WO 03/041736 PCT/ EP02/12730 Method for the treatment of cardiotoxicity

i nduced by antitunor conpounds SUMMARY The present invention relates to a
met hod f owdo3gatizng a cancer, especially a cancer overexm@EIBRRI2130MAN

epi dermal grow h factor receptor 2 (HER2), which conprises admnistering a
t herapeutically effective amount of trastuzumab al one or in association
with an anthracycline, in conbination with an anobunt of dexrazoxane
effective to aneliorate cardiotoxicity. A nethod for aneliorating
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administering a  therapeutically effective amount of
trastuzumab alone or in association with an anthracycline,
in combination with an amount of dexrazoxane effective to
ameliorate cardiotoxicity. A method for ameliorating
cardiotoxic effects caused by trastuzumab when administered
alone or in combination with an anthracycline is also

within the scope of the invention.

BACKGROUND

Trastuzumab is a recombinant DNA-derived humanized
monoclonal antibody that selectively binds with a high
affinity in cell-based assays (Kd: 5nM) to the
extracellular domain of the human epidermal growth factor
receptor 2 protein, HER2. The antibody is an IgG; kappa
that containg human framework regions with the
complementary-determining regions of a murine antibody
(4D5) that binds to HER2.

HER2 (or c-erbB2) proto-oncogene encodes a
transmembrane receptor protein of 185 kDa, which 1is
structurally related to the epidermal growth factor
receptor.

Trastuzumab has been shown, in both in vitro assays

and animal models, to inhibit the proliferation of human



Furt hernore, nonclinical studies have shown additive and synergistic
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humans. The cardi onyopathy is characterized by multifocal vacuol ar
because of "'the high growth rates of tumors.

In large, multicenter trials of trastuzumab as a

single agent or in combination with chemotherapy as first-

15 line or second-line therapy for metastatic breast cancer

(MBC), response rates have ranged from 12% to 23% for

single-agent trastuzumab and from 25% to 62% for
trastuzumab plus chemotherapy.

Trastuzumab alone is generally a well tolerated drug.

20 However, an overview of clinical data indicates that its

use is sometimes associated with an undegired
cardiotoxicity, clinically expressed, as for
anthracyclines, by a progressive decrease in cardiac

systolic function or even by a serious damage of myocytes,
25 mainly in the left ventricle and septum.

Anthracyclines, a well known class of compounds in the
antineoplastic group of agents include, e.g., doxorubicin,
daunorubicin, epirubicin (4'epi-doxorubicin) and
idarubicin (4' demethoxy-daunorubicin) .

30 The histomorphology of anthracycline-induced
cardiotoxicity has been well characterized in several
animal species and closely resembles that in humans. The

cardiomyopathy is characterized by multifocal wvacuolar
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that prevent or reduce the development of cardiomyopathy.
15 Among them, dexrazoxane (also known as ICRF-187), a bis-
diketopiperazine derivative, structurally related to
ethylenediamine tetracetic acid, has been schown to be
effective in ameliorating the cardiotoxicity induced in
experimental animals and humans by anthracycline compounds.
20 Although the mechanism by which dexrazoxane reduces
anthracycline-induced cardiotoxicity has not been fully
elucidated, it would appear that the compound, unlike other
free radical scavengers, specifically disrupts the drug-
iron complexes that can bind to DNA and membrane targets:
25 for which the latter acts as a source for hydroxyl
radicals. In addition, dexrazoxane can be expected to also
effectively chelate adventitious iron.
Speyer's US patents No. 5,242,901 and 5,744,455
disclose a method of preventing an anthracycline-induced
30 cardiotoxicity by wusing dexrazoxane and a method of
treating cancer by administration of dexrazoxane and an

anthracycline.
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provi dea learn the nature of trastuzumab-induced cardiotoxicity, its
mechanism of action, as. well as the mechanism by which -
trastuzumab potentiates the cardiotoxic effects of
anthracyclines, are still wunclear and are not fully
15 elucidated.

It is highly desirable to. exploit the full potential
of trastuzumab alone or in combination of an anthracycline,
by reducing the risk of cardiotoxicity without
substantially affecting the anti-tumor activity of these

20 drugs.

There is therefore a need in the art for a therapy for
amelioratig cardiotoxicity induced by transtuzumab
administered alone or in combination with an anthracycline.

