WO 2005/102386 PC;T/G112005/001178 1 Treatment of Fan tnffections
The present invention relates to novel compositions and preparations
WO 2006Mpesing effective antifungal agents together with an antisugRenis01478
can be incorporated into the compositions and preparations. Fungal
infections are a major cause of patien mortality in the intensive care unit
and more generally in nrununocompromised and debilitated patients
(Gold, J.W.M., 1984, Am,dMetof G #6238 R-S. ei al., 1984, N.
Engl. J. Med. 311: 354-357; Burhie, J. . urrent Anaesthesia &
Critical Care 8: 180-183). The presence and persistence of fungal
Thinfeutions davehecartriblatesl to thevsglectiveositesareint roadradpestrammprising
ifun . frequently_ prol y. of patients in,facilities,such as an ,
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theefficgpys viotherfdngapagénts used in therapy. While strict hygienic control
- may result in some prevention of fungal infections in a hospital or other
environment, outbreaks of infections remain a serious problem and need
FutgdleaddressedeAlthoyghcthe and]prtyeaf etiiedl inanifestationsef care unit and

mycoses are caused predominantly by Aspergillus futnigatus, oth
R SRR P LTaG SR R R HERA 80 AR ORT i Bres LM 1984,
An@s$otiied it 5evers, iIlfeOiioRSINdheimNI8rocoMDEOMIBERIBOSE 11 354-357;
Espipel-Ingroff, A., 2003, J. Clin, Mjcrohiol. 4'1: 403-409). Detection and
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perSithsesyentithgrapy hecause antiengalingentsomiay hadnere gHRetive of broad-
against certain strains. GB2240979 and EP0406029 (herein incorporated

sp raRRnErlReir emerat) RiRopged sHinghl protéiriHgs such as an
int PO Y tharstopriitEneP Mdine HSGH IR infections, and the lack of efficacy of

the fungal agents used in therapy. While strict hygienic control may result in some

prevention of fungal infections in a hospital or other environment, outbreaks of

infections remain a serious problem and need to be addressed.

Although the majority of clinical manifestations of mycoses are caused predominantly
by Aspergillus fumigatus, other Aspergillus species such as A. flavus, A. terreus, and
A. niger are also associated with severe infections in the immunocompromised host

(Espinel-Ingroff, A., 2003, J. Clin. Microbiol. 41: 403-409).

Detection and diagnosis of the fungal pathogen responsible for an infection is critical
for subsequent therapy because antifungal agents may be more effective against certain
strams. GB2240979 and EP0406029 (herein incorporated by reference in their entirety)
disclosed a fungal stress protein and antibody thereto which could be used in a

sensitive and highly specific test for detection of fungal pathogens.

Traditionally, fungal infections caused by Aspergillus and Candida species have been

treated by the antifungal agent amphotericin B, regarded as the "gold standard" of



sensitive and highly specific test for detection of fungal pathogens.
Traditionally, fungal infections caused by Aspergillus and Candida species

wo a/ebagn treated by the antifungal agent amphotericin B, peqare8608%01473
the "gold standard" of WO 26115/102386 PCT/G820051001478 2

systemic antifungal therapy (Burnie, J.P., 1997, supra). Unfortunately,
amphotericin B is itself highly toxic and its use is tempered by side effects
including chills, fever, myalgia or thrommbophlebitis. Other antifungal
agents include the oral azole drugs (miconazole, ketoconazole,

itraconazole, fluconazole, voriconazol d 5- fluorocytosine. However, . . .
SRy R L e e BB e g b inh G e Catplgicin B
is ezl anddhase spegiesofienReciinin pritcaifovbaie s udills, fever,

has been administerggifrophgtlacticall . In response to the increasing
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(miase i dherapRulisduigs sHabasiliconarlenifaronarele.ansole) and 5-
systemic liposomal-based variants of amphotericin B (Burnie, J.P.. 1997,

fluggpgaiosie ndepramsne Sk Trtiente e SruRg ooty antifungal
ag LR BuddiBANOVEsldentiied nerd ¥R A0deSsedIHMWE where this drug

01/76627, which discloses a composition for the treatment of human or

hag hipsal Asken shrectionar dacssm posttiorFseenrssrise eningriseEg spiserience of
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being combined with the known polyene antifingal agents, particula

sugmphotdiitiaBzSpecificaidpagdcantbddy yhsrainaftarasfetaédascds variants of
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of fuagylfinfgelispectesimBuaprisingly, it was shown that the efficacy of
amphotericin B against a wide variety of

