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WO 2004/ 030685 PCT/ EP2003/010888 USE OF | L-2 RECEPTOR
ANTI BODIES 5 The invention relates to the use of an

anti body that binds to the p55 subunit of the human
interleukin-2 ("IL-2") receptor of human T

| ynphocytes, to prevent toxicity associated with the
use of pol yene antimycotics e.g., anphotericin-B,
lipid formul ati ons of anphotericin B or nystatin in
the treatnment of systemic fungal infections. 10
Anphotericin-B is a polyene antinycotic used to treat
i nvasi ve fungal infections. It is highly effective
and is frequently used in critically ill patients wth
life threatening illnesses. Pptien% whqQ receive
anphot eri ci n- BoAHdaiAREL, Hek QR ANIIBORIES o) react i ons
i ncludi ng: renal dysfunction with secondary
hypokal em a, 15 hyponagnesem a and anem a, flu-1like
syndrone (headaches, fever, chills, nmalaise,
mhaligieason jebitastto e use ohmoinexleakinRe(ghe”) lidekitfornapsea
and vomting), and epigastric pain. Qher side
ehdrelofali anGbatanaaissay aeeub anbunto diethyn(ah yipotl@nsi-an,
ventricular fibrillation, or cardiac arrest),
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i stress) hepatic dysfunction or failure, coagul ation
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exper egree of nephrotoxicity
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Amphotericin-B is a polyene antimycotic used to treat invasive fungal infections.
It is highly effective and is frequently used in critically ill patients with life
threatening illnesses. Patients who receive amphotericin-B commonly experience
several reactions including: renal dysfunction with secondary hypokalemia,
hypomagnesemia and anemia, flu-like syndrome (headaches, fever, chills,
malaise, myalgias, joint pain, anorexia, weight loss, nausea and vomiting). and
epigastric pain. Other side effects include cardiovascular toxicity (hypotension,
ventricular fibrillation, or cardiac arrest), pulmonary leukocytosis (dyspnea,
respiratory distress) hepatic dysfunction or failure, coagulation defects, pruritis,
and seizures. Over 80% of patients experience some degree of nephrotoxicity

when given amphotericin-B.
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The invention provides nethods of using a nonocl ona
anti body that binds to the p55 subunit of the human

| ynphocytes, to prevent toxicity associated with the
use of an antifungal agent, such as anphotericin-B
formulations, in the treatnent of system c fungal 5

i nfections. Such methods include treating a patient

havi ng a fungal infection, and conprise the
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subu it of the human. interleukin-2 (1L-2) receptor
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particul ar, such nmethods entail treating a patient
wiieh aparphoieisauBifermmlgtions fis ghei teatmenhplystentic fungal
anphotericin B fornmulation in association with a
tiheecapsut i cal |y effective anount of a chineric or
humani zed nonocl onal anti body that binds to 15 the p55
subunit of the human interleukin-2 (IL-2) receptor and
inhibits binding of IL-2 to an IL-2 receptor. In
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having a fungal infection, nd conprise the
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1nterleuk1n 2 (IL-2) receptor and inhibits binding of IL-2 to an IL-2 receptor. In
particular, such methods entail treating a patient with a therapeutically effective
amount of amphotericin B formulation in association with a therapeutically
effective amount of a chimeric or humanized monoclonal antibody that binds to
the p55 subunit of the human interleukin-2 (IL-2) receptor and inhibits binding of

IL-2 to an IL-2 receptor.

In another aspect, such methods entail treating a patient having a fungal infection,
and comprise the administration over a given period of time to the patient of (i) a
first component consisting of a pharmaceutical composition consisting of an
injectable solution containing as an active ingredient an antimycotic, such as an

amphotericin B formulation, in a therapeutically effective amount to decrease the
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WD 2004/ 030685 PCT/ EP2003/ 010888 severity of the
fungal infection and (ii) a second conponent

active ingredient a chineric or humani zed nonocl ona
anti body that binds to the p55 subunit of the human
interleukin-2 (IL 2) receptor and inhibits binding of
IL-2 to an IL-2 receptor in a therapeutically 5
effective amount to prevent reactions conmonly
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antimycotic.

In yet another aspect, methods of the invention entail treating a patient having a
fungal infection, and comprise concomitantly administering to the patient (i) a
first component comprising an injectable solution containing, as an active
ingredient, an antimycotic and (ii) a second component comprising an injectable
solution containing as an active ingredient a chimeric or humanized monoclonal
antibody that binds to the p55 subunit of the human interleukin-2 (IL-2) receptor
and inhibits binding of IL-2 to an IL-2 receptor. In particular, these methods
comprising concomitantly administering to the patient (i) a first component

consisting of an injectable solution containing as an active ingredient
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consi sting of an injectable solution containing as an
active ingredient -3 WO 2004/ 030685 PCT/ EP2003/ 010888

wanpphoswsi cin B, and (ii) a second conponent CPBPCOIEEB10031Q10888

of an injectable solution containing as an active
ingredient a chineric or humani zed nonocl onal anti body
that binds to the p55 subunit of the human
interleukin-2 (I1L-2) receptor and inhibits binding of
IL-2 to an IL-2 receptor. Mre particularly, such
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an approxi mate amount of 0.3 ng/kg to 25 ng/ kg per
dapibitapigdingjof a2 seanHd? eesapionerereasrsiubriyn glcbfmfﬁlffpdio

i njectabl e solution containing as an active ingredient
aenghl tpeating a patiehtinavi e thn gahomie ctl ann edmpnrsin soaxahgomnhiattly
binds to the p55 subunit of the human interl eukin-2
(ddminidieringwetpt patieand) a filst borysonbntrdhsigingfoflah idedtgblan
IL-2 receptor wherein the active ingredient of the
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amount of 1 ng/kg to 2 ng/ kg per week, said
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pefiod of time from about 4 weeks to out 8 weeks. In
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treafing a p ent ung ‘and
eri.od

A t.erl n nt.over a
tlm'%{a"%twfga%fon W%@?@mct&vs Fheb i 8 i AR anstt
fungal infect i.n_at |east fourteen da
mo ocllona antibody that binds to the p35 subunlilt of the huma){l interleukin-2 (IL-
2) receptor and inhibits binding of IL-2 to an IL-2 receptor wherein the active
ingredient of the second component is administered in an approximate amount of

1 mg/kg to 2 mg/kg per week, said components being concomitantly administered

over a period of time from about 4 weeks to about 8 weeks.

In yet another aspect, methods of the invention entail treating a patient having a
fungal infection, and comprise administering to the patient over a period of time
at least sufficient to resolve an invasive fungal infection, in at least fourteen day
cycles, (a) a first component, delivered on day 1 of each fourteen day cycle,

consisting of an injectablé solution containing as an active ingredient a chimeric

or humanized monoclonal antibody that binds to the p55 subunit of the human
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a chinmeric or humani zed nonocl onal anti body that
binds to the p55 subunit of the human -4 WO

2004/ 030685 PCT/ EP2003/ 010888 interleukin-2 (IL-2)
receptor and inhibits binding of IL-2 to an IL-2
receptor in a therapeutically effective amount to

b
pr ?erlelg%ré pgﬁeELr%g%{tgr?ann érgl]ﬂyl&sg)éxﬁ gﬂge%bo) %&Lp%tées%gctnsin a
R St o e S e

i ngredi ent an antifungal agent in a therapeutical
SrtigRif ha reashiGrn anBfuned e cndi(hea sseqnst Goppogenty <rr?éwered
fungal i nfection. Preferably the nonocl onal anti body
i wa apyltiphgtegiias, consistingoyf,an sujediatde saleltdn oo mitin @archnt degve
antifungal agent is an antinycotic, such as an
aimpiedieet dncintifuld ghlorgaud ia kiticenapeiifcallp effaatveamoaspecktsrease
nmet hods of the invention entail reducing side effects
aBs edietityest thaMuh pal et tionn PadfetabigtRPosl @Gt adithapmdnhe
group consisting of renal dysfunction wth secondary

hytRokR| BAbSHy, BRATRENLERAD fnPRE aRTER R agdnk 1-dnl diBmycotic,
syndr one, eplgastrlc pai n, car di ovascuf ar tOXICIg

UM£95§£§é cm¥ﬁﬂ¥é% lMmglbrlllatlon cardi ac

arrest nDnary I'eukocytosi s, dyspnea, respiratory
dlstress, hepatic 15 dysfunction or failure,
coagul ation defects, pruritis, seizures, and
gfphr t oxi Ci atient

Bt R RaR AT SR ABEhEeoBr Ing SoE AT et Fsogpied
humani zed nonocl onal anti body that binds to the p55
st aptifupgal thegapy selected from the group consisting of renal dysfunction

with secondary hypokalemia, hypomagnesemia and anemia, flu-like syndrome,
epigastric pain, cardiovascular toxicity, hypotension, ventricular fibrillation,
cardiac arrest, pulmonary leukocytosis, dyspnea, respiratory distress, hepatic
dysfunction or failure, coagulation defects, pruritis, seizures, and nephrotoxicity
comprising administering to a patient a therapeutically effective amount of a
chimeric or humanized monoclonal antibody that binds to the pS5 subunit of the

human interleukin-2 (IL-2) receptor and inhibits binding of IL-2 to an IL-2

receptor.

In yet another aspect, the instant invention entails a kit comprising (i) a first

component containing a vial or series of vials, each vial containing a single
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human interleukin-2 (IL-2) receptor and inhibits
binding of IL-2 to an IL-2 receptor. 20 In yet

wa@ap@ilosresaspect, the instant invention entail SPEr/EP1003/010888

conprising (i) a first conponent containing a vial or
series of vials, each vial containing a single -5 WO
2004/ 030685 PCT/ EP2003/010888 i njectable solution

dose or multiple injectable solution doses, each dose
contai ning an active ingredient about 50 ng to 100 ngy
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chimeric or humani zed nonocl onal antibody that binds
tOntaHEN B ik oGHEY ofofials.wachhisheaniaining ¢ sodlp injectghle sqdytion
receptor and inhibits binding of IL-2 to an IL-2
rdosept Biltiplonjthieble solation desep el dbes coredinindss ofi atiseng a
phar macol ogi cal agent that interferes wth IL-2
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the p55 subunit of the human IL-2 receptor of human T

| bingsho ehet ¥53, subenipsfeNeEimdnQxieAéitkin-a S8 02) Bt tbr ank tdhidike
use of pol yene antifungals, such as anphotericin-B

fiaidihid 8¢ ML ON 8o anl M.-1 RGeptd €at ment of systemic fungal
i nfections. Preferably used as the pharnmacol ogi cal 15

agent that interferes with IL-2 activity is a
nonocl onal anti body, nore particularly

The invention provides methods of using a pharmacological agent that interferes
with IL-2 activity, such as a monoclonal antibody that binds to the p55 subunit of
the human IL-2 receptor of human T lymphocytes, to prevent toxicity associated
with the use of polyene antifungals, such as amphotericin-B formulations, in the
treatment of systemic fungal infections. Preferably used as the pharmacological
agent that interferes with IL-2 activity is a monoclonal antibody, more particularly
a humanized or chimeric antibody or other antibodies produced by genetic

engineering.

