderate improvement for 50% to 74%, slight 
improvementt for 30% to 49%, no appreciable improvement for 0% to 29%, and 
worsee for less than 0%. 

Adversee events were monitored on an ongoing basis. An adverse event was 
definedd as any undesirable experience that occurred to a patient during the 
clinicall  trial regardless of whether it was considered related to the study drug. 
"Causallyy related" adverse events were those assessed by the investigator as 
havingg a highly probable, probable, possible, not assessable relationship to the 
studyy drug or adverse events for which such an assessment was not made. 
Exceptt where noted, adverse event data are presented irrespective of the 
causalityy assessment. 

Laboratoryy assessments (haematology and clinical chemistry, including 
assessmentss for renal and hepatic function) were performed at the screening 
visit,, the end of treatment (Week 3) and at the end of the study (Week 5). 

Too allow measurement of tacrolimus concentrations in whole blood, 
investigatorss were instructed to collect whole blood samples at the screening 
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visitt and on Days 3 and 7 and Week 3 of treatment. For Days 3 and 7, 
finger-prickfinger-prick and venous puncture samples were taken. On the screening visit 
andd at Week 3, only venous puncture samples were taken. Whole blood 
sampless were assayed for the tacrolimus concentration using a validated high 
performancee liquid chromatography method with repeated mass spectrometry 
(HPLC-MSMS)) (28). 

Statisticall  analyses 
Thee primary population was intent-to-treat, which comprised all patients who 
weree randomised and received at least one application of study ointment. The 
primaryy endpoint was the mEASI mean area under the curve (mAUC) as a 
percentt of baseline. Based on a phase II study (which used a different efficacy 
parameter,, ref. 12), it was estimated that about 180 patients per treatment group 
wouldd be required for an analysis of variance (ANOVA), with a=0.05 and a 
powerr of 90% to detect a difference of 15% among the three treatment groups. 
Beforee unblinding of the data, it was discovered that the data did not have a 
normall  distribution; thus, a non-parametric method (the Wilcoxon rank sum 
test)) was adopted. Al l continuous variables (the mEASI AUC as a percent of 
baseline,, as well as the percent decrease of mEASI, EASI, pruritus and affected 
BSAA from baseline to the end of treatment) were tested using the Wilcoxon 
rankk sum test. The Chi square test was used to compare treatment groups for 
thee physician's global evaluation of clinical response. 

AA global dictionary, based on COSTART (coding symbols for thesaurus of 
adversee reaction terms ), was used to code investigator terms. The term "skin 
burning""  was used to refer to the sensation of skin burning or smarting. "Flu 
syndrome""  was used to code investigator terms such as "cold," "common cold," 
"flu,""  "influenza," and "upper respiratory tract infection." Adverse events were 
summarisedd by frequency counts, with treatment groups compared using 
Fisher'ss exact test. 

RESULTS S 

Patients s 
AA total of 560 patients were randomised and received at least one application of 
studyy ointment (intent-to-treat population). By mistake, a 20-year-old patient 
wass randomised into the 0.03% tacrolimus group; this patient was included in 
thee analysis that included all patients but excluded in the separate analyses of 
youngerr (2-6 years old) and older (7-15 years old) children. Approximately 
90%% of patients across treatment groups completed the study; withdrawals 
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N N 

Agee - mean years  SD 

Alll patients 

22 to 6 years old 

77 to 15 years old 

Male/femalee - % of patients 

Whitee race-no. (%) 

Durationn of current episode -
Mediann (Months) 
Moderate/severee AD - % of patients 
Percentt affected BSA -Median 
Affectedd body region - no. (%) 
Headd and neck 

Upperr limbs 

Trunk k 

Lowerr limbs 

Withdrawnn from study- no. (%) 
Reasonn for withdrawal - no. (% ) 
Lackk of efficacy 

Adversee Event 

Prohibitedd therapy 
Withdrawall of consent 

Administrativee (e.g., non-
compliance,, lost to follow-up, 
violationn of selection criteria) 

Hydrocortisone e 

acetatee 1 % 

185 5 

77 0 

) ) 

) ) 

51.4/48.6 6 

150(81.1) ) 

10.9 9 

51.4/48.6 6 
25.0 0 

160160 (86.5) 

1833 (98.9) 

155(83.8) ) 

176(95.1) ) 

20(10.8) ) 

77 (3.8) 

44 (2.2) 

3(1.6) ) 
11 (0.5) 

55 (2.7) 

Tacrolimus s 
0.03% % 

189 9 

77 4 

) ) 

) ) 

40.2/59.8 8 

140140 (74.1 ) 

6.4 4 

60.8/399 .2 
26.0 0 

164164 (86.8) 

187(98.9) ) 

1433 (75. 7) 

1811 (95.8) 

211 (11.1) 

3(1.6) ) 

3(1.6) ) 

77 (3.7) 
2(1.1) ) 

66 (3.2) 

0 .1% % 

186 6 

9 9 

) ) 

) ) 

51.6/48.4 4 

144(77.4) ) 

6.2 2 

54.3/45.7 7 
23.3 3 

164(88.2) ) 

184(98.9) ) 

154(82.8) ) 

1811 (97.3) 

13(7.0) ) 

11 (0.5) 

3(1.6) ) 

2(1.1) ) 
0 0 

77 (3.8) 

AD:: atopic dermatitis 
BSA:: body surface area 

TableTable 1. Demographics and Baseline Characteristics and Reasons for 
WithdrawalWithdrawal of Patients 
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comprisedd 21/189 patients (11.1 %) from the 0.03% tacrolimus group, 13/186 
patientss (7.0%) from the 0.1% tacrolimus group and 20/185 patients (10.8%) 
fromm the hydrocortisone acetate group. Reasons for withdrawal were similar 
amongg treatment groups, but with slightly more patients withdrawing because 
off  lack of efficacy in the hydrocortisone acetate group (Table 1). Patient 
demographicc and baseline characteristics were similar among treatment groups 
(Tablee 1 ). The affected body surface area was extensive at baseline (a median 
off  approximately 25% of the total body surface area across treatment groups ), 
andd most patients had active disease on all body regions, including head and 
neck. . 

Efficacy y 
Thee mEASI mAUC as a percent of baseline, showed tacrolimus ointment, 
0.03%% and 0.1 %, to be significantly more effective than 1% hydrocortisone 
acetatee ointment (PO.001, Wilcoxon rank sum test) and 0.1% tacrolimus 
ointmentt to be more effective than 0.03% tacrolimus ointment (P=0.006, 
Wilcoxonn rank sum test). Averaged over the 3-week course of treatment, 
patientss had a median improvement of 55.2% with 0.03% tacrolimus (i. e. , 
fromm 100.0% at baseline to a median mEASI mAUC of 44.8% over the entire 
treatmentt period), 60.2% with 0.1% tacrolimus (i.e., from 100% at baseline to a 
mediann of 39.8% over the entire treatment period) and 36.0%» with 
hydrocortisonee acetate (i.e., from 100% at baseline to a median of 64.0% over 
thee entire treatment period). A separate analysis of head and neck showed the 
samee overall results as the main analysis (data not shown). Findings for 
youngerr (2 to 6 years old) and older (7 to 15 years old) children were 
essentiallyy the same (data not shown). 

Forr all three treatment groups, improvement as assessed with percent 
decreasess in the mEASI and size of the affected body surface area, was 
apparentt 3 days after starting treatment (Figure 1 ). Whereas further 
improvementt over time was observed in the tacrolimus treatment groups, it had 
reachedd a plateau at Week 1 in the hydrocortisone acetate group. After 7 days 
off  treatment, median decreases in mEASI and the affected body surface area 
weree about twice as large in the tacrolimus treatment groups as in the 
hydrocortisonee group, with further decreases at Weeks 2 and 3. At the end of 
treatmentt (Week 3 or discontinuation visit), the greater improvement with 
eitherr tacrolimus concentration compared with 1% hydrocortisone acetate was 
associatedd descriptive p values <0.001 (Wilcoxon rank sum test), as well as the 
greaterr improvement with 0.1% tacrolimus group compared with the 0.03% 
concentrationn (P< 0.05, Wilcoxon rank sum test). Findings for percent 
decreasess in the EASI and pruritus (data not shown) were similar to those for 
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FigureFigure 1. Median Percentage Decreases from Baseline (and Upper and Lower 
Quartiles)Quartiles) in Modified Eczema Area and Severity Index and Affected Body 
SurfaceSurface Area. The modified Eczema Area and Severity Index considers the 
affectedaffected body surface area and the severity of erythema, oedema, excoriations, 
lichenifi'cation,lichenifi'cation, and itch. 
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Endd of treatment (Week 3) 

85.3% % 

Endd of follow-up (Week 5) 

Hydrocortisonee 003% 0.1% 
acetatee Tacrolimus Tacrolimus 

Moderatee EZ3 Excellent 
reresreres Marked I ~i Cleared 

FigureFigure 2. Physician's Global Evaluation of Clinical Response at End of 
TreatmentTreatment and End of Follow-up The population for analysis at the end of 
treatmenttreatment was intent-to-treat, with 185, 187 and 184 patients included in the 
1%1% hydrocortisone acetate group, the 0.03% tacrolimus group and the 0.1% 
tacrolimustacrolimus group, respectively. The population for analysis of follow-up 
includedincluded only patients who had >moderate improvement at end of treatment 
andand continued prohibited therapy restrictions, with 88, 134 and 144 patients, 
respectively. respectively. 
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thee mEASI and affected body surface area. 
Inn the physician's global evaluation of clinical response, 38.5% of 

patientss who received 0.03% tacrolimus, 48.4% of patients who received 0.1% 
tacrolimuss and 15.7% of patients who received hydrocortisone acetate 
experiencedd excellent improvement or clearance (>90% improvement) by the 
endd of treatment. The difference between either tacrolimus concentration and 
hydrocortisonee acetate was statistically significant (P=0.001 , chi square test), 
butt not the difference between 0.03% and 0.1% tacrolimus (P=0.055, chi 
squaree test). At least marked improvement was observed for 62.6%, 73.9% and 
32.4%% of patients who received 0.03% tacrolimus, 0.1% tacrolimus and 
hydrocortisonee acetate, respectively (Figure 2). At least moderate improvement 
wass observed in 80.2%, 85.3% and 51.4% of patients, respectively. Patients 
whoo had a rating of >moderate improvement at the end-of-treatment and 
continuedd therapy restrictions were assessed two weeks after stopping 
treatmentt (Week 5). In all three treatment groups, only about half of the 
patientss maintained >- moderate improvement after two weeks without 
treatmentt (Figure 2). Follow-up for other efficacy endpoints showed similar 
findings,, with patients, on average, showing a better condition at follow-up 
thann at baseline but a worse condition than observed at the end of treatment 
(dataa not shown). 

Safety y 
Application-sitee adverse events experienced by at least 4 patients in any 
treatmentt group are presented in Table 2. Skin burning was the only adverse 
eventt to show a significantly higher incidence in the tacrolimus treatment 
groupss than in the hydrocortisone acetate group (P<0.05, Fisher's exact test). 
Locall  pruritus was also common. These signs of local irritation were transient, 
decreasingg in prevalence over time (Table 3). Most cases were mild or 
moderate. . 

Fluu syndrome and fever were the most common non-application-site 
adversee events (Table 4). Fever (lowest in the 0.1% tacrolimus group), rhinitis 
(lowestt in the 0.03% tacrolimus group), and diarrhoea (lowest in the 0.03% 
tacrolimuss group) were associated with significant P values (P< 0.05, Fisher's 
exactt test), but the direction of the differences in incidence did not suggest a 
relationshipp to treatment with tacrolimus ointment. No treatment-related age 
differencess in safety profile were apparent between 2-6 year-olds and older 
childrenn (Table 4). 

Threee patients experienced a serious adverse event during treatment: 
onee patient with haematomas and one with lack of drug effect in the 
hydrocortisonee acetate group; and one patient in the 0.1% tacrolimus group 
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COSTARTT term 

N N 

Skinn burning 

Pruritus s 

Folliculitis s 

Skinn infection 

Skinn erythema 

Hydrocortisone e 
acetate e 

185 5 

13(7.0) ) 

144 (7.6) 

55 (2.7) 

44 (2.2) 

3(1.6) ) 

Tacrolimus s 
0.03% % 

189 9 

35(18.5) ) 

25(13.2) ) 

111 (5.8) 

66 (3.2) 

4 (2 .1) ) 

0.1% % 

186 6 

388 (20.4) 

211 (11.3) 

88 (4.3) 

44 (2.2) 

11 (0.5) 

TableTable 2. Incidence of the Most Common Application-site Adverse 

Events,Events, Irrespective of Causality 

Skinn burning 

Dayss 1 -4 

Dayss 5-8 

Weekk 2 

Weekk 3 

Pruritus s 

Dayss 1-4 

Dayss 5-8 

Weekk 2 

Weekk 3 

Hydrocortisone e 

acetatee 1 % 
n n 

185 5 

183 3 

177 7 

170 0 

185 5 

183 3 

177 7 

170 0 

Patientss (% ) 

12(6.5) ) 

55 (2.7) 

44 (2.3) 

2(1.2) ) 

99 (4.9) 

10(5.5) ) 

88 (4.5) 

66 (3.5) 

Tacrolimuss Ointment 

0.03% % 
n n 

189 9 

185 5 

182 2 

175 5 

189 9 

185 5 

182 2 

175 5 

Patientss (%) 

33(17.5) ) 

99 (4.9) 

3(1.6) ) 

2(1.11 ) 

23(12.2) ) 

111 (5.9) 

77 (3.8) 

55 (2.9) 

0.1% % 
n n 

186 6 

182 2 

181 1 

177 7 

186 6 

182 2 

181 1 

177 7 

Patientss (%) 

37(19.9) ) 

88 (4.4) 

99 (5.0) 

10(5.6) ) 

18(9.7) ) 

77 (3.8) 

77 (3.9) 

44 (2.3) 

TableTable 3. Prevalence of Application-site Skin Burning and Pruritus over Time 
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COSTARTT term 

Alll patients 

Fluu syndrome (e.g., flu, cold, 
upperr resp. track infection) 
Fever r 

Rhinitis s 

Pharyngitis s 

Diarrhoea a 

22 to 6 years old 

Fluu syndrome (e.g., flu, cold, 
upperr resp. track infection) 
Fever r 

Coughh increased 

Rhinitis s 
Pharyngitis s 

Diarrhoea a 

77 to 15 years old 

Fluu syndrome (e.g., flu, cold, 
upperr resp. track infection) 
Abdominall pain 

Rhinitis s 
Pharyngitis s 

Headache e 

Hydrocortisone e 

acetatee 1 % 

185 5 

16(8.6) ) 

88 (4.3) 

44 (2.2) 

66 (3.2) 

2(1.1) ) 

97 7 

77 (7.2) 

77 (7.2) 

2(2 .1) ) 

3(3.1) ) 
3 (3 .1) ) 

11 (1.0) 

88 8 

9(11 0.2) 

0 0 

11 (1.1) 
33 (3.4) 

33 (3.4) 

Tacrolimus s 
0.03% % 

189 9 

15(7.9) ) 

99 (4.8) 

0 0 

2(1.1) ) 

0 0 

92 2 

99 (9.8) 

8(8.7) ) 

33 (3.3) 

0 0 
11 (1.1) 

0 0 

96 6 

66 (6.3) 

11 (1.0) 

0 0 
11 (1.0) 

1(1.0) ) 

0.1% % 

186 6 

14(7.5) ) 

11 (0.5) 

66 (3.2) 

11 (0.5) 

55 (2.7) 

94 4 

88 (8.5) 

11 (1.1) 

2(2 .1) ) 

3(3.2) ) 
0 0 

55 (5.3) 

92 2 

66 (6.5) 

33 (3.3) 

33 (3.3) 
11 (1.1) 

33 (3.3) 

TableTable 4. Incidence of Most Common Non-application-site Adverse 

EvenEven ts, Irrespective of Causality 
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withh an allergic reaction to food. These were considered serious because of 
patientss were hospitalised. Only the lack of drug effect in the hydrocortisone 
acetatee group was considered to be causally related to the study ointment by the 
investigator. . 