The above-identified need was addressed in WO 01/76627, which discloses a
composition for the treatment of human or animal fungal infections. The composition
comprises an antibody specific for a conserved epitope of the fungal stress protein,
hsp90, the antibody being combined with the known polyene antifungal agents,
particularly amphotericin B. Specifically, the antibody (hereinafter referred to as
Mycograb (RTM)) recognises the epitope being displayed by the peptide having the
sequence of SEQ ID NO: 1, which is conserved throughout many fungal species.
Surprisingly, it was shown that the efficacy of amphotericin B against a wide variety of
pathologically important fungal strains (e.g. Candida species) was significantly
enhanced in the presence of the antibody, thereby allowing for either lower treatment
dosages or more effective treatment at the same dose, which allowed for reduction of
unwanted side-effects. Furthermore, the composition disclosed in WO 01/76627 allows

for effective treatment of fungal infections which were inherently resistant to the fungal

agent used in the composition.



pathologically important fungal strains (e.g. Candida species) was

significantly enhanced in the presence of the antibody, thereby allowing
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same dose, which allowed for reduction of unwanted side-effects.

Furthermore, the composition disclosed in WO 01/76627 allows for

effective treatment of fungal infections which were inherently resistant to

the fungal agent used in the compositién. WO 2005/102386

PCT/C82005/001478 3 Importantly, fluconazole (an oral azolc antif-rngal

I@g@mﬁﬂtwpmb@mﬂa&wﬁﬂl_MY&P%[?&&RJM?LR{Q%?OQ#H@S_ SROWRGDNS, with
I\/{;ﬂe synergy against Ccnadida strains. All of the azole antifungal agents
ﬁ@ﬂﬂ? \ﬁgﬁ'b%‘?ﬂ HRsi v ae osatieh huye ghelertmg gthessynth 6sisdila strains.
ergosterol, the major sterol component of fungal plasma membranes,
inhibition of the fungal cytochrome P450-dependent enzyme

through
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d T i inhibition of fungal growth and replication )
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prior finding that azole

Since fluconazole in combination with Mycograb (RTM) antibody exhibited little

synergy against Candida strains, and the mode of action of oral azole antifungal agents

1s common, it was logical that other oral azole antifungal agents such as miconazole,

ketoconazole, itraconazole, and voriconazole would also display no synergy in

combination with Mycograb (RTM) antibody.

The present inventors have now found that despite the prior finding that azole
antifungal agents displayed little or no synergy with the Mycograb (RTM) antibody
disclosed in WO 01/76627 in the treatment of infections due to Aspergillus or Candida
strains, there is a therapeutic synergy between the oral azole antifungal agents
itracdnazole, and voriconazole, in combination with Mycograb (RTM) antibody.
Experiments (below) have shown that this synergy Is so far limited to itraconazole and
voriconazole, although it is possible that other oral azole antifungal agents which have
not yet been tested, or are in development may also show some synergy with Mycograb

(RTM) antibody.



antifungal agents displayed little or no synergy with the Mycograb (RTM)
antibody disclosed in WO 01/76627 in the treatment of infections due to
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the oral azole antifungal agents ' itraconazole, and voriconazole, in
combination with Mycograb (RTM) antibody. Experiments (below) have
shown that this synergy is so far limited to itraconazole and voriconazole,
although it is possible that other oral azble antifungal agents which have

not yet been tested, or are in development may also show some synergy

i cogr, ' 005/102386,PC /GB2005/001498 4.
A e e e e oo oprifing an
angiberisingranntigtibdeipdingnizamigen birdiog fragrifenttheredéspetificsftope of
a St one epitope of 90 from an,organism of the Aspergillus genus,
hsg%gazﬁolrgag{l o%gaagﬁ fun%ai e?gés egg@lg egéei%lﬁ’n ﬁfééh tob%g‘?:toggf”sﬁﬂgﬁf%ﬁgal agent
seltreted iazalthangogricandzaie; &Hithergprovideshis coeenbined.
preparation, e.g. a pharmaceutical pack, comprising an antibody or an
antigen binding fragment thereof specific for at least one epitope of hsp90
Fufrrer arooidedisn obthieikapprephistust) @.wgﬂdﬁa&&nﬁ?ﬁww&ﬁhpﬂsmg an
?gegt selected from l{}he #roug consisting of: jtraconazole an .
JEAES Az Bk Mt Sith GHANEEUE 2 EBFRr TSP EeiseH a5 4A one epitope of
hspeatinent of bipgaldnfestions. LSyeharpsovided, isamethadiofne antifungal agent