In particular, a patient having a fungal infection is administered a therapeutically
effective amount of an antifungal agent, such as an amphotericin B formulation,
in association with a therapeutically effective amount of a chimeric or humanized

monoclonal antibody that binds to the p55 subunit of the human interleukin-2 (IL-
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a humani zed or chineric anti body or other antibodies
produced by genetic engineering. In particular, a

therapeutically 20 effective anmount of an antifunga
agent, such as an anphotericin B fornulation, in
association wth a therapeutically effective anount of
a chinmeric or humani zed nonoclonal antibody that
binds to the p55 subunit of the human interl eukin-2
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P f
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antl-Tac ant i body, such as_daclizumab. 5

g3t ﬂ@FPVﬂ§ﬁVé@P¢W%kﬁhﬁﬁﬁ%’ means an anount
that is effective to prevent, alleviate or aneliorate
synptons of di sease or prolong the survival of the
subject being treated. The invention will further be
d éﬁhcra'pb@ttallm effeqative amﬁ)umi‘rpfeamgaa‘ni amncunBthhois efft@ivie ompre v,

avi ordi nar t art

o R TR et st PRRCe bl AL e et
Vil @diyedant i f ungal agent and any nonocl onal anti body
that binds to the p55 subunit of the human
interleukin-2 (I1L-2) receptor and inhibits binding of

I 'l:hezmtléhtfaﬂ V\llhgl%‘tf{e?B@QéSQﬁbedjhﬁ %e'rﬂﬁ Eﬂﬁ@{ro%rfc%gB fo n?u)l/ations

mbodi ment mnistration o apeutica
eérfdedatluznela@n@umhavmg‘ ordimptyciar uncthmarBwﬂhntwgmze that the

t her eutigall effegflve unt of P occurs
inventton can be practicéd with any anti uncal agent an any monoc ona

antibody that binds to the p55 subunit of the human interleukin-2 (IL-2) receptor
and inhibits binding of IL-2 to an IL-2 receptor.

In a preferred embodiment, administration of the therapeutically effective amount
of amphotericin B and the therapeutically effective amount of daclizumab occurs

concomitantly.

A.s used herein, the term “concomitantly” refers to administration within the same
course of treatment. For example, concomitant administration includes
administration of each component at the same time. Concomitant administration
also includes administration of each component on a different schedule over the
same period of time; e.g. administration of the monoclonal antibody once a week
over the course of treatment and administration of the antifungal agent daily over

the course of treatment. Concomitant administration also includes administration

i nfection is adm ni st ECPEPZ03/010888
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concomtantly. As used herein, the term
"concomtantly" refers to admnistration within the

WG 2008/03@85 cour se of treatnment. For exanpl e, CcOPCDRP10831010888

adm ni stration includes admnistration of each
conponent at the sanme tinme. Concomtant adm nistration
al so includes adm ni stration of each conponent on a
di fferent schedul e over the sane period of tinme; e.g.
adm ni stration of the nonoclonal antibody once a meek
g)xt?l{efrhu%bog O%l’éjlf %%1’1%%)8%}' cgqrm&%%lé\}g E%la%%d%%%glo Blrifé érmmstra 10n Ofe
treat ne on1tant adm ni stration al so includes
AdiP QF P P‘Eﬁ? 2gepbWo 2004/ 030685 PCT/ EP2003/ 010888
of the nonocl onal antibody conponent prior to, during,
or after admnistration of a course of antifunga
%ent Alternatively, a part of the therapeutically
eflfeseatively, apwuof the fhethpetticallyralfeatisy aieunt®f flaglighmab may be
adm ni stered foll owed by a conbination of the
resteidmdiesteefl folhevedttyercapbirtatioabf the edrh@ndarvéthenount of
dacl i zumab in association with the therapeutically
ehdragdutivel yastRutive SlouanPhERiuinGibin Bssodbti®f wak theel y, al |
of the therapeutically effective anbunt of daclizumab

TR aR@tiEd1lySdffea@vE d’ﬂl‘l&l‘h@éfeﬂnphg%hkﬁv}? dAﬁé’mﬁtlvely, all of the
therapeutically effective anmount of anphotericin B. 10
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i ntravenously, for exa appr oxi mat e anount
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Preferably, the amphotericin B is administered intravenously, for example, in an
approximate amount of 0.3 mg to 25 mg/kg per day. More preferably, the
amphétericin B is administered in an approximate amount of 0.3 mg to 25
mg/kg/day. Preferably, daclizumab is administered intravenously, for example in

an amount of about 1 mg/kg four times per week.

More particularly, a patient having a fungal infection is administered over a given
period of time (a) a first component consisting of pharmaceutical composition
consisting of an injectable solution containing as an active ingredient
amphotericin B in a therapeutically effective amount to decrease the severity of
the fungal infection and (b) a second component consisting of an injectable

solution containing as an active ingredient a chimeric or humanized monoclonal
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anphotericin B is admnistered in an approxi mate
anount of 0.3 ng to 25 ng/kg/day. Preferably,

in 15 an anmount of about 1 ng/kg four tines per week.
More particularly, a patient having a fungal infection
is adm ni stered over a given period of tine (a) a
first conponent consisting of pharmaceutica
conposition consi sting of an injectable solution

co an,_ a ent 20 a cin

b Qrf‘g%‘a@% By il Geh RbnAe e e Com
sever y of the_fungal _infection and (b) a second
cHipBhett diaging oS Hir-add ot an rqcmte&mgﬁheap%rﬂiy eBfective
containing as an active ingredient a chineric or
MU 51 e YR BEFEITa Icomony experimodhiaBBatients who receive
PCT/ EP2003/ 010888 anti body that binds to the p55
subpiwitéricof Bt Aee bampoments terdoeckknimeny @irgtered oeptagreriadd
inhibits binding of IL-2 to an IL-2 receptor in a
t bfaimapaltdscalffigleraflié patniteain@Middntifis@ameTt clifi@glly ons
commonl y experienced by patients who receive
agrefRatl endseiol aBphot&ie i BAROAE AhS ndbR 1O 9&91‘391 hﬁlﬁ&l/é’ fungal
adm ni stered over a period 5 of tine at | east
suykdbighent to permt maintaining adm nistration of a
clinically effective dose of anphotericin B for the
time needed to control invasive fungal infection. In
a preferred enbodi nent, the second conponent consists
qﬁ cthﬁe tl% sol ution contalnln% as. an %%%ive

gﬂr%a ‘3 POREN TESCRRE FOPB D TBEF B A" HEHA o dy

(flptlo%scogg?nllrllgza%na?lgctlve ingredient a humanized anti-Tac monoclonal

antibody, such as daclizumab.

A patient having a fungal infection may be treated by concomitantly
administering to the patient: (i) a first component consisting of an injectable
solution containing as an active ingredient amphotericin B, wherein the active
ingredient of the first compenent is administered in an approximate amount of 0.3
mg/kg to 25 mg/kg per day, and (ii) a second component consisting of an
injectable solution containing as an active ingredient a chimeric or humanized
monoclonal antibody that binds to the p55 subunit of the human interleukin-2 (IL-
2) receptor and inhibits binding of IL-2 to an IL-2 receptor wherein the active

ingredient of the second component is administered in approximate amount of 1

f or PERBPI®010888
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solution containing as an active ingredient
anphotericin B, wherein the active ingredient of the
first conponent is adm nistered in an approxi mte
amount of 0.3 ng/kg to 25 ny/ kg per day, and (ii) a
second conponent consisting of an injectable solution

con aln ve [ ient a chineri¢ or
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subunlt,of t he g |nterleuk|n 2 (I'L 20 2) receptor
aPYET ARATI RIITRG KR AgOYF Wieksiq 3osid VeSS r ecept or
wherein the active ingredient of the second conponent
is adm ni stered in approximate anmount of 1 -9 WO
2004/ 030685 PCT/ EP2003/010888 ng/kg to 2 ng/ kg per
waskrnatitedy, tenpanént sompeses braongi amtiehtyhaydrg snfusg@r ed
over a period of tinme from about 4 weeks to about 8
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treating a patient, having a fungal 5 infection, by
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component, delivered on day 1 of eac fourtenn day
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antj fungal agent, and (b) sec nd conmponent,
dBCDE TP reeehterAnAY epeilaet. 5Pt easio GOTRRATERY, delivered

consi sting of pharmaceutical conposition
each day of each fourteen day cycle, consisting of pharmaceutical composition

consisting of an injectable solution containing as an active ingredient
amphotericin B in a therapeutically effective amount to decrease the severity of

the fungal infection.

The invention also encompasses a method of reducing side effects associated with
antifungal therapy. For example, the invention includes reducing side effects
common to treatment with an amphotericin B formulation, such as renal
dysfunction with secondary hypokalemia, hypomagnesemia and anemia, flu-like
syndrome, epigastric pain, cardiovascular toxicity, hypotension, ventricular
fibrillation, cardiac arrest, pulmonary leukocytosis, dyspnea, respiratory distress,

hepatic dysfunction or failure, coagulation defects, pruritis, seizures, and

-10-



10

15

consi sting of an injectable solution containing as an
active ingredient anphotericin Bin a therapeutically

webdoeosies® anmount to decrease the severity of PCTEP2003/010888

fungal infection. 15 The invention al so enconpasses a
met hod of reducing side effects associated with
antifungal therapy. For exanple, the invention

i ncl udes reducing side effects common to treatnent
with an anphotericin B fornul ation, such as renal

%ﬁﬂl‘éﬁ‘%ﬁn&@“ S}‘l“rl‘i e °“dap£rys~aa¥r§1‘i’£s, SRt e
rd o ﬁr r tOX|C|t§ g ot ensi on, ventricul ar
?fral?eiul G, ecE‘éer?i’iloé‘é‘t f435849mab | honary | eukocyt osi s,

dyspnea, respiratory distress, hepatic dysfunction or
failure, coagul ation defects, pruritis, seizures, and
-10 WO 2004/ 030685 PCT/ EP2003/ 010888 nephrotOX|C|ty
Si@Rothen dspels thoimyenton reldtes o skibedmuyising (@) phtst esthpanent
therapeutically effective anmount of daclizumab. In
avotaheng aspeatserieshd viaksy eathi oal coelantigsa §inglaikédtable solution
conprising (a) a first conponent 5 containing a via

atoss ef nelsiplfinjéttabls sole@eddstd leadhQits@bdttAlBing af hbiglee
i njectable solution dose or nultiple |nJectabIe

SA&liebERSES a%ﬁmﬂﬁslﬁ cPMkaL iR
|ngréd|ent aboJ} 0.3 to a%out 25 ng/ ?gagﬁ§kﬁéég€hﬁadwe

1HQ%$ghtngmRHm&{c% g, %rEﬁbjag Eéc&?d ngﬂl c%ﬁ{amlr? 23y v1a1 o

anp hot eri ci econ n’po en

asm\{é £ vls, ed r con a n\lllvaa{ $ each Ont

single injec e fiapnig DRt g Lacs ¥h%ﬁ¥ Hopie SCOIéhhuﬂe
injectable solution doses, each dose containing as an active ingredient about 1 to
about 2 mg/kg of a chimeric or humanized monoclonal antibody that binds to the

p55 subunit of the human IL-2 receptor and inhibits binding of IL-12 to an IL-12

receptor.

