
Thai J Pharmacol; Vol 25: No 3, Sep-Dec 2003. 

NEW DRUGS 

Pimecrolimus : A Topical Nonsteroidal Cream for the Treatment of 

Atopic Dermatitis 

Laddawal Phivthong-ngam 1, Thanawat Suwancharas2 

Department of Pharmacology1
, Department of S11rge1y2 Faculty of Medicine, 

Sri11aklrari111virot University 

Abstract 
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Pimecrolimus (SDZ ASM 981 ), an ascomycin derivative, is a topical nonsteroid 
calcineurin inhibitor. It exerts anti-intlammato1y activity, and has demonstrated efficacy in 
reducing signs and symptoms of atopic dermatitis in adult and pediatric patients when applied 
topically. The production of intlammatmy cytokines by activated T cells in skin is thought to 
play an important role in the pathogenesis of atopic dermatitis. Pimecrolimus potently 
suppresses cytokine production by dermal T cells without significantly impairing systemic 
immune responses. In randomized controlled clinical studies, twice-daily application of 
pimecrolimus I% cream was shown to significantly improve the signs and symptoms of 
atopic dermatitis in infants, children, and adults. Pimecrolimus is well tolerated. The risk of 
application-site reactions such as itching or burning is comparable with that of vehicle. 
Adverse effects were generally mild in patients receiving pimecrolimus l % cream and 
occurred at rates comparable with those in patients receiving vehicle treatment. In a I-year 
study, pimecrolimus I% cream significantly reduced the incidence of flares when used at the 
first signs and symptoms of acute atopic dermatitis. As a result, overall corticosteroid use to 
treat acute flares was significantly lower in patients using pimecrolimus when the first signs 
or symptoms of atopic dermatitis appears (early intervention). Fu11hermore, pimecrolimus 
I% cream has shown no potential for skin atrophy, a problem commonly associated with 
topical co11icosteroids treatment. Pimecrolimus provides a promising and well tolerated 
treatment option in the management of infants, children and adults with mild to moderate 
atopic dermatitis. 
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(IL-2, IL-3, IL-4, IL-8, IL-10) LUlJ~lJ8 

I: dfl ..$ ... 1 ... ' 
'1JlJGltllJ't'lL ulJf!(\JLLvtiWH\j lJO'l~'U1Ufll'lVl-'30al1 

~~tlfll'l dephosphorylation LVIU calcineurin 

.,J I: J' ' 1" 1' LlJ!l-'3vlnmn'1JlV1'1JlJGltlUUv~'t'll l1 cNF-AT )J 

.,J " ..J" .. 1 " ... I: mm'lml'latim'lllt1U1Ll'laaa VI Vl~irnm~mu 
v 

m'lil'--3Lm1~lf cytokines oll-'31~-'3LnVl;ftJhJM 
pimecrolimus tl!lOt)'t'ltuu~--3 calcineurin ~~l'll 
1 lf L fl VI fll 'l U 'U ~--3 n 'l ~ 'U1U01'ln-f1--3 LL a ~l-1 ~--3 
cytokines 

fll'HlflLif'U 

..J 1 ~..i • ' .. 
ti1U m'1!aamJ 1 L'1!lJ mast call \'l'U110 

pimecrolimus 
... ~ 

degranulation 'lltl--3 mast cells LLa~U'U£J-'3fll'l 

"".J.,J " ... ., .. 
expression '1Jtl-'3tl\J't'lLOU1'1Jtl-'30'Ufll'lif-'3Lml~l1 

. cv.J.J v .., 
leukotnene LLa~ cytokines llalf.IG11't'1Lfl£J1'1Jtl~fl'U 

'j~'lJ'UJ)iJ~)Jtltl 
v • 

cNF-AT 
I 

./ ,,,._.....-­Calcineurin . ~ _. 

~ ~ '-------------' I cNF-AT 
1---1---' dephosphorylation ._ ___ __J 

I NF-AT I 
MN 

Nuclear 

Transcription 

~u~ 2 LLifVl-'3fli'l 1nm'ltitlflt)'t'lt'1Ja~ pimecrolimus (ASM) 

I Proliferation 

cytokine 
receptor 

( ) 
.f.., ::; • .., :; .... • 1 v'""' ... ~ 

pimecrolimus ASM tltl0t)'t'llif.l'U£J-'3fll'l't'll-'3llrnti-'3 calcineurin Vl-'3lHJv-'3't'l1 l1LflVIO'l~'U1lJfll'l£J'UU-'3fll'l 

transcription 'lltl--3 cytokines lu activated T cells 
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../'., ... 
C]t16m?'IJn1'iilnUW 

t1 ti A q Pimecrolimus Yl-l 'U'> UlYllLrn:::mnuiJ 
v 

tl'1:::ar15ml" 1 um'>Gi1un1'>il n LauQ)-., LLfl~N 1 uon 

'11..,~ 1 v1nm'1AOl:lll'IUi1 pimecrolimus ~ 
m1>.miwii'u1 u'>:::Q)uu1 lu1iJ(l1{a1m'>mi'u8-., 

nwH~-l cytokines ~in~-., THI- Lrn::: TH2-
1 3u I CV 

subtypes m:inv1nmJ-l\'IU11 pimecrolimus £M 
.,t .:, "'ti .J.J "., UU£Hn1'1'rl(l-.lfll'j(ff) '1:::a1Y1Y1LO[J1'1J D-lnU 

m:::mu nl'>D n LflU~ o nm:::GitJ LQl[J anti- i mmu -
v • 

noglobulin E LLUU dose-dependent L'li'U iiu8-., 
nl'>'rl~-l histamine, tryptase ~ln mast cell '11B-l 