Ann adverse event that led to treatment discontinuation was experienced 
byy four patients in the hydrocortisone group (one patient with folliculiti s and 
urticaria,, one with skin infection, one with an application-site reaction, and one 
withh maculopapular rash and pruritus), three patients in the 0.03% tacrolimus 
groupp (one patient with skin infection, one with pruritus, and one with skin 
burningg and pain), and three patients in the 0.1% tacrolimus group (two patients 
withh chicken pox and one with an allergic reaction to food). As expected for a 
populationn of patients with atopic dermatitis (3,29), laboratory measurements 
showedd mean eosinophil counts and lactate dehydrogenase concentrations 
abovee the normal range at baseline and all study visits. There were no 
meaningfull  differences among treatment groups for these parameters. Al l other 
meann laboratory values were within normal range during the study, showed no 
markedd changes over time, and no differences among treatment groups. 
Abnormall  laboratory values reported as adverse events comprised one patient 
withh a transient increase in aspartate transaminase and alanine transaminase 
activitiess in the 0.03% tacrolimus group; one with a slight decrease in calcium 
inn the 0.1% tacrolimus group (no follow-up was available ); and one patient 
withh anaemia and one with increased creatinine in the hydrocortisone acetate 
group.. The investigator considered the transient increase in liver function 
enzymee activity (0.03% tacrolimus) and the increased creatinine 
(hydrocortisonee acetate) to be possibly related to the study drug. 

Systemicc Exposure 
Itt was discovered that blood samples collected by finger-prick had a high 
likelihoodd of ointment contamination from the skin. Thus, only tacrolimus 
determinationss from venous puncture samples are presented (Table 5). Only 
1.6%% of patients (3/188) who received 0.03% tacrolimus and 11.3% of patients 
(21/186)) who received 0.1 % tacrolimus experienced a tacrolimus 
concentrationn of 1 ng/mL or greater at some time during the study, and none of 
thee patients experienced a concentration > 5 ng/mL (Table 5). Concentrations 
>11 ng/mL were transient (data not shown). The highest value experienced by 
anyy patient was 2.8 ng/mL, which occurred Day 3 by a patient who received 
0.1%% tacrolimus. 

145 5 



ChapterChapter 9 

0.03%% tacrolimus 
Dayy 3 
Dayy 7 
Weekk 3 
Maxx per patient** 
0.1%% tacrolimus 
Dayy 3 
Dayy 7 
Weekk 3 
Maxx per patient*1 

N N 

100 0 
100 0 
151 1 
188 8 

84 4 
95 5 
155 5 
186 6 

Descriptive e 
statistics s 

Mediann Range 

0.09 9 
0.08 8 
0.06 6 
0.10 0 

0.22 2 
0.2O O 
0.15 5 
0.23 3 

0.00-2.75 5 
0.00-1.38 8 
0.00-0.94 4 
0.00-2.75 5 

0.00-2.79 9 
0.00-2.60 0 
0.00-1.47 7 
0.00-2.79 9 

Frequency y 
no.. of patients (%) 

<LoQQ LOQ 1 

299 (29.0) 
322 (32.0) 
62(41.1) ) 
444 (23.4) 

12(14.3) ) 
15(15.8) ) 
27(17.4) ) 
23(12.4) ) 

699 (69.0) 
666 (66.0) 
899 (58.9) 
1411 (75.0) 

588 (69.0) 
744 (77.9) 
124(80.0) ) 
1422 (76.3) 

11 5 

22 (2.0) 
22 (2.0) 

0 0 

HL2. . 

LOQ:: limit of quantification 
*** Maximum value (highest individual value) at any time during the study. 

14(16.7) ) 
66 (6.3) 
44 (2.6) 

211 (11.3) 

TableTable 5. Tacrolimus Blood Concentrations (ng/mL) 

DISCUSSION N 

Muchh consideration was given to selection of the reference therapy in this 
study,, and a mild topical corticosteroid was determined to be the most 
appropriatee in terms of standard medical practice. To avoid the risk of side 
effectss associated with topical corticosteroids, treatment of children is generally 
conservative.. If possible, topical corticosteroids are avoided, with emollients 
beingg preferred. When topical corticosteriods are necessary , mild preparations, 
suchh as 1% hydrocortisone acetate ointment, are recommended for paediatric 
patientss (22). Twice daily treatment for an uninterrupted period of 3 weeks with 
aa more potent topical steroid is not generally considered safe for children, 
especiallyy considering that face and neck (where skin is thin and more 
vulnerablee to atrophy) were not excluded and that treatment of up to 60% of the 
totall  body surface area was allowed (increasing the risk of systemic steroidal 
sidee effects such as hypothalamic-pituitary-adrenal axis suppression). 

Thus,, compared with a relevant reference therapy, tacrolimus ointment, 
0.03%% and 0.1 %, was demonstrated to be effective and safe in the treatment of 
moderatee to severe AD in children 2 to 15 years of age. This was demonstrated 
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withh the primary endpoint, mEASI mAUC as a percent of baseline, and all 
secondaryy endpoints. Both concentrations of tacrolimus were significantly more 
effectivee than 1% hydrocortisone acetate ointment, and the 0.1% concentration 
off  tacrolimus was found to be more effective than the 0.03% concentration. 

Improvementt was apparent three days after starting treatment for all 
threee treatment groups. The greater efficacy of the tacrolimus ointments 
comparedd with the hydrocortisone acetate ointment was apparent after one 
weekk of treatment. The quick onset of efficacy is consistent with phase II and 
phasee III vehicle-controlled studies (13-15). This study was not designed to 
assesss relapse or rebound; however, the average condition of patients at the 
follow-upp visit was better than that recorded at baseline. 

Ass tacrolimus ointment offers a potential advantage to topical 
corticosteroidss for the treatment of skin of the face and intertriginous areas 
(tacrolimuss ointment does not reduce collagen synthesis or skin thickness [19]), 
separatee analyses for the head and neck were carried out. These analyses 
showedd similar efficacy and safety results for head and neck compared with the 
combinedd body regions. Long-term efficacy without evidence of skin atrophy 
orr other safety risks has been shown in a noncomparative study in which 255 
childrenn with moderate to severe AD received 0.1% tacrolimus ointment for up 
too one year (18). The long-term efficacy and safety of tacrolimus ointment 
monotherapyy is of particular benefit for children with persistent disease, for 
whomm long-term treatment with topical corticosteroids would be inappropriate 
becausee of an unacceptable risk of local and systemic side effects. 

Thee results of this study indicate that short-term treatment with 
tacrolimuss ointment, 0.03% and 0.1%, in young children (2-6 years of age) and 
olderr children (715 years of age) is safe. The only adverse event that showed a 
significantlyy higher incidence in the tacrolimus treatment groups than in the 
hydrocortisonee acetate group was skin burning. The prevalence of this adverse 
eventt largely decreased by the fourth day of treatment. Other studies have 
shownn that the actual episode of skin burning lasts only about 10 minutes 
(15,18).. The decrease in the prevalence of skin burning after the first few days 
off  treatment is probably related to skin healing. There were no causally related 
seriouss adverse events in any patient who received tacrolimus ointment. Except 
forr one patient with skin burning and pain and one with pruritus (presumably 
relatedd to skin irritation) in the 0.03% tacrolimus group, adverse events that led 
too treatment discontinuation in the 0.03% and 0.1% treatment groups were 
relatedd to AD (skin infection), atopy in general (allergic reaction to food), or 
weree common childhood infections ( chicken pox). 

Thee tacrolimus blood concentrations observed were consistent with no 
orr minimal systemic absorption of tacrolimus. 
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Wee conclude that 0.03% and 0.1% tacrolimus ointment are 
significantlyy more effective than 1% hydrocortisone acetate ointment. Clinical 
improvementt was greater for 0.1% tacrolimus compared with 0.03% 
tacrolimus.. Other than transient skin irritation, the safety profiles of tacrolimus 
ointmentt and hydrocortisone acetate ointment, over the 3-week treatment 
period,, were similar. This new treatment option offers a potential breakthrough 
forr children with moderate to severe AD. 
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SUMMAR Y Y 

Background.Background. Therapeutic options to treat atopic dermatitis are limited. 
Leukocytess from atopic patients have an abnormally high activity of cyclic 
AM PP phosphodiesterase (PDE), which can be normalised in vitro by PDE 
inhibitors.. Cipamfylline is a new potent and selective inhibitor of PDE 4. 
Objectives.Objectives. To compare the efficacy and safety of up to 14 days topical 
treatmentt with cipamfylline (0.15%) cream with vehicle and with 
hydrocortisonee 17-butyrate (0.1%) cream. 
Patients/methods:Patients/methods: International, multicentre, prospective, randomised double-
blind,, left-right studies of cipamfylline vs vehicle and cipamfylline vs 
hydrocortisonee 17-butyrate in adult patients with stable symmetrical atopic 
dermatitiss on the arms. 
Results.Results. Both cipamfylline and hydrocortisone 17-butyrate reduced the Total 
Severityy Score significantly (p<0.001). The reduction with cipamfylline was 
significantlyy greater than that with vehicle (difference vehicle-cipamfylline 1.67 
95%% CI 1.06, 2.28; pO.001) and was significantly less than with 
hydrocortisonee 17-butyrate (difference hydrocortisone-cipamfylline -2.10 95% 
CII  -2.93, -1.27; pO.001). Investigator and patient assessments of the overall 
treatmentt response showed a similar picture 
Conclusions:Conclusions: Cipamfylline cream, is significantly more effective than vehicle, 
butt significantly less effective than hydrocortisone 17-butyrate cream in the 
treatmentt of atopic dermatitis. 
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INTRODUCTIO N N 

Atopicc dermatitis is a chronically relapsing, pruritic inflammatory skin disease 
withh a characteristic cutaneous morphology and distribution in genetically 
predisposedd individuals. It is an extremely common disease affecting about 10% 
off  infants (1-3), and represents a considerable health care burden (4). There has 
beenn an increase in prevalence of atopic dermatitis in recent years (3, 5), but the 
reasonss for this are unclear. 

Therapeuticc agents for atopic dermatitis are limited and inadequate. 
Glucocorticoidss are used almost exclusively, but their use in a chronic and 
relapsingg condition is unsatisfactory due to potential toxicity, particularly in 
smalll  children (6). 

Thee pathogenesis of atopic dermatitis is unknown, but there appears to be a 
geneticc predisposition (7). Recent studies have indicated a fundamental defect 
inn leukocytes from patients with atopic dermatitis (8). Atopic leukocytes have 
ann abnormally high activity of cyclic AMP phosphodiesterase (PDE) activity 
(9-12).. The increased PDE activity and associated abnormal immunological 
statess can be normalised by PDE inhibitors in vitro(10, 13). 

Cipamfyllinee is a novel xanthine, a theophylline analogue and is a potent and 
selectivee inhibitor of phosphodiesterase type 4 (PDE 4). It has a similar activity 
profilee and potency to CP 80, 633 which is the only PDE 4 inhibitor known to 
bee clinically effective in atopic dermatitis (14). To facilitate topical, local 
applicationn cipamfylline has been formulated in a cream. We report a 
double-blind,, randomised 'proof of concept' study in atopic dermatitis assessing 
thee efficacy and safety of cipamfylline cream relative to its cream vehicle and to 
aa control treatment with the moderately potent corticosteroid hydrocortisone 
17-butyratee cream (WHO class group II) . 

MATERIAL SS AND METHOD S 

Thee study was multinational and multicentre and included males and females, 
agedd 18 years and over, with a diagnosis of atopic dermatitis, according to the 
criteriaa proposed by Hanifin and Rajka (15). Patients had stable, symmetrical 
lesionss on both arms, with a minimum total severity score of 6 for a selected 
targett lesion. Females of child-bearing potential had a negative urine pregnancy 
testt and used adequate contraception throughout the study. 

Exclusionn criteria were suspected microbial, fungal or viral superinfection, 
scarringg or hyperpigmentation within the target lesions, treatment with systemic 
antihistamines,, antibacterials or topical therapies other than emollients in the 
previouss week, suspected hypersensitivity to the components of the study 
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medication,, unstable/uncontrollable medical disorders, inability to comply with 
thee study protocol, treatment with an investigational drug in the previous 3 
months,, current participation in any clinical trial or previous participation in the 
currentt study or expected exposure to excessive amounts of sun or ultraviolet 
lightt during the study. Pregnancy, breast feeding or desire to become pregnant 
weree also exclusion criteria. 

Patientss were randomly assigned to one of two treatment groups, 
cipamfylline/vehiclee or cipamfylline/hydrocortisone. Within each treatment 
group,, patients were allocated to double-blind, left-right treatment at random 
accordingg to computer generated random numbers tables and basis. The 
randomisationn code was available to the investigator to be opened only in an 
emergencyy and was also held by the Quality Assurance Manager at Leo 
Pharmaceuticall  Products. 

Treatment t 
C i p a m f y l l i nee c ream c o n t a i n ed 1.5 mg/g c i p a m f y l l i n e. 
Hydrocortisone-17-butyratee cream contained 0.1% hydrocortisone-17-butyrate 
(Locoid;; Yamanouchi Pharma) and vehicle cream was the vehicle of 
cipamfyllinee cream. The creams, which were indistinguishable by sensory 
evaluation,, were provided in identical tubes and labelled without giving any 
indicationn of content. Al l treatments were applied twice daily with a maximum 
applicationn of 2 g of each per day, equivalent to 4 finger-tip units (FTUS)( 16). 
Thee treatment area was defined as from the wrist skin crease to the shoulder. 
Patientss were instructed to wash their hands thoroughly after applying the first 
creamm before applying the second cream to the other arm for up to 14 days. No 
otherr topical treatment was allowed on the arms. Topical treatment for lesions 
elsewheree on the body comprised hydrocortisone 0.1% (Yamanouchi Pharma) 
and/orr an emollient (Locobase; Yamanouchi Pharma). 

Assessmentss Patients were seen on entry, after a wash-out period of 7 days 
whenn treatment commenced and after 3, 7, and 14 days of treatment. Patients 
whoo required only an emollient on the arms on completion of randomised 
treatmentt were followed up 7 days later. 

Demographicc data were recorded at the first visit. Symmetrical target 
lesions,, one on each arm, were selected and documented. On commencement of 
treatmentt and at all subsequent visits (including follow-up) the following 
assessmentss were made by the investigator on the target lesion(s); severity of 
erythema,, oedema/papulation, oozing/crusting, excoriations, lichenification, 
assessedd and graded on a four point scale (O^absent, l=mild, 2=moderate, 
3=severe)) from which a Total Severity Score was calculated; overall response to 
treatmentt since commencement of treatment on day 3, 7, and 14 and recorded as 
'worse',, 'no change', 'minimal improvement', 'moderate improvement', 'marked 
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improvement'' or 'completely cleared'. Patients similarly assessed the overall 
responsee to treatment for the target lesions and the cosmetic acceptability of 
treatmentt recorded as 'unacceptable', 'acceptable', 'good' or 'very good'. Patients 
assessedd the severity of pruritus associated with target lesions during the 
previouss 24 hours, on a 10 cm visual analogue scale, ranging from "no itching" 
(scoree 0) to "worst possible itching" (score 10.0). 

Patientss were questioned regarding compliance with treatment and treatment 
tubess collected for weighing to determine the amount of medication used. 
Serumm levels of cipamfvlline Blood samples were taken on commencing 
treatmentt and after 3,7 and 14 days of treatment for routine haematology 
(haemoglobin,, leukocytes and differential, erythrocytes, platelets) and blood 
chemistryy (bilirubin, alkaline phosphatase, aspartate aminotransferase, 
creatinine,, sodium, potassium), and were analysed at central laboratories, LDS 
Diagnosticc Laboratories, Montreal, Canada and CRL Medinet, The Netherlands. 
Serumm concentrations of cipamfylline were determined in random blood 
sampless taken on commencing treatment and at all subsequent visits, including 
follow-up,, by HPLC assay consisting of solid phase extraction and reverse 
phasee HPLC with UV detection at Leo Pharmaceutical Products, Denmark. The 
lowerr limit of quantification was 2 ng/ml. 