It has now been found that dexrazoxane can have

25 cardioprotective efficacy not only on trastuzumab-induced
myocardial damage, but also on myocardial damage caused by
its concomitant or sequential administration with an

anthracycline.

30 DETAILED DESCRIPTION OF THE INVENTION
It is an object of the present invention to providea
method for treating a cancer, which comprises administering

a therapeutically effective amount of trastuzumab to a



met hod for treating a cancer, which conprises admnistering a
therapeutically effective ambunt of trastuzunmab to a WO 03/041736

PCT/ EPO2/ w/@®41B6pat i ent in need thereof, in conbination ragwEPlan2a@oount of
dexrazoxane effective to aneliorate carﬁlotOX|C|ty The invention further
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t herapeut i patignt Sief heeld veharmoht bf t@mbinaumBh iwi tAs sci ahdwi: Wofh an
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overexpressing the human epidermal growh factor receptor 2 (HER2), “such
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of dexrazoxane effective to aneliorate cardiotoxicity. A nethod f or

anel i or at | PERERkRYI oPERRELefIRNIR T aBd@dother malignancies, including
those arisging from the uterine endometrium, pancreas,

colon, ovaries, lung, stomach, salivary glands, and head
15 and neck tumors. In patients with breast cancers, HER2
overexpression seems to correlate with a poor prognosis
because of the high growth rates of tumors.
The term "anthracycline" as used herein, unless
otherwise indicated, means doxorubicin, daunorubicin,
20 epirubicin (4'epi-doxorubicin) and idarubicin (4-demethoxy-
daunorubicin) . A particularly preferred anthracycline
according to the invention is epirubicin.
A further object of the present invention provides a
method for treating a cancer, which comprises administering
25 a therapeutically effective amount of trastuzumab in
association with epirubicin, in combination with an amount
of dexrazoxane effective to ameliorate cardiotoxicity.
A method for ameliorating cardiotoxic effects caused
by trastuzumab when administered alone is also within the
30 scope of the invention.
In a further aspect, the present invention is directed

to a method for ameliorating cardiotoxic effects caused by
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experimentally by controlled pre-clinical trials to assess
the cardiotoxic potential of a recombinant murine anti-HER2
antibody (rmuAb) when given alone or in combination with a
15 representative compound of the anthracycline class, e.g.
epirubicin. A validated mouse model (e.g., Bertazzoli mouse
model) can be used in pre-clinical trials. Pre-clinical
trials can also be used to verify amelioration of
cardiotoxicity by dexrazoxane of the sgingle and combined
20 effects on the heart by the recombinant antibodies and
anthracyclines. The use of a murine HER2 antibody instead
of trastuzumab is needed because trastzumab is specific for
human and primate HER2. The efficacy of the combination
therapy in alleviating the signs and symptoms of
25 cardiotoxicity will be compared with the therapy without
dexrazoxane.

The following protocol illustrates but does not limit

the scope of the invention.

30 Protocol Scheme

Study title: Effect of dexrazoxane on the cardiotoxicity

induced by a recombinant murine anti-HER2 antibody alone or




The follow ng protocol illustrates but does not Iimt the scope of the

i nvention. 30 Protocol Schene Study title: Effect of dexrazoxane on the
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danage pr osh@eskdhdoXQkabi pluRpaRd: epirbubiclhatepids DREXrAZOXaRendLex) is
a bis- diketopl perazine derivative, structurally related to 10
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effects ongdhehearnt . Ar@jagg% S/ Or Q3 aLR Gl CD- 444 OR) BR,Lenale m ge,_ about
4 weeks ol'd at the start of treatnment, wll be used. 20 Test and control
articl es afikdmmibdetdninge Eglednthtrimedb wilrlicbeardildyol vedlanhedor ned
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t he above vehicles al one. Dose | evels and justification: The doses of 5
ng/ kg/ day §hy cardiotoxicity induced by the above anthracyclines. The

aim of this study is to confirm the cardiotoxic effect of a

recombinant murine anti-HER2 antibody (rmulAb) when given

15 alone or in combination with epi in a validated mouse model
and to verify if dex is able to ameliorate their single and
combined toxic effects on the heart.

Animals/group: 15 Crl:CD-1(ICR)BR female mice, about 4
weeks old at the start of treatment, will be used.