Preferably, the first component contains a sufficient number of units so that a
patient can administer about 0.3 mg/kg to about 25 mg/kg per day, more
preferably about 0.3 to mg/kg to about 10 mg/kg per day, of amphotericin B for a
period of about 4 to about 8 weeks and the second component contains a
sufficient number of doses so that a patient can administer about 1 mg per kg per

week of the monoclonal antibody for a period of about 4 to about 8 weeks.
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10 injectable solution doses, each dose containing as
an active ingredient about 1 to about 2 ng/kg of a

wa@ booa®sie8s or humani zed nonocl onal anti body t haPChEPZIS3/010888

to the p55 subunit of the human IL-2 receptor and
inhibits binding of IL-12 to an IL-12 receptor. 15
Preferably, the first conponent contains a sufficient
nunber of units so that a patient can adm nister
about 0.3 ng/ kg to about 25 ng/ kg per day, nore

.0.. . kg .t.0. [k
D5 0L,ZR  f J 1 B2B AGeR s pe

about, 8 weeks.and the second co nent, coptains_a
PO SOBRETG T A SES 186 TRHRRY.SUFES CRAA b
adm ni ster about 1 ng per kg per 20 week of the
nmonocl onal anti body for a period of about 4 to about 8
weeks. -11 WD 2004/ 030685 PCT/ EP2003/010888 Mbore
gnefreefaisedembddementt the Erst agmnpeticeitontsinseeswfidient ol of
sol uti on dose of the second conponent is a humani zed
amits sd that apdtichosiy ,admirdéteraabodia® B mpdkyptb abduin 24 npg/ked perrdad
enbodi ment, the first conmponent contains a sufficient
rofEbphoteficinB fonh bsricoftabaiit 40 PBbIBWecka inBHBk&IosE €r
about 0.3 ng/kg to about 25 ng/ kg per day of

afRipeh&tt c6ithinBa biticiRnRRmRHoLdosePUhath JaQeRAMEdBinister

weeks and the second conponent contains a sufficient

: ' S i st
BT R peI08et r2 8 DAL pyBAbE AL R0 BT Phogus o
Q%Bm%g&g&EQd of about 4 to about 8 weeks. 10

In another preferred embodiment, the first component contains a sufficient
number of units so that a patient can administer about 0.3 mg/kg to about 10
mg/kg per day of amphotericin B for a period of about 4 to about 8 weeks and the
second component contains a sufficient number of doses so that a patient can
administer about 1 mg per kg per week of the monoclonal antibody for a period of

about 4 to about 8 weeks.
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I n another preferred enbodi nent, the first conponent
contains a sufficient nunber of units so that a

w@aiouestestan adm ni ster about 0.3 ng/ kg to aboptT/EB2003/010888

ng/ kg per day of anphotericin B for a period of about
4 to about 8 weeks and the second conponent contains
a sufficient nunber of doses so that a patient can 15
adm ni ster about 1 ng per kg per week of the
nonocl onal anti body for a period of about 4 to about
weeks. 20.-12 2004/.030685. PCT/ EP2003/ 010888 I n
iﬂ SP%E‘F eérfPS Sﬁ?%%?pfﬁgmﬂ?@%‘f IS, G¥RE F%Bn is directed
to: (i) Anmethod for treating a patient having a
fungal infection, conprising admnistering to said
patient a therapeutically effective amount of an 5
ant i f ngal Aegethed fos tigatinecd patienirhawingta fangahinfegiont i cal | y
effective anount of a chineric or humani zed nonocl ona
anmipheidg adthiaistdringds said patieat pBBrapailtivally eidéctivhemotmirdnn
interleukin-2 (1L-2) receptor and inhibits binding of
lahti@intd agent il asBocistemepitiog thetipedtRally effectine afBhikied aof
(i), wherein the infection is a nycotic infection; or

(chinheric D@ uBtiA0mOhoc{dria) antidB@Y Bhtbihdieo @?&%l 8B&it of th
Y,

e
antibody is a hunmanized anti-Tac antib or 15 (iv)

mﬁlath%kﬁtZk) éI.LiE)jr) )rece%? b Anfhe bfﬁgfﬁ%@f eNali, anty Body

is daclizum
receptor; or

(ii) The method of (i), wherein the infection is a mycotic infection; or

(iii)  The method of (ii), wherein the monoclonal antibody is a

humanized anti-Tac antibody; or

(iv)  The method of (iii), wherein the monoclonal antibody is

daclizumab; or
(v) The method of (iv), wherein administration of the therapeutically

effective amount of amphotericin B and the therapeutically effective amount of

daclizumab occurs concomitantly; or

-13-
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(v) The nmethod of (iv), wherein adm nistration of the
therapeutically effective anount of anphotericin B

wap@4bsst her apeutically effective amount of POI/EP2003/010888

dacl i zumab occurs concom tantly; or -13 WD 2004/ 030685
PCT/ EP2003/ 010888 (vi) The nethod of (v), wherein a
part of the therapeutically effective anmount of
daclizumab is first admnistered followed by a

conbi nation of the remainder of the therapeutically
effective anount of dacljzumab in assoziation wth
the t K8} apdhe Ml vt 60 wWherpipa Parkeli e therapavsrdlyeatiegiive
B; or 5 (vii) The nethod of (vi), wherein the

amolot o daelizgmab iisfirgtiadnministeeadddllowett rysa/emthisation of the
(viii) The nethod of (vii), wherein daclizumab is
aemiindes toé thedher e uiiodl lyasffenivesdnygunoeof dackjunidben assbhiadorof
(viii), wherein the amount of daclizumab is about 1
ngfHgle GREpb@ichDyEffédtive ampert ofeslshoticid B; 6x) The net hod
of (ix), wherein the anmount of anphotericin Bis 0.3
to 10 ng/kg; or (xi) A nethod for treating a patient
having a fungal infection, conprising admnistering

over aigi VeRe REeMA%s Rfi),Wh?Feé Be Hﬁgh&@ﬁéiﬁ F@tis (@ hinfedibd St

20 conponent consisting o arnmaceuti cal composition

GARhRLIN9,T an injectable

(viii) The method of (vii), wherein daclizumab is administered

intravenously;tor

(ix)  The method of (viii), wherein the amount of daclizumab is about

1 mg/kg one to four times per week; or

(x) The method of (ix), wherein the amount of amphotericin B is 0.3 to

10 mg/kg; or

(xi) A method for treating a patient having a fungal infection,
comprising administering over a given period of time to the patiept (a) a first
component consisting of pharmaceutical composition consisting of an injectable
solution containing as an active ingredient amphotericin B in a therapeutically

effective amount to decrease the severity of the fungal infection and (b) a second

-14-
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solution containing as an active ingredient
anphotericin B in a therapeutically effective anount

(b) a second -14 WO 2004/ 030685 PCT/ EP2003/ 010888
conmponent consisting of an injectable solution
containing as an active, ingredient a chineric or
humani zed nonocl onal anti body that binds to the p55
subunit of the human interleukin-2 (I1L-2) receptor
and inhibits binding.of .1L-2 to an IL-2 receptor in a
t FEIPRPE ATy °gf“f‘ 8&?“1“\?533 S&ﬁﬁi‘j’ﬂt‘“’?tammgea\? SRECH Ea et
commonly 5 experienced by patients who receive .
ahPHBELES Pid1upagized amoeleﬂ% SRERAdY thed PIRGS tiBR BoMPbaAL f the
adm ni stered over a period of time at |east sufficient
t mpasdategenkin2 (nyarefapiorfan diibiis pinsing ofdLl-Zio anllid The
nmet hod of (xi), wherein second conponent consist of an
1i@céptgre & digrapesiadally ietfactve mtraiini tn greagntapaciions acgnmonly

i ngredi ent a humani zed anti-tac nonocl onal anti body;
ogxperidriced byl patienstwiadeadivd achphoterdheB, 8hid dohpon@nosdignal
anti body is daclizumab; or 15 (xiv) A nmethod of

t éRadhitghtls aBidifbred DM aN@ridd benaah: b4t 8atibRRs to resolve an
conprising concomtantly adm nistering to the patient:

(RVasdeflihsl ifgQmBaANgNt consisting of an injectable
sol ution 20 contal ning as an active ingredient
anphotericin B, wherein the active ingredient

(xii)  The method of (xi), wherein second component consist of an
injectable solution containing as an active ingredient a humanized anti-tac

monoclonal antibody; or

(xiii) The method of (xii), wherein the monoclonal antibody is

daclizumab; or

(xiv) A method of treating a patient having a fungal infection,

comprising concomitantly administering to the patient:

(a) a first component consisting of an injectable solution
containing as an active ingredient amphotericin B, wherein the active ingredient
of the first component is administered in an approximate amount of 0.3 mg/kg to

10mg/kg per day, and

-15-
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of the first conponent is adm nistered in an
approxi mate anount of 0.3 ng/kg to 10ng/ kg per day,

conmponent consi sting of an injectable solution
containing as an active ingredient a chinmeric or
humani zed nonocl onal antibody that binds to the p55
subunit of the human interleukin-2 (1L-2) receptor and
inhibits binding of IL-2 to an IL-2 receptor wherein
the active jngredient of the 5 second conmponent is
adni ni st er &8 3 SFCAPHOTRORHY SOHENA LT Bt m1€¢%}whtt@nz
mg/ kg . per week, said conponents being conconmitantly
FORTARIRE Braadchveingeediset 4 Jumeic ¢1 manizgfhmaapelgnal 4nipeasly's
to about 8 weeks; or 10 (xv) The nethod of (xiv),
whabaids te the paé sutvmitiof ¢heddinmen intefleukine? fléendcepbmapdnent
is a humani zed anti-tac anti body; or (xvi) The nethod
dfhibxyhindinb ef Hi-2 té hellaZ tdcegtor Wkreidlitenictiot itgi@lient of the
phar maceutical conposition of the first conponent is
adfinaicoinPbecht ishdafinisBRANP XIS RarRitht &F 1 Be&ksi®2 hib/tD
per kg; or (xvii) The nethod of (xvi), wherein the
pRenents are conconmitantly adm nistered over a
;%riod’of time fromabout 4 weeks to about 8 weeks; or
20

said components being concomitantly administered over a period of time from

about 4 weeks to about 8 weeks; or

(xv)  The method of (xiv), wherein the active ingredient of the second

- component is a humanized anti-tac antibody; or

(xvi) The method of (xv), wherein the active ingredient of the
pharmaceutical composition of the first component is administered in an

approximate amount of 0.3 to 10 mg per kg; or

(xvii) The method of (xvi), wherein the components are concomitantly

administered over a period of time from about 4 weeks to about 8 weeks; or

-16 -
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-16 WO 2004/ 030685 PCT/ EP2003/ 010888 (xviii) The
met hod of (xvii), wherein the conponents are

wa@eovgosiesaNt | y admi ni stered over a period of tPOBEPRP{003/010888

therapy with antifungal for about 8 weeks; or 5 (ixx)
A kit conprising: (a) a first conmponent containing a
vial or series of vials, each vial containing a
single injectable solution dose or multiple injectable
sol uti on doses, each dose containing an active

i ngredj ent .about 50 10 mg to about 100 nmg of the

act i vJXVH r i TThod ofH yidh wherpie theeqmponenth giecaneantitandy
anphotericin B, and (b) a second conponent containi ng
aedpmipistegnd ayer f periqsiol\ime of thesapyhwithyarnifurngshfoaiun § veeeks;
single injectable solution dose or nmultiple 15

i91) ectabl e sol ution doses, each dose containing as an
active ingredient about 1 ng/kg to about 2 ng/kg of a
chimeric or humani zed nonocl onal anti body that binds
to the p55 subunit of the human interleukin-2 (IL-2)
r ecept@ix)angt edthprides binding of IL- 2 to an IL-2
receptor; or 20 (xx) The kit of (ixx), wherein the
first conponent contains a sufficient a sufficient
nunber of units so that a patient can adm ni ster about

0.3-10 ng Rga h{%t component containing a vial or series of vials, each vial
containing a single injectable solution dose or multiple injectable
solution doses, each dose containing an active ingredient about 50
mg to about 100 mg of the active ingredient, wherein the active

ingredient is amphotericin B, and

(b) a second component containing a vial or series of vials, each
vial containing a single injectable solution dose or multiple
injectable solution doses, each dose containing as an active
ingredient about 1 mg/kg to about 2 mg/kg of a chimeric or
humanized monoclonal antibody that binds to the p55 subunit of
the human interleukin-2 (IL-2) receptor and inhibits binding of IL-

2 to an IL-2 receptor; or

(xx)  The kit of (ixx), wherein the first component contains a sufficient a

sufficient number of units so that a patient can administer about 0.3-10 mg per kg

-17-
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-17 WD 2004/ 030685 PCT/ EP2003/ 010888 of anphotericin
B for a period of about 4 to about 8 weeks and the

W@ ewansbesdMponent contains a sufficient nunberPOf/ERIS®610888

so that a patient can adm nister about 1-2 ng per kg
of the nonocl onal antibody for a period of about 4 to
about 8 weeks; or 5 (xxi) The kit of (xx), wherein
the active ingredient of each injectable solution
dose of the second conponent is a humani zed anti-tac

anti body;. .o XXII kit o e ein the
BB THAFR Bt boeyss € e Bn Weblys B DS R8Pg “The
kit of (xxii), wherein the first co onent contains a
SOMPPRaN ANtAIRY AirEFicight rwmbfv’%ofsd@S%srﬁatthaé apatigns gan edgpinister
adm ni ster about 0.3-10 per kg of anphotericin B
fabputd -pegirst kot hb mmoeiomr% aiifody 1@ apseied ohazbut fi¢o about 8
second 15 conponent contains a sufficient nunber of
dasks os0 that a patient can administer about 1 ng/kg
weekly of the nonoclonal antibody for a period of
about 4 to about 8 weeks. In a further enbodi nent the
present invention is directed to: 20 -18 WO

2004/ Q3QH8ThP it oERZY ARl P B8R ctive in gredient of each injectable

solution dose of the second component is a humanized anti-tac antibody; or

(xxii) The kit of (xxi), wherein the monoclonal antibody is daclizumab;

or

(xxiii) The kit of (xxii), wherein the first component contains a sufficient
number of units so that a patient can administer about 0.3-10 mg per kg of
amphotericin B for a period of about 4 to about 8 weeks and the second
component contains a sufficient number of doses so that a patient can administer
about 1 mg/kg weekly of the monoclonal antibody for a period of about 4 to about

8 weeks.