Adversee events were recorded at each on-treatment visit. 

Samplee size 
Thee sample size of 40 patients in each left-right treatment group was based on 
thee ability to detect a difference between treatments of 2.5 in the absolute 
changee from baseline to end-of treatment in the Total Severity Score, with a 
powerr of 80% using a two-tailed paired t-test and an a of 0.05. 

Analysess of efficacv and safetv 
Criteriaa for efficacy and safety were specified in the study protocol and the 
statisticall  analysis plan finalised after blind review of the actual outcome data, 
butt before the study was unblinded. The Primary Response Criterion was the 
absolutee change in Total Severity Score from baseline to end of treatment 
(definedd as the last on-treatment visit). Changes in individual signs, distribution 
off  the overall response to treatment, changes in the assessment of pruritus, 
acceptabilityy of treatment and the proportion of patients relapsing (defined as 
thee requirement for treatment of atopic dermatitis on the target lesions) during 
follow-upp were secondary response criteria. All randomised patients who 
receivedd any trial medication and who contributed any efficacy data comprised 
thee Intention- To- Treat (ITT) population on which all efficacy analyses were 
performed.. A Per Protocol Population was analysed in respect of the Primary 
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Responsee Criterion only. The safety population comprised all patients given 
randomisedd treatment and who attended at least one further visit. 

Statistics s 
Changess in scores within treatments and between treatments were compared 
usingg the paired t-test. Paired assessments of the overall treatment responses 
weree compared using Wilcoxon signed rank sum test. Percentages of patients 
experiencingg treatment specific adverse events, defined as cutaneous adverse 
eventss in the randomised treatment area, and relapses during the following 
periodd were compared between treatments by McNemar's test, with exact 
P-valuess as implemented in StatXactl7. Al l comparisons were two tailed and 
p<0.055 was considered significant. 95% confidence intervals of differences 
weree determined. 

Ethics s 
Thee study was approved by National Regulatory Authorities and by the relevant 
Institutionall  Review Boards. Al l patients gave signed informed consent. The 
studyy protocol and the conduct of the trial were designed to comply with the 
guideliness produced by the International Conference in Harmonisation on Good 
Clinicall  Practice and published by the European Agency for the Evaluation of 
Medicinall  Products as "Notes for Guidance on GCP" CCPMP/ICH/135/95 
approvedd 17 July 1996. 

RESULTS S 

AA total of 108 patients was recruited at 14 centres in Canada, Denmark, The 
Netherlandss and the United Kingdom. The profile of randomised patients in the 
studyy is shown in Table 1 and Figure 1. For randomised patients, the two 
treatmentt groups were comparable as were the scores for the target lesions and 
thee score for pruritus in respect of treatment allocated. Characteristics of 
randomisedd patients were consistent across countries. Two patients failed to 
attendd for further visits and another patient withdrew voluntarily without 
providingg any efficacy data. The safety population, therefore comprised 101 
patientss (52 in the cipamfylline/vehicle group and 49 in the 
cipamfylline/hydrocortisonee 17-butyrate group). The Intention- To- Treat 
populationn comprised 100 patients (52 in the cipamfylline/vehicle group and 48 
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Males/Females s 

Agee (yrs) 
meann (range) 

Weightt (Kg) 
meann (range) 

Treatmentt Group 

cipamfylline/vehicle e 

cipamfylline e vehicle e 

25/29 9 

33.1 1 
(18-61) ) 

72.6 6 
(45-110) ) 

cipamfylline/hydro--
cortisone-17-butyrate e 

cipamfylline e hydrocortison n 
e-17-butyrate e 

17/32 2 

32.9 9 
(18-64) ) 

75.7 7 
(42-125) ) 

Targett Lesion Scores (Mean ) 

Erythema a 

Oedema/ / 
papulation n 
Oozing/crusting g 

Excoriation n 

Lichenn ifi cation 

2.066 (0.49) 

1.899 (0.46) 

0.63(0.81) ) 

1.39(0.76) ) 

1.80(0.71) ) 

2.066 (0.53) 

1.89(0.50) ) 

0.544 (0.72) 

1.37(0.81) ) 

1.70(0.77) ) 

2.16(0.43) ) 

1.86(0.53) ) 

0.733 (0.73) 

1.29(0.74) ) 

1.65(0.69) ) 

2.022 (0.38) 

1.90(0.59) ) 

0.711 (0.74) 

1.33(0.66) ) 

1.67(0.69) ) 

Prurituss Score 
Mean(SD)) 1 5.48(2.58) 1 5.21(2.54) I 5.17(2.68) I 5.33(2.74) 

TableTable 1: Demographics of Randomised Patients 
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Recruitedd patients (n=108) 

1 1 
Nott randomised (n = 5) 

Randomisationn (n=103) 

Cipamfyiline/vehiclee (n = 54) Cipamfylline/hydrocortisone-17--
butyratee (n=49) 

Receive dd standar d 
Interventio nn as allocate d 

Didd not Receive Standard 
Interventionn as Allocated (n=2) 

L L 

Intentio nn to Treat 
Populatio n n 

Receive dd standar d Interventio n as 
Allocate dd (n=48 ) 

Didd not Receive Standard Intervention 
ass Allocated (n= I) 

Withdrawnn (n=3) 
Interventionn Ineffective (n=l) 
Unacceptablee Adverse Events (n = i ) 
Defaultt at day 14 ( n = l ) * 

Withdrawnn (n=4) 
Interventionn Ineffective (n=3) 
Unacceptablee Adverse Events (n= l ) 

Completedd Intervention ) Completedd Intervention (ri=44) 

Completedd Follow-up (n=50) 
(*Defauitt at day 14; attended follow-up) 

11 Completed Foliow-up (n~44) 

FigureFigure 1: Profile of patients in the study. 

inn the cipamfylline/hydrocortisone 17-butyrate group). There were protocol 
deviationss involving 3 patients. These were asymmetrical Total Severity Scores 
inn one patient, recent use of disallowed medication, Evening Primrose oil, in 
anotherr patient and disallowed topical medication throughout the study in a 
furtherr patient. These patients were excluded from the Per Protocol Population 
(comprisingg 50 patients in the cipamfyiline/vehicle group and 47 patients in the 
cipamfylline/hydrocortisonee group). Eighty-four patients, (44 in the 
cipamfyiline/vehiclee group and 40 in the cipamfylline/hydrocortisone 
17-butyratee group) attended the post-treatment follow-up. 

Efficacyy data applicable to specific visits, days 7 and 14 for 1 patient 
whoo used disallowed topical medication and day 14 data for a further 6 patients 
whoo used disallowed systemic medication during randomised treatment, i.e. 
antihistaminess (3), used disallowed topical medication during randomised 
treatment,, i.e. steroids/emollients (2), and where the day 14 visit was performed 
latee two weeks after completing randomised treatment (1) were 
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Followw Up 

Days Days 

-- Hydrocortisone-17-b -Cipamfylline e 

FigureFigure 2: Total Severity Score of atopic dermatitis, during two weeks 
treatmenttreatment with cipamfylline cream and hydrocortisone 17-butyrate (above) and 
cipamfyllinecipamfylline and vehicle (down). 
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FigureFigure 3: Overall assessment of response of atopic dermatitis to treatment with 
cipamfyllinecipamfylline cream, cream vehicle and hydrocortisone 17-butyrate by 
investigatorsinvestigators (above) and by patients (down). 
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excludedd from the analyses. 

Responsee to randomised treatment 
Thee Total Severity Score during the study is shown in Figure 2. There was a 
statisticallyy significant reduction in the Total Severity Score from baseline to 
thee end of treatment with all three "treatments" (p<0.002). In the 
cipamfylline/vehiclee group, the difference between treatments was statistically 
significantt and in favour of cipamfylline (difference vehicle-cipamfylline; 1.67, 
95%% CI 1.06, 2.28; p<0.001). In the cipamfylline/hydrocortisone-17-butyrate 
group,, the difference between treatments was statistically significant and in 
favourr of hydrocortisone 17-butyrate (hydrocortisone-cipamfylline; -2.10, 95% 
CII  -2.93, -1.27; pO.001). The results based on the Per Protocol Population 
weree very similar to those for the Intention-to-Treat population. 

Comparisonn of the difference between treatments in the change from 
baselinee to end-of-treatment for the individual severity score showed a similar 
picturee to that seen with the Total Severity Score (cipamfylline/vehicle group; 
statisticallyy significant difference in favour of cipamfylline; erythema p=0.002; 
excoriationn p=0.005; lichenification p=0.001; oedema/papulation p<0.001 and 
oozing/crustingg p<0.001; cipamfylline/hydrocortisone 17-butyrate group; 
statisticallyy significant difference in favour of hydrocortisone 17-butyrate; 
erythemaa p=0.007; oozing/crusting p=0.005; oedema/papulation pO.001; 
excoriationn p<0.001 and lichenification pO.001). 

Assessmentss by investigator and patient of the overall treatment 
responsee at the end of treatment are shown in Figure 3. The response to 
cipamfyllinee was a statistically significantly better in the cipamfylline/vehicle 
groupp (investigator p=0.003, patient p=0.008). In cipamfylline/hydrocortisone 
17-butyratee group, the response was statistically significantly better with 
hydrocortisonee 17-butyrate (investigator p<0.001, patient p<0.001). 

Thee mean score for pruritus, as assessed by the patient, is shown in 
Figuree 4. At the end of treatment, pruritus was statistically significantly 
improvedd in favour of cipamfylline in the cipamfylline/vehicle group (p<0.001) 
andd in favour of hydrocortisone 17-butyrate in the cipamfylline/hydrocortisone 
17-butyratee group (pO.001). 

Overall,, patients found the treatments to be cosmetically acceptable in 
96%% of assessments (186/194). There was no statistically significant difference 
inn patients' assessment of the cosmetic acceptability of the cipamfylline and 
vehiclee creams. However, the hydrocortisone 17-butyrate cream was considered 
statisticallyy significantly more acceptable than the cipamfylline cream by 
patientss (pO.001). 
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FigureFigure 4: Pruritus Score for atopic dermatitis, during two weeks treatment with 
cipamfyllinecipamfylline cream and cream vehicle (above) and treatment with cipamfylline 
creamcream and hydrocortisone 17-butyrate (down). 
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Compliancee with randomised treatment 
Compliancee with the treatments was good, 39 out of 52 patients in the 
cipamfyl l ine/vehiclee group and 40 out of 48 patients in 
cipamfylline/hydrocortisonee 17-butyrate group complying fully with the trial 
medication.. The amount of medication used, which was determined for 49 
patientss in the cipamfylline/vehicle group and for 44 patients in 
cipamfylline/hydrocortisonee 17-butyrate group, was similar between treatment 
groupss and between treatments. On average, the amount of study medication 
usedd during a week ranged from 8.2 g for the hydrocortisone 17-butyrate arm in 
thee second week of treatment to 10.4 g for the cipamfylline arm in the first 
weekk of treatment in the same group. 

Follow-Upp after  randomised treatment 
Thee incidence of relapse was assessed in 44 patients in the cipamfylline/vehicle 
groupp and in 40 patients in the cipamfylline/hydrocortisone 17-butyrate group. 
Inn the cipamfylline/vehicle group, relapse was recorded on both treated sides 
forr 21 patients, on the cipamfylline treated side only for 2 patients, and on the 
vehiclee treated side only for 5 patients. No relapse was seen on either side for 
166 patients. The difference in relapse rates for the two treatments, is not 
statisticallyy significant. In the cipamfylline/hydrocortisone 17-butyrate group, 
relapsee was recorded on both treated sides for 8 patients, on the cipamfylline 
treatedd side only for 9 patients and on the hydrocortisone 17-butyrate treated 
sidee only for 1 patient. No relapse was seen on either side for 22 patients. 
Relapsee was statistically significantly more common on the cipamfylline treated 
sidee compared with the hydrocortisone 17-butyrate treated side (p=0.022). 

Adversee events and laboratorv monitorin g 
InIn the cipamfylline/vehicle group, 29 (55.8%) patients reported a total of 63 
adversee events. In the cipamfylline/hydrocortisone 17-butyrate group, 20 
(40.8%)) patients reported a total of 41 adverse. Adverse drug reactions listed by 
Systemm Organ Class are shown in Table 2. The application site disorders mainly 
comprisedd stinging/itching/burning on application. Skin and appendage 
disorderss comprised mainly worsening of eczema in the cipamfylline/vehicle 
groupp and pruritus/prickly feeling in the cipamfylline/hydrocortisone group. Al l 
centrall  and peripheral nervous system disorders involved headaches. 

Theree was no statistically significant differences between treatments in 
thee incidence of treatment specific adverse events (defined as cutaneous adverse 
eventss occurring on the randomised treatment areas considered by the 
investigatorr to be possibly or probably treatment related), in either treatment 
groupp (p=0.13 for both groups). Two patients ceased treatment due to 
unacceptablee adverse events. One patient in the cipamfylline/vehicle group 
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stoppedd treatment after 5 days due to flare up of the eczema on the vehicle 
treatedd side and on areas outside the treatment areas. The other patient in the 
cipamfylline/hydrocortisonee 17-butyrate group stopped treatment after 7 days 
duee to flare up of eczema outside the treatment area. 

Laboratoryy analysis indicated no unexpected or untoward effect on the 
haematologyy and blood chemistry parameters monitored. 

Serumm concentrations of cipamfvllin e 
Inn the cipamfylline/vehicle group, 17 (32.7%) out of 52 patients had detectable 
levelss of cipamfylline in serum samples on at least one occasion (11 on one 
occasion,, 5 on 2 occasions and 1 on 3 occasions). After 3 days treatment 7 
patientss had values between 2.1 and 11.6 mg mL', after 7 days 7 patients had 
betweenn 2.1 and 5.7 mg mL"1 and at 14 days 9 patients had between 2.3 and 6.3 
mgg mL"1. Seven days after treatment one patient had 2.3 mg mL ' cipamfylline 
inn serum (this patient had 5.7 mg mL"1 and 3.5 mg mL"1 after 7 and 14 days 
treatmentt respectively). 

Threee patients in the cipamfylline/hydrocortisone 17-butyrate group had 
measurablee serum concentrations of cipamfylline prior to commencing 
treatment.. One patient had measurable levels on only one occasion, another 
patientt had levels at three visits (2.3-7.6 mg mL"1) and a final patient had 
measurablee levels at all visits (8.2-40 mg mL"1 the highest concentration being 
detectedd in the post-treatment follow-up). These results could not be explained 
byy any concomitant medication patients were taking. Among the remaining 46 
patients,, 15 (32.6%) had detectable levels of cipamfylline on at least one 
occasionn ( 11 on one occasion, 3 on 2 occasions and 1 on 3 occasions). After 3 
dayss treatment, 6 patients had values between 2.1 and 9.8 mg mL', after 7 days 
88 patients had values between 2.0 and 5.7 mg mL"1 and after 14 days, 6 patient 
hadd values between 2.4 and 4.0 mg mL'. No cipamfylline was detected in 
sampless taken seven days after treatment was completed. 

Noo correlation between the change in the Total Severity Score from 
baselinee to end of treatment and the maximum recorded serum concentration of 
cipamfyllinee was seen in either the cipamfylline/vehicle group (r=0.03) or the 
cipamfylline/hydrocortisonee 17-butyrate group (r=0.01). No relationship 
betweenn the cipamfylline serum concentrations and adverse events could be 
detected. . 
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DISCUSSION N 

Thiss study has demonstrated that cipamfyliine, a new PDE4 inhibitor, is more 
effectivee than vehicle in treating atopic dermatitis, but is less effective than a 
groupp II steroid, hydrocortisone 17-butyrate. 