20 Test and control articles and formulations: Epi and rmulAb
will be dissolved in normal saline (saline) and distilled
water for injection (water), respectively, at the requested
concentrations; dex will be dissolved in M/6 sodium lactate
at the requested concentration; control animals will

25 receive the above vehicles alone.

Dose levels and justification: The doses of 5 mg/kg/day for
epi and 50 mg/kg/day for dex (epi/dex ratio: 1:10) are
selected on the Dbasis of the results of previous
cardiotoxicity studies in mice. 5 mg/kg/day epi is expected

30 to induce a moderate/marked cardiotoxicity and 50 mg/kg/day
dex is expected to significantly reduce the myocardial
damage produced by epi. The two doses of rmuAb will be

decided on the basis of the results of two preliminary
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rmuAb will be given after epi. In the negative and positive
control groups (groups 1-4), lactate, saline and water will
be administered according to the treatment schedules
adopted for the respective compounds. Surviving animals

15 will be killed at the end of a 4-week observation period.
Experimental groups:

. lactate + saline + water

. lactate + epi + water

. lactate + saline + rmuAb low dose

20 . lactate + saline + rmuAb high dose

. lactate + epi + rmuAb low dose

. lactate + epi + rmuAb high dose

. dex + saline + rmuAb low dose

o 3 o6 U1 WD

.dex + saline + rmuldAb high dose

25

e}

. dex + epl + rmuAb low dose
10. dex + epi + rmuAb high dose
Clinical observations and post-mortem examinations:
Mortality, clinical signg and general condition will be
recorded daily and body weight weekly. Decedent and killed
30 animals will be autopsied. The heart of each animal will be
removed, immediately placed in paraformaldehyde, and
weighed. After fixation, the hearts will be embedded in

plastic, sectioned and stained for histological
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15

20

25

30

epirubicin. The efficacy of dexrazoxane 1in preventing
indications of cardiotoxicity in wvitro will be compared
with the treatment without dexrazoxane.:

The following protocol illustrates but does not limit

the scope of the invention.

Protocol Scheme

Study title: Effect of dexrazoxane on the cardiotoxicity

induced by Trastuzumab alone or in combination with

doxorubicin in “in wvitro” cultures of human and mice

cardiomyocytes.

Background and purpose: Trastuzumab 1is a recombinant
humanized anti-HER2 antibody in c¢linical use for the
treatment of breast cancerg overexpressing HER2. In humans,
it has been reported to produce cardiac toxicity per se and
to worsen the myocardial damage produced by doxorubicin
(doxo) . Dexrazoxane (dex) is a bis-diketopiperazine
derivative, structurally related to ethylenediamine
tetracetic acid (EDTA) which, among other activities, has
been shown to be effective in ameliorating the
cardiotoxicity induced by anthracyclines. The aim of this

study is to confirm the cardiotoxic effect of trastuzumab



humani zed anti-HER2 antibody in clinical use for the 25 treatnent of
breast cancers overexpressing HER2. In humans, it has been reported to
produce cwodizagitdexicity per se and to worsen the nyocar dica/Erbanerze
produced by doxorubicin (doxo). Dexr azZ8xane (dex) is a

bi s- di ket opi perazine derivative, structurally related to ethyl enedi am ne
30 tetracethen agiey EOI@)e whichp awohgnethen agttihyiddxzes,imasin besrehown to

be effectiyve .in amnel atin he __cardi ot oxicity indyced by anthracyclines.
The ai m of® elrﬁ%re s‘{'%% ?saflg tc:té)nf"ferrrﬁ het aﬁli%ﬁ‘oggxiagﬂ@f ﬂe%ta‘B‘F Jr?]é%‘%l%zurrab
WO 03/ 041736 10 HGH1EPOM A 2738 1 i Nt Gk M@ e P 185 Ofn | th & 8P atdbpm i th
doxo in "in vitro" culture nodels and to verify if dex is able to

anmel i or at e t KéFECsiGigt @1%thd ooy coxfdomypeytssiin ¢hklsamd ldodeds. In
itro | t n i es;. | | | 5 | d
\é: oWhi ??agﬁi&(i@iﬁc{‘ﬁ@f%@g@%g’ \?\ﬁalge'tl)lés C éégggér’i gfergé% o(r% ﬁ@éﬂoe