In a further embodiment the present invention is directed to:

- 18-
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(A) Anethod for treating a patient having a funga
i nfection, conprising adm nistering to said patient a

agent and a therapeutically effective anmount of an
interleukin-2 inhibitor; or 5 (B) The nethod of (A),
wherein the antifungal agent and the interleukin-2

i nhibitor are concomtantly adm nistered, preferably
over a period of 4 to 8 weeks, nost preferably 8

weeks; .or 10 he nmet hod of (B), wherein the period
of adrf¥i st H&%ﬂ%@reﬁ“%ﬁ‘ Pytent éﬁ‘)”t‘cl’ anfém&ﬁ ipfgcion,
sufficient to resolve on invasive fungal infection; or
(PP SreTReES tasgid prtiquap thesapeayicallyisEieeiivg apeant of an
antifungal agent and the interleukin-2 inhibitor are
esatifungal 4gentandfa therpreatiendly efiferttval anmonpofsintinteriewdn-2he

15 active agent in an injectable solution; or (E) The
mebibadr; of any one of (A) to (D), wherein the anpunt of
the antifungal agent is sufficient to decrease the
severity of the fungal infection and the anount of
the interleukin-2 inhibitor is sufficient to prevent

reacti@ys 2heGRUINRIUIYARXARISHEe iR RALLRIRS Heho
receive an antimycotic agent; or -19 WD 2004/ 030685

?1%%1@%9—9%{1&%9%%?@ cc(n’c:gmiﬁ}ﬁlg%hmger%g, ﬁ?%éaﬁﬂgoa\g %%@Oedts &

erein admnistration s in
qunigg antlfquggm?%ent i.s_delivered on day 1 of each

eks, most pr weeks; or
f our n P

(C)  The method of (B), wherein the period of administration is a period

of time at least sufficient to resolve on invasive fungal infection; or

(D)  The method of any of (A) to (C), wherein the antifungal agent and
the interleukin-2 inhibitor are each in form of a pharmaceutical composition of the

active agent in an injectable solution; or

(E)  The method of any one of (A) to (D), wherein the amount of the
antifungal agent is sufficient to decrease the severity of the fungal infection and
the amount of the interleukin-2 inhibitor is sufficient to prevent reactions

commonly experienced by patients who receive an antimycotic agent; or

-19-

ant i f pOmyAP2003/010888



10

15

woreaohosbeed anyone of (A) to (E),

day cycle and the interleukin-2 inhibitor is delivered
each day of each fourteen day cycle; or 5 (G The

therapeutically effective anmount of the interl eukin-2
inhibitor is first admnistered followed by a

conbi nation of the remainder of the therapeutically
effective amount of the interleukin-2 inhibitor and
the therapeutically effective amount of 10 the
antifungal agent; or . (H A nethod of reducing side, .
ef f ect(E) asddemethod afiapyongfi (A Hy@). Wieieln apTiEgraEen sdn
fromthe group consisting of renal dysfunction with
Jeutaed alay cydggrol dheeantiinghlagonteis Aelberadzonaday Lead @pghafourteen
flu-1ike syndrone, epigastric pain, 15 cardiovascul ar
tdaxicgtle ynd thy potdsukinehinhibétot isidelivaed é4achrday bhedcbifiourteen
cardi ac arrest, pulnonary |eukocytosis, dyspnea,
rRgRyélai@ry distress, hepatic dysfunction or failure,
coagul ation defects, pruritis, seizures, and
nephrotoxicity conprising admnistering to a patient
a therapeutically effective anount of an interleukin-2
i nhi biter, R i n.f f Nal?

ol utiGh: " ARV Dooh B0 cBE e ERb 0SB 0see
I(th%ré%{h?%%%{ e!s%%gti\(/r)re; %Irg nL%(l& 8%{] tﬁ gl{;c?rlge@n'_ t—% iranu%}t’or 18 Frgteefdpnirtlis gred

followed by a combination of the remainder of the therapeutically effective

amount of the interleukin-2 inhibitor and the therapeutically effective amount of

the antifungal agent; or

(H) A method of reducing side effects associated with antifungal
therapy selected from the group consisting of renal dysfunction with secondary
hypokalemia, hypomagnesemia and anemia, flu-like syndrome, epigastric pain,
cardiovascular toxicity, hypotension, ventricular fibrillation, cardiac arrest,
pulmonary leukocytosis, dyspnea, respiratory distress, hepatic dysfunction or
failure, coagulation defects, pruritis, seizures, and nephrotoxicity comprising
administering to a patient a therapeutically effective amount of an interleukin-2

inhibitor, preferably in form of an injectable solution; or

-20 -
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(J) The nmethod of anyone of (A) to (G, wherein the
antifungal is an 5 antinycotic agent, preferably a

w@oelogesssant i mycotic; or (K) The nethod of anyP@EEPR{003/010888

(A) to (G and (I) to (J), wherein the polyene
antiimycotic is anphotericin B; or 10 (L) The nethod
of anyone of (A) to (K), wherein the interleukin-2
inhibitor is a chineric or humani zed nonocl onal

anti body that binds to the p55 subunit of the human
interl eukin-2 (1L-2) receptor and inhibits binding of
IL-2 B arfhe pmeshodf apy gpe ofdA) t(Qnyherpia thetkksgopts a
anyone of (A) to (L), wherein the nonoclonal antibody
inBY@tip iffegiioreer anti - Tac anti body; or (N) The net hod of
anyone of (A) to (M, wherein the humani zed anti- Tac
anti body is daclizumab; or 20 (0) A nethod of anyone
of (A) to (G and (I) to (N, wherein the anmount of
anphot(®r i cilihe Beitodfaf anydde 3f {A) BICGNTYHeEiP e 85 ingdIis a2 1
WD 2004/ 030685 PCT/ EP2003/ 010888 (P) The nethod of
anyigyeotRfa feferdHdy a efeeinfimlyB&ticagpunt of chimeric
or fﬁigmani iggtg)%onock{p%ng%anti bogl,y that binds to the p55
subunit of the human interleukin-2 (I1L-2) receptor
and inhibits binding of IL-2 to an IL-2 5 receptor is

about (k)0 . GO PShyotE B (APE RESEARY o) QrrelTBh

per we

polyene antiimycotic is amphotericin B; or

L) The method of anyone of (A) to (K), wherein the interleukin-2
inhibitor is a chimeric or humanized monoclonal antibody that binds to the p55
subunit of the human interleukin-2 (JL-2) receptor and inhibits binding of IL-2 to

an IL-2 receptor; or

(M)  The method of anyone of (A) to (L), wherein the monoclonal

antibody is a humanized anti-Tac antibody; or

(N)  The method of anyone of (A) to (M), wherein the humanized anti-

Tac antibody is daclizumab; or

(O) A method of anyone of (A) to (G) and (I) to (N), wherein the

amount of amphotericin B is from 0.3 to 25 mg/kg per day; or

-21-
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active ingredient a

(Q The nmethod of (P), wherein the nonocl onal antibody
is admnistered in a dose of 1 ng/kg one to four

wo 2ove®3(@es week; or 10 (R) A kit conprising a PCT/EP2003/010888

conmponent containing a vial or series of vials each
vial containing as active ingredient an antifunga
agent as defined in (J) or (K) and a second conponent
containing a vial or series of vials each via

contai ning as active ingredient an interl eukin-2
inhibitor as defined in any one of (L) to (N); or 15
(S) The kit of (R), wherein each of the vial or vials
of the first conponent contains a single injectable
sol ut i(Bh ddde methodiaifmnysine of (i eiot(@b|véergpthgtangntioses,
each dose containing an active ingredi ent about 50 ng
tahiragroudr huf@fizedymofiodidrel atbiody thanbinédioaid p5dudngit of thie
active ingredient is anphotericin B, 20 and of the

secendneOaiane (IL-Bastepe: ahdBhibigbinding\dfal. 2 ©QATBINS a
single injectable solution dose or nultiple

| 18 cpEdr aPARUE PloH InB/ksFRS R8ek, BRERAKIPS €0 & WA SU N RS AN
Bout 1 my/ kg to about® Z ng/ kg of a
chinmeric, or humani zed -22 WD 2004/ 030685

PCT/ EP2003/ 010888 nonocl onal anti body that binds to
B8Rl 2, DATER PSSR, it 2
RGN il D P
() to (Q; or
(R)  AXkit comprising a first component containing a vial or series of
vials each vial containing as active ingredient an antifungal agent as defined in (J)
or (K) and a second component containing a vial or series of vials each vial
containing as active ingredient an interleukin-2 inhibitor as defined in any one of

(L) to (N); or

(S) The kit of (R), wherein each of the vial dr vials of the first
component contains a single injectable solution dose or multiple injectable
solution doses, each dose containing an active ingredient about 50 mg to about
100 mg of the active ingredient, wherein the active ingredient is amphotericin B,
and of the second component each of the vial or vials contains a single injectable
solution dose or multiple injectable solution doses, each dose containing as an

active ingredient about 1 mg/kg to about 2 mg/kg of a chimeric or humanized

-22 .
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(U The use of an interleukin-2 inhibitor as defined
inany of (L) to (N) for the preparation of a

injection for the reduction of side effects
associated with antifungal therapy as defined (H); 10
or (V) The use of (U), wherein the inhibitor in the
medi canment is admnistered in an anount of 1 to 2
ng/ kg per week; or 15 (W The use of an interleukin 2

nhi bi t efined in any of
I MBI N
preparation of a nedicanent for the treatnent of
f@%é%FwFﬂP%@ﬁﬂbhéﬂs@Pdwxpfﬁhétwgbﬂoir%ﬁvmrmMereln t he

medi canment is by being specifically 20 adapted to any
of the nethods as defined in (A to (G and (1) to
(Q. -23 WD 2004/ 030685 PCT/ EP2003/ 010888

Amphot@) i ciTheRitics (R) q@r(S) adayppd fomee eyl dfche peihyadia,
antifungal antibiotic produced froma strain of

Sinyeid G es(Gradasyse (GPer exanpl e, anmphotericin B is
produced by Streptomyces nodosus which has been

deposited as ATCC# 14899 by E. R Squi bb & Sons, Inc.
It acts by blndlng to sterols (primarily ergosterol)

Isﬂbgeggllelnt nj]l?l Ea e o?{erlg aceﬁ{}?1 Ofl lﬁgg%:%nr? enfl%y ((IT) QI\{)
e e R
i an, c menhr anes,

b@ {“E\S&% CPQﬂ %“Jc%f%?r}ﬁ eci &FSOFF‘E? t“&h aél.ﬂflylgﬁlrfharﬁpw %eflaﬁ%j(H)

hunmans.
or

(V)  The use of (U), wherein the inhibitor in the medicament is

administered in an amount of 1 to 2 mg/kg per week; or
(W)  The use of an interleukin-2 inhibitor as defined in any of (L) to (N)
and an antifungal agent as defined in (J) or (K) for the preparation of a

medicament for the treatment of fungal infections; or

(X)  The use of (W), wherein the medicament is by being specifically

adapted to any of the methods as defined in (A) to (G) and (I) to (Q).