P - hexosaminidase, 

serotonin Lrn::: tumor necrosis factor-a vln 

L'lf(I~ basophilic leukaemia 2H3 '1JD-l'rl\J 10 U(I::: 
v 

.., ""' .., ~ ~ 
t.1-lm·rn£JU£J-lnl'>Ll'rn'1ID-l co-receptors CDl 34 

.J,J.,., " 
Lrn::: CDl 3 7 '11-lLnm'llv-.lnum'>n'>:::Gl'ULrn:::m'> • 
li1-ll'U'11D-l T cells 

11 

m'iFlmn1uifurfn~niN 

1tJ model '11D-l allergic contact dermatitis 

(ACD) L'lilJ 1u hypomagnesaemic hairless 
12 .J .. ., d A ..r " ... 

rats YliJ(lnl:lru:::mm'>YILnQl'll'Uflmunu atopic 

dermatitis 1tmlJ'l'IUi1 pimecrolimus 1mtl'11v-l 
v 

A ( ., t .. 
mnu 12.5 iJn.tnn. 1lrn:::m-l) 'rl'>Dt.11Y11 

... t 
(fl1'>(1:::(11£J 0.4% 1trn::: 2 m-l) mm'>O(IQI 

mm'>~-ln~11 l~ 1mtl'11v-lt.11fllJU'>'>LYllmm'> 
v 

"' ., 1" . .. 1 pruritus LU"l!::f.JUfl'U QIDt.11-lfliJU')OJtn[J lJ 2-4 
v 

iu ~10nl'>Gl'>1vflDUnl'>Ltl~mmtl(l..,'1JD~N1'rllJ-l 
Yll-l histo- Lrn::: immunopathology Lrn:::m') 

Gl'>1vlJ\J;31'U1ll degranulated mast cells \'l\Jil 

n'1umL 'rli'.ivum1:::tln&itJ vn~1ndm'> 1 'rl1 u'>tl 
v 

'11D-lU1flUU-lflliJ1'10UD-ltllJnl'>LflQI hfl 1~ nl'> 

An1:11 LQlmi'ml11 '1LnQlm'>miJu'inru'rl'11D-ll1unu 
v v 

~m LQ1£Jfll'> oxazolone
13 

\'1Uilm'>1'1mm 

0.004% 'll!H pimecrolimus 1tJ ethanol fllm'>O 

iiu8-., vlm'>QJ-l n~11 M1Qluiitl'1:::fl"t'IB111\'H vhti'u 
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.J . 
0.004% 'llv-l dexamethasone '11ru:::Y1 cyclosporm 

.. ti ~ A d " " v:::J.J '>!::tt"t15111l'l"t'lm1m'1IJ.J'1l'U'1IU1QI >O.O 1 % 

nnFlmn 1wrnn mim 
vlnnl'>An'lflLLUU randomized, double­

blind, vehicle- controlled 1 tJmma>i'm;S1trnJ 

16 fl'U LQlu1\f pimecrolimus 1 '}'<> mu'inruLL'llU 

i'trn::: 2 fl~-lLthmm 4 atlQ11'1 l'1ui1hili11\f 

LflQltn1::: atrophy 'IJD-.lf.i1'rl\J-.l 16 nl'>YIQl(ID-.lLL\JU 

randomised, nonblind, vehicle-controlled, 

multiple centre L tl~urn Yivutl'1:::flYIBtn\'l'>:::'rli1-l 

pimecrolimus 0.2 Lrn::: 0.6% ti'u betame­

thasone-l 7valerate 0.1 % 1um'>.;'n1:11 contact 

d A 1" dermatitis YILnQl~lnnl'> 'lffl1'1(1:::mu nickel 

sulphate 1umma>!m;S1mu 66 fl'U LQlu1\fm 
., t\J ... . 

m1mi:: 2 m-lL 'UL1(11 12 1lJ \'l\J11 pime-

crolimus 0.2% 1\fr.rnhlu01noh-.,ti'uml1(1vn 

'1Jru:::~ pimecrolimus 0.6% 1\fr.imYiurnvhti'u 

betame- thasone- l 7valerate 0.1 %
11 Lrn :::1'Um'> 

An1:11LL m 1triJ1 um'>LflQILL l'imNv1nm'> H'mv1u 

i1m'11\f pimecrolimus 1% 'Ul'U 24 -8'1LlN GllJ.J 

~1[Jnl')Ql[J.;'-.,a ultraviolet (UV) A LL(!::: UVB 

1umma>Jm 30 fltJhi'Vlumm'>LL~LLfl-.l 17 

~ r 4 V CV 

C]J16U1iJWtJtJ{)llFJ11fl'IJ 

n1 '>A ntt1 L tl~ u u L Yiuu t)rtBnm:::uu 

flil~J.Jtl'U'>:::llil-.l pimecrolimus Lrn::: tacro-v • 

• 18 19 'f d t.I 1 "A ., 1 1 hmus ' ~QIUn1'1\lQIL'111 Glr.11'rl\N lJ J.JLQl(ltJD~ 

.J. ti. J'.,j 
'rl\JYIYllnl'> ~nmmlJVLUD (graft-versus- host 

rat model) vmi1 pimecrolimus mm'>oiiu8-., 

tl~n~t.11m'>GivGi'1mif mgv l~~1u potency ~1 . 
nil tacrolimus 66 LYil Lrn:::ohni1 cyclosporin 