expr essi orclanchdacitaeghaion \HERD entppirass it wred of unm tcieoc-al ti pimyocyt es:
Primary cul ture of i.ce car iorr%/eoc%/te_will ared frommce as

be pre
or evi ous| Y HAGEH I SN ot TedsHes s WGBS T LTS The
prevent i omide di batedompodieayopafy. Net. pMebarel: 4PSsf65)iEhe Lulture

w || be characterized for expression and functionality of HER2. The
i nhi biti orPXFViqERY bydegasthedmald Crenehe €t n & t r 0'(280RY ur ExbB2ni cies

cardi o] il :he i.fi f trastyuz b.wll.not be . .15 fective a
pept i gigy a;étlsti%lw% %gés%/fn e%éjz%%.@ﬁe%l%ar%q ccfae];sd:lcgi}bo ralltnk%t ?% 11 be
per f or med M&si ng 8 doxevulics)n (Tlexorultuast wzadmabbandherafieriHER? Rapti de -

(AHP) and dexr azoxane g eg). Val i datjon of the cellular ,s%stems: Bot h human
and nice FFPEHRH YT at WFE PRI WY | Obe HER? dat™é® byPéBrbdaRi mf
publi shed gmsul bg (Sezskhzando M Hauehie (20Q1) A ROVelbyiture of mice

cardiomyocytes will be verified. If trastuzumab will not be
15 effective a peptide anti-HER2 will be synthesized.

Test articles: Experiments will be performed using

doxorubicin (doxo), trastuzumab and/or Anti-HER2 Peptide

(AHP) and dexrazoxane (dex).

-Validation of the cellular systems: Both human and mice
20 cardiomyocyte cultures will be wvalidated by reproducing

published results (Suzuki and Miyauchi (2001) A novel

pharmacological action of ET-1 to prevent the cytotoxicity

of doxorubicin in cardiomyocytes. Am.J.Physiol., 280:

R1399-R1406) . Suzuki and Miyauchi demonstrate a toxic
25 effect of the doxo in primary cultures of cardiomyocytes.

Doses and time of exposure: the doses and time of exposure

will be set during the experiment based on the sensitivity

of the cell cultures.

End points to be evaluated: Possible “in vitro” endpoints
30 that may be measured to determine cardiotoxicity are:

- lactate dehydrogenase release (LDH)

- tetrazolium salt reduction (MMT)

- detection of sarcomeric o-actin



phar macol ogi cal action of ET-1 to prevent the cytotoxicity of doxorubicin
in cardi omyocytes. Am J. Physiol., 280: R1399-R1406). Suzuki and M yauchi
denonst r anv® @/kosc 25 ef fect of the doxo in primry cul t (WGEIFERR/12730

cardi onyocytes. Doses and tinme of expdéur e: the doses and tinme of exposure
will be set during the experinment based on the sensitivity of the cell
cultures. £nd poamicles bermwvaloat ed: Possible "in vitro" endpoints 30
that may be nmeasured to detgrm’ ne cardiotoxicity are: lactate

dehydr ogenase reP @A +T DHY e 1320l i um salt reduction (MMI) detection of
sar Conmer i C- a- acddm: MO81 D}l 736 dde P&J1ERP2/ 12730 - vacuol es fornmation -
apoptosis induction - contractility of the culture - electron m croscopy
eval uati on- 5 Expee¢ iR aNl@ge’s¢ery Cevakugkionpe treated with trastuzunab
(or AHR), LT ' r ' . ef f f wil |
be inves)sti%%%dﬁ 8%115%0%% ba‘?%}g%ys‘g%% %ngﬁg%%#%%g%tggéﬁgﬂﬁ e%band
concentrat {en 206fP)dexdbmocoghdnadénn afidrde t r Fakuzpopbiblde AbPdrectdexo. 10
Based on these resultlns ddi tional, experinents will be designed and

per f or med $ot &t er Mine he™ pP&t ectVEFbAEERECar BY ot 0RFBPEYY nduced

by the cordiRethhfSAFEAt wivht hidf AstdzumBbL 2861 49X dndlScdehesht {6n
obt ai ned by the above studies can be wuseful to denonstrate the

ef fecti veresdek dexrepdximetion aithi dreatsitvguowtdi 60oxAEP)y amddesd. by

{rast ug e, QNPT cridhe OTRINA PN Ml 11Badl UORELONGLAGL! O, 8T Mgy el T ne

designed and performed to determine whether dex protect
from the cardiotoxicity induced by the combined treatment

with trastuzumab and doxo.