-23.

preferably in formof a sol ution POI/EP2003/010888



10 Amphotericin B, which is the established nane for
[IR(1 R*,3S*5R6R*9R* 11 R*, 15 S*,16 R

WO 204050685 18 S *, 19 E, 21 E, 23 E 25 E, 27 E, 2BCT/EPB13/010888
E, 33 R*,35 S *,36 R*,37 S *)]-33-
[ (3- Am no- 3, 6-di deoxy- (beta)-D mannopyr anosyl ) oxy] -
1,3,5,6,9,11, 17, 37- oct ahydr oxy-15, 16, 18-tri net hyl - 13-
0x0- 14, 39- di oxabi - cycl o[ 33. 3. 1] nonat ri acont a-
19 21, 23, 25, 27,29, 31- heptaene 15 36 car boxylic acid,
h hefolovvln structure: H3C,, AH HO CN O

"BRF I 16 2erP owa%m@wméwfmlu\qee aMHENgR| WEBIolF

formula of the drug is CA7TH23NOL 4 O OH its nol ecul ar
wiogeed fronmp sirajmof Sipeptanycaouip 930 §85e ROPlERIDIGLIC0SSS
Monocl onal anti bodi es useful in the clainmed nethods
t groiecati by Shieprdrtycestrindosps &hahhanbdenalepasited k4 AZCOEddpIDr
with an affinity of at |east 108 Mi and preferably
1B9E.RVStuibb &gf@nf k. 1tQuehy i ©RekolaPrinkedy egoat®l) in
typi cally humani zed or chineric antibodies, or are

5 géam?mmgn@ro@emmewngmm dubsR0 6 NERA NG iARidenes:

referre

contents and cell death due to changes in membrane permeability. Amphotericin
* B also binds to the sterols (primarily cholesterol) in mammalian cell membranes,

which is believed to account for its toxicity in animals and humans.

10 Amphotericin B, which is the established name for [IR-(1 R *,3 § *,5 R *,
6R*IR*11R*15S*16 R*1TR*185* 19E 21 E,23 E,25E,27E 29
E .31 E,33 R*35S8 %36 R *37 S *)]-33- [(3-Amino-3,6-dideoxy-(beta)-D-
mannopyranosyl)oxy]- 1,3,5,6,9,11,17,37-octahydroxy-15,16, 18-trimethyl-13-
0x0-14,39-dioxabi-cyclo[33.3.1]nonatriaconta- 19,21,23,25, 27,29,3 1-heptaene-

15 36-carboxylic acid, has the following structure:

QH

The molecular formula of the drug is C47HeeNOy7¢ U™ OH
its molecular weight is 924.10.
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5 nmonocl onal anti bodies bind to the sane or
over | appi ng epitope as the anti-Tac and hunmani zed

or overlapping epitope if each conpetitively inhibits
(bl ocks) binding of the other to the antigen. That

is, Ix, 5x, 10x, 20x or 100x excess of one anti body
inhibits binding of the other by at |east 50% but
preferably 75% 90% or even 99% as 10 nmeasured in a

conpetitive blndlngéassay (see e.qg. unghans et a
A prastongleantibodiggusely in ke slaysebmethagly féfPlﬁ ¥ biad o the je>
anti bodi es have the sanme epitope if essqntlall al

bt efdhellln rexeptonwith an effmitsef pigesst { A ned peérahly 107
elimnate binding of one antibody reduce or elimnate
A di paef. Sivk mértvelonalantibatidsi doo tyiprally hamenizeder Ichinpiriag
epitopes if sone am no acid nutations that reduce or
elntipbdied, 6r &5 obief\diis@?roﬂﬁceﬁfb? cafdtickagiyeéradUB@h&ds. Preferred
elimnate binding of the other. Mpnoclonal antibodies

L&ﬁ&(délonhl"hﬁhﬁ@dké"%ﬁ@%d @8 sﬁ@%v@ﬂ%ﬂ%lf?&pé ks e hi-The

- receptor or its p55 subunit. addltlon
e

s it 40 LR A Joe
f 5% 90%.0 999% d

Bt ADLEN I i ome . Dkier SO S 2ess oblts vty Giidls 5

| mmunol . 1993.151.1075 1085 and Junghans et al -25

\inding af e otesbyetteasb2f broreisedly Z\%%r%) % Biorkn 3P % ch

are herein incorporated by reference). Preferred
noersoied iah corapatitive dindsgassay dsreergt-rlangtons etofl., Candsr ReO
or 20 pg/nmL inhibit or block IL-2
1990:50:1495-1502). Alternatively, two antibodies have the same epitope if
essentially all amino acid mutations in the antigen that reduce or eliminate
binding of one antibody reduce or eliminate binding of the other. Two antibodies

have overlapping epitopes if some amino acid mutations that reduce or eliminate

binding of the antibody reduce or eliminate binding of the other.

Monoclonal antibodies useful in the invention block binding of IL-2 to the IL-2
receptor or its p55 subunit. That is, addition of the antibody at a concentration of
0.1,0.5, 1, 2, 5, 10 or 20 pg/ml inhibits binding of IL-2 to the p55 subunit or IL-2
receptor on suitable cells (e.g., HuT-102, YT-S2, or PHA blasts) by about at least
50% but preferably 75%, 90% or even 99%, as assayed by methods well known in

the art (see Hakimi et al., J. Immunol. 1993:151:1075-1085 and Junghans et al.,

Two anti bodi es bi nd to tpPer/Er1oe3/010888



dependent proliferation of appropriate cells by 50%
75% 90% or greater, for exanple of PHA blasts, or
wEBMDoste8F Ul at ed by tetanus toxoid or other anPCTEP2008/010888
5 m xed | ynphocyte reaction (MR), as assayed by
art-known techniques (Hakim et al., Junghans et al.
supra). Exanples of antibodies, binding to the p55
subunit of the human interleukin-2 (IL-2) receptor of
human T | ynphocytes, and useful in the invention
i ncl ude O . chinmeric anti-Tac anti body, described in
&&P@ngothﬁflﬁvihtc O rpEcossTits by asfereuctl Repfierrad menoclonal
ant j body, described in EP 449 769 B 1, BT563 descri bed
i Atibegiesal gpncentragions offt.an 4P PHA kg/md inhitipeehlogIL-2-
546-554, a chineric or humanized form of antibody
3@p3dent Soliferdtion wf eppregriate AMwbEAQGZ, 23% NI or greater, for
1990: 322: 1175-1182) and nost preferably, hunmani zed
anxtinplEad Pie's binsthed PBMUstSnulRat by Naanus &30 disthe@dantlden or
ot her humani zed versions of anti-Tac. O her such

5 afixedDaisc e feabBoPVIORIS @ashiyed By ARA@LH nitEIRHALO@T & Bhi

and genetic engi neering techniques. Antibodies are

wggm;h@gg@seﬁgpghﬁ?.nolecules (mol ecul ar wei ght of
150, 000 or about 1320 am no acids) with intricate

internal structure. A natural antibody 20 nol ecul e
contains two identical pairs of polypeptide chains,

ch _pair._having .on Li ht .chai n aig ne heavy chajn.
Sefet e edr, SR ieg PP R e PR e G of

t egions:. .. a varjable ("V') region jnvolved. in
il oo e Smefeiss. Sasaubg dereviencmess
PCT/ EP2003/ 010888 a .const ant ("(Ta regi on that

10 qhiragriccandl-Tactamtibedye fesebrdan anert appligation PRAASS9/01578,
RFT5 chimeric antibody, described in EP 449 769 B1, BT563 described in
Nasham, et al., Transplantation, 1996: 61: 546-554, a chimeric or humanized
form of antibody 33B3.1 (Soulillou et al., New Eng. J. Med. 1990:322:1175-1182)
and most preferably, humanized anti-Tac described in U.S. Pat. No. 5,530,101 or

15 other humanized versions of anti-Tac. Other such antibodies can be produced by

standard immunological and genetic engineering techniques.

Antibodies are very large, complex molecules (molecular weight of 150,000 or
about 1320 amino acids) with intricate internal structure. A natural antibody

20 molecule contains two identical pairs of polypeptide chains, each pair having one
light chain and one heavy chain. Each light chain and heavy chain in turn consists

of two regions: a variable ("V") region involved in binding the target antigen, and

226 -



wo 2004@abiees r egi on that binds the antigen (for ererpPm)3/610888

10

15

system The |ight and heavy chain variabl e regions
fold up together in 3- dinensional space to forma

receptor on the surface of a cell). Wthin each |ight
or heavy chain variable 5 region, there are three
short segnments (averaging 10 am no acids in |ength)
called the conplenentary determ ning regions
("CDRs"). The six CDRs in an anti body variable domain
(three f the 1ight chaln and three fromthe heavy
c*hfé%nﬁsamf {)fgfﬁ regign 1%’18 Bfeaqts WHh stheyr eqiapaments of de pnpoyae
actual antibody binding site which | ocks onto the
typiger hstlighband epey ghagl arighle apgionsdpighup tegethdrén EDRs
have been defined. (see 10 e.g. Kabat, E. et al., US.
BEpansioeh spaot tHdahtatyacalde ngmrthSélindsctl&sar(tig@rSG’))I; example, a
Chothia et al., J. Mal. Biol., 196:901 (1987) (the
detdpadrtanahs swefac€bRs cedl) OWitherdedol 1i ghted2 dlkaanghalyy aGhele hi a
are sonmewhat different). The part of a variable region

N@kion Al akd@tkelsRor RynfeiRYavcPagid Mea%ntnb %mfdg ﬁﬁ@l\{\é}ﬁyealled

which forms the environment for

hygefthgiethe Al d%@éiibﬁlﬂﬁo 2 ﬂ)ﬁp@blﬁ%l"j yf rkg)l QBRr %jan antibody

anti body in which herei nafter reference to

R i T "
el Sl L A5
2BaUm A, 00 LR0CY, L5 20 PO vt ng DR 1o

constant regions froma human anti body. In addition,
i he-drabet Lk of aletal: Wepighens ohHedlth andiymanSergees (4983, one
of two additional

Chothia et al., J. Mol. Biol., 196:901 (1987) (the definitions of CDRs provided by

Kabat and by Chothia are somewhat different). The part of a variable region not

contained in the CDRs is called the framework, which forms the environment for

the CDRs.

A humanized antibody is a genetically engineered antibody in which the CDRs
(hereinafter reference to CDR can include both the Kabat and Chothia CDRs)
fromAa mouse antibody ("donor antibody", which can also be rat, hamster or other
similar species) are grafted onto a human antibody ("acceptor antibody"). Thus, a
humanized antibody is an antibody having CDRs from a donor antibody and
variable region framework and constant regions from a human antibody. In

addition, in order to retain high binding affinity, at least one of two additional
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-27 WD 2004/ 030685 PCT/ EP2003/ 010888 structura
el ements can be enployed. (see e.g. U S. Pat. Nos.

WG 2303681 or 5,585,089). In the first structPCBEP2003/010888

el ement, the framework of the heavy chain variable
region of 5 the humani zed anti body is chosen to have
maxi mal sequence identity (between 65% and 95% wth
the framework of the heavy chain variable region of
the donor antibody, by suitably selecting thﬁ

accept or anti body from apong the many _known human
BB PR o) heemBekl G s 1t dfensatl. §hor
constructing the humani zed anti body, sel ected am no
ab?P08% the framework of the human 10 acceptor

anti body (outside the CDRs) are replaced with
corresponding amno acids fromthe donor antibody, in
accordance with specified rules. Specifically, the

dmitieofiacstoisturd elenene peafeambvdik bhee heaRMIInk 2tk edpXSEST
on the basis of proximty to and contact with the

Q&Rﬁumﬁﬁied@ﬁﬂﬁc}gﬁs chdin foaRhv A ERGINATsORRAG! it F ARHARY
adj acent to a in the donor antibody sequence or

VEsi7h ikl gs96) R B FRTR whik %{ tgéh chdin (I%bﬁwf@ﬁk%?ﬂle

anti body as neasured in I mensi onal space: _
OTEL R B0y 318 AR SO A B P by
A S
e SR i AR 1 PR OBHBEY O O hean
nonhuman _sequence present in nouse, chineric and
HasRRir28dbadyt (PHoide g (oY st plapest wittheorresponding amino
acids from the donor antibody, in accordance with specified rules. Specifically,
the amino acids to be replaced in the framework are chosen on the basis of
proximity to and contact with the CDRs. For example, the replaced amino acids

can be adjacent to a CDR in the donor antibody sequence or within 4-6 angstroms

of a CDR in the humanized antibody as measured in 3-dimensional space.