A 8 LYi1 Lrn:::1um'>An1:11r.rnGivm'>af1-., anti ­

bodies GimiiQIL~DQILLQl-l'lJD-lLLn::: 1 ull'U \'l\Jil 
v 

pimecrolimus iim1J.JLL'>-l (potency) 1lJnl'> 
.., ~ " . 
U\JU..,nl'>U'>l-l antibodies ohni1 tacrolimus 48 

LYil 
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In vitro anti-inflammatory activity 

- iim1mn>.Jno1lJnl'l~Unu human recombinant macrophilin-12 binding protein 1~~'1 (IC
50 

= 
1.8 nmol!L) 7 

- '111.Jl'lt"ltirnf.:i (pimecrolimus - macrophilin-12 complex) calcineurin '1Hl·Hf>.Jti'l11 l~ (k; ~ 100 

nmol/L)7 

.J " " ., 1 1 " .., .::; .., " . Q. • - 't'lA111.Jl'IJ1.J'IJlJ'l~Vl\JU1 lJ 1.J"1'la11.J1'lt1tJ\JtJ'lnl'la.:iLm1::'H cytokmes 'lnJVI Thl (IL- 2, mterferon -

y) ua:: Th2 (IL- 4, IL- 1 o) 1unarn'll'aa~1~v1nf.11"Hu.:i'IJti.:itiu1u~i1~w1ilLLl'r atopic dermatitis 1 

- .!, • d ~ .z: " .., 0 ., .J ,, 
(IVlnl'l'Ha'l'IJtl'lal'l hexosaminidase 'll''ILUua1w1.:ionrnti.:inTrnmauGnmNv1n murine mast cell line 

.J " " . 7 CPU clone 12 't'lOnm~GlUVl1tJ IgE/ant1gen (IC
50 

= 26. 7 nmol/L) 
- .., .:: ~ \,I • ~ A U .J Q.1 e '1 ' 

tJ\JtJ'lnl'l'Ha'l'IJtl'I h1stamme and tryptase v1n mast cells 'IJtl'IM1'HU'l'IJtl'IAlJ't'l~n'lfmnvi1u anti -; IgE 
.J " " ' &I • .., ., (maximum inhibition 't'lA111.JL'IJJJ'1J1J 500 nmol/L L't'llnu 7 3 and 7 5o/o Gl11.J"1VIU) LLa~m'l"Ha'I 

histamine v1n basophils '1Jti'lf.11m!.:iviu (maximum inhibition ~m1m'll>.J'1llJ 500 nmol/L Lli1nu 
82% )10 

_ ., :; J, .J " " 
tJ\JtJ'lnl'l'Ha'I TNF- a. v1n mast cell 'IJtl'IAlJ't'l~nm~~lJVl1tJ calcium ionophore A23187 ua~ 

PMA (maximum inhibition ~A11>.JL'll>.J'lllJ 100 nmol/ L Lli1nu 90o/o )
10 

- uu8.:im'l transc7.tion 'IJtl'I reporter gene (luciferase) 1u human IL- 2 promoter 'IJtl'I human T 

cell line Jurkat 't'l'tlmh1viu PMA/PHA (IC50=0.4nmol/L)7 

- tiu8.:im'l expression 'IJtl'I rccepter gene (luciferasc) 1u human TNF-a 'IJtl'I munine mast cell line 

CPII cione 12 ~~n.a'mh1viu FcERI (IC50 =100nmol/ L)
7 

In vivo anti-inflammatory activity 

- m'lhi pimecrolimus 1mi.Jmnumnvi 12.5 LLa~ 25 >Jn.Inn. i1r.Jmi'u8.:im'l"HU1~lJ'IJti'lr.i1"HU'l'HU 
~.a'mh~1tJ DNFB tlU1'1~l!tJa1~f)j 'IJOJ~~ cyclosporin i1r.rnuutf.:i1umnvi 50 >Jn.Inn. Lli1Ju LLa~ 
tacrolimus 1umnvi 25 >.Jn .1nn.1 hidhma1vi1vi1

• 

- m'l1l1pimecrolimus 1mi.Jmnumnvi 90 im.1nn. 1lrnu mice ITT~foal'lLLtlantlati>.JAf'ILL'ln 
v v :; 

1viu1l1m 2 'll'>.J.rimJ ua~ 4, 24 , ua~ 48 'lfii.mumr.:il~fom'l l'iui1hrntrnti'uu.:i sensitisation 
. ., :; :; . 1 1" . 

LLGla11.Jl'lOtJ\JtJ~ elicitation Gl1>.J'1J1J1Vltltl'ltJ1GNLLGl 3- 90 >Jn.Inn. Q'ltJ 'H 2 '111.J. nmma~ 4 '111.J • 
., 1""' .I .I l: .J .J .. 'Hil'lv1n mua1'lLLu~nuiltl1.JVl'l'l't'l 2 (ED