15 The results obtained by the above studies can be
useful to demonstrate the effectiveness of dexrazoxane in
ameliorating cardiotoxicity induced by trastuzumab alone or
in combination with a drug belonging to anthracycline
class.

20

In the above methods, the therapeutically effective
amount of trastuzumab in a patient can be from about 0.1
mg/kg to about 100 mg/kg, preferably from about 1 mg/kg to
about 10 mg/kg; the anthracycline can be from about 0.1

25 mg/m2 to about 1000 mg/m2, preferably from about 0.5 mg/m2
to about 500 mg/m2; dexrazoxane can be a dexrazoxane:
anthracycline ratio from about 1:1 to about 100:1,
preferably from about 5:1 to about 30:1.

However, it will be understood that the therapeutic

30 dosage administered will be determined by the physician in
the 1light of the relevant circumstances including the
severity of the condition to be treated and the chosen

route of administration. Therefore, the above dosage ranges



In the above nethods, the therapeutically effective anpbunt of trastuzumab
in a patient can be fromabout 0.1 ng/kg to about 100 ny/ kg, preferably
from abouwaolo3rmgiisg to about 10 ng/ kg; the anthracycline carim2fizzam about
0.1 25 ng/n2 to about 1000 ng/ nR, pref elrzably fromabout 0.5 ng/n2 to about
500 ng/ n2; dexrazoxane can be a dexrazoxane: anthracycline ratio from
about 1:1 aoe aboutirdOdnded tpoefinabl yhe romopboof Shd iovaboudbn3Onlany
However, it will be understood that the therapeutic 30 dosage admi nistered
will be detf®f mined by the physician in the light of the relevant

Ci r cunst ans@sra Netarh Ngahhee s¥RL ht¥reteline e@ndidion, t ogbgutheat ety,and
the chosen route of administration. Therefore, the above dosage ranges WO

03/ 041736 42 FEMERFRERRY  afidhottnasterdadtt o oL nivithheascepécetedhe
i nvention E%Igtﬁ% ey . Dexr x&gg.%&? besadm ni stered, separately,
y or 61l T usyvmjf ra? [

sequent’i al aneo stuzumab or with a selected 5
ant hracycl i ne in anybtesdr pdepaderioA combigiediiprepanad, ofeparate, or
si mul t aneous, separate, uential adm nistration for aneliorating

o[ ,se
car di ot oxi TIEelds c%ﬁ@éﬁlﬁ§g?ﬁéoﬁdmfﬁFst@é%q]d@%t%q%stﬁ%ﬁ%%t%b%e or

in conbi nat f @b t Ba@Be@Nl aYE! L8R hss8L501 ¥ht Birn e+ LR:$09PS1 §fe t he
invention. Since the. pr esent I_ nvention relates to a treatnent with a
conbi nat i o oin t geMlinabEen avwi Fize anngrédirentysling de calrebevitiin nilse er ed

concomjt an%égpeoro§e£% air&é’nt;{&?. invention also relates to conbining
separate pharmnaceuti cal conpositions in a kit form The kit includes two

or three Sipasatiee ppaeseneutirsanttemosslidens: tor asttuaimrandiiadh an

ant hracycline and dexrazoxane. The kit includes a_container, for containing
t he separ a‘t’%“e@d}ﬁfdﬁrti WP JBOLE RGh Hey ingredients, which can be

administered concomitantly or separately, the invention
also relates to combining separate pharmaceutical
15 compositions in a kit form. The kit includes two or three
separate pharmaceutical compositionsg: trastuzumab and/or an
anthracycline and dexrazoxane. The kit includes a container
for containing the separate composgitions such as a divided
bottle or a divided foil packet, however, the separate
20 compositions can also be contained within a single,
undivided container.
A kit comprising:
a. trastuzumab and a pharmaceutically acceptable carrier
or diluent in a first unit dosage form;
25 b. dexrazoxane and a pharmaceutically acceptable carrier
or diluent in a second unit dosage form; and
c. a container, is also within the scope of the
invention.
A kit comprising:
30 a. trastuzumab and a pharmaceutically acceptable carrier
or diluent in a first unit dosage form;
b. an anthacycline and a pharmaceutically acceptable