Elan facture of a medicament for the treatment of fungal infections of the
SeKGIRAN BPRfEICHBRP ERkt iRt s dlarraig lserBe AR e oA Rimultaneous,
sepaigesrbinpivg fageeantdherealserciiciagat [gasRRg epitope of hsp9o

from an organism of the Aspergillus genus, and at least one antifungal
agent selected from the group consisting of: itraconazole and

Fuy@Reqn8zaled is a method of manufacture of a medicament for the treatment of
fungal infections of the human or animal body characterised in the use of an antibody
or an antigen binding fragment thereof specific for at least one epitope of hsp90 from
an organism of the Aspergillus genus, and at least one antifungal agent selected from

the group consisting of® itraconazole and voriconazole,

Further provided is the use of a composition comprising an antibody or an antigen
binding fragment thereof specific for at least one epitope of hsp90 from an organism of
the Aspergillus genus, and an antifungal agent comprising at least one antifungal agent
selected from the group conmsisting of: itraconazole and voriconazole, in a method of

manufacture of a medicament for the treatment of fungal infections.

Preliminary results also indicate that posaconazole is capable of achieving similar
synergistic results and so the present invention also extends to compositions, combined
preparations, methods of manufacture and uses of posaconazole and an antibody or an
antigen binding fragment thereof specific for at least one epitope of hsp90 from an

organism of the Aspergillus genus.



Further provided is the use of a composition comprising an antibody or an

WO 2Offfl}g}lig%r;;()binding fragment thereof specific for at least one %Qgtﬁ%%?%g?gg

om an organism of the Aspergillus genus, and an antifungal agen

comprising at least one antifungal agent selected from the group
consisting of. itraconazole and voriconazole, in a method of manufacture
of a medicament for the treatment of fungal infections. Preliminary results
also indicate that posaconazole is capable of achieving similar synergistic
results and so the present invention also extends to compositions,
combined preparations, methods of manufacture and uses of

osaconazole and an antibody.or an_antigen bindipg fragme ttt%er,f .
e B AL Y IR T R T S et

dispAspet Gilluspgetids cHHp2EDE 1028 ECT ESFIDFIOONA78. 5 The
antibody or antigen binding fragment thereof may be specific for the
epitope displayed by a peptide comprising the sequence of SEQ ID NO:
Thel adtiieodntibody g antigeaibin ding-ikag mienttfereof roayspecEpedidic flos epitope

._the epjtope displayed by a peptide comprising the. ence of SEQ ID
sy CRABBRILE SRR BE O BT GLot At Nl v and
disclosed in, for example, Harlow, E. and Lane, D., Antibodies: A

_abgratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
A‘“b?;%S?: dist PoRGTEREe TR mm&&%%%%&%%&oa%w for éxample,

Harfandardamethads, kDowaipsbeaiast. ExaaHdesosf anihasies tialwigitiarbor
are not limited to) polyclonal, monoclonal, chimeric, single chain, Fab

Laborafiu REes agmdmBTre dlede bV EatPEsprddion library, and antigen

binding fragments of antibodies. Antibodies may be produced in a range

of hosts, for example goats, rabbits, rats, mice, i
The antibodies may be generated using standard methods known in the art. Examples

of antibodies include (but are not limited to) polyclonal, monoclonal, chimeric, single
chain, Fab fragments, fragments produced by a Fab expression library, and antigen

binding fragments of antibodies.

Antibodies may be produced in a range of hosts, for example goats, rabbits, rats, mice,
humans, and others. They may be immunized by injection with fungal stress proteins,
or any fragment or oligopeptide thereof which has immunogenic properties. Depending
on the host species, various adjuvants may be used to increase an immunological
response. Such adjuvants include, but are not limited to, Freund's, mineral gels such as
aluminium hydroxide, and surface active substances such as lysolecithin, pluronic
polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin, and
dinitrophenol. Among adjuvants used in humans, BCG (Bacille Calmette-Guerin) and

Corynebacterium parvum are particularly useful.