50
= 48 >Jn.Inn.) 'IJOJ~ 't'l tacrolimus LLa~ cyclosporin 1.J 

r.rntiu8.:i sensitisation 1~ 71 and 60o/o Gl11.J~1~\J pimecrolimus LLa~ tacrolimus i1r.rntiu8.:i 
• V .J I _, .J .c4 V I 6 

elicitation V11tJA111.JLL'l'l't'lL't'llnu tiru::'t'l cyclosporin >.JA111.JLL'l'IUtltJn11 
- m'l1l1 pimecrolimus 't'l1'11oif.11"Hl1'1'1JlJ1Q'l 0.3 'H~ tl 1 >Jn.Inn. 1"i1trnGiti'lULL\J\Jnl'l't'lQ'l'iitl'I graft­

versus-host reaction 1lrnu u11umnvi 3 LLa~ 9 >Jn.Inn. iir.rntiutf.:iLYiu.:ivL~mrtiuGitimm~ml1 
.., I !' di J2 \,II d «V :; .J 

mrn'IJtl'IGltl1.JlJ1Lmrn.:i LLGlL'HlJC·Janl'ltJ\JtJ'IGl11.JtllJ1Q'l'IJtl'ltJ1'1Jtl'I tacrolimus 't'l EDSO = 0.3 >Jn./ 
. .J . . .J 14 

nn., cyclosporm YI ED
50 

= 2.5 >Jn.Inn. LLa~ punecrohmus YI ED50 = 20 im.1nn. 
- m'l1~ pimecrolimus 1u'ltlmnlJ'IJlJ1Q115.6 >.Jn .1nn.11u LUlJL1m 14 i'lJ a11.Jl'lt1Uti.:inum'l 

tl~Lmrni'u1d~muni1lOO1u1lJmJITT~fo orthotopic allogenic kidney transplantation 'IJ OJ~~ 
cyclosporin LLa~ tacrolimus 1lJ~U'IJtl'ltJ10lJ'IJlflQ'l 5 na~ 1 >.Jn .1nn.11u Gl1iJ~1~UiiCJ't'l~n~ 
nil~>.Jnli1 3' 14 
v ' 

- m'l1l1pimecrolimus1u~tlm5viL'll1'HiltlQ'JL~tlQ1~1'1JlJ1VI 1 >Jn.Inn. "11.Jl'lt"l\J'l'lL't'll focal 

ischaemic/ reperfusion injury 1umJ l~"ls 
- m'l1l1pimecrolimus 1mtlmnlJ'IJlJ1Q11.J1nni1 30 >Jn.Inn. 'H~ tlUQ'l 1oif.11m!.:i'IJ'U1V1mnni1 1.5 

q - :: ~ ., .J 1 !'13 >Jn.Inn. m.rnuuu.:im'lLnQ'lnl'l timauY1"H'IJtl'l'HlJ mice Q1 
... v 

DNFB = 2,4 dinitrofluorobenzene; ED50 =dose required for 50o/o of the maximal pharmacological 

effect; FcERI = high- affinity IgE receptore; IC50 = concentration required for 50% inhibition ; 
IgE = immunogolobulin E; IL = interleukin; ki = inhibition constant; PHA = phytohaemagglutinin; 
PMA = phorbol myristate acetate; Th= helper T lymphocyte; TNF-a = tumour necrosis factor- a 
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n1'>Am:nm'>ifu~~'>::uuniifl'>.11fotGlum'> " . 
1"r1LUJU'1HHflln'U 1ii1mGla'lJMWIJ~l'i1 allogene-

ic kidney transplantation 14 \'jUi1 pimecro-
.. 1 J'i" .... .r..i .. linms >Jr·rn 'Unl'>urHn'Un1'>GlBGl1'ULiimm:imu 

.J ! • ' 
potency YIG11n11 tacrolimus 15 Lfi1 LLm:ohni1 

' g ' .J'~ ... cyclosporin A 3 LYl1 v1nm'>v1nlflL"r1a1iJth"r1 

Liiui1 pimecrolimus iir.rn 1um'>nm::uu 

11iJfl'>.1niunulu~1~mu~1ni1 tacrolimus LLa:: " . 
,J ... 1" d ct " .,. ' cyclosporin A '1f~Cl::l1BU "r1L"r1utHC·Hl'll1~LflfJ~Glrl 

'>::uui;iiJ~>.1nim1EJlu~1~mu (systemic immu-
~ I .J ~ I 41:\, 

nosuppression) mm1 'l1~L'lfrl11LnGlv1nm1>.1 

mm·rn 1Unl')a::a1u1U1'lllJiJ'lJB~ pimccrolimus 

~a~ni1l'i11 li'm'>r·himi1f.hm!-111tlif~'>::uu1m:i 
" d ! I 4 ~ I V -.,. ! I 

L1UUG11n11 v~>JMaGlm::UUl1A>JnuGl1n11 ". 

v1nm'>Am:n 1u"r1aC>GlYJGlaC>~ (in vitro) 

i•1ui1D'm1m'>~Gl:a>.1u1Y11 pimecrolimus r.huf.h 

"Hi!wii1clm::ua1ai1Gl~1ni1mna>.1~u '1 L'liii " . 
corticosteroids, tacrolimus LUuoi'iJ ~~~1'1dhi 
il~m1rn~u~'lJC>~ pimecrolimus oivm'>LflGlr·rn 

' 
*m~u~oiv'>::uuoii-:1 '1'11C1~~1~muGi1 i.nn 

m'>Amn1m~nY11'>nmti'>::"r1i1~ 3 L&1vu . 
~I .J""' t 4 ., d 4 " - 1 u Yl>JCllnl'>'lJCI~ '>Ar.J1"r1iNr·IUJJ>JLL\'I atopic 

dermatitis ')::~uthunai~il~ '>mm ii'toi'fom'> . 
'imflol1tJfllA~>J pimecrolimus 1 o/c> vmi1m1>.1 