Ourr study was a randomised, double-blind, parallel group study 
involvingg two arms in which cipamfyliine was compared with vehicle and the 
corticosteroid,, hydrocortisone 17-butyrate and was a proof of concept study. It 
wass considered that efficacy in a proof of concept study had to be evident 
withinn two weeks. At the time the study was planned sufficient data on 
cipamfyliinee to allow treatment on the whole body were not available. 
Thereforee a left/right design involving application to the arms only and limited 
too two weeks was chosen. With a left/right design there is always the possibility 
off  the patient using treatment on the non-designated side either accidentally or 
intentionally.. Patients complied well with the treatments and there was good 
agreementt between treatments on the amounts of medication used. The 
establishmentt of the diagnosis of atopic dermatitis was based on recognised 
criteriaa 15 and the number of patients to be recruited was exceeded. The study 
wass also effectively blinded and all available data were included in the efficacy 
analyses.. The primary response criterion was the reduction in the Total Severity 
Scoree for atopic dermatitis, which was a modification of the SCORAD 
systemm 18-20 whereby dryness and the area of affected skin were not assessed. 
Thesee modifications are appropriate as dryness is assessed on unaffected skin 
andd we evaluated only target lesions. The results of the study can be interpreted 
withh confidence. 

Thiss is the first study to examine the efficacy of cipamfyliine in atopic 
dermatitis.. Cipamfyliine cream was significantly more effective than cream 
vehicle.. Efficacy was established in respect of the reduction in the Total 
Severityy Score, reduction in the severity score for its individual components 
andd by the assessment of the overall clinical response by both the investigator 
andd the patient. Cipamfyliine cream also reduced the score for pruritus to a 
significantlyy greater degree than did vehicle. However it has to be accepted that 
assessingg pruritus in a left/right study may be problematic. It cannot be 
excludedd that pruritus emanating from one side of the body would not influence 
thee perception of pruritus on the other. However cipamfyliine treatment was 
significantlyy more effective than vehicle in reducing the score for excoriation. 
Excoriationn is likely to be a consequence of pruritus, thereby indicating that 
cipamfyliinee probably did in fact reduce the severity of pruritus. 

Thee only other PDE4 inhibitor shown to have clinical activity in atopic 
dermatitiss is CP 80,63314. Treatment was also given double-blind, but for up to 
288 days. A scoring system based on only three signs, erythema. 
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induration/papulationn and excoriation was used. It is, therefore, difficult to 
comparee the results with CP 80,633 with those we achieved with cipamfylline. 
However,, the results from both studies confirm that PDE4 inhibitors have 
clinicallyy significant anti-inflammatory activity in the treatment of atopic 
dermatitis.. Although we found cipamfylline had clinical activity in treating 
atopicc dermatitis it was significantly less than that achieved with a moderately 
potentt group II steroid, hydrocortisone 17-butyrate. Superiority of 
hydrocortisonee 17-butyrate was apparent with all response criteria. 

Adversee events contributed to treatment withdrawal in only two 
patients.. One patient in the cipamfylline/vehicle group stopped treatment after 5 
dayss due to flare up of dermatitis on the vehicle treated side and on areas 
outs idee the t reatment areas. The other pat ient in the 
ciparnfylline/hydrocortisonee 17-butyrate group stopped treatment after 7 days 
duee to flare up of dermatitis outside the treatment area. It can be concluded that 
overalll  cipamfylline cream 
iss well tolerated. There was also no evidence of any adverse effect of 
cipamfyllinee treatment on the indices of haematology and blood chemistry 
monitored. . 

Theree is evidence of limited absorption of cipamfylline when applied 
topically.. Detectable serum concentrations were recorded in around 25 percent 
off  patients. These observations must however be treated with some caution. The 
highestt concentration detected - 40 mg mL-1 - was recorded 7 days after 
treatmentt was completed in one of three patients in whom cipamfylline serum 
levelss were detected prior to receiving treatment. Interference with the HPLC 
assayy by other compounds present in serum appears possible and the specificity 
off  the assay for cipamfylline needs further investigation. 

Topicall  corticosteroids are the mainstay of active treatment of atopic 
dermatitis.. Although effective there is concern about their long term use and 
usee of the more potent steroids particularly in children. There could be a place 
forr topical non-corticosteroids such as cipamfylline in the management of 
atopicc dermatitis and further studies with this compound are warranted. 
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SUMMAR Y Y 

Highh dose UVA-1 is a new modality for the treatment of atopic dermatitis. It is 
effective,, but the long-term side effects of these high doses are unknown. For 
highh doses expensive high pressure mercury lamps are used with additional 
filterss and air-conditioning. Medium dose UVA-1 therapy can be provided by 
thee use of fluorescent tubes, it is less expensive, and may have a lower risk of 
longg term side effects. For these reasons we evaluated the effectiveness and 
safetyy of medium dose UVA-1 therapy by fluorescent tubes for the treatment of 
severee atopic dermatitis. 

Thirteenn adults with moderate to severe atopic dermatitis were treated with 
fifteenn successive daily doses, starting with 3, 6, 12, and 24 J/cm2 to prevent 
erythema.. From the fifth treatment the daily dose was 48 J/cm2. The total 
cumulativee dose was 573 J/cm2. The SCORAD was assessed during all visits to 
thee outpatient clinic. 

Afterr fifteen treatments the improvement of the SCORAD value was 50%. 
Thee improvement was more pronounced for pruritus (45.8%) and the extent of 
thee dermatitis (73.9%) in comparison to the improvement of the intensity of the 
dermatitiss (42.8%).Ultraviolet induced erythema (sunburn) was not reported. 

Mediumm dose UVA-1 therapy provided by fluorescent tubes is an effective 
treatmentt for severe atopic dermatitis. No therapy related side effects were 
seen.. Because of the lack of erythema (sunburn), there is no reason to start with 
loww dose UVA-1. This study indicates the potential of UVA-1 in the treatment 
off  atopic dermatitis. 
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INTRODUCTIO N N 

Inn the ultraviolet treatment of atopic dermatitis several wavelengths are 
used:: UVA(l) , PUVA(2), UVA+UVB(3), and UVB(4). We know that UVB 
radiationn (295-315nm) is not suitable for acute exacerbations and is therefore 
restrictedd to chronic cases(4). Combinations of UVB with UVA (300-400nm) 
aree more effective than UVB alone(6) and the result can be improved by 
increasingg the UVA portion(3). Systemic photo chemotherapy, PUVA, is more 
effectivee than ultraviolet as mono therapy, but is associated with a number of 
sidee effects such as the rebound-effect and an increased risk of developing skin 

cancer(7). . 
Longg wave UVA (UVA-1) is a new therapeutic option for atopic dermatitis 

andd has a wavelength of 340-400nm (8-12). This wave length is interesting 
becausee of its side effects profile(13). A frequent reported side effect of 
ultraviolett irradiation is erythema, caused by irradiation with wave lengths 
beloww 330 nm. When the tubes used for this therapy give no radiation below 
3400 nm, no erythema is to be expected and relatively high doses can be used. 
Thee effect of UVA-1 is attributed to effects on IgE-bearing epidermal 
Langerhans'' cells as well as modified secretory patterns of dermal mast cells 
andd keratinocytes(14). 

UVA- 11 is used as low-dose (up to 20 J/cm2 per treatment), medium-dose 
(20-500 J/cm2 per treatment), and high-dose (50-130 J/cm2 per treatment). Other 
indicationss for UVA-1 under investigation are urticaria pigmentosa(15), 
localizedd scleroderma (morphea)(16), and chronic vesicular dyshidrotic hand 
eczema(17). . 
Publishedd studies about UVA-1 treatment for atopic dermatitis were studies 
withh high-dose UVA-1 provided by high-pressure mercury lamps. These 
devicess are expensive, especially because they need additional cooling (air-
conditioning).. Low dose and medium dose UVA-1 can be provided by 
fluorescentt tubes. These tubes are les expensive as high pressure mercury 
lamps,, and they don't produce so much heat as the mercury lamps. Additional 
heat-filterss and air-conditioning are therefore not necessary for fluorescent 
tubes. . 

Too study the effectiveness of this new therapeutic option, we needed an 
appropriatee scoring system: widely used, accepted, and validated for ultraviolet 
therapyy in adult patients with atopic dermatitis. A widely used scoring system 
inn Europe is the SCORAD index. This index was developed in the early 
nineties,, by the European Task Force on Atopic Dermatitis. In their consensus 
reportt two variants of an assessment system were compared(18). The most 
practicall  and simple system was preferred for easy routine use in outpatient 
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clinics.. With a good within- and between-observer variability the RES-1 system 
wass renamed into SCORAD (SCOring Atopic Dermatitis) for easier 
memorization.. The SCORAD system was originally designed for the use in 
children,, mainly for the evaluation of topical drugs. Ultraviolet therapy is not 
usedd for the treatment of children because of practical reasons and 
contraindications.. Although the SCORAD is now also widely used in studies 
withh adult patients, there is no experience in ultraviolet therapy. 

Wee decided to perform a pilot study with the SCORAD to evaluate UVA-1 
therapy.. In this study we were looking for practical usefulness in an outpatient 
clinicc setting. If the therapy improves the dermatitis, it is expected that this is 
reflectedd in all parts of the measuring system. Atopic dermatitis is a chronic 
skinn disease, which improves gradually when treated appropriate. Other 
objectivess of this study were to evaluate the treatment schedule of 15 
treatmentss in three weeks. Side effects and concomitant medication were 
monitored.. The efficacy of the treatment itself can also been used for power 
calculationss for future clinical studies. 

MATERIA LL  AND METHOD S 

Patients s 
Thee study was designed as a phase 2, open label, non-comparative study 

performedd in one academic dermatology outpatient clinic. Thirteen adult 
patientss with atopic dermatitis as defined according to the criteria of Hanifin & 
Rajka(19)) as well as according to the Millennium Criteria(20) participated. At 
leastt 10% of their body surface area (BSA) was affected. The study started in 
mid-winterr and ended in mid-spring. 

Thirteenn adult patients were included: 7 males and 6 females. The mean age 
wass 27.9 year (SD 8.1). Baseline values were 5.9 (SD 2.6; range 0-10) for 
pruritus,, 42.8% (SD 18.2) of the BSA for mean extent of the disease. The mean 
SCORADD index at baseline was 45.4 (SD 8.8). 

Thee major exclusion criteria were: skin type I, active herpes infection, 
knownn to be HIV positive(21), a history of skin cancer, the use of phototherapy 
(UV)) or intensive sunbathing or systemic therapy (steroids, cyclosporin) within 
11 month prior to and during the study; the use of oral antibiotics within 2 weeks 
priorr and during the study; the use of oral antihistamines within 1 week prior 
andd during the study. In addition, the patients had to agree not to use phototoxic 
drugss or topical medications (corticosteroids, tar preparations, antibiotics, 
antihistamines)) during the study. 
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Al ll  patients were informed of the study procedures and study therapy and 
gavee their written consent. 

Treatment t 
Forr the UVA-1 therapy we used an Waldmann 7001 cabin with Philips TL 

100W/10RR fluorescent lights. The subjects started the radiation on week-days 
(Monday,, Tuesday, Wednesday, Thursday or Friday), continuing once a day on 
thee next week-days. No interruption was allowed, only the obligatory weekend 
(Saturdayy and Sunday) breaks. 

Startingg with 3 J/cm2 the first day, the dose was doubled in the next days: 6 
J/cm22 the second day, 12 J/cm2 the third day and 24 J/cm2 the fourth day. From 
thee fifth day on the dose was 48 J/cm2, for eleven times. The 48 J/cm2 radiation 
lastss approximately 45 minutes. Total exposure per patient was 573 J/cm2. This 
treatmentt scheme was successfully used in a previous study with medium dose 
UVA-11 therapy for atopic dermatitis( 12,22). 

Patientss who missed more than three scheduled therapy sessions during the 
study,, were considered as drop-out from the study; non-compliance. 

Assessments s 
Thee evaluations for efficacy and safety were performed at the screening 

visit,, on all 15 treatment days (just before the treatment) and at follow-up (7 
dayss after the last treatment). Safety assessments were based on clinical adverse 
eventss reported by patients or observed by the physician. Adverse events and 
concomitantt medication were monitored on a regular basis. 

Forr efficacy evaluation the SCORAD index was used(18). This scoring 
systemm consists of three parts: part A is the extent of the involved area, part B is 
thee sum of the six intensity items (erythema, edema/papulation, oozing/crust, 
excoriation,, lichenification, dryness) and part C is the sum of the two 
subjectivee symptoms (pruritus and sleep loss). The extent of the dermatitis was 
scoredd using the rule of nine to assess the percentage of the total body area 
involved.. The intensity items were all measured with a 4 point scale: 0 for 
absent,, 1 for mild, 2 for moderate, and 3 for severe. The intensity items were 
scoredd at a mean lesional site, with exception of dryness. Dryness was scored at 
non-lesionall  sites. The subjective symptoms were both scored by the patients 
onn a visual analog scale (range 0-10). The SCORAD was calculated from the A, 
B,, and C parts with the formula: A/5 + 7B/2 + C. The extent determines 20% of 
thee SCORAD, the intensity 60% and the subjective symptoms 20%. The 
minimumm SCORAD index is 0, the maximum SCORAD index is 103. To 
minimizee the inter-observer variation, one investigator performed 91% of the 
measurementss (159 out of 175). 
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Eachh of the components of the SCORAD was tabulated separately. For each 
componentt of the SCORAD, the percentage change from baseline was 
calculated.. P-values were calculated with the 4Paired samples T test' to test 
treatmentt effects. 

RESULTS S 

Participants s 
Tenn out of the thirteen severe (SCORAD >40) atopic dermatitis patients 

completedd the study. One patient stopped after three treatments due to a lack of 
efficacy.. He had the same experience with heat and with UVB treatment in the 
past.. Unfortunately, this was not clear to the investigator at the screening visit. 
Thiss withdrawal could have been expected, because of the warmth in the cabin 
duringg the long treatment sessions. The other two drop-outs were severe atopic 
dermatitiss patients who had been treated with systemic immunosuppressive 
therapyy (cyclosporin) before. They stopped the UVA-1 treatment due to a lack 
off  immediate efficacy. 

SCORADD analysis 
Afterr some practical instructions and training, the assessment for the 

SCORADD takes only about 5 minutes to perform. All together we needed only 
100 minutes per visit for the study evaluations. The scoring of the pruritus and 
sleepp loss on a visual analog scale (VAS) was done by the patients themselves. 
Scoringg of the subjective items by the patients themselves, the daily attention of 
thee investigator, and the daily improvement of the SCORAD index frequently 
shownn to the patient in a graph were appreciated by the participating patients. 
Forr the evaluation of the coherence of the three constituents of the SCORAD 
(extent,, intensity, and subjective symptoms) we calculated correlation 
coefficients.. The A, B, and C parts of the SCORAD were correlated with 
coefficientss between 0.62 and 0.75 . The correlation between the subjective 
symptomss 'sleep loss' and 'pruritus' was 0.66 , between pruritus and the extent 
off  the dermatitis 0.58 , and between pruritus and the intensity of the dermatitis 
0.533 . Sleep loss was correlated with the intensity of the dermatitis (0.81). The 
correlationn with the extent of the dermatitis was 0.53 . To the constituents parts 
off  the intensity of the dermatitis, the sleep loss was correlated with the 
oedema/papulationn (0.80) and dryness (0.79). 

Thee correlation between successive measurements was computed to reflect 
thee gradual improvement of the dermatitis, as seen by the patients and the 
investigators.. The mean correlation between successive measurements of the 
SCORADD was 0.83 (range 0.58 - 0.97). 
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Safety y 
Forr the evaluation of the treatment schedule the adverse events were 

monitoredd on a regular basis. Erythema is one of the most common side effects 
off  ultraviolet therapy with a wave length below 330 nm. Although we did not 
expectt erythema from a treatment with a wave length from 340 nm to 400 nm, 
wee decided to start with a low dose and we gradually increased the dose. No 
erythemaa was seen in this study. 

Adversee events reported by all patients (intention to treat population, n=13) 
weree dizziness (3 patients) and eye infection / irritation (2 patients). There were 
noo serious adverse events, and none of the patients withdrew because of 
adversee events. 