A chimeric antibody is a genetically engineered antibody in which the variable
region of a mouse (or other rodent) antibody is combined with the constant region
of a human antibody. Such antibodies retain the binding specificity of the mouse
antibody, while being about two-thirds human. The proportion of nonhuman
sequence present in mouse, chimeric and humanized antibodies suggests that the

immunogenicity of a chimeric antibody is intermediate between mouse and

-28 -



I mmunogenicity of a chineric antibody is internediate
bet ween nmouse and -28 WO 2004/ 030685 PCT/ EP2003/ 010888
wheowvanswesl anti bodi es. However, some chi neri c PCT/EP2003/010888

anti bodi es have been reported to cause little or no
HAMA response in human patients (e.g., LoBuglio et
al., Proc. Natl. Acad. Sci. USA 1991:86:4220-4224),
such as chRFT5 (Am ot et al., Transplantation
1995: 60: 748-756). 5 Other types of genetically
engi neered_anti bodi es that may have reduced
iYRRE§E ArtEiodisr Bpueyeesoms qhﬁ%rg@ aabodiesdiang bpanarpeyted to
but are not limted to single- chain antibodies
(cepsstltiie e noghl AM APresponspént humangadentsts.g., Iugpuglio et al., Proc.
1988: 85: 5879-5883 and Bird et al., Science
1988 A24R 542 B-SA26Y ] :8arL2(b42B4) fsnelgmerhRFTS YAmlatset Bab, 10
(Fab')2 and Fv made using reconbi nant DNA net hods,
Huamsplaindticna9he60:meglese)usi ng phage di splay nmethods (WO
91/17271, WD 92/ 001047 and WD 97/20791) or using

5 transgenic animals (see WO 93/12227 or WD 91/10741),
bi functional antibodies (e.g., PCT/US92/10140), or

%étbtggés%? g@ﬁetu@algjlegngf %greﬁ gﬁlﬁoﬁﬂe‘é tHal% FHa? MRve I(egucg:d’ U.S.

genetlc engl neer ed
d o have uce
Bl BBy Skl b nolRY Sl oM PN RRIORERRL o pisnat:

ke ST TSt e B0 ok ShEEL P s,
and Bird et al., Science 1988:242:423-426), antibody fragments such as Fab,

10 (Fab'), and Fv made using recombinant DNA methods, human antibodies made
using phage display methods (WO 91/17271, WO 92/001047 and WO 97/20791)
or using transgenic animals (see WO 93/12227 or WO 91/10741), bifunctional
antibodies (e.g., PCT/US92/10140), or antibodies with altered constant regions
(e.g., U.S. Pat. No. 5,624,821).

15
A genetically engineered antibody is said to have reduced immunogenicity
relative to a mouse antibody from which it is derived, or to be less immunogenic,
if when injected into humans or other primate species, it on average causes a
reduced HAMA response. That is, the recipient generates less than 2-fold, 5-fold,

20  preferably 10- or 100-fold less titer of antibodies against the injected genetically
engineered antibody than against the mouse antibody when similarly

administered, as measured by standard assays (see e.g., Hakimi et al., J. Immunol.

-29.



10

reduced HAMA response. That is, the recipient
generates |less than 2-fold, 5-fold, 20 preferably 10-

wo@r00108068dl d | ess titer of antibodi es agai nst PEEEP2003/010888

injected genetically engineered antibody than agai nst
t he nmouse anti body when simlarly admnistered, as
nmeasured by standard assays (see e.g., Haldm et al.
J. Inunitnol. -29 WO 2004/ 030685 PCT/ EP2003/ 010888
1991: 147: 1352-1359), especially when adm ni stered at
least 1, 2, 5 or 14 tinmes in a daily, weekly or every
otN9&1 40 8321 ) rhsPeciatyev g erpitisrered ailansd 14 g ot 14 timesIn
(essentially) non-i munogenic if when adm ni stered at

| edpsly, weekpy omvery dtlertwagls segimen. allraintipodynieskiflyo be every
ot her week reginmen to humans or other primtes, few or
Sesventfallyenon-Ingresndghein ifablout adhfistered 208ad Ut 2,0 @f ldrtahdsyin
| ess than 1% or 2% recipients develop a detectable
of dasilly gwedkdl £ andvetyAlRerve8R 8ddSiBen @hugnalAMPoth@SRRNEE, FRab:
requires cessation of treatnment or renders treatnent

| ed ESrbd Hen atfcRk 16%JTRO% but PAFRRUIF RYs @BA | %130 cipients
reduced i mrunogenicity relative to nouse anti-Tac In

: I

B gl or iRt 1EHAALRRL, Lo AR M Bl
ROl 15 B UM, B b 2T SR Bl
ati ent A of et al., op. cit,). For adm nistration
sl b Tt s Tt redPiopuisy inkibised SohiaaN Focor
humani zed  nonocl onal antibody to p55 are typically
FBPHGY atedmiet 8l piarerarbig ety mnipeapegiliein human
carrier. That is, the antibodies can be used in the
reghigitac fuehinaic aatibedydp deradatsubunit af teealln racepsbr angibody,
organ transplant patients. A variety of aqueous

chRFTS3, is also non-immunogenic in human patients (Amlot et al., op. cit.).

For administration to patients, the genetically engineered, chimeric or humanized
monoclonal antibody to p55 are typically formulated in a pharmaceutically
acceptable carrier. That is, the antibodies can be used in the manufacture of a
medicament for treatment of solid organ transplant patients. A variety of aqueous
carriers can be used, e.g., water for injection (WFI), or water buffered with
phosphate, citrate, acetate, etc. to a pH typically of 5.0 to 8.0, most often 6.0 to
7.0, and/or containing salts such as sodium chloride, potassium chloride, etc. to
make isotonic. The carrier can also contain exc;,ipients such as human serum
albumin, polysorbate 80, sugars or amino acids to protect the active protein. The

concentration of fusion protein in these formulations varies widely from about 0.1

-30-
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carriers can be used, e.g., water for injection (Wl),
or water buffered wth phosphate, citrate, acetate,

wet@4/088R pH typically of 5.0 to 8.0, nost of PENEB2003/010888

to 7.0, and/or containing salts such as sodi um
chloride, potassiumchloride, etc. to 20 nake
isotonic. The carrier can al so contain excipients such
as human serum al bum n, pol ysorbate 80, sugars or
amino acids to protect the active protein. The
concentration of fusion protein in_ these formulations
\farlp%glaéwb@tys ¥egin %da@ged tp 10 mgimizcY beyogrpaee gponoclonal
PCT/ EP2003/ 010888 to 100 ng/m but is often in the
reatiedylis parti¢@arky puitableTheparenteral aamand strasivncarsicah be
antibody is particularly suitable for parentera
admimbstedat pomtraagcbus arfudien @dyisnbataeeds, agragtuscular or
i ntravenous infusion or by subcutaneous, intranuscul ar
dhtravenbusdnjeeuns i nj ection. 5 EXAMPLES |. Study Design
Thi s study enconpasses 10 patients with di ssem nated
fungal infections who are being treated with an
anphotericin B fornmulation. The trial is a study of 10
ZepaRmtEs (dacl uzi mab) as a medication for
aﬁﬁhﬁréTTC|n B fornul ation treated patients wth

r al di seases. After baseline eval uations,
ggtﬁgﬁ [%gég treated with Zenapax . Each patient
recei ves Zena a for the me duration as_ he or she
‘3}}%?% senéiﬂmaﬁsﬁ%% ARG Wi %&ﬁsmnaf@é bneaERiTtpny Vamhire
gDets fol |l owed for

eing treated with an amphotencm B formulation. The trial is a study of

Zenapax® (dacluzimab) as a medication for amphotericin B formulation treated
patients with serious fungal diseases. After baseline evaluations, patients get
treated with Zenapax®. Each patient receives Zenapax® for the same duration as
he or she receives an amphotericin B formulation. Each patient gets followed for
four weeks after cessation. In further discussions of treatment, ‘amphotericin B’

will refer to “an amphotericin B containing antifungal formulation.”

A. Patient Selection
L. Inclusion Criteria; Patients conforming to the following criteria are
considered for the trial:
a. Male or female in-patients at 18-65 years of age.
b. Patients who will receive amphotericin B in the treatment

regimen of diagnosed or suspected systemic fungal
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four weeks after cessation. In further discussions of
treatnment, “anphotericin B 15 will refer to "an

Patient Selection 1. Inclusion Criteria; Patients
conformng to the followng criteria are considered
for the trial: 20 a. Male or fermale in-patients at

18- 65 years of age. b. Patients who will receive
anphotericin B in the treatnent reginen of diagnosed

or suspected sys c fupgal -31 %2004/ 030685

PCT/ EP2003/ 0108§§e CTOHF H‘EPW%&%sb‘ftﬁe it Betrsiiseis,
limted to aspeiq 'l osi s, . histopl asnosis,

bl ast omycosi s, GbPlasmERRiastanycesis ot derysoss,
candidiasis. c. Life expectancy of a |east 1 week. 5
2. Exclusion Crro@kicaccosipecandifliapni ng patients will not
be enrolled: a. Patients with other severe acute or
chroni ¢ nedi calLifecxpelitaricpioé ateasitl weekt he j udgnent of
the Principal Investigator may limt participation
for the full duration of the trial. 10 b. Patients
with a history of poor cooperation, non-conpliance
with medi c@xclusieRUmBMa: Ahe W) ih@PtiehtsYvill not be enrolled:

a. Patients with other severe acute or chronic medical
conditions that in the judgment of the Principal Investigator
may limit participation for the full duration of the trial.

b. Patients with a history of poor cooperation, non-compliance
with medical treatment or unreliability.

c. Patients with a history of hypersensitivity to monoclonal
antibodies or amphotericin B.

d. Patients who have abnormal laboratory values at baseline
which are clinically significant for that patient and which
may affect the outcome of the study or the interpretation of
the results of the study. This includes patients with a
calculated CrCl<50mL/min.

e. Patients who are pregnant, lactating or (+) Pregnancy Test.

f. Patients who have received amphotericin B or Zenapax®

within the last 3 weeks.

8. Patient receiving diuretics within 12 hours of enrollment.

f or nul at POTYEP2003%010888
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c. Patients with a history of hypersensitivity to
nmonocl onal anti bodi es or anphotericin B. d. Patients

which are clinically significant for that patient and
which may affect the outcome of the study or the
interpretation of the results of the study. This
includes patients with a calculated CrCl <500/ mn. e.
Patients who are pregnant, lactating or (+) Pregnhancy
Test. 20 f. Patients who have received anphotericin B
or Zenapax" wthin the last 3 weeks. g. Patient
receiving diuretics within 12 hours of enroll nent.

- 32 WE- 2062120685 T PEMeER2003/ 010888 B. Conconi t ant
Treatments There are no specific restrictions

rldgeer adé nespegificorsttictitns needidingt donpeniton metftetionsdbaghasi S
(except as noted in the exclusion criteria) since it

idagampeikecht thadted hethe Bxddaidnesiti@iaAhed @ dxpb@ed Mhdthe
trial will be receiving other nedications. Use of

RO ereE inds tgStrial WA be BN iAODIGL REAiCHHInE WaSor
di scouraged since they may contribute to an additive

X ugs .n ercC . co in le a
%fel?}ﬁ@t"o ANGu S ihd %ﬁ{hB@%ﬁ% ons &t %Ea]‘gg?é’ shéH p)t( oy .

difficult. ~Concomta cations w s
bR S DGk N8y, d. recorded. at each visit.
The inv es%lrl[ gat or. Wle?[lt a%gﬁe gfzjellvlcl)]FerQrSta RIS tsdlbfz‘ﬁblés
(Honcomitant medications will be kept to a minimum during the study and
recorded at each visit. The investigator will endeavor to maintain the dosages of

amphotericin B and essential concomitant medications at a constant level

throughout the study.