L'li>.1?iirnv~m 1um::LLC1LaC>Gl~1>.11n tGlu hi~unu 
A11lJ'>im'>~'lJC>~ t '>l'l'H~C>'>::u::na11 um'>'imd0 

• 
g 1 "'.'I n , .J .. nl'>l'rnln 'Ur~u1U~ 'H(\JYllJ/111:: atopic derma-

titis Am1?i1~'>iJLm 1oi''ium'>'imfloi'1umfl~>J • 
f'I " ~I ' pimecrolimus 1 o/c> Luiina1mirn~ 1 u WU11 

milJL'lill?iirnv~m1uLaC>Gl ru na1oi1~ '1 ~ini1 
'>::~u~v::iGl1oi' n1'>Amn1m~n~mu'>::"r1i1~ 1-, 

4 ll~iimm'>trn~ hAAmi?i1~~mm mi::'l~fo 
., ., :; f'I 

tJlfl')>J pimecrolimus 1 o/c> Yl11Ua:: 2 m~ L uU 

n a1mu 3 atJGl1l.f l'IUi1m1m?irniu1iuaC>Gl~~ 

~Gl (cm .. ) Lfi1nu o.8 µ g1L m1m'lill?iirnv~u1 

1 "" 1" .J !'} • m aC> Gl mirn 4, 22 C>~LU'lf1~ <0 .5-1.8 ~Lg 
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• • ~.J - • .id 
IL ~miimnm1m~"r1'U~'IJC>~mvm~l!m1l.J 

V V ! I .J 6.1 1 ... d .. 
L'IJ>J'lJUGl1n11Ylv::1Gl Gl L1a1Ylv:: tN Cmu (T mu) 

m~mfi1nu 3.2 .a-1tii~21 

1 u~tl?Jv~mnu mm.Hr~ 1oi'fom'lJU1Gl 5, 
d d :; d I 

15, 30 'H'>El 60 >Jn. L\'IU~l'l'>~LGltJ1 fl1 Tm,. 

.J ~t "'ti Luau o. 7- 1.4 'lf1 >J~ n1'>'>U '>::mum'lJU1Gl 5, 

10, 20, 40 'H~C> 60 >.1n.1i iiGiGloivnmtJimai 

4 atlml.f ~1 Cm,. ua:: AUC (area under curve) 
J'" .J1yu .J _, I 
'IJUnU'IJU1Gl'IJCl~UlYl mu Yl'lJU1Gl 60 >.1n.11um 

Cm"' LLa:: AUC ii~1Lfi1nu 5 4.5 µg/L LLa:: 

589.8 µ g.h/L mmho1'u6 

mm fvli ilmw::nn'li'urh mn 

m'>1'1pimccrolimus 1mtlLLUU'lJC>~mm 
" 

hi ClnL>JGll tu 1aizf"r1~C> L tl~uuutla~ 1 U'>::"r1i1~m'> 
" 

:Sm.hiif.hm!~ 1u'>tlLLUU'lJC>~EJ1fotl'>::mii 10v 
" 

L'll1'>::uu 1"r1aL1miv::Clnoimtu1a'l1lGlmmibiJ 
" .J.. .. 

cytochrome P4 50 3A4 YlGlULLa::'IJUC> C>nm~ 

"'1"'"'tl .. C>vv1'>:: Lirn mu '>::miJ?JU1Gl 5 - 60 l.Jn. L\'IU~ • 
:; q ' d <QI~ QI t 

m~LGlfJ1 mm~'lf1Gl'tlfl~n1'>'lJUCl1fJ (elimination 

half- life) 1fi1nu 30-40 .a-1hi~ muw~'~1~fo 
mmnGl 30 LLa :: 6 0 >Jn. Al clearance Lfi1nu 

71 ua:: 91 Llh LLa::A1tl~mmm'>m::v1u 

(volume of distribution) Lfi1nu 3452 mi:: 

4830 L onmho1'u
6 

1 mrn1u m'>flmfl'>1U-111utl'> ::aY1fiml·1 

'IJCI~ pimecrolimus 1irn1'>-rmfl atopic dermatitis 

~~1ii0my L~n '>1 l.J~~L~n"r'l1'>n 

Yllfllfl~>J pimecrolimus 'IJU1Gl 1 o/c> U~L1(ULL'IJU 
.J .. ., l: f'I "'. I "22 Yl>J '>C>ULLr·m1irn:: 1 -2 m~ Luima1 3 aum'H 

d g ' 1 ' ..11 ...... .. L>JC>vUnl'>vrntfll'IU11 unaim Gl'>UtJ1Y111irn:: • 
:; d tl ... 2 m~ mimim'>~'IJC>~rrnaGla~ '>::mru'>vua:: • 

71. 9 L tl~uUL iiuunum"Ha vn~·rn Gla~tl '>::mru 
V QI I ~ ~ 
')CJUa:: 10.3 LLa::U~l'IU11L'>iJLmma'IJC>~n1') 

'im:nmu1uiii~ 2 .,,a-~ 1oi'fom L0mtl~uu 
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- :; t 1" .., I; ~ m1:nirn::: 2 A'N \01u11m'l l1fl11\rn::: 2 A'l~v:::i1 

tJ 
~ .. "' .J.. ' 