Outcome e 
Thee symptoms worsened in the first days. The highest mean scores for 

prurituss (6.46), for the extent (44.0), and for the SCORAD-total (47.5) were 
reachedd at day 2. Levels returned to baseline after 3 (itch) or 4 (extent and 
SCORAD-total)) treatments. After these first 3 to 4 treatments the symptoms 
improvedd gradually, reflected by a decrease of the SCORAD: see figure I. The 
improvementt was more pronounced for pruritus (45.8%; p=0.03) and the extent 
off  the dermatitis (73.9%; p=0.003) in comparison to the improvement of the 
intensityy of the dermatitis (42.8%; p=0.001), see table II . One week after the 
lastt treatment a follow-up visit was planned. At this visit the improvement was 
stilll  46.9% (pO.001). 
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day y 

1 1 

2 2 

3 3 

4 4 

5 5 

8 8 

9 9 

10 0 

11 1 

12 2 

15 5 

16 6 

17 7 

18 8 

19 9 

26 6 

treatment t 
number r 

I I 

II I 

III I 

IV V 

V V 

VI I 

VII I 

VIM M 

IX X 

X X 

XI I 

XII I 

XIII I 

XIV V 

XV V 

treatment t 
dosee J/cm2 

3 3 

6 6 

12 2 

24 4 

48 8 

48 8 

48 8 

48 8 

48 8 

48 8 

48 8 

48 8 

48 8 

48 8 

48 8 

cumulative e 
dosee J/cm2 

3 3 

9 9 

21 1 

45 5 

93 3 

141 1 

189 9 

237 7 

285 5 

333 3 

381 1 

429 9 

477 7 

525 5 

573 3 

SCORAD D 
totall (SD) 

45.44 (8.8) 

47.55 (8.5) 

46.2(10.0) ) 

46.6(12.3) ) 

43.88 (9.7) 

40.44 (9.9) 

39.1(9.9) ) 

39.4(10.8) ) 

32.33 (9.9) 

32.0(10.8) ) 

32.6(15.5) ) 

26.88 (9.6) 

25.33 (9.8) 

24.4(11.2) ) 

23.11 (9.8) 

24.11 (8.4) 

TableTable 1. Change of the mean SCORAD index before, during, and after 
treatment treatment 
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500 -

455 -

400 -

355 -

30 0 

255 -

20 0 
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11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

11 3 5 7 9 11 13 15 

treatments s 

FigureFigure 1. Mean SCORAD index before, during, and after treatment in 10 out 
ofof 13 patients (last measurement is at follow-up, 1 week after last treatment) 
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SCORADD total 

erythema a 

edema/papulation n 

oozing/crust t 

excoriation n 

lichenification n 

dryness s 

intensity y 

extent t 

pruritus s 

sleepp loss 

before e 

treatment t 

42.6 6 

2.00 0 

1.67 7 

0.22 2 

1.00 0 

1.33 3 

1.56 6 

7.78 8 

37.5 5 

5.33 3 

2.56 6 

after r 

treatment t 

21.3 3 

1.22 2 

0.67 7 

0.00 0 

0.44 4 

1.22 2 

1.00 0 

4.45 5 

9.78 8 

2.89 9 

0.56 6 

change e 

-49.9% % 

-39.0% % 

-60.0% % 

-100% % 

-55.6% % 

-8.3% % 

-35.7% % 

-42.8% % 

-73.9% % 

-45.8% % 

-78.3% % 

p-value e 

<0.001 1 

0.001 1 

0.003 3 

0.169 9 

0.013 3 

0.594 4 

0.013 3 

0.001 1 

0.003 3 

0.030 0 

0,046 6 

TableTable 2. Changes in mean SCORAD total and mean SCORAD parameters in 
thethe patients who completed the treatment 

DISCUSSION N 

AA randomized, double-blind study is nearly impossible for the evaluation of this 
neww therapeutic modality. The treatment is characterized by the heat and long 
duration,, in comparison to other ultraviolet treatments (UVA and/or UVB). We 
decidedd to perform a non-controlled pilot study to evaluate the potential of this 
neww therapeutic modality. 

Inn this study plasma levels of soluble interleukin-2 receptors and soluble 
interleukin-44 receptors were not measured. From other studies it is known that 
thesee plasma levels decrease under UVA-1 therapy(23). Because these plasma 
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levelss gave no additional information, we decided to use only a clinical 
evaluationn system. In this way we get more specific information about the 
differentt characteristics of the disease. 

Thee last years there has been some criticism about the SCORAD. Especially 
thee combination of objective and subjective symptoms has been criticized. New 
scoringg systems are in development, such as the Eczema Area and Severity 
Indexx (EASI)(24,25). In this scoring system the subjective symptom 'itch' is 
alsoo measured on a visual analog scale, only the evaluation of the itch is 
separatee from the evaluation of the objective items. Because pruritus is the 
mostt important sign for patients with atopic dermatitis, it is unthinkable to 
designn a measuring instrument for atopic dermatitis without consideration of 
thee pruritus. 

Forr 10 out of 13 patients medium dose UVA-1 therapy was an effective 
therapy.. Only for two very severe cases, who stopped their cyclosporin therapy 
forr this study, UVA-1 therapy was not effective. The last patient who 
discontinuedd the therapy could have been foreseen: atopic dermatitis can 
exacerbatee when sweating. The long and hot UVA-1 therapy was not suitable 
forr this patient. The remaining 10 severe atopic dermatitis patients completed 
thee treatment per protocol, and their dermatitis improved. The first four 
treatmentt days were difficult for most patients. The relatively low doses in the 
firstt days were not very effective, and the patients stopped other treatments 
(usuallyy a topical corticosteroid). From day 5 the treatment was performed with 
thee maximum dose, and the efficacy was higher. The most important symptom 
off  atopic dermatitis, the itch, is responding very well to the treatment. There is 
aa slow improvement of the intensity symptoms, resulting in a slower 
improvementt of the SCORAD index. In particular the symptoms 'dry skin' and 
'lichenification'' wil l not disappear in three weeks. These intensity symptoms 
determinee 60% of the total value of the SCORAD. The good improvement of 
subjectivee symptoms (like itch) and the extent are of relatively minor weight in 
thiss evaluating system. 

Wee started the treatment with a low dose because of limited experience with 
thiss new modality in our center. Retrospectively, it seems to be superfluous to 
startt with a low dose. Also considering the ineffectiveness of a low lose in the 
firstt days, we recommend to start with a higher dose. A better response to the 
treatmentt in the first days, as well as a better overall response can be expected. 
Forr practical reasons we interrupted the treatment during the weekends. Most 
patientss showed a increase in the severity of the disease after the weekends. 
Thee efficacy of the treatment may be better without interruption. This may be 
ann option for hospitalized patients. During the treatment, the patients were only 
allowedd to use emollients. Because tachyphylaxis is a well known side effect of 
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topicall  steroids, it came as no surprise that most patients reported an improved 
efficacyy of topical steroids at the follow-up visit. This was also reflected in a 
persistentt low value of the SCORAD after the UVA-1 therapy was stopped. 

Thee adverse event dizziness is frequently (3/13) reported. Standing in a very 
warm,, noisy and small (80 x 80 cm) cabin for 45 minutes without an orientating 
vieww and with eye protection may cause this dizziness. The use of a cabin in 
combinationn with a long duration of the treatment sessions may be unsuitable 
forr some patients. The development of filters and additional cooling promoted 
ass "cold light" UVA-1 therapy may lack this side effect(23). Eye irritation is 
oftenn seen in patients with atopic dermatitis. It is unlikely that this adverse 
eventt is caused by the treatment. Perhaps the use of protection glasses may 
havee contributed to this adverse event. 

Althoughh this pilot study is not a randomized, double-blind, controlled 
study,, the outcome confirmed the potential of UVA-1 treatment with fluorescent 
tubess in atopic dermatitis, also considering the more favorable side effect 
profilee in comparison to other ultraviolet treatments. 

Inn conclusion, medium-dose UVA-1 provides a useful addition in the 
gammaa of modalities available for the induction of partial remission in atopic 
dermatitis.. We also conclude that the starting and subsequent UV-doses can be 
equal,, i.e. 48 J/cm2. A contraindication is previous exacerbation of atopic 
dermatitiss by heat / sweating. Future studies should establish maintenance 
medium-dosee UVA-1 treatment regimens as well as sequential combination 
withh other modalities known to be effective in Atopic Dermatitis. 
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Chapterr  12 

SUMMAR YY AND CONCLUSION S 

Atopicc dermatitis (also known as atopic eczema), a common skin disorder 
characterisedd by itching, is becoming more and more prevalent. Atopy refers to 
aa group of hypersensitivity phenomena. The atopic diseases—asthma, hay 
fever,, hives and atopic dermatitis—are what can appear in a person who has an 
atopicc predisposition or atopic syndrome. While there are many different names 
forr this particular form of dermatitis around the world—in the Netherlands it is 
mostt often called atopisch eczeem or constitutioneel eczeem—we use the most 
commonn 'international' name in this dissertation, i.e. 'Atopic Dermatitis', in 
partt because atopic is more meaningful (i.e. more specific) than 
'constitutional'.. Dermatitis is a skin disease accompanied by itching, redness, 
swelling,, blisters, scratch marks, etc. There are various different kinds of 
dermatitis,, depending on the cause and the location in which it appears, but the 
mostt common form is atopic dermatitis. 

Itt is estimated that one out of five Dutch people have had the disease at 
somee point in their lives and that around 400,000 patients are currently 
sufferingg from it in the Netherlands. Atopic dermatitis has a major impact not 
onlyy on the patient's own quality of life, but also on his or her family or 
household.. Besides being unpleasant, the disease also involves considerable 
costss in both money and time: treating a moderate-to-serious case of dermatitis 
requiress an average of two to three hours each day. 

Thee treatment usually consists of standard ointments or creams (emollients) 
alongg with a corticosteroid ointment or fatty cream, which was developed back 
inn the early 1950s. Surprisingly, no better treatments have become available 
sincee then. Those that have been developed more recently are hardly ever used 
sincee they are too impractical, involve high costs or have serious side effects. 

Thee lack of effective new therapies is even more remarkable considering 
thatt safer and more effective medicines have been found for most other 
diseases,, precisely in the past half century. We were naturally very excited 
whenn a new class of medicines was found in the 1990s that might provide an 
alternativee for the use of corticosteroid ointments and creams. 
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Thee first chapter of this dissertation offers an overview of the current 
treatmentss for atopic dermatitis. These comprise general advice, indifferent 
therapies,, antibacterial therapies, diets, recommended topical therapies, 
systemicc therapies, photo(chemo)therapy, hospitalisation, clinics, the treatment 
off  complications, alternative and experimental therapies (including discussions 
off  the medicines described in chapters 3 through 9). Moreover, the 
epidemiology,, etiology, clinical symptoms and course of the disease, the 
diagnosiss and the differential diagnosis are likewise discussed. The second part 
off  Chapter 1 looks at the various different phases in the development of new 
mediciness and the set-up/objective of the studies discussed in chapters 2 
throughh 10. 

Inn studying treatments for atopic dermatitis, it is of the utmost importance that 
thee patients involved in fact have real atopic dermatitis rather than some other 
formm of dermatitis or even a different skin disorder altogether. While this would 
seemm an obvious condition, it can be a real problem in practice: in the case of 
twoo different patients who were convinced that they had atopic dermatitis and 
whoo wanted to take part in the studies mentioned in Chapter 4 and Chapter 6, 
respectively,, we ultimately determined the diagnosis of psoriasis vulgaris. 

Inn Chapter 2, the diagnosis of atopic dermatitis is described in more detail 
onn the basis of contemporary ideas about the disease. A standard test for 
determiningg whether or not someone has atopic dermatitis has yet to be 
developed.. The diagnosis is usually made on the basis of clinical phenomena 
(i.e.. what it looks like and where it is located) and anamnesis. Generally 
acceptedd criteria are usually used for studies on new treatments. On the basis of 
thee current understanding of the disease, we were able to adjust the most 
commonlyy used criteria for atopic dermatitis (Hanifin & Rajika 1980), 
especiallyy the most important feature of the atopic syndrome: the tendency to 
producee allergen-specific IgE. In our opinion, the presence of these antibodies 
iss a crucial feature of the diagnosis of atopic dermatitis, and we have therefore 
includedd it as a required symptom in the 'Millennium Criteria for the Diagnosis 
off  Atopic Dermatitis'. These new criteria can help ensure that the studies are 
conductedd exclusively with patients who have an 'irrefutable' case of atopic 
dermatitis,, so that the specific efficacy of the new treatments against atopic 
dermatitiss wil l become more clear. 

Studiess on the maturation of white blood cells in patients with atopic dermatitis 
havee shown that a certain type of white blood cell (T-helper cells) are more apt 
too mature into so-called Th 2 cells in atopic patients. These Th 2 cells make 
substancess (chemokines) that cause reactions in the body that we can ultimately 
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observee as dermatitis. Medicines such as ciclosporine, which work as inhibitors 
forr these cells, turn out to be very effective against atopic dermatitis. 
Unfortunately,, ciclosporine has serious side effects—especially in the long 
term.. In an attempt to prevent these side effects, especially to the kidneys, the 
applicationn of ciclosporine in the form of an ointment was tested. This proved 
too be ineffective, however. In the 1990s, new substances were discovered that 
inhibitt the T cells in the same way as ciclosporine. In contrast to the latter, the 
neww substances are able to pass through the skin and can thus potentially be 
appliedd as an ointment or cream. One of these new medicines is pimecrolimus, 
whichh was selected for its suppressive properties from among hundreds of 
variantss of the substance ascomycine. As no name had yet been given to this 
particularr ascomycine derivative when these first studies were being conducted, 
thee abbreviation SDZ ASM 981 was used. In the meantime, the name 
pimecrolimuss has been assigned to the substance, which wil l be marketed under 
thee registered name Elidel. 

ChapterChapter 5 is a report on the first study ever conducted on pimecrolimus cream 
(Elidel®,, SDZ ASM 981) as a medicine against atopic dermatitis. Together 
withh tacrolimus (Protopic®, FK506), discussed in chapters 8 and 9, this 
medicinee forms a new class of corticosteroid-free medicines: the topical 
immunomodulators.. The study, in which we treated two dermatitis (test) sites 
perr patient (one with pimecrolimus cream and one with a standard cream), 
consistedd of two components. In the first part, both creams were used twice a 
day.. In the second part, another 20 (new) patients were treated, but only once a 
day.. While it is very common to prescribe the use of ointments and creams 
twicee a day, this is not always necessary. Some medicines, like corticosteroid 
ointmentss and creams, are virtually just as effective when used only once a day. 
Moreover,, there is considerably less chance of side effects occurring when the 
usagee is reduced to once a day. The study with pimecrolimus cream showed 
thatt using the cream twice a day would improve the symptoms of dermatitis by 
71.9%,, while there was a 37.7% improvement when it was used only once a 
day.. The improvement noted in the patients' symptoms already on their first 
visitt following the start of the treatment (after just two days of use) was a very 
goodd sign indeed. For a skin disease like atopic dermatitis, in which itching is 
thee primary feature, it is crucial that a therapy begin to work quickly. 
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Oncee the efficacy of pimecrolimus was demonstrated, and once it turned out 
thatt the cream had to be used twice a day after all, a study was conducted to 
investigatee the required strength of the cream. The results of this research, 
whichh involved 260 patients in 14 European hospitals, are described in Chapter 
4.4. The maximum technically feasible strength/amount (1%) was compared to 
strengthss of 0.6%, 0.2%, 0.05% and 0%. At the same time, the effect of these 
creamss was compared to an 'old-fashioned' potent corticosteroid cream 
(betametason).. The results showed us that the new cream once again proved 
effectivee even when used by hundreds of patients from various different 
countriess and that the pimecrolimus cream with the highest concentration 
workedd the best. After three weeks of use, however, the potent corticosteroid 
creamm turned out to work better than the most effective pimecrolimus cream. 

