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SUMMARY 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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INTRODUCTION 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. 

METHODS 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 Blinding 
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. 
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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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