C.  Study Procedures

Patients having a suspected or diagnosed fungal infection and to receive

amphotericin B are eligible for entry into the study.

Ten patients with mycotic infections are enrolled to receive Zenapax® Img/kg/q

week during their concurrent amphotericin B therapy (0.6 mg/kg body weight per

day).

If all inclusion and exclusion criteria are met, the patients will be informed,

provide consent and undergo all baseline examinations: history & physical exam,

-33.
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10 anphotericin B and essential concom tant
medi cations at a constant |evel throughout the study.

w@200&0808%5 Pr ocedur es Patients havi ng a suspectBdI/@P2003/010888

di agnosed fungal infection and to receive 15
anphotericin B are eligible for entry into the study.
Ten patients with nycotic infections are enrolled to
recei ve Zenapax" 1ng/kg/q week during their
concurrent anphotericin B therapy (0.6 ng/ kg body
wei ght a 0 If all inclusion and exclusion
ST apd %P%mﬁr@wf d uring Pealyadiong wd g9acomitast medication
OV|de copsent. and, undergo al | basel i ne exam nati ons:
e&f{l&W“&“ B@f%ei Reginnigggphoteggin\oreatmanto Begtable, the values
PCT/ EP2003/ 010888 signs and synptons, blood and urine
0B UAkL Fisatnianehdaodrer teant funestingedts perfornied en fiiepatiénon
bef ore begi nning anphotericin B treatnent. |f
avittiih gislpesviouse Adalyues nbied. BUN, creati ni ne and any
other renal function tests perfornmed on the patient
within the previous 14 days are noted. 5 On days 1-7
(if still receiving anphotericin B treatnent) the

B d:881S7 eyl 1@@1\'/1)?(% ax’ﬂbl‘ld?@l‘héﬁ?‘l%%re@%n%vtgé gégfehﬁ hafd daily

serum creati ni ne days 7, 14

%tna@m:, ami é\fahﬁﬁlbh 'of &%ﬁﬁ %5@&119"6}? QL7 Gh M Brhhgatdrent)

under go and

patients (if still recewmg amphotericin B treatment) undergo blood and urine
determinations, signs and symptoms evaluations, concomitant medication

determination and adverse event evaluation.

On the final amphotericin treatment day all evaluations noted above occur and

study medication stops. The patient gets evaluated for one more week.

D. Outcome Evaluations
1. Assessment of Signs and Symptoms
a. Interval evaluation of the patient's status and

symptoms/signs (vitals), particularly in regard to infection
and renal status, made daily after baseline and then four

weeks after study.

b.  Changes in clinical and microbiological status of the fungal

infections.
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determ nations, signs and synptons eval uati ons,
concom tant nedi cation 10 determ nati on and adverse

wer@an3wsal uati on. On the final anphotericin tPEHREPENS/010888

day all eval uations noted above occur and study

medi cati on stops. The patient gets evaluated for one
nore week. 15 D. Qutcone Eval uations 1. Assessnent of
Signs and Synptons a. Interval evaluation of the
patient's status and synptons/signs (vitals),
particularly in regard to infection _ and renal status,
made daily aft@p arisen gy dingdhe ¢linigal anthmigsetiialogic
after study. b. Changes iin clinical and

m crobi ol ogi cal stheeling esfimpreyememigathe fungadotfeaions. - 34
WD 2004/ 030685 PCT/ EP2003/ 010888 (1) Conpari son
regarding the clinical and m crobiol ogic healing or

i mprovenent in the fungal infections. 2. Adverse
events 5 advésphengricin B i nduced Nephrotoxicity (1)
Changes in renal function tests: serum bl ood urea

g T s A T
(1) Changes in renal function tests: serum blood urea
nitrogen and creatinine and calculated glomerular
filtration rate (GFR), measured at baseline and then
daily; measured GFR performed at baseline, weekly
during therapy and 7 days after treatment. Outcome
measures for nephrotoxicity get laboratory based.
(2) Adverse reaction profile assessed daily during and 2
. hours after drug administration.
b. Amphotericin B Induced Reactions - "Flu-like syndrome"
(1) Patient reactions experienced during amphotericin B
infusion get recorded. Specific reactions observed for

include: fever, chills, hypotension, headache,

respiratory distress and myalgias.
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dai |l y; nmeasured G-FR perfornmed at baseline, weekly 10

during therapy and 7 days after treatnent. Qutcone
wore@g 0885 f or nephrotoxicity get | aboratory baBemEP2002)10888

Adverse reaction profile assessed daily during and 2

hours after drug adm nistration. b. Anphotericin B

I nduced Reactions - "Flu-like syndrone" 15 (1)

Patient reactions experienced during anphotericin B

i nfusi on get recorded. Specific reactions observed for

i nclude: fever, chills, hypotension, headache

respi rat or - di sfliheadveasegetnjigngitiibutabbsoHenaR83 £630685

PCT/ EP2003/ 010888 c. The adverse reactions

attributabl e tonRetiarsdid agess imoedstdomeateted sisis @sd

increased or altered signs and synptons associ at ed

wi th conbi ni ng apmpiotrembsobiateB with ceetbapiax amphderdcl) B +

Cyt oki ne Rel ease Syndrones (2) Anti-idiotypic antibody

responses (3) bgpeag®nsitivity reaction 3.

Phar macodynam cs of the pharnmacol ogi ¢ agents 10 a.

s Serum concent raipns. ofy NGNS SyRnBrpEasured by

ei t her
2) Anti-idiotypic antibody responses

3) Hypersensitivity reaction

3. Pharmacodynamics of the pharmacologic agents
10 a.  Serum concentrations of amphotericin B measured by either
enzyme linked immunoassay or high pressure liquid
chromatography for assessment of altered pharmacokinetics
secondary to Zenapax® administration.
b.  Blood leukocytes (lymphocytes) assessed for changes in IL-

15 2R secondary to amphotericin B administration.

II. Laboratory Determinations
A. Complete Blood Count (CBC) & Serum Chemistry
1. Blood for determination of the CBC and serum chemistry
20 (except SCr) obtained from each patient in a fasting state (if
possible) at baseline and weekly for the duration of the study

(5 weeks). The CBC include hemoglobin, hematocrit, WBC
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enzynme |inked i mmunoassay or high pressure |iquid
chromat ogr aphy for assessnent of altered

w@b@nosseki neti cs secondary to Zenapax" PCT/EP2003/010888

adm ni stration. b. Blood | eukocytes (I ynphocytes)
assessed for changes in IL- 15 2R secondary to
anphotericin B admnistration. Il. Laboratory

Det erm nati ons A Conpl ete Bl ood Count (CBC) & Serum
Chemi stry 1. Blood for determ nation of the CBC and
serum chem stry 20 (except SCr) obtained from each
patient in a f&td 1ﬁ§re§ttwdt]nglePuntﬁﬁéﬁlaEﬂl‘%)co‘étt apagetifhe
and weekly for the duration of the study (5 weeks).
The CBC i ncl ud@idieseppic gbalnatione ke @@nmtchemay in@dedanD
2004/ 030685 PCT/ EP2003/010888 and differential, RBC
count and pl at gluedseCHUN aldluaing uxit tdid, caicdmmqmommrus,
eval uation. The serum chem stry include glucose, BUN

al bumin, uric amleerslalriglebtiddNosD blitths, alienat est er ol ,
triglycerides, total bilirubin, alkaline 5

phosphat ase, Lpbspifekdl, LSEPIG0BFErTi bab, tB{q%théin, :

K, d, Q02i Serun1creat|t|ne (Scr) performed dail for

the first wee digt, . i
Urinal ysis andi{{2gp§§5JI S{}ﬁ{%§%¥hg§§?q%ﬂ%nﬁ&yﬂ{Sﬁbrﬁe

first week in addition to the above studies.

B. Urinalysis and 24 Hour Urine Studies
I. A timed urine collec.tion done at baseline before

amphotericin B therapy starts. If the clinical urgency of the
situation prevents a 24-hour collection, then a shorter
collection. A timed collection of at least two hours
attempted. Twenty-four hour collections of urine collected
subsequently at days 7, 14, 21, 28 and 35. Determinations
include: total volume [glucose, total creatinine (and
determination of creatinine clearance), Na, K, Ca, Mg, P and
total protein.] The urinalysis includes pH, specific gravity,
albumin, glucose, blood, acetone and microscopic evaluation.

2. Measurement of Glomerular Filtration Rate (GFR) at

baseline (if possible) and at days 7, 14, 21, 28 and 35.
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10 1. Atinmed urine collection done at baseline before
anphotericin B therapy starts. If the clinical urgency

wW@bootlos0685i t uati on prevents a 24-hour col | ect i BOT/EP10e31010888

a shorter <collection. Atined collection of at |east
two hours attenpted. Twenty-four hour collections of
urine collected 15 subsequently at days 7, 14, 21, 28
and 35. Determ nations include: total volune
[ gl ucose, total creatinine (and det erm nati on of
eati ni ne cl earance) Ca, My, P and tota
rﬁiotel n. | eFH’é“AeIWP}i*Pa‘?rﬁfé’i’ElreﬁfElFudes pH, specific
gravity, albunmn, glucose, blood, acetone and
m croscopi ¢ evBlogdepliasted2od prephed Serdsteeminatipn of serum
Gonerular Filtration Rate (GFR) at baseline (if
possi bl e) and @bpleéersiyB cdrben2dijon?8n dayd 133, 14,23 An¥\CR
2004/ 030685 PCT/ EP2003/ 010888 C. Serum Anphotericin B

Level s 1. Bl oogliwed iegtaashidsnchtiph epaddadiohOén days 7, 14, 21
determ nation of serum anphotericin B concentrations

on days 1, 7, A 28%Lvwdbu?Bost %Hp&m‘&%% Mgod drawn for peak
administration. In addition, on dayS 7, 14, 21 5 and

28 a two- hour a{?ﬁ’ﬁﬂo e?chfjﬂévqu eqﬂlﬁéefr%qgsg abdEWp f Or

peak anphotericin levels. romlast doses of

anphot ericin ac{n%}%te\ﬁc n al&&ew{th Hﬂ% tlme ot%lb?oo% cgawmo 1gcorded

recor ded.

Amphotericin B concentrations performed by ELISA.

D. IL-2 Receptor Density Studies
1. Blood collected and prepared for determination of serum
soluble IL-2 receptor copcentrations ondays 1,7, 14, 21 and
28 prior to' drug administration. In addition, on days 7, 14,
21 and 28 a two-hour post study drug dose blood collected
for determination of sIL-2R concentration. The time from
last doses of Zenapax® along with the time of blood drawing

recorded. Soluble IL-2R performed by ELISA.

III.  Supplies and Drug Accountability
Amphotericin B is supplied as Fungizone® intravenous manufactured by E.R.
Squibb and Sons, Inc., Princeton, N.J., USA, or other acceptable pharmaceutical

manufacturers.
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Anphotericin B concentrations perfornmed by ELISA. 10
D. IL-2 Receptor Density Studies 1. Blood collected

wae@4psmspRr ed for determ nation of serum sol ubtBEP1002010888

receptor concentrations on days 1, 7, 14, 21 and 28
prior to drug adm nistration. In addition, on days 7,
14, 21 and 28 a two-hour post study drug dose bl ood
collected 15 for determ nation of slL-2R
concentration. The time from |ast doses of Zenapax "
along with the tinme of blood drawing recorded.