Topicall  medicines wil l only work if they are able to penetrate the skin. The 
drawbackk of this it that the medicines thus absorbed may have side effects 
elsewheree in the body. We know for example that using ciclosporine—a 
medicinee that works according to the same mechanism as pimecrolimus—can 
producee serious side effects. It is therefore of great importance that a new 
medicinee such as pimecrolimus not only be capable of penetrating the skin, but 
alsoo that it remain in the body in such low concentrations that it wil l not cause 
anyy serious side effects. We investigated this in the study described in Chapter 
5.5. The amount of pimecrolimus that the skin absorbs and that enters into the 
bloodstreamm is minute: it concerns millionths of grams (ng). This makes 
conductingg a study like the one described in chapters 5 and 6 extremely 
difficult .. A millionth of a gram of pimecrolimus more or less would already 
interferee with our measurements, so we had to do our utmost to prevent the 
bloodd samples from becoming 'polluted'. To this end, the patients were 
admittedd to the hospital, given special (sterile) gowns at regular intervals, were 
nott allowed to leave their rooms or to apply the medicine to their skin 
themselves,, were taken to separate rooms where special nurses took samples of 
theirr blood, etc. These precautionary measures later proved to have been 
justified:: in one instance, a blood sample was taken incorrectly, and the 
resultingg measurement was 5-10 times higher than the other 443 blood samples. 
78%oo of the samples contained so littl e pimecrolimus, if any, that it could no 
longerr be detected in laboratory tests. 
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Oncee it had became clear that the amount of pimecrolimus remaining in the 
bodyy after three weeks of using pimecrolimus cream was so very minute, the 
questionn was raised as to whether even those small amounts might not 
accumulatee over long-term use and thus eventually cause side effects after all. 
Moreover,, a medicine meant to be used over a long period of time needed to be 
testedd over a long period. To this end, we developed the study discussed in 
ChapterChapter 6. In developing this study, we assumed that patients with an average-
to-seriouss case of dermatitis could be treated successfully with pimecrolimus 
creamm alone (as a mono-therapy). The results of the study from Chapter 4 were 
ass yet unknown to us at that time. In order to be able to continue the research 
afterr 6 months with a minimum of 15 patients, we asked 20 patients to take 
part.. While no one had dropped out before term in the previous studies, we 
thoughtt it would be a good idea, considering the length of the study (12 months 
inn total), to ask an additional five patients. Unfortunately, a large number of the 
participantss did stop after a few months, as their serious cases of dermatitis 
couldd no longer be kept under control with pimecrolimus cream alone. In order 
too be able to complete the study successfully in spite of this, we doubled the 
numberr of participating patients. In addition, potent corticosteroid ointments 
weree used more often for shorter periods (maximum 14 days in total) in the 
eventt of exacerbations of the dermatitis that did not improve with pimecrolimus 
creamm alone. Besides these new insights about an effective use of the new 
medicine,, the study showed us that pimecrolimus did not accumulate in the 
body,, even after months of use. Indeed, the opposite proved to be the case: 
tracess of the new medicine could only be found in the blood during the first 
monthss of the use of the new cream. The more the skin healed, the less of the 
neww medicine it absorbed. It therefore appears that it would be impossible to 
applyy too much pimecrolimus cream. In this study—in which the pimecrolimus 
creamm was applied in a way that more closely resembled how normal patients 
wouldd use a cream (thus no longer in a special wing of the hospital as in the 
studyy in the previous chapter, but simply by rubbing it on themselves at 
home)—thee amount of medicine in the blood was considerably lower: 98% of 
thee 918 blood samples contained too littl e (if any) medicine to be observed in 
thee laboratory (LoQ=0.5ng). This was also the first study in which 
pimecrolimuss cream was applied for a longer period (a maximum of 12 
months).. The favourable effect continued, whereas the corticosteroid ointments 
normallyy used quickly show a habituation effect (tachyphylaxy). 
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Wee investigated another one of the hundreds of derivatives of ascomycine, SDZ 
ASDD 732, in the study described in Chapter 7. The difference between this 
substancee and pimecrolimus, from the earlier studies, is that SDZ ASD 732 has 
noo effect on the T cells and mastcells in laboratory research (in vitro), while 
bothh medicines had proven effective as a treatment for contact-allergic 
dermatitiss in experiments with animals. The set-up of our study of SDZ ASD 
7322 was identical to that of the proof-of-concept study with pimecrolimus 
cream.. Unfortunately, the results were disappointing in this case. It is possible 
thatt a suppressive effect on the T cells (and mastcells) is a crucial factor for the 
effectivenesss of this new class of medicines and that an animal model with 
contactt dermatitis is not a suitable model for the treatment of humans with 
atopicc dermatitis. 

Chapterss 8 and 9 deal with tacrolimus, which people have known about longer 
thann pimecrolimus. Tacrolimus is a product from a fungus found on a mountain 
northeastt of Tokyo. The anti-bacterial effect was found to be disappointing, 
althoughh the substance did have a strong effect on the immune system, and on 
thee T cells in particular. For some years now, tacrolimus has therefore been 
administeredd both intravenously and in capsules as an immunosuppressive drug 
afterr organ transplants. During the research, tacrolimus tablets turned out to be 
veryy effective against skin diseases in which T cells play a major role 
(psoriasis,, atopic dermatitis). Unfortunately, when tacrolimus capsules are used 
againstt skin diseases, they have the same side effects as ciclosporine tablets. In 
contrastt to the latter, however, tacrolimus does work as an ointment. 

Thee research described in Chapter 8 deals with the effect of a lengthy treatment 
withh tacrolimus ointment. 316 patients in thirty hospitals in eleven European 
countriess participated in the study: 200 patients for a period of six months and 
1166 patients for twelve months. They treated all their dermatitis sites twice a 
dayy with tacrolimus ointment with a strength of 0.1%. This strength was chosen 
becausee it had demonstrated the least side effects in earlier research. The 
effectivenesss of the various strengths of ointment was investigated once again 
inn a subsequent study. The primary goal of the research was to study the safety 
off  the new medicine; to a lesser extent, its effect was also considered. The most 
commonn side effects were a burning sensation (47%), itching (24%) and 
rednesss of skin (12%). While itching and redness are also symptoms of 
dermatitis,, the burning sensation was clearly a side effect but one that 
fortunatelyy passed quickly. This side effect was often reported, especially in the 
firstt days of the use of tacrolimus ointment. There was littl e absorption of the 
medicinee via the skin, and the concentration of the medicine in the blood (as a 
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measuree for the systemic exposition) was minor. In 76% of the patients, the 
concentrationn was lower than 1 ng/ml. The effect of the ointment was good to 
excellentt for 54%, 81% and 86% of the patients after one week, six months and 
122 months, respectively. 

Oncee the efficacy and safety of tacrolimus ointment had been demonstrated for 
adultt patients, the first study involving the use of tacrolimus ointment on 
childrenn could begin. The results of this research are described in Chapter 9. In 
thiss international study, 560 children were divided into three groups. 189 of 
thesee pediatric patients were treated with 0.03% tacrolimus ointment, 186 of 
themm with 0.1% tacrolimus ointment, and the remaining 185 with a standard 
corticosteroidd ointment (1% hydrocortisone acetate ointment). After three 
weekss of using the ointments twice a day, the extent of the improvement in the 
dermatitiss was greatest in the group with 0.1 % tacrolimus ointment and least in 
thee group with 1% hydrocortisone acetate ointment. With children, too, a 
passingg period of a burning sensation on the skin after using the cream was the 
onlyy side effect that appeared more often in the groups of children who were 
treatedd with tacrolimus ointment, compared to those who were treated with 
corticosteroidd ointment. 

ChapterChapter 10 describes a study involving an entirely different kind of medicine, 
namelyy cipamfylline, a powerful inhibitor of phosphodiesterase. It is known 
thatt the leukocytes of atopic dermatitis patients have abnormally high cyclic 
AM PP phosphodiesterase activity. This high activity could be inhibited in 
laboratoryy research (in vitro) with phosphodiesterase inhibitors. Cipamfylline is 
aa potent and selective inhibitor of phosphodiesterase-4. To investigate both the 
effectivenesss and safety of this new medicine as a treatment for atopic 
dermatitis,, we compared the effect of 0.15% cipamfylline cream with that of 
bothh a placebo cream and a standard treatment for atopic dermatitis 
(hydrocortison-17-butyrate).. After two weeks of using the creams twice a day, 
thee cipamfylline cream appeared to work significantly better than the placebo 
cream.. But the effect of the corticosteroid cream (hydrocortison-17-butyrate) 
wass significantly better in reducing the dermatitis, as expressed in the 'Total 
Severityy Score', which was calculated using the various different symptoms of 
dermatitiss as evaluated by the researchers on a scale of one to four. While a 
differencee could be demonstrated statistically, we were not impressed by the 
clinicall  improvement of the dermatitis sites that the participants treated. The 
negligiblee clinical effect led us to refrain from participating in subsequent 
studiess with cipamfylline cream. 
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Thee final chapter, Chapter 11, describes the results of a study with ultraviolet 
therapy.. It is already well known that sunlight, and in particular ultraviolet rays, 
havee a favourable effect on the course of atopic dermatitis. Different parts of 
thee ultraviolet spectrum are used for the treatment of patients: UVA, UVB, 
combinationss of UVA and UVB or combinations of UVA with psoralens (i.e. 
photochemotherapy).. Research has shown that an acute exacerbation of atopic 
dermatitiss is best be treated with as much UVA as possible. The disadvantage 
off  high doses UVA is that it easily burns the skin, however. This burning is 
causedd by part of the spectrum of UVA rays (wavelengths up to 330 nm). By 
designingg equipment that would only emit UVA radiation that does not cause 
burningg (340-400 nm), high dosages could easily be administered. This became 
possiblee with the advent of UVA-1 therapy. The first thirteen patients we 
treatedd for atopic dermatitis with UVA-1 therapy in our centre were followed 
intensively.. The results of their treatment are described in Chapter 11. 

Sincee it is not uncommon that, besides the desired rays, radiation outside the 
intendedd spectrum is also emitted, we started with low amounts as a precaution. 
Thesee were doubled on a daily basis for five days until we had reached the 
maximumm dosage. In hindsight, the effect of the unintended radiation turned out 
too be quite minimal, and we now advise beginning immediately with high 
dosages.. The effect of the lower doses in the first week was even a slight 
worseningg of the dermatitis, possibly as a result of having stopped treatments 
thatt had been effective. The participants were treated five (working) days each 
week,, for three weeks. Following the therapy, the clinical score (SCORAD) 
decreasedd by 50%. One week after treatment (follow-up), the improvement was 
stilll  47%. We conclude that UVA-1 therapy is an effective treatment for 
patientss with serious atopic dermatitis. This therapy is hard on the patients due 
too the length and the frequency of the treatments. On the other hand, it produces 
feww side-effects, and there is no rebound effect afterwards: after stopping with 
thee treatment, the participants showed no direct exacerbation. The effect of the 
treatmentt can be improved by starting immediately with high doses. 
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InIn this dissertation, a number of new treatment modalities are discussed for the 
treatmentt of atopic dermatitis. Of these, the application of pimecrolimus, 
tacrolimuss ointment and UVA-1 therapy are the most promising. UVA-1 
therapyy is already available. In the Netherlands, however, there are very few 
hospitalss that have the facilities for this treatment. Hopefully, our research with 
thee relatively inexpensive (medium-dosage) equipment wil l contribute to the 
introductionn of this therapy in more locations. Much more—and more 
lengthy—researchh wil l be required for the medicinal treatment of atopic 
dermatitis.. Fortunately, the numerous studies involving tacrolimus ointment 
andd pimecrolimus cream are currently at such an advanced stage that the 
introductionn of these two new treatments can be expected in the Netherlands in 
thee near future. The fact that atopic dermatitis is especially prevalent among 
childrenn makes it only logical that these new medicines have also been well 
testedd for use with children. The topical immunomodulators wil l be one of the 
firstt treatment modalities that wil l already have been tested extensively for use 
withh children before their introduction. 

Unfortunately,, a curative therapy still unavailable. As the human genome is 
furtherr unravelled, it is expected that more and more wil l become clear about 
thee predisposition for the atopic syndrome. This could well lead to a 'golden 
standard'' test for the diagnosis of atopic dermatitis and to more specific 
therapeuticc and preventive interventions. 
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Chapterr  13 

SAMENVATTIN GG EN CONCLUSIE 

Atopischh eczeem is een veelvoorkomende jeukende huidziekte die steeds vaker 
voorkomt.. Atopie is volgens Van Dale o.a. een benaming voor een groep van 
overgevoeligheidsverschijnselen.. De atopische ziekten: astma, hooikoorts, 
galbultenn en atopisch eczeem, zijn de verschijnselen die kunnen optreden bij 
eenn persoon met een atopische aanleg of atopisch syndroom. Naast de vele 
verschillendee benamingen, die over de gehele wereld worden gebruikt voor de 
ziekte,, spreekt men in Nederland vaak van constitutioneel eczeem. Daar 
internationaall  meestal 'Atopie Dermatitis' wordt gebruikt, en atopie meer 
betekeniss heeft (specifieker is) dan constitutioneel, gebruik ik hier atopisch 
eczeem/atopicc dermatitis. Eczeem is een huidziekte die gepaard gaat met jeuk, 
roodheid,, zwelling, blaasjes, krabeffecten etc. Er zijn verschillende soorten van 
eczeem,, afhankelijk van o.a. oorzaak en lokalisatie. Atopisch eczeem is de 
meestt voorkomende vorm van eczeem. 

Naarr schatting zou één op de vij f Nederlanders de ziekte ooit hebben gehad 
enn zijn er in Nederland ongeveer 400.000 patiënten. Atopisch eczeem heeft 
grotee invloed op de levenskwaliteit en het functioneren van het gezin of 
huishoudenn van een patiënt met atopisch eczeem. De ziekte brengt niet alleen 
ongemak,, maar ook kosten met zich mee zowel in geld als in tijd: voor de 
verzorgingg van een matig tot ernstig eczeem is gemiddeld 2 tot 3 uur per dag 

nodig. . 
Dee behandeling bestaat doorgaans uit vette basiszalven of -crèmes 

(emollientia)) en een hormoonzalf of -vetcrème. Sinds de introductie van de 
hormoonzalven,, begin jaren vijfti g van de vorige eeuw, zijn er opmerkelijk 
genoegg geen betere behandelingen beschikbaar gekomen. De behandelingen, 
diee wel nieuw ontwikkeld zijn, worden nauwelijks gebruikt omdat zij erg 
onpraktischh zijn, met hoge kosten gepaard gaan of ernstige bijwerkingen 
hebben. . 

Hett ontbreken van goede nieuwe therapieën is des te opmerkelijker daar er 
voorr de meeste andere ziekten juist in de afgelopen 50 jaar veiligere en 
effectieveree geneesmiddelen zijn gevonden. 
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Wijj  waren dan ook zeer verheugd toen er in de negentiger jaren een nieuwe 
klassee van geneesmiddelen werd gevonden die mogelijk een alternatief zou 
kunnenn gaan vormen voor het gebruik van hormoonzalven en -crèmes. 

Inn hoofdstuk 1 van dit proefschrift wordt een overzicht gegeven van de huidige 
behandelingenn voor atopisch eczeem. De behandeling wordt verdeeld in de 
algemenee adviezen, indifferente therapieën, antibacteriële therapieën, diëten, 
aanbevolenn lokale therapieën, systemische therapieën, foto(chemo)therapie, 
hospitalisatie,, dagbehandelingscentra, behandeling van complicaties, 
alternatievee en experimentele therapieën (waarbij de geneesmiddelen uit 
hoofdstukk 3-9 aan de orde komen). Daarnaast komen de epidemiologie, 
etiologie,, klinische kenmerken en verloop van de ziekte, de diagnose en de 
differentiëlee diagnose aan de orde. 

Hett tweede deel van hoofdstuk 1 behandelt de ontwikkeling van nieuwe 
geneesmiddelenn in de verschillende fasen en de opzet/doel van de studies uit de 
hoofdstukkenn 2 t/m 10. 