carrier or diluent in a second unit dosage form;



bottle or a divided foil packet, however, the separate 20 conpositions can
al so be contained within a single, undivided container. A kit conpri sing:
a. trastumonsw4emsd a pharnaceutically acceptable carrier PRaT/KRORAZIO in a
first unit dosage form 25 b. dexr azoxadne and a pharmaceutical ly acceptabl e
carrier or diluent in a second unit dosage form and c. a container, is

al so wit hi nct hdegsecepexahet leend | avehibirorceAtkchldgnEdcamigabIl3) aarrier

trastuzumab and a armaceutically acceptable carrier or_diluent in a
1 rot onic dosSBoSROPRIt HaR SRUKAE NG oRRg a COHA maZhL | cal Iy
accept abl e gcapri &or¥aididtient iEn a1%RCORG 4 degage e W2 03/941736

13 PCT/ EP02/ 12730 c. dexrazoxane and a pharmaceutically acceptable carrier
or diluent in anvBiedoonit dosage form and d. a container, is also within

t he scqpe . d.venti ; jcular, a kit conprising: a.
trastugunﬁﬁéé%gﬂﬁi%gﬁgﬂhégu %%a%??ggéég%gable carrier or diluent in a
first unit alosagestaeomab. 2wl rabipbiafmakduaiphalyaceiddmadd e acgepiabl e

carrier or diluent_in a second unit dqsa%E form_ 10 c. dexrazoxane and a
phar maceut i cal Py S¢LBBREDEE Bafiidt YO tdPr§est fR™®ithird unit dosage

form and d,. acpepLBipeh, drid aksOpMh bk Bethe-SEPPE Lhetenlid VRt POy
Phar maceutical conpositions according to the invention™ 15 can be prepared,

for exanple, asrpdiénestalin ersecond vrdtsdesagk dozage forns.

10 c. dexrazoxane and a pharmaceutically acceptable carrier
or diluent in a third unit dosage form; and
d. a container, i1s also within the scope of the
invention.

Pharmaceutical compositions according to the invention

15 can be prepared, for example, as parenteral, oral or
transdermal dosage forms.

Compositions of the invention containing a
pharmaceutically acceptable carrier can be prepared by any
of the well known techniques of pharmacy that comprise

20 admixing the excipients with a drug or therapeutic agent.

The term T"ameliorating" as used herein, unless
otherwise indicated, means reversing, alleviating,
inhibiting the progress of, or preventing the disorder or
condition to which such term applies, or one or more

25 symptoms of such disorder or condition. In a preferred

aspect, the term "ameliorating" means preventing.



Conmpositions of the invention containing a pharmaceutically acceptable
carrier can be prepared by any of the well known techni ques of pharnacy

t hat conpwiosas/0a073adnm xi ng the excipients with a drug or t raTaEmat2s0 agent .
The term "aneliorating” as used herein,*unl ess otherw se indicated, neans
reversing, alleviating, inhibiting the progress of, or preventing the

di sorder o@LAIMghdition to which such termapplies, or one or nore 25
synptonms of such disorder or condition. In a preferred aspect, the term
"aneliorating” nmeans preventing. WO 03/041736 14 PCT/ EP02/ 12730 CLAIMS 1
A method for tfeahdtigo@ cCaBger réBiGRgCOoRPr icseeradnmyiisdier | dendrises
therapeutically effective anmount of g trastuzunab to a patient in need

t her eof , iafeigrFtRrineh wat h Bhenpapewtietl Bexr #fdesie e f egmpuatt o of

anel i orat C j icLty. t hod ryt j a.can . Whi C

conpri gesq:ﬁabsa%“gér}ﬁlaﬁgs(tgr)i )r‘lilg éa%ﬁéeﬁpgﬁt ir{:e%q yag%%{;:?i vé%an%ﬁﬁll?l%gulé}l
trastuzumafiiin assoemdiingn wift hdarragbhReaeyceéfhectbva patiandliorareed