Sol ubl e IL-2R perfornmed by ELISA I11. Supplies and
Drug Accountability 20 Anphotericin B is supplied as
Ruisgevlere(re9epion entiady dusippiei s Zenapasd ifyavBndRs maBgfsictuioed
and Sons, Inc., Princeton, N J., USA, or other
agclkgphablaborptoaesybday,iN.A| USAanuf act urers. -38 WO
2004/ 030685 PCT/ EP2003/ 010888 Interl eukin-2 receptor
anti body is supplied as Zenapax " intravenous
manuf act ured by Roche Laboratories, Nutley, NJ.,

uﬁA..EhﬁmhMﬂp§kgkhStica| Anal ysi s Cal cul ated sanpl e
si ze was based upon a 50% reducti on of nephrotoxicity

i i f j 1| in this
SoMIEO:Ahesel Lo ol ST S AL, S,
MsbFhiflg b BaRBhe BRSO 7BS T DI RN A 81 Gldde B, 90885

a decrease of greater than 25 ml/min in patients receiving amphotericin B at doses

greater than 500 mg.
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greater than 500 ng. 10 -39 WO 2004/ 030685
PCT/ EP2003/ 010888 CLAIMS 1. A nethod for treating a

w@aiuesteshavi ng a fungal infection, conprisiNBCT/EP2003/010888

adm nistering to said patient a therapeutically
effective anmount of an 5 antifungal agent and a
therapeutically effective anount of an interl eukin-2
inhibitor. 2. The nethod of claim1l1, wherein the
antifungal agent and the interleukin-2 inhibitor are
concomtantly adm nistered, preferably over a period
of 10 4 to 8 weeks, nnsﬂlﬁﬁgﬁbrably 8 weeks. 3. - The
nmet hod of claim2, wherein the period of

adm nistration is a period of tinme at |east
sufficient to resolve on invasive fungal infection. 15
4. Thée. met hodethdd foryreadngcd @itignthaofg 3, fundiefrédtiohhe
antifungal agent and the interleukin-2 inhibitor are

eagbribifg hahinitdring tHBad PREAUA eRheRRARY §ff$dt1@5' am@ﬁnttotf' @n
active agent in an injectable solution. 5. The nethod

%fmﬁﬂgal @Bt Qhd & kR udcallp ef%ct;}‘)@ an%luﬂ og g 1@5@&&1&} of the
20 anfifungal agent is sufficient ecrease the
savgiEd;ty of the fungal infection and t he amount of

ﬁ1 interleukin-2 inhibitor is sufficient to prevent

reactions comonl y experienced by patients who

receive an antimycotic agent.

2. The method of claim 1, wherein the antifungal agent and the
interleukin-2 inhibitor are concomitantly administered, preferably over a period of

4 to 8 weeks, most preferably 8 weeks.

3. - The method of claim 2, wherein the period of administration is a

period of time at least sufficient to resolve on invasive fungal infection.

4. The method of any of claim 1 ot 3, wherein the antifungal agent
and the interleukin-2 inhibitor are each in form of a pharmaceutical composition

of the active agent in an injectable solution.

5. The method of any one of claims 1 to 4, wherein the amount of the
antifungal agent is sufficient to decrease the severity of the fungal infection and
the amount of the interleukin-2 inhibitor is sufficient to prevent reactions

commonly experienced by patients who receive an antimycotic agent.
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wo ocartamsses day cycl es and the antifungal

-40 WO 2004/ 030685 PCT/ EP2003/ 010888 6. The net hod of
any one of clains 1 to 5 wherein admnistration is in

delivered on day 1 of each fourteen day cycle and the
interleukin-2 inhibitor is delivered each day of each
5 fourteen day cycle. 7. The nethod of anyone of
claims 1 to 5 wherein a part of the therapeutically
effective anount of the interleukin-2 inhibitor is
first adm nistered followed by a conbination of the
remai nder of the therapeutically effective 10 anount
of the interleukin-2 inhibitor and the therapeutically
ef f ectG.ve dffeumithafof ahhenaotdldinmdad 5agkatin a8mirstragibh ad
of reducing side effects associated wth antifunga
tinéowpyn dey epladnd BRmntiiegraeen ic@lsbstiondapl of eqal
dysfunction with secondary 15 hypokal em a,

hy DREBAGTAG S O¢TE an@ihe iRERMKA2 fuhibitol @BV OE day of each
epi gastric pain, cardiovascular toxicity, hypotension,
VB MidenGlal pciki brillation, cardiac arrest, pul monary

| eukocyt 0si's, dyspnea, respiratory distress, hepatic
dysfunction or failure, coagul ation defects,

pruritis, seizures, and nephrotoxicity conprising

adm nisteri t atient therapeutically effective
annunfﬁof &ﬁgﬁwﬁéﬁﬁg&RWH@ffé 11, FB%W%F?“b?B?éP‘@Fy in
formof an injectable solution.  -41 WO 2004/030685
ﬁgqu}@gﬂgggl/ ¢fiegEyiamount of the interleukin-2 inhibitor is first administered
followed by a combination of the remainder of the therapeutically effective

amount of the interleukin-2 inhibitor and the therapeutically effective amount of

the antifungal agent.

8. A method of reducing side effects associated with antifungal
therapy selected from the group consisting of renal dysfunction with secondary
hypokalemia, hypomagnesemia and anemia, flu-like syndrome, epigastric pain,
cardiovascular toxicity, hypotension, ventricular fibrillation, cardiac arrest,
pulmonary leukocytosis, dyspnea, respiratory distress, hepatic dysfunction or
failure, coagulation defects, pruritis, seizures, and nephrotoxicity comprising
administering to a patient a therapeutically effective amount of an interleukin-2

inhibitor, preferably in form of an injectable solution.
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9. The nethod of any one of clains 1 to 7, wherein the
infection is a, nycotic infection. 10. The nethod of
w@nyansees clainms 1 to 7, wherein the antifungedT/EB2005010888
an antimycotic agent, preferably a pol yene
antinycotic. 11. The method of anyone of clains 1 to 7
and 9 to 10, wherein the polyene antiimycotic is
anphotericin B. 10 12. The nethod of anyone of clains
1 to 11, wherein the interleukin-2 inhibitor is a
chi merg ¢ or hu niz d nDno anti body that binds
to the9| 055 LPE] S?y PiHe° gﬂﬂ‘ﬁﬁlt%?’e\’{}lﬁéﬂmﬁ}? ipfection ipy.
rece tor and |nh|b|ts binding of IL-2 to an IL-2
FBXQHE GHeCUPR: 13 The method of anyone of claims 1 to
12, wherein the nonoclonal antibody is a humani zed
anti-Tac anti body. 14. The nethod of anyone of clains
1 to 13, wherein the humani zed anti-Tac antibody is
dacl i 0mab The met®d oAamyeinh oficlefinsainy Gh e hekinchabuiEudgal @ 7
and 9 to 14, wherein the anount of anphotericin Bis
fan @mh@y@Jtitccagé’rﬁ, prefekahlyoepol g .antidhgc o). 2004/ 030685
PCT/ EP2003/ 010888 16. The nethod of anyone of clains
1 to 15, wherein the anount of chinmeric or humani zed
nonocl onal anti body that binds to the p55 subunit of

the 11. The method of anyone of claims 1 to 7 and 9 to 10, wherein the

polyene antiimycotic is amphotericin B.

12. The method of anyone of claims 1 to 11, wherein the interleukin-2
inhibitor is a chimeric or humanized monoclonal antibody that binds to the p55

subunit of the human interleukin-2 (IL-2) receptor and inhibits binding of IL-2 to

an IL-2 receptor.

13. The method of anyone of claims 1 to 12, wherein the monoclonal

antibody is a humanized anti-Tac antibody.

14. The method of anyone of claims 1 to 13, wherein the humanized

anti-Tac antibody is daclizumab.

15. A method of anyone of claims 1to 7 and 9 to 14, wherein the

amount of amphotericin B is from 0.3 to 25 mg/kg per day.
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human interleukin-2 (IL-2) receptor and inhibits
binding of IL-2 to an IL-2 5 receptor is about 1 to 4

wogikm3@wes week, preferably 1 to 2 ng/ kg per We€REP2003010888

The nmet hod of claim 16, wherein the nonocl ona
antibody is admnistered in a dose of 1 ng/kg one to
four tinmes per week. 10 18. A kit conprising a first
conmponent containing a vial or series of vials each
vial containing as active ingredient an antifunga
agent as defined in claim10 or 11 and a second
conponent containing a vial or series of vials each
vial containing as active ingredient an interleukin-2
i nhi bl&or B raehehelrnypnegiylagpé tof S, sthereis thezmaynt of
15 19. The kit of claim 18, wherein each of the vial
drimeiiabshugfianized nidnpglpnal @oﬁ’@nﬁm@hﬁt bowis taihe 952 swiunglo the
i njectabl e solution dose or nmultiple injectable
sahart inefeddsegJL-2aehedosaddaibias bindigg efllaZ td arell-2
i ngredi ent about 50 ng to about 100 ng of the active
tdagtedk @bdut 1WE8ne/KYy $di6vedk [praferabRar ©d BBkg ibsr week.
anphotericin B, 20 and of the second conponent each of
the vial or vials contains a single injectable
sol ution dose or nmultiple injectable sol uti on doses,
each se t
ol Ko Fo. o “{“&E@d SRR Ay B Ml RIS SRR R
V%% 0] 4QPBOQ§ /EFZOOB/O0 8 nonocl onal anti body
B dE 85? SUB IO Bt P Witiivan
|nterleuk|n 2 (IL 2) receptor and inhibits binding of
IL-2 to an | L-2 receptor.

18. A kit comprising a first component containing a vial or series of
vials each vial containing as active ingredient an antifungal agent as defined in
claim 10 or 11 and a second component containing a vial or series of vials each
vial containing as active ingredient an interleukin-2 inhibitor as defined in any

one of claims 12 to 14.

19.  The kit of claim 18, wherein each of the vial or vials of the first
component contains a single injectable solution dose 6r multiple injectable
solution doses, each dose containing an active ingredient about 50 mg to about
100 mg of the active ingredient, wherein the active ingredient is amphotericin B,
and of the second component each of the vial or vials contains a single injectable
solution dose or multiple injectable solution doses, each dose containing as an

active ingredient about 1 mg/kg to about 2 mg/kg of a chimeric or humanized
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20. The kit of claim 18 or 19 adapted for use in any
of the nethods as 5 clained in anyone of clains 1 to

inhibitor as defined in any of clains 12 to 14 for
the preparation of a nmedicament, preferably in form of
a solution for injection for the reduction of side

ef fects associated with antifungal therapy as 10
defined claim8. 22. The use of claim21l, wherein the

inhibitor in th di canent__is. admini stered in an
RAHoTal aniibpgy (Dot fydsgo P ResdRuriel thRumgpdniedguis 2, o
interleukin-2 inhibitor as_defined in any of clains 12
t BL-2A regppfonnddpipiy bigaing 8§ Hnt taan He? 15¢801n cl ai ns 10
or 11 for the preparation of a nedicanment for the
treatnment of fungal infections. 24. The use of claim
23, wherein the nedicanment is by being 20 specifically
adapt €. t o HErkitaff ctdive 18k h ddapasgl fdefisenedny of the aieti®dd as
to 7 and 9 to 17. -44

claimed in anyone of claims 1 to 7 and 9 to 17.

21.  The use of an interleukin-2 inhibitor as defined in any of claims 12
to 14 for the preparation of a medicament, preferably in form of a solution for
injection for the reduction of side effects associated with antifungal therapy as

defined claim 8.

22. The use of claim 21, wherein the inhibitor in the medicament is

administered in an amount of 1 to 2 mg/kg per week.
23.  The use of an interleukin-2 inhibitor as defined in any of claims 12
to 14 and an antifungal agent as defined in claims 10 or 11 for the preparation of a

medicament for the treatment of fungal infections.

24.  The use of claim 23, wherein the medicament is by being

specifically adapted to any of the methods as defined in claims 1 to 7 and 9 to 17.
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