Monoclonal antibodies to fungal stress proteins, or any fragment or oligopeptide

thereof may be prepared using any technique which provides for the production of



humans, and others. They may be immunized by injection with fungal
stress proteins, or any fragment or oligopeptide thereof which has
- Woippunzggenic properties. Depending on the host species, vasious;82005/001478
adjuvants may be used to increase an immunological response. Such
adjuvants include, but are not limited to, Freund's, mineral gels such as
aluminium hydroxide, and surface active substances such as lysolecithin,
pluronic polyols, polyanions, peptides, @il emulsions, keyhole limpet
hemocyanin, and dinitrophenol. Among adjuvants used in humans, BCG
ill I -Gyeri I teriuni par are patticulayl
o A e R e
linligdpeptide hjerdoimdydbaigrepdhedhusing dvw tdchybguemhictvhnique, and the
ides for the production of WO 2005/ PCT 00%/0014
e R IS L L Yo T ead bt per o at.
1 6% dotrtimitediaddhet hyBridoneactechnidiss,, tRAVASTERA-66H PIDEdUIR Cole e

techpique, and.the EBV:-hybrido echnique (Koehler et at, 1975,
gt SRR R RS Pk 168, TR Fooky 455 Sitoge York,
prataLob983, PNAS USA, 80: 2026-2030; Cole et at., 1985, Monoclonal

Antibodies and Cancer Therapy, Alan R. Liss Inc., New York, pp. 77-96).
In addition, techniques developed for the production of "chimeric

Inandidiodies tethei spticingvelspey seamtibqdy aenes o Nupam&ntibadibodies”, the
enes tg obtain a molecule with appropriate antigen specificity and

SPHBGRAMHMRAG R B BT (rbMiean drtdbodvgsnesna Shigp agmolecule with

appBSIraRbanhieuberserrint, -ha8RNIA, 32804808 Tirkeddtidbn e al,
1985, Nature, 314; 452-454). Alternatively, techniques described for the

198fodbittion o SigRleriin RBBoaRE HasEse dabteddSbing Higmodk2: 604-608;
THRAWeNE F8E, Nature, 314: 452-454). Alternatively, techniques described for the

production of single chain antibodies may be adapted, using methods known in the art,
to produce fungal stress protein-specific single chain antibodies. Antibodies with
related specificity, but of distinct idiotypic composition, may be generated by chain
shuffling from random combinatorial immunoglobin libraries (Burton, D.R., 1991,

PINAS USA, 88: 11120-11123).

Antibodies may also be produced by inducing in vivo production in the lymphocyte
population or by screening recombinant immunoglobulin libraries or panels of highly
specific binding reagents (Orlandi ef al., 1989, PNAS USA, 86: 3833-3837; Winter, G.
et al., 1991, Nature, 349: 293-299),

Antigen binding fragments may also be generated, for example the F(ab")2 fragments
which can be produced by pepsin digestion of the antibody molecule and the Fab
fragments which can be generated by reducing the disulfide bridges of the F(ab)2

fragments. Alternatively, Fab expression libraries may be constructed to allow rapid



to produce fungal stress protein-specific single chain antibodies.
Antibodies with related specificity, but of distinct idiotypic composition,
WO g4y 883§€enerated by chain shuffling from random combinaterisl;s2005/001475
immunoglobin libraries (Burton, D.R., 1991, PNAS USA, 88:
11120-11123). Antibodies may also be produced by inducing in vivo
production in the lymphocyte population or by screening recombinant
immunoglobulin libraries or panels of highly specific binding reagents
(Orlandi at at, 1989, PNAS USA, 86: 3833-3837; Winter, G. at at, 1991,
anly i B49:rR98¢ i ' ingl)] ts may also be generated,
fo?%bézmple .t%gﬁF%sﬁﬁgﬁgﬁ%%v%%égcan Ee%rtg ugegc?%yl}eb% s%lﬁmty (Huse
e Gigestioh oftFrReanitEd2Aoleltia and the Fab fragments which can be
generated by reducing the disulfide bridges of the h(ab")2 fragments.
__Alternatively, Fab expression libraries may be constructed to allow rapid
VAo 005102888 BCTB2D05/007 478 sandeasytideiifitatientdiodies having the
b s with ¢ esired specificity (Huse et at, 1989,
s e R o SR Rl i Foporaciometsc
asHpieaning mtmém@mmg@i;mavmgﬂheard&?m@bsmﬁiw%mwEgeéiﬁcmes
G - etitive. binding or immunoradjometric assays using
o B A G H e fsement of
complaneipknoimibdhecart. tBuchripainstneassaysitypically yeierhs: oligopeptide
the%g@sngag%gg& ggnn%lgx org;%tlor_l between the fungal stress protein or
any fragment or oligopeptide ‘ther ot &ridRCsiahbasstosemURRTsaxitilizing
mmmmtbﬁsﬁ&imumaasawdtﬂyjaipgnmgg%@ptgl@gqgeﬁ%qgﬁif%m pes