t hereof, in conbination with an anount of dexrazoxane effective to

anel i or at EFH ARG EEy. 15 3. A method for treating a cancer, which
conprises admnistering a therapeutically effective anount of trastuzumab
in association with epirubicin to a patient in need thereof, in

conbi nati ¢h wi& h metkedunfonf Herepiiogane ehheet ve Woldrel toretises
cardi otoxicity.. 20 4. A netho ccordin claigpl, .wherein the cancer is
o Canler S UEEEATy Bhe HIARERr e o BORT A or tpllEor o 5
(HER2) . 2% imstAudmidiod iaccartiond attd el awiitd, sherghbhtheyeanner to a

patient in need thereof, in combination with an amount of

dexrazoxane effective to ameliorate cardiotoxicity.

15 3. A method for treating a cancer, which comprises
administering a  therapeutically effective amount of
trastuzumab in association with epirubicin to a patient in
need thereof, in combination with an amount of dexrazoxane
effective to ameliorate cardiotoxicity.

20
4, A method according to claim 1, wherein the cancer is a
cancer overexpressing the human epidermal growth factor

receptor 2 (HER2).

25 5. A method according to claim 4, wherein the cancer
overexpressing the human epidermal growth factor receptor 2
(HER2) 1s selected from the group consisting of breast,
uterine endometrium, pancreas, colon, ovaries, lung,
stomach, salivary glands, head, and neck cancer.

30
6. A method according to claim 5, wherein the cancer is

breast cancer.



overexpressi ng the human epidermal growth factor receptor 2 (HER2) is

sel ected fromthe group consisting of breast, uterine endonetrium

pancr eas, wenisgaj73evari es, |lung, stomach, salivary gl ands,pdrezrb2/1zm30 neck
cancer. 30 6. A nmethod according to cl d°m 5, wherein the cancer is breast
cancer. WD 03/041736 15 PCT/EP02/12730 7. A nethod according to claim 2,
wher ei n t He. cancethdd acceoadiep dreredgimessi nghe¢heihuirhe epirdermals growt h
factor receptor 2 (HER2). 5.8. A pethod according tq claimz, erein the
cancer oVerexpreS&yi ﬁﬁ@%&sﬁ&ﬁl&n Eg‘éd R g?B\?rFﬁg:F@gt ogrPgtht’%nCt?r(HERZ)
i s sel ect etbdauBst e @rEXyp consisting of breast, wuterine endometrium
pancreas, colon, ovaries, lung, stomach, salivary glands, head, and neck
cancer. 10 9. A nethod according to claim8, wherein the cancer is breast

cancer . 1 A e cc Lng. cl ai . _Wher ei .can i 15
cancer 5ov(eér'exf)\‘r eéﬂg?ﬂaat h%éﬁﬁﬁgﬁﬁgpi%%r% lénr O\?\I[’h ‘P%% %%8 rglg%pt%ar jliHERZ).
11. A net hoc@egoredisngd e duneh), epidrmeia]l tdreowtdandeict oy efex@sessiong t he

human epi dermal, growh factor receptar 2 20 (HER2), i s, breast, uterine
endonet ri u@{mbza?nc?%aﬁelfrﬂtﬁﬁ{ oy ar; etg?e | GRGUP st E R i Q&r yPIfastds,

head, and 1@Gki nLansgfomd2ridmet bRt aeeer di ndh1oh ¢l aiiald egwhergify t he
cancer is 25 breast cancer. 13. nmet hod for aneliorating cardiotoxic

ef fects calisahdly =Erldstagruesiandren ekt nisgide et kalaamesemhi ch conpri ses
adm nigtering an effective anount of dexrazoxane.

9. A method according to claim 8, wherein the cancer is

breast cancer.

10. A method according to claim 3, wherein the cancer is a
15 cancer overexpressing the human epidermal growth factor

receptor 2 (HER2).

11. A method according to claim 10, wherein the cancer
overexpressing the human epidermal growth factor receptor 2
20 (HER2) 1is breast, uterine endometrium, pancreas, colon,
ovaries, lung, stomach, salivary glands, head, and neck

- cancer.

12. A method according to claim 11, wherein the cancer is

25 breast cancer.

13. A method for ameliorating cardiotoxic effects caused by
trastuzumab when administered alone, which comprises
administering an effective amount of dexrazoxane.