'i!:'1'r1li/11Yffl1~nl'l'lntfl'r1VI011 

nl'lAmn randomized, double- blind, 

vehicle-controlled, multicenter 1 mJu1t.1~1lJ1\J 
23 I '!"I ,J d 

260 'llt.1 mq'l:::m1~ 18- 71 u 'r1>.Jmm'i 

1 "' ll ' "' atopic dermatitis m:::vium1l.J1'1Hl'i~Gl~LLG1Lan 

tl'uuvuii~mn \01ui1m'ihimA~l.J pimecrolimus 

vmvim1>.JLV>.JVU 0 .2, 0.6 m1::: 1.0% 'r11 
Clio ..J.ct ' ., - " • 

rnnnm>.J'iu~'lut.1LLr.1e1 unrnrn'lnrul1mLLct:::e11 

mi iue1::: 2 A~~ iitl'l:::a'r15mvnl1i1uml1ctun 

(vehicle) lvimh:::a'r1B1l1\'lt\JtlU'll\J1VIA11iJLL'i~ 
'llu~m lvim'lui11u'lllnvi 1.0% v:::1li'tl'i:::a'r15 

1rn'I 1 lmwfoirnmtvi " . 
m1F1nin1unnnua:ft~n 

v1naiiQ1~~?f1 li'Lihd1 tl'i:::mrufauct::: 80 

".'I !'i "' .J .. 'lJ(Ntju1U atopic dermatitis Lu\JLO'lnmrn1~ 

tl'i:::mru 1 iJ ~~,fu~~iim1>.J~1Ltlu~m'l-rmn 
.,, n tJ 'l::: LJrnGI" rNiim1i1tJ e1 uvinmLct:::iitl'l:::a'r15 . 

1 "' "' !5 /11\'I mvimctn nl'lv1mflLLUU randomized, 

double- blind, vehicle-controlled 1m~n'r11'ln 
.. .J .. 

U1U'l:::l1i1~ 3-2 3 LVlulJ ~1\J1\J 18 6 'l1U'r1l.J . 
1)11::: atopic dermatitis

23 1m:::~UA11l.J1lJLL'l~ 

ifouii~tl1lJOCl1~LU\JL1Cl1\J1lJ 26' atlmlf \'1ui1 

~lAC)! (EASI : Eczema Area and Severity 

Index, ADS!: Atopic Dermatitis Severity Index, 

IGA: Investigators Global Assessment scores) 

m'iAn~n 1 m~nmt.1'l:::l1i1~ 2-1 7 iJ . 
LLUU randomized, double-blind, vehicle­

controlled, multicentres ~1\J1\J 403 'lltl LU\J 

L1Cl1\J1\J 6 atJm\1<'26 \'1Ui1m'l1'lifl1A~l.J pime-

"' :: crolimus mnvi 1 % 'r111\rn::: 2 A'l~ all.J1'll1CIVI 

Ulnl'i'llu~hA atopic dermatitis 1~ mu1u 6 
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"'tJ~' 1 .J d a Vll\1 Al EASI CIVIC!~ vimmw 59% Ll.Ju 

Ltl~uuLiiuunumh1muA>.J~~e1vict~L liiu~ 14 % . . 
.J".., I " ti 

\Junv10\JtJ~\'IU11nl'l'lmflQ11U pimecrolimus 

'ri11li'Aruml'l?iiV10'ltu~1u . 
nl'lAntnL tl~uUL iium:::l1i1~ pimecro -

limus-based treatment strategy (1'1f emollient 

LUUU'l:::~1~1>.Jnum'i 1'1i'mA~l.J pimecrolimus 
d~.ct 4 ~.J 

1 % LlJUL'll-Jl.JVlnl'l\'t'luVlnl'lLLCl'~N'lJu~ L'lAf.J\J 

1Jjjm•rth1n!J LLa::: 1'1i topical s teroid Lrla flare 

" up) OUnl'l-j'fflflLLUU~~Lail.J (conventional 

therapy ~um'l1'li emollients LlJUtl'l:::~1Lm:::H' 

topical steroid Lrlu flare up) 1 Hr·lU1tJV1U " . 
'l :::l1i1~ 2-1 7 iJ ~imu 713 'llt.127 L llm:::u::: 

L1Cl1 1 iJ LVIULLU~AU 1'1i'LU\J 2 na>.J~una>.Jmu . . 
( ) • .J1 '"" ~iJ conventional therapy Lm ::: n~l.J'r1 Vl'lUt.11 

pimecrolimus (pimecrolimus-based therapy) 

fouaamLuum'lAmrnllu 3 'l:::~u~a L~lJLL'ln~ 
C·lU1t.1iif.11LLli~ mJ1'1i~~ 2 nai11~fo emollients " . 
LrlmJu1m~>.Jiimm'll1~uu1m'iLLaV1~'tlu~ atopic 

dermatitis U'llO!JL'liuiimm'lA\J ~\JLLVI~ n~l.J 
muA>.J 1~foml1ctun (vehicle) ~iu~nnaiil'td~ • • 
1 1141 d - l:; 
mummii 1 % pimecrolimus 'r111lrn::: 2 m~ 

L\~aua~niJm'lo11LiiH'llu~ L 'lA mn L 'lAollL iiuGia 

1tlvuii flare ~~ 2 n*1v:::1~{u topical 

corticosteroids (Laun H'L U\JITTL~untl\J~uaa~ 
~ q ..r IU Cll I 

Ll.Ju>.Jmm'linnmJ) mmrn~ 6 LVIU\JLL'lm01ui1 

61 % 'llu~n~>.JiiL~fomA~l.J pimecrolimus 1% 

1 1 """' ,J • ~ 
l.JLOO'l eczematous flares 'lJru:::'r1nfll.JA1UAl.Jl.J . . 