Omm onderzoek te doen met behandelingen van atopisch eczeem is het van het 
grootstee belang dat de patiënten ook echt atopisch eczeem hebben en niet een 
anderee vorm van eczeem of zelfs een andere huidziekte. Dit lijk t 
vanzelfsprekend,, maar dat valt in de praktijk nog wel eens tegen (bij een 
tweetall  patiënten die er van overtuigd waren dat zij atopisch eczeem hadden en 
diee mee wilden doen met de onderzoeken van hoofdstuk 4 respectievelijk 
hoofstukk 6, stelden wij uiteindelijk de diagnose psoriasis vulgaris vast). In 
hoofdstukhoofdstuk 2 wordt de diagnose atopisch eczeem nader beschreven naar 
hedendaagsee inzichten. Tot op heden bestaat er geen standaard-test om vast te 
stellenn of iemand atopisch eczeem heeft. De diagnose wordt doorgaans gesteld 
opp het klinisch beeld (hoe het er uit ziet en de lokalisatie) en de anamnese. 
Voorr onderzoeken naar nieuwe behandelingen worden er doorgaans algemeen 
geaccepteerdee criteria gehanteerd. De meest gebruikte criteria voor atopisch 
eczeemm (Hanifm & Rajika 1980) konden door ons worden aangepast naar de 
huidigee inzichten. Hierbij moet met name worden gedacht aan de belangrijkste 
afwijkingg bij het atopisch syndroom: de neiging tot productie van allergeen 
specifiekk IgE. De aanwezigheid van deze antistoffen is volgens ons een cruciale 
eigenschapp van de diagnose atopisch eczeem en daarom als verplicht kenmerk 
opgenomenn in de 'Millennium criteria voor atopisch eczeem'. Deze nieuwe 
criteriaa kunnen er toe bijdragen dat de onderzoeken alleen gedaan worden met 
patiëntenn die 'onomstotelijk' atopisch eczeem hebben, zodat de specifieke 
werkzaamheidd van de nieuwe behandelingen tegen atopisch eczeem duidelijker 
naarr voren komt. 
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Uitt de onderzoeken naar de uitrijping van witte bloedcellen bij patiënten met 
atopischh eczeem is gebleken dat een bepaald soort witte bloedcellen (T-helper 
cellen)) bij atopische patiënten in versterkte mate uitrijpt tot zogenaamde Th-2 
cellen.. Deze Th-2 cellen maken stoffen (chemokines) die aanzetten tot reacties 
inn het lichaam die wij uiteindelijk kunnen waarnemen als eczeem. 
Geneesmiddelenn die remmend werken op deze cellen (bijvoorbeeld 
ciclosporine),, blijken zeer effectief tegen atopisch eczeem. Helaas geeft 
ciclosporinee -met name op de lange duur- ernstige bijwerkingen. Om deze 
bijwerkingenn op onder andere de nieren te voorkomen, is geprobeerd 
ciclosporinee als zalf toe te passen. Dit bleek helaas niet werkzaam. In de 
negentigerr jaren zijn er nieuwe stoffen ontdekt, die de T-cellen op dezelfde 
wijzee remmen als ciclosporine, maar in tegenstelling tot ciclosporine de huid 
well  kunnen passeren en dus mogelijk ook als zalf of crème kunnen worden 
toegepast.. Eén van deze nieuwe geneesmiddelen is pimecrolimus welke op zijn 
remmendee eigenschappen is geselecteerd uit honderden varianten van de stof 
ascomycine.. Ten tijde van de eerste onderzoeken was er nog geen naam 
gegevenn aan dit ascomycine derivaat en werd de afkorting SDZ ASM 981 
gebruikt.. Inmiddels is de stofnaam pimecrolimus bedacht en zal Elidel de 
merknaamm worden. 

HoofdstukHoofdstuk 3 is het verslag van het eerste onderzoek ooit met pimecrolimus 
crèmee (Elidel®, SDZ ASM 981) als geneesmiddel tegen atopisch eczeem. Dit 
geheell  nieuwe geneesmiddel, dat geen hormoon bevat, vormt samen met 
tacrolimuss (Protopic®, FK506) uit de hoofdstukken 8 en 9 een nieuwe klasse 
vann geneesmiddelen: de topicale immunomodulatoren. Het onderzoek waarin 
wijj  -op proef- twee eczeemplekken per patiënt behandelden (één met 
pimecrolimuss crème, één met basis-crème) bestaat uit twee delen. In het eerste 
deell  werden de crèmes twee keer per dag gebruikt. Na voltooiing van dit eerste 
deel,, werden nogmaals 20 (nieuwe) patiënten behandeld, maar nu éénmaal 
daags.. Alhoewel het zeer gebruikelijk is om zalven en crèmes tweemaal daags 
voorr te schrijven of te gebruiken, is dit niet altijd nodig. Sommige 
geneesmiddelen,, zoals hormoonzalven en -crèmes, zijn bij éénmaal daags 
gebruikk vrijwel even effectief als bij tweemaal daags gebruik. Bovendien kan 
doorr verminderd (éénmaal daags) gebruik de kans op bijwerkingen 
aanmerkelijkk kleiner worden. Uit het onderzoek met pimecrolimus crème bleek 
tweemaall  daags gebruik van de crème de verschijnselen van eczeem 71,9% te 
verbeteren,, terwijl bij éénmaal daags gebruik er een verbetering optrad van 
37,7%.. Zeer verheugend was het feit dat de patiënten bij hun eerste bezoek na 
startt van de behandeling (na twee dagen smeren) een verbetering van de 
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klachtenn lieten zien. Voor een ernstig jeukende huidziekte als atopisch eczeem 
iss het van groot belang dat een therapie snel 'aanslaat'. 

Nadatt de werkzaamheid van pimecrolimus was aangetoond en duidelijk was dat 
dee crème tweemaal daags moest worden gebruikt, startte een onderzoek naar de 
benodigdee sterkte van de crème. Het verslag van dit onderzoek, dat in 14 
Europesee ziekenhuizen met 260 patiënten plaatsvond, staat beschreven in 
hoofdstukhoofdstuk 4. De maximale sterkte/hoeveelheid (1%) die technisch haalbaar is 
werdd vergeleken met de sterktes 0,6% 0,2% 0,05% en 0%. Tevens is de 
werkzaamheidd van de crèmes vergeleken met een 'ouderwetse' krachtige 
hormoonn crème (bethametason). De resultaten leerden ons dat de nieuwe crème 
ookk werkte bij gebruik door honderden patiënten uit verschillende landen en dat 
dee pimecrolimus crème met de hoogste concentratie het beste werkte. Wel 
bleekk de krachtige hormoon crème beter te werken dan de best werkende 
pimecrolimuss crème, bij drie weken gebruik. 

Geneesmiddelen,, die op de huid worden aangebracht, zullen doorgaans werken 
alss zij de huid kunnen binnendringen. Nadeel hiervan is dat de opgenomen 
geneesmiddelenn in het lichaam bijwerkingen kunnen geven. Van ciclosporine, 
eenn geneesmiddel dat via het zelfde mechanisme werkt als pimecrolimus, zijn 
ernstigee bijwerkingen bekend. Het is dus van groot belang dat een nieuw 
geneesmiddell  als pimecrolimus wel door de huid naar binnendringt maar dat de 
concentratiee van pimecrolimus in het lichaam zo laag blijft , zodat het geen 
ernstigee bijwerkingen veroorzaakt. Dit hebben wij onderzocht in de studie die 
staatt beschreven in hoofdstuk 5. De hoeveelheden pimecrolimus die door de 
huidd worden opgenomen en in het bloed terecht komen zijn gering. Het gaat 
hierbijj  om miljoenste delen van grammen (ng). Dit maakt een onderzoek zoals 
beschrevenn in hoofdstuk 5 en 6 uitermate lastig om uit te voeren. Een 
miljoenstee deel van een gram pimecrolimus zou onze metingen al verstoren. We 
moestenn onze uiterste best doen om 'vervuiling' van de bloedmonsters te 
voorkomen.. Hiervoor werden de patiënten opgenomen in het ziekenhuis, kregen 
zijj  regelmatig speciale (schone) kleding, mochten zij hun kamer niet verlaten, 
mochtenn zij zich zelf niet insmeren, werd bloed afgenomen door een aparte 
verpleegkundigee in een aparte kamer, etc, etc. Achteraf bleken deze 
voorzorgsmaatregelenn niet onterecht: één keer is er bloed afgenomen op een 
foutievee wijze en de uitslag van de meting was 5-10 keer zo hoog als de overige 
4433 bloedmonsters. 78% van de monsters bevatte zo weinig, of geen 
pimecrolimus,, zodat het in het laboratorium niet meer kon worden 
teruggevonden. . 
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Nadatt duidelijk was dat de hoeveelheden pimecrolimus in het lichaam bij drie 
wekenn gebruik gemaakt van pimecrolimus crème zeer gering waren, kwam de 
vraagg naar voren of deze geringe hoeveelheid bij langdurig gebruik niet zou 
kunnenn oplopen en dan alsnog oorzaak van bijwerkingen zou kunnen zijn. 
Tevenss was het van belang om een geneesmiddel dat langdurig zou moeten 
wordenn gebruikt, ook langdurig te onderzoeken. Hiervoor ontwikkelden wij de 
studiee uit hoofdstuk 6. Bij het ontwerp van dit onderzoek gingen wij er vanuit 
datdat patiënten met gemiddeld tot ernstig eczeem goed behandeld konden worden 
mett pimecrolimus crème alleen (als mono-therapie). De resultaten van de studie 
uitt hoofdstuk 4 waren ons toen nog niet bekend. Om het onderzoek na 6 
maandenn te kunnen voortzetten met minimaal 15 patiënten vroegen wij 20 
patiëntenn deel te nemen. In de voorgaande onderzoeken was er tot dan toe 
niemandd voortijdig met het onderzoek gestopt. Maar gezien de lengte van het 
onderzoekk (totaal 12 maanden) leek het ons verstandig 5 patiënten extra te 
vragen.. Helaas bleek na enkele maanden dat een groot deel van de deelnemers 
voortijdigg was gestopt, daar hun ernstig eczeem niet meer met alleen 
pimecrolimuss crème onder controle was te houden. Om de studie toch nog 
succesvoll  te kunnen voltooien verdubbelden wij het aantal deelnemende 
patiënten.. Daarnaast werd vaker (in totaal maximaal 14 dagen) kortdurend 
gebruikk gemaakt van potente corticosteroid zalven bij verergeringen van het 
eczeemm die niet meer verbeterden met pimecrolimus crème alleen. Naast deze 
nieuwee inzichten over een effectief gebruik van het nieuwe geneesmiddel, 
leerdee de studie ons dat er geen accumulatie (stapeling) van pimecrolimus 
optrad,, ook niet na maanden lang gebruik. Het tegenovergestelde bleek eerder 
hethet geval: alleen in de eerste maanden van het gebruik van de nieuwe crème 
warenn er sporen van het nieuwe geneesmiddel in het bloed terug te vinden. 
Naarmatee de huid zich meer herstelde nam de opname van het nieuwe medicijn 
doorr de huid af. Het lijk t er dus op dat overdosering met pimecrolimus crème 
moeilijkk kan plaatsvinden. Bij dit onderzoek dat pimecrolimus crème toepaste 
opp een wijze die meer lijk t op de situatie zoals gewone patiënten een crème 
gebruikenn (niet meer in een speciale afdeling van het ziekenhuis zoals in het 
onderzoekk van het voorgaande hoofdstuk, maar gewoon zelf thuis smeren) was 
dee hoeveelheid geneesmiddel in het bloed aanmerkelijk lager: 98% van de 918 
bloedmonsterss bevatten te weinig of geen geneesmiddel om het in het 
laboratoriumm te kunnen terugvinden (LoQ=0,5ng). Tevens was dit het eerste 
onderzoekk waarbij pimecrolimus crème langdurig (maximaal 12 maanden) 
werdd toegepast. Het gunstige effect bleef aanhouden, terwijl de hormoonzalven 
diee normaliter gebruikt worden juist snel een gewenningseffect (tachyphylaxie) 
latenn zien. 
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Eénn van de honderden andere derivaten van ascomycine, het SDZ ASD 732, 
hebbenn wij onderzocht in de studie beschreven in hoofdstuk 7. Het verschil met 
pimecrolimuss uit de voorgaande studies is dat SDZ ASD 732 geen effect heeft 
opp de T-cellen en mestcellen bij laboratorium onderzoek (in vitro), terwijl beide 
middelenn effectief waren als behandeling van contact-allergisch eczeem in 
dierproeven.. SDZ ASD 732 hebben wij onderzocht in een studie met een 
identiekee opzet als het eerste onderzoek met pimecrolimus crème. Helaas 
blekenn de resultaten teleurstellend. Mogelijk is een remmend effect op de T-
cellenn (en mestcellen) een cruciale factor voor de werking van deze nieuwe 
klassee van geneesmiddelen, en is een diermodel met contacteczeem geen goed 
modell  voor de behandeling van mensen met atopisch eczeem. 

Hoofdstukkenn 8 en 9 gaan over tacrolimus. Tacrolimus is al wat langer bekend 
dann pimecrolimus. Tacrolimus is een product van een schimmel welke is 
aangetroffenn op een Japanse berg, ten noord-oosten van Tokio. De anti-
bacteriëlee werking was teleurstellend, maar de stof had een sterk effect op de 
afweer,, in het bijzonder de T-cellen. Sinds enkele jaren wordt tacrolimus als 
infuusvloeistoff  en in capsules dan ook toegepast als afweer remmend medicijn 
naa orgaan transplantaties. In onderzoek bleken tacrolimus tabletten zeer 
effectieff  tegen huidziekten waar T-cellen een grote rol spelen (psoriasis, 
atopischh eczeem). Helaas geven tacrolimus capsules bij gebruik tegen 
huidziektenn dezelfde bijwerkingen als ciclosporine tabletten. Maar in 
tegenstellingg tot ciclosporine werkt tacrolimus wel als zalf. 

Inn de studie beschreven in hoofdstuk 8 wordt het effect van een langdurige 
behandelingg met tacrolimus zalf besproken. In dertig ziekenhuizen in elf 
Europesee landen participeerden 316 patiënten in de studie: 200 patiënten 
gedurendee 6 maanden en 116 patiënten gedurende 12 maanden. Zij 
behandeldenn tweemaal daags al hun eczeemplekken met tacrolimus zalf met 
eenn sterkte van 0,1%. Deze sterkte was gekozen omdat deze de minste 
bijwerkingenn liet zien in voorgaand onderzoek. De effectiviteit van de 
verschillendee sterkten zalf is later in een apart onderzoek nogmaals onderzocht. 
Doell  van het onderzoek was met name de veiligheid van het nieuwe medicijn 
enn in mindere mate ook de werkzaamheid te onderzoeken. De meest 
voorkomendee bijwerkingen waren branderigheid (47%), jeuk (24%) en 
roodheidd van de huid (12%). Alhoewel jeuk en roodheid ook kenmerken zijn 
vann eczeem, was de branderigheid een duidelijke bijwerking die gelukkig vaak 
snell  voorbij was. Met name in de eerste dagen van het gebruik van tacrolimus 
zalff  werd deze bijwerking vaak gerapporteerd. De opname van het 
geneesmiddell  via de huid en de concentratie van het geneesmiddel in het bloed 
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(alss maat voor de systemische expositie) was gering. In 76% van de patiënten 
wass de concentratie lager dan 1 ng/ml. De werkzaamheid van de zalf was goed 
tott uitstekend bij 54%, 81% en 86% van de patiënten na respectievelijk 1 week, 
66 maanden en 12 maanden. 