30
14. A method for ameliorating cardiotoxic effects caused by

trastuzumab when administered in combination with an



30 14. A method for aneliorating cardiotoxic effects caused by trastuzumab
when adm nistered in conbination with an WO 03/041736 16 PCT/ EP02/ 12730

ant hr acychionsjo4¥dss ch conpri ses adm ni stering an effective PGanroati2736
dexrazoxane. 15. A nethod for aneli orat1i6ng cardiotoxic effects caused by 5
trastuzumab when adm nistered in conbination with epirubicin, which

conpri ses ammineyerimy anhéfhectomerisepuadnbhiderrangxane. effeciket
conpri si ng; 10 a. E[fﬂstuzumab and a pharnmaceutically acceptable carrier or
di luent i MY St (K- HES5Ye form b. dexrazoxane and a pharmaceutical |y
acceptable carrier or diluent in a second unit dosage form and c. a
container. 15 17. A kit conprising: a. trastuzumab and a pharnmaceutically
accept abl elzarkiegthest T wieliarating seaygietepsagef foehf pavapd by

ant hacycl | e Ands gophar RSS! | CalYn ACEEPLAD! &y 20 CARELELPEA I | yept 1N 2
second unit dosage tform c. dexrazoxane and a pharmaceutically acceptable
carrier ocgpirhbintn,i n whidhr dconptidesagadfintigtaningl. ancoaffeneive 25 18.
A kit conprisi ng: f trastuzunmab and a pharmaceutically acceptable carrier
or di | uent®TRE 19 ASXRRTOXRRAge form b. epirubicin and a
pharmaceutically acceptable carrier or diluent in a second unit dosage
form 30 c. dexrazoxane and a pharmaceutically acceptable carrier or

di luent inl@ thikd winewosEye: form and

10 a. trastuzumab and a pharmaceutically acceptable carrier
or diluent in a first unit dosage form;
b. dexrazoxane and a pharmaceutically acceptable carrier
or diluent in a second unit dosage form; and
c. a container.
15
17. A kit comprising:
a. trastuzumab and a pharmaceutically acceptable carrier
or diluent in a first unit dosage form;
b. an anthacycline and a pharmaceutically acceptable
20 carrier or diluent in a second unit dosage form;
c. dexrazoxane and a pharmaceutically acceptable carrier
or diluent in a third unit dosage form; and

d. a container.

25 18. A kit comprising:
a. trastuzumab and a pharmaceutically acceptable carrier
or diluent in a first unit dosage form;
b. epirubicin and a pharmaceutically acceptable carrier
or diluent in a second unit dosage form;
30 c. dexrazoxane and a pharmaceutically acceptable carrier
or diluent in a third unit dosage form; and

d. a container.



d. a container. WO 03/041736 17 PCT/ EPO2/ 12730 19. A conbi ned preparation
for aneliorating cardiotoxicity selected fromthe group consisting of: (a)
trast uzunmalo @nd1dexr zozane; and (b) trastuzumab, ant hracyddmero2armo
dexrazoxane, 5 wherein each conponent df the conbined preparation is

adm ni stered sinultaneously, separately, or sequentially. 20. Dexrazoxane
for use in IheAmapubavedr prebaaatddinc dentamdlororaieingorabrdgocaxdeotwxi city
i nduced by trastuz b. 10, 21. Dexrazoxane,for use in the manufacture of a
modi cament STOTChIRI TGt TAG FEPOPorBRPLPLI Y rdbiced by 11 ast uzumab in
conjunction wtp@an SdHBaWED Nehd 182270 Rexd azoxane for use in the

manuf acture of a nedi canent for aneliorating cardiotoxicity induced by
trastuzumab in (Ronjtrrtiuwriingh h apihaeyehine, and dexrazoxane,

5 wherein each component of the combined preparation is

administered simultaneously, separately, or sequentially.

20. Dexrazoxane for use in the manufacture of a medicament

for ameliorating cardiotoxicity induced by trastuzumab.

10
21. Dexrazoxane for use in the manufacture of a medicament
for ameliorating cardiotoxicity induced by trastuzumab in
conjunction with an anthracycline.

15 22 . Dexrazoxane for use in the manufacture of a medicament

for ameliorating cardiotoxicity induced by trastuzumab in

conjunction with epirubicin.