.. ..i !5 .J 
~1\J1\JL\'m~ 34.2% LLCl!:ll.JuA'lUnl'lv1fflfl'r1 12 

l~mmui1 50.8% 'llu~n~l.J pimecrolimus LLct::: 

28.3% 'llu~naiimuAii1i.iii eczematous flares • • 
irnnv1nifu~v1ui1n~iim~{u pimecrolimus ii 
A11l.J~1LU'IJ1um'lH'm corticosteroids 1lm1'l 

A~~LL'ln1lm~ii~1~fo pimecrolimus muni1 

naiimuAiiuci1~ii,1mhAfl• . . ·~ 

nl'iAmn 1 U'lULLUULO'it.11niJifl \JL~n'r11'ln 
" 

I Cll • .J.q 
Ultl'l!:\111~ 3-23 LVluU v1\J1U 251 'l1U'r1l.J . 

.. ::; I IU II ~ 
m1iJ'l\HL 'l~'llu~ L 'lAGl~LLGl'l!:VIU\J utlvUMmn • 
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~· ~·25 • 1 " . """ " L~m::u::rnn 1 u v1m1 m.rnL'diHVltJ1n'U 

mh1~t1tJ1Yl~J.J pimecrolimus 1 % alJ.Jl"HHlVI 

m10in1'HU'llu'101'llflVI eczematous flares liJ 6 • 
L~mrn 'ln'llt1'1m'l l'li'tl1 '!Jru::ITT un~J.Jmu~J.Jtfl~ 
... Y 111 ICf Id 

'l\J corticosteroids Vlu-1 '11'l::tJ::l1"1CH 2 LYIVH 

.J 1 ·.c.1 • " ""' .J muLL'l-1 m~:: J.JJ.Jm1J.JLLV1nV11'1'1Ju'1t·rn'IJ1'1LY1tJ'1Yl . 
l'I m::'Hi1'1 mi J.Jm\JYIJ.JLLa::mi i1~l~fomY1~J.J • • • .J'*i "d • 
pimecrolimus 1 o/o v1n01'l~OlfllJ'd L'Hl'H'U11 

pimecrol imu s alJ.Jl'l(l'd::a tl'H ~tl'H ~VI m'l~l l il lJ 

'llu'11 'lYia'11~ ua::aiJ.J1'lllaV1m'l l'li'tl1'1LV1u'lutJ~ 
~ 1 " " n . ., 1 ·.. " .. .J Yl-1 iHVIOLaOLLa::r;i 'HtlJ LVltJ mHrn'111'1l~tJ'1Yl 

rllJVl")ltJ 

v1 nm 'l A nifl w ui 1r.ru1 tJYJn1 mn m'l Cl " . . .. . . 1 ,, .. 6 16 18 24-26 
YllJVlutJ1A'lJ.J p1mecrohmus 1 % VIVI · ' ' 
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miir.m'll1'1 LfltJ'1 Lrn::m1J.JL UlJW\j~ mJV1'1~1 1Ji 

rinliLnVI atrophy 'IJu'1N1'HlJ'1 ~rn'll1'1lfltJ'1~W\J 
1 " ' .J 1 " fll • I "'"'"' .J viunumnYJ~Vlv1nm'l 'dtJ1LulJu!)n'ltl1l\l\'11::YJ 

LilJ m1J.Jjanft11J LLVl-1 (application - site 

burning) 1Jiiim1>.m01noi1'1t1U1'1ihrmh~C1J'llu'1 
" cf .J ..... ~ 1 1 " .. 

~Ja'IJ1'1lYltJ'1YllM1'lJlJ'l::'H11'101'l 'dU1Yl'lJ.J 
' • " Vq.J 

punecrohmus 1 % num'Haun Ma'IJ1'1l~EHY1W\J 

Lrlmfium::u::na1ITT'li'L'ri1nu ~foutvi.:ilum'l1.:i~ 
2 

1rnnv1nift1.:il11ui1 pimecrolimus 1Jil11li 

Lnvi mm'lLL l'lLLn-1 1Ji,·m~rn'll1.:i LfltJ'1 oi u'l::uu 

ol1'1 '111u'1~1'1n1U LLa:: 1JiL~J.JA11J.Jl~U'1olun1'lO'iVI 
.{ .J.. ... 

L'duYJm'HlJ-1 

.. .J 1" .. .. m'l'HanLaU'1n1'l 'dU1\J'll1ClJG11'H'lu 

mucous membranes fl'1lLJ.Ji11Jil'l\JA11J.JLLVIOol1'1 

n u1'1ii1ru ftl~ ClJ'll ti-1 ti fin~m nu lln-1l1J 'l::'Hi1'1~ 
l'lf pimecrolimus LLoJLLl'IY1Um'lLLu::tl1tithu 1 i 

" 

.J 
Vl1'l1'3ll 2 V q 1 V tf' 4 .., I 28 t·Ja'111'1Lmwnnm'l 'dm pimecrolimus 1% L 'ltJ\JlYltJUnumpJmu~J.J 

Infants Children/teens 
( 6 months) ( 1 year) 

Pimccrolimus Control Pimccrolimus Control 
(n=204) (n=46) (n=4 7 4) (n=237) 