Nadatt de effectiviteit en veiligheid van tacrolimus zalf was aangetoond voor 
volwassenn patiënten, kon het eerste onderzoek met tacrolimus zalf bij kinderen 
aanvangen.. De resultaten van dit onderzoek worden beschreven in hoofdstuk 9. 
Inn dit internationale onderzoek werden 560 kinderen verdeeld over 3 groepen. 
1899 patientjes werden behandeld met 0,03% tacrolimus zalf, 186 patientjes met 
0,1%% tacrolimus zalf en de overige 185 patientjes met een standaard 
hormoonzalff  (1% hydrocortisonacetaat zalf). Na drie weken tweemaal daags 
smerenn was de verbetering van het eczeem in de groep met 0,1% tacrolimus 
zalff  het grootst en in de 1% hydrocortisonacetaat zalf het kleinst. Ook bij 
kinderenn was een voorbijgaande periode met branderigheid van de huid na 
smerenn de enige bijwerking die vaker voorkwam in de groepen die behandeld 
werdenn met tacrolimus zalf in vergelijking met de kinderen die behandeld 
werdenn met hormoonzalf. 

Inn hoofdstuk 10 wordt een onderzoek beschreven met een geheel ander 
medicijn.. Het betreft cipamfylline, een krachtige remmer van fosfodiësterase. 
Hett is bekend dat leukocyten van atopisch eczeem patiënten een abnormaal 
hogee cyclisch-AMP-fosfodiësterase aktiviteit hebben. Deze hoge aktiviteit kon 
inn laboratorium onderzoek (in vitro) worden geremd met fosfodiësterase-
remmers.. Cipamfylline is een potente en selectieve remmer van fosfodiësterase-
4.. Om de effectiviteit en veiligheid van dit nieuwe geneesmiddel te 
onderzoekenn als behandeling van atopisch eczeem, vergeleken wij de werking 
vann 0,15% cipamfilline crème met placebo crème en met een standaard 
behandelingg voor atopisch eczeem (hydrocortison-17-butyraat). Na twee weken 
tweemaall  daags gebruik van de crèmes bleek cipamfilline crème significant 
beterr te werken dan placebo crème. Maar het effect van de hormoon crème 
(hydrocortison-17-butyraat)) was significant beter in het verminderen van het 
eczeem,, uitgedrukt in de 'Total Severity Score', welke werd berekend uit de 
verschillendee kenmerken van eczeem, zoals deze door de onderzoekers werd 
beoordeeldd op een 4 punts schaal. Alhoewel statistisch een verschil kon worden 
aangetoondd waren wij niet onder de indruk van de klinische verbetering van de 
eczeemplekkenn die door de deelnemers werden behandeld. Het geringe 
klinischee effect heeft ons doen besluiten niet verder te participeren in volgende 
onderzoekenn met cipamfylline crème. 
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Hett laatste hoofdstuk, hoofdstuk 11, beschrijft de resultaten van een onderzoek 
mett ultraviolet therapie. Het is al lang bekend dat zonlicht, in het bijzonder het 
ultraviolettee deel van zonlicht, een gunstig effect heeft op het beloop van 
atopischh eczeem. Voor de behandeling van patiënten met ultraviolet wordt 
gebruikk gemaakt van verschillende delen van het ultraviolette spectrum: UVA, 
UVB,, combinaties van UVA en UVB of combinaties van UVA met psoralenen: 
dee photochemotherapie. Uit onderzoek blijkt dat een acute verergering van 
atopischh eczeem (de exacerbatie) het best kon worden behandeld met zoveel 
mogelijkk UVA. Nadeel van hoge doses UVA is het gemakkelijk verbranden van 
dee huid. Dit verbranden treed op door een deel van de UVA stralen (golflengte 
tott 330 nm). Door nu gebruik te maken van apparatuur die alleen UVA straling 
afgeeftt welke geen verbranding veroorzaakt (340-400 nm), kunnen gemakkelijk 
hogee doseringen worden toegediend. Met de komst van UVA-1 therapie is dit 
mogelijk.. De eerste dertien patiënten die wij in ons centrum met UVA-1 
therapiee voor hun atopisch eczeem hebben behandeld, zijn intensief gevolgd. 
Dee resultaten van hun behandeling zijn beschreven in hoofdstuk 11. 

Daarr het niet ongebruikelijk is dat er naast de gewenste straling ook vaak 
stralingg buiten het bedoelde spectrum wordt afgegeven (strooistraling), zijn wij , 
voorzichtigheidshalvee gestart met lage doseringen. Deze werden dagelijks 
verdubbeldd tot de maximale dosering na 5 dagen was bereikt. Achteraf bleek 
hethet effect van strooistraling erg mee te vallen en adviseren wij nu direct met 
hogee doseringen te beginnen. Het effect van de lage doseringen in de eerste 
weekk gaf zelfs een lichte verslechtering van het eczeem, mogelijk ten gevolge 
vann het stoppen van voorafgaande effectieve behandelingen. De deelnemers 
werdenn vij f (werk) dagen per week behandeld, gedurende 3 weken. Na afloop 
vann de therapie was de klinische score (SCORAD) met 50% afgenomen. Eén 
weekk na behandeling (follow-up) was de verbetering nog steeds 47%. Wij 
concluderenn dat UVA-1 therapie een effectieve behandeling is voor de 
patiëntenn met een ernstig atopisch eczeem. De therapie is belastend door de 
duurr en frequentie van de behandelingen. De therapie wordt goed verdragen en 
naa afloop is er geen sprake van een rebound-effect: de deelnemers vertonen na 
stoppenn van de therapie geen directe exacerbatie. Mogelijk is het effect van de 
behandelingg te verbeteren door direct met hoge doses te beginnen. 
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Inn dit proefschrift werden een aantal nieuwe behandelingsmodaliteiten 
besprokenn voor de behandeling van atopisch eczeem. De toepassing van 
pimecrolimuss crème, tacrolimus zalf en UVA-1 therapie zijn hiervan het meest 
veelbelovend.. UVA-1 therapie is reeds beschikbaar. In Nederland is het aantal 
ziekenhuizenn met deze behandelingsfaciliteit helaas zeer beperkt. Hopelijk 
draagtt ons onderzoek met de relatief goedkope (medium-dose) apparatuur bij 
tott de introductie van deze therapie op meer locaties. 

Voorr de medicinale behandeling van atopisch eczeem is veel meer en 
langdurigerr onderzoek vereist. Gelukkig zijn de vele studies met tacrolimus zalf 
enn pimecrolimus crème zo ver gevorderd dat een introductie van deze twee 
nieuwee behandelingen binnenkort in Nederland verwacht kan worden. Daar 
atopischh eczeem vooral onder kinderen voorkomt is het logisch dat deze nieuwe 
medicijnenn ook goed onderzocht zijn voor het gebruik bij kinderen. De topicale 
immunomodulatorenn zullen één der eerste behandelingsmodaliteiten worden 
welkee vóór introductie reeds uitgebreid zijn onderzocht voor het gebruik bij 
kinderen. . 

Helaass is een genezende therapie nog steeds niet beschikbaar. Het is te 
verwachtenn dat bij het steeds verder ontrafelen van het menselijk genoom er 
steedss meer duidelijk zal worden over de aanleg voor het atopisch syndroom. 
Ditt zou mogelijk kunnen leiden tot een gouden standaard test voor de diagnose 
vann atopisch eczeem en tot gerichtere therapeutische en preventieve 
interventies. . 
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Ditt proefschrift zou nooit zijn verschenen zonder de hulp en inspanning van 
velen,, dat weet een ieder die promoveert of regelmatig dankwoorden van 
proefschriftenn leest. 

Allereerstt wil ik mijn ouders bedanken. Hun niet aflatende inspanningen om 
mijj  de beste scholing te laten volgen die er gevonden kon worden hebben dan 
tochh hun vruchten opgeleverd. Maar ook hun grenzeloos vertrouwen en steun 
alss het eens tegen zat. 

Dezee promotie was nooit tot stand gekomen zonder een ervaren initiator, 
mijnn promotor professor Jan Bos. Onderzoek doen is een onzekere bezigheid. 
Datt hebben we gedurende de vier jaar onderzoek meerdere keren mogen 
meemaken.. De support van een ervaren promotor komt dan goed van pas. Wat 
ikk het meest ben gaan waarderen is de ruimte die onderzoekers geboden wordt. 
Enn dat mag in een grote organisatie met haar vele regels, commissies en 
managerss een prestatie genoemd worden. 'Ere aan hen die ere toekomt' is een 
gezegdee dat je goed verstaat. Mij n co-promotor Henk Sillevis Smitt was vanaf 
hett begin betrokken bij mijn promotieonderzoeken, het lag voor de hand hem te 
vragenn als co-promotor. Zijn ervaring in onderzoek en behandeling van 
atopischh eczeem, in het bijzonder van kinderen, was van grote waarde. De 
bereidheidd altijd directe hulp te bieden en zijn inbreng in de thesis-
besprekingenn heb ik zeer gewaardeerd. 

Ikk was erg blij dat Wouter Goldschmidt en Rob Hermanussen de uitnodiging 
omm op te willen treden als mijn paranimfen direct aanvaardden. Wouter weet 
preciess waar het proefschrift over gaat: hij heeft inmiddels een jarenlange 
ervaringg in het doen van klinisch onderzoek en de follow-up van enkele studies 
uitt dit proefschrift wordt door hem nog dagelijks uitgevoerd. Met Rob deel ik 
niett alleen een aantal vakanties maar ook ons vrijwilligerswerk. Dit was altijd 
dee welkome afwisseling naast het gestructureerde en protocollaire 
patiëntencontactt zoals dat plaatsvindt binnen klinische studies. Het voorkomen 
vann ziekte (de hepatitisvaccinaties) en mensen bijstaan bij minder prettige 
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zakenn (de positieve HIV test) geeft de nodige afwisseling met het reguliere 
klinischh onderzoekswerk. 

Dankk is er voor de promotiecommissie, die ondanks hun drukke agenda's 
allenn -zonder voorbehoud- direct bereid waren het proefschrift in vakantietijd te 
beoordelen,, kritische vragen te willen stellen en daar ook nog een dag voor vrij 
tee maken. 

Voorr de onderzoeken zoals in de hoofdstukken van dit proefschrift 
beschrevenn zijn vele mensen nodig. Collega's die bijspringen bij drukte, 
vakantiee of (het zoveelste) congrcsbezoek: Henry de Vries, Biljana Zupan, 
Amberr Goedkoop, Mirjam Loots, Vera Heydendael, Phyllis Spuls en Ingrid 
Zonneveld.. Collega's die er (naast de promotor en co-promotor) aan dachten 
datt er geen klinisch onderzoek is zonder de benodigde patiënten: Bramine 
Boersma,, Martina Kozel, Dory Enomoto, Mark Nahuys, Marcel Pasch en David 
Njoo.. Stafleden die naast het superviseren van drukke spreekuren altijd bereid 
warenn om te zien of nieuwe patiënten voor het onderzoek wel atopisch eczeem 
hadden,, maar vooral als ze dat niet hadden: Hendrik Jan Hulsebosch, Menno de 
Rie,, Jan Mekkes, William Faber en speciaal voor de problemen na zessen: 
Marcuss Meinardi. 

Dankk is er ook voor de ondersteuning van alle andere medewerkers van de 
afdelingg huidziekten waar ik regelmatig gebruik van maakte: de 
baliemedewerksters,, de verpleegkundigen, in het bijzonder Annet Versnick 
voorr haar bijdrage aan hoofdstuk 11 en de general support medewerker Robbert 
Rodenburgg want wat is een onderzoeker zonder goede computer? Secretariaat 
vann staf en hoogleraar voor het verzenden van de vele mailings, de zorg voor de 
monitorss of wat er ook gedaan moest worden. 

Ookk vele anderen leverden dagelijks hun bijdrage aan de vaak complexe 
onderzoeken:: de afdeling medische fotografie, in het bijzonder Winfried 
Barendrecht,, het poliklinieklaboratorium voor hun bijdrage aan hoofdstuk 3 en 
6.. De apotheek, in het bijzonder Arno Vyth, om alle studiemedicatie op de 
meestt ongelegen momenten toch te controleren. De postkamermedewerkers 
voorr het verzenden en ontvangen van honderden spoedzendingen. De 
medewerkerss van de AMC Medical Research BV voor ondersteuning bij 
begrotingen,, contract-onderhandelingen, betalingen van onkosten en innen van 
tegoeden. . 

Dee vele medewerkers van de farmaceutische bedrijven, die zo vaak 
duizendenn kilometers reisden om mij in te wijden in de standaarden van hun 
Amerikaansee collega's. De monitors, de auditors, de junior- en senior 
investigatorss en alle andere mensen die mij het leven af en toe zuur maakten, 
maarr mij ook veel leerden. Zij stonden open voor nieuwe plannen en 
veranderingenn in de weldoordachte protocollen, erf s, investigator's meetings 
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enn wat er al niet verder komt kijken bij het doen van klinisch onderzoek. De 
wanhoopp en vreugde zullen ongetwijfeld van twee kanten zijn gekomen. 

Natuurlijkk mogen de patiënten met atopisch eczeem niet worden vergeten in 
ditt dankwoord. Hun inspanning zal mogelijk beloond worden met de komst van 
nieuwee behandelingen. Zij hebben zonder garanties hun medewerking verleend. 
Patiëntenn die een week vakantie opnamen om de veiligheid van een nieuw 
geneesmiddell  te onderzoeken, zonder dat daar een vergoeding of blijvende 
behandelingg tegenover stond. Patiënten die drie keer per week tijdens werktijd 
dee polikliniek bezochten. Niets was doorgaans teveel, men kwam net zo 
gemakkelijkk uit Gein als uit Landgraaf, Den Helder of Düsseldorf naar het 
AMC.. De patiëntenvereniging van mensen met constitutioneel eczeem, de 
VMCE,, verleende haar medewerking aan meerdere onderzoeken. Hun uitgave 
vann het periodiek 'Gaaf!' werd aangepast of zo nodig uitgesteld om bekendheid 
tee geven aan de onderzoeken met nieuwe behandelingen. 

Tenslottee wil ik Steven bedanken. Voor al je morele en praktische steun en 
voorr al die keren dat ik je uit je slaap hield: staccato typend op een te 
luidruchtigee computer. 
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Stellingen n 
behorendd bij het proefschrift 

"Developmentt  of new treatment modalities for  atopic dermatitis" 

1.. Atopisch eczeem is een gecompliceerde ziekte. Het minste wat we kunnen doen is haar 
goedd beschrijven [vrij naar Besnier / dit proefschrift Hoofdstuk 2]. 

2.. Topicale immunomodulatoren zijn de eerste geneesmiddelen voor behandeling van 
atopischh eczeem die zijn onderzocht in de groep die ze met name gaat gebruiken: 
kinderenn [dit proefschrift, hoofdstuk 9]. 

3.. Het is een uiting van naastenliefde als patiënten deelnemen aan een onderzoek met een 
nieuww geneesmiddel zonder zelf ooit gebruik te kunnen maken van deze nieuwe 
behandeling. . 

4.. Anything pleasurable in life is either illegal, immoral, or fattening, and everything not 
fittingg into these categories causes cancer in rats [hoofdstuk 8]. 

5.. The total number of side effects of a drug is directly proportional to the number 
experiencedd by the patient. 

6.. If it's wet, dry it. If it's dry, wet it [basic principle of dermatology]. 

7.. Zowel immigratie als intensief reizigersverkeer maken van de wereld ook in 
microbiologischh opzicht een 'global village' met de Boeing 747 als belangrijkste soa 
vectorr [Luc Montagnier]. 

8.. The difference between dermatologists and other physicians is that dermatologists wash 
theirr hands before going to the bathroom. 

9.. Arthropods (invertebrates that arise from eggs) such as scabies, lice, ants, and spiders 
aree the most successful of all living animals (1 million named species), and they aren't 
goingg away soon! [R.A. Norman] 

10.. Never let a published scientific article stand in the way of common sense [R.A. 
Norman]. . 

11.. If you want the present to be different from the past, study the past [Baruch Spinoza]. 

12.. Mannen. Je kunt er zelf een zijn en er toch niets van snappen [Anil Ramdas]. 

13.. Life is short - buy a fast computer. 

E.J.M,, van Leent 
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