Application- site burning 1 2 11 9 
Application-site reaction NOS 1 2 3 4 

Impetigo 7 7 9 27 
Skin infection NOS 5 14* 7 8 

Bronchitis NOS 7 6 13 14 
Cough 17 10 19 12* 
Upper respiratory tract infection NOS 23 22 6 6 
Ear infection 8 14 4 5 
Influenza 4 2 15 10 
Nasopharyngitis 39 40 29 27 
Pyrexia 32 22 15 12 
Rhinitis NOS 14 12 8 9 

Diarrhoea 17 19 9 5 
Headache 0 0 23 22 
Hypersensitivity NOS 9 2 7 10 
Teething 30 25 0 0 
Vomiting 10 5 7 9 

(I-Kaplan-Meier estimates) x I 00% 
•p~0.05; NOS, not otherwise specified; all values are percentages 
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1~·~\ma~•nn solarium 'H~ulo1~um'l~m:no11u 

ultraviolet radiation (UVA uci:: UVB) 1u 
• .J1 ".... .., "' 

'l!:l111~'r1 mUnl'l'ln'lflYl1U pimecrolimus 

U1~5JJ pimecrolimus 1 o/o 1o1~Unl'lUDJJ 
" Cl.I oQi,. ~ 1" ~ ')rnnn FDA 'llu~n'H'l:lmmmmu 'lf'l::u::au 

llC!!:')!:U::m111m1'l~n'lfl t 'l~ atopic dermatitis 

~-:i 1 u'r'lnn l~mrn::~Jl m\)8
'
18 

m'l H'm~5>J pimecrolimus 1 % 'r'llnlJYi 

~l~iJijDlnl'l'H~D Dlnl'llln~N'IJD-:J L 'l~r.11'111!~ ~'U 
JJi1llvlth1nu 1viumu~nruN1l1'1-:i~ijmnwru 

~ 1 v 1 dd 4 Cl!: 2 ~'l~ m'l 'lffl1Vl')1Ul'r11'r1JJD1n1')'H')DD1n1'l 
• ..i 

LLn~NDU m')'HUYILJJDl11U'l10Dlnl'l 
" ' 
hJ'51l uuoitNl tl~mm i.Jci~mnvi'llu-:iu111J 

rrtJ1u~m')~l~llJ'llD-:JolU'H~D lVlum•du~ him'l 
" 
1'1f'r11u~nrur.11mr~~1ha~ijm'l0ivil~D '111nijm'l 
""'J' .., Q, .,r:;1., . .J 
VIYIL'lfD m'l'lfflflnl'lVIYIL'lfmm 'Hl11Unmmv:: 

L~>J H'u1~1>J pimecrolimus if~ 1iJij'li'mJC!n1') 

Amn1uY11')nmu~1ni1 3 L~mJ 'li'u>Jcim'lH'm 
' " 

1u'Hc\J~vt~m')rl'Lrn::'Hc\J-:i1 \-11rn~m oi'~1r 1m1'l H 

~~oru~')::~lm::1~uci::Ltl1urnYiuu'li'u~'li'milu L'liu 

')::'1111~ r.rn~hrn~ m'l H~mnm'lmnum1>JL~u-:i 
O'iu'r'll')O 1um'ln L~u-:iv1nif~ 1ilm1ui1m~u 
1rnn'r11~1l1u>J'H~D liJ n1'l 1\fm11rntY~ 1 \f u>J~Vl'l 
~-:im')L~un'l::'Hi1~ni'l'HUY11 iu>Jumnuni') 

' . 
'H~YIUl 

tviua'ltlLL~1 vlnm'lAffl:ll 1'UllVlll'IYIC!D~ • 
;fl \-IL l1ui1 pimecrolimus ijm1>J'51L l'n::liiuN1 

mJ~mnni1 cyclosporine A LlC!!: tacrolimus 

~1>Jnrnrnm')Affl:n1umn·1ui1 m~5" pime-

.. "" ... 1 ti crolimus 1 o/o >Jfll'l!iVll'Unl'lDnLntJ lJ~ LLUU'lltN 
~ .Jq I Q. II Q.I I 

mm ')11J'r1~ nl'll'l>JC·JMJD')::uumm>JmJ?JD~'ll-:J 
" ' 

mu~1 LLnYI~ 1 \-IL l1ui1m~5>J pimecrolimus ij 

ti 'l ::aYJ fin.1l'j Llci ::ti ci u vill u1 u n1'l~n1:111111:: 
fV .JA. '1 I :;1 
DnLntJ'r1C.J1'HlN L'lf'U atopic dermatitis YI~ lJ 

'r'll'ln L~n LLci::rJlmy lrn::ij'IJDUl?JY1mwtlciu01 

fiu~ffll~ C·JU1U 11mn na>JD1Ual>Jl'lfl'r'llJ\iium 
\I ' " " 

Laddawal Phivthong-ngam 

lo1~LLC!!: 1il "'llU~lmrn'li'1-:i l~U~ol D'l!:UtJO'il~ 'l 

'IJD~~l-:JnlU 'UDO'llnif if-:i liM11\ff.hmfonQ'l 
.J tJ ."f .J 1"' ... atrophy •1m llu'lJ'HTYll'ltJ QltJDU'llOnl'l'ln1:11 

o11u topical corticosteroids al>Jl'lfl 1'lflo1nu'r1n 
' 

vlu r.11'/J u-:i ~1-:J mu tQ'lu lum ::u~l 1 ru i)1~u uuu1~ 
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