nan-interfering fungal stress protein epitopes may be used, but a
e ognéldqesﬁwé"%%nadFr?gf“§§§§§?n%g?§ﬁ§% BEBhipibyadMacdeReyed. (Y8803, et al,
198xd. Mad Ms8; 58 1-1 PG R 16).

For example, the antibody used in the composition or combined preparation may

comprise the sequence of SEQ ID NO: 3,

The composition or the combined preparation may be used in the treatment of fungal

infections. The fungal infection may be due to an organism of the Aspergillus genus.
The fungal infection may be resistant to said antifungal agent per se.

The composition or the combined preparation may be used in a method of treatment of

fungal infections of the human or animal body.

The composition or preparation may additionally comprise a pharmaceutically
acceptable carrier, diluent or excipient. Similarly, any method of manufacture of the
present invention or use in same may also comprise the use of a pharmaceutically

acceptable carrier, diluent or excipient. Examples of pharmaceutically acceptable



For example, the antibody used in theé composition or combined

preparation may comprise the sequence of SEQ ID NO: 3. The
wOcnwipoeitkan or the combined preparation may be used in the sepEasns o178

fungal infections. The fungal infection may be due to an organism of the

Aspergillus genus. The fungal infection may be resistant to said antifungal

agent per se. The composition or the combined preparation may be used

in a method of treatment of fungal infections of the human or animal

body. The composition or preparation may additionally comprise a

JRharmaceutically acceptable carrier, diluent or excipient. Similarly, any. .
methodl ofﬂr%g%%fggtﬁur%@%%%n%reaggnt“fﬁver}ﬁ?&w or dlsl,erﬁr’lesaarlﬁé r%éy %){%8113]6 see:
Rumpgise thRhasasica i ricanesically Uit Copiabie gaveier, (dhsentack Publishing

xcipient..Example harmaceutically acceptable WO 204)51102386
C%eii? /@é’ZB%%%b%@S?%@%grriers, diluents and excipients are well known in
the art, for example see: Remington's Pharmaceutical Sciences and LIS
rmacopoeia, (1984, Mack Publishing .Company, Easton, PA., USA). _
F AP TGOS EORLoR OFPERERBNE STBAG FRACHO R SreHRBman o animal
blodmasnesrasiiig atirh oyt el segapdMiBAsI R A the (RRAUISIYan antibody or an
effective. q ant‘igty‘of an antibodg or an_ antigen binding fragment thereof

AURREMH OB AR RSRHE dPREOE SPHESS0ffort drrtirgBRishitape of hsp90 from an

otpenAsperyileis ganesi/andaigastoae aifunealagansselpdedtRmd e om the
group consisting of: it:raconazole and voriconazole, to a patient in need of

SRR o SGRTE b @ epRtalforioAH N dmmsrderEeame.
orally. Further provided is a kit comprising an antibody or an antigen
binding fragment thereof specific for at least one epitope of hsp90 from

The BPgANE O@fqﬁéo,gélb@@|m§@éﬁ(jgp may be administered orally.

Further provided is a kit comprising an antibody or an antigen binding fragment thereof
specific for at least one epitope of hsp90 from an organism of the Aspergillus genus,
and at least one antifungal agent selected from the group consisting of: itraconazole

and voriconazole.
The kit may be for use in the treatment of fungal infections.

The antibody or antigen binding fragment thereof according to the present invention
may be labelled with a detectable label or may be conjugated with an effector
molecule, for example a drug e.g. an anti-fungal agent such as itraconazole or
voriconazole, or a toxin, such as ricin, or an enzyme, using conventional procedures,

and the invention extends to such labelled antibodies or antibody conjugates.

If desired, mixtures of antibodies may be used for diagnosis or treatment, for example
mixtures of two or more antibodies recognising different epitopes of a fungal stress

protein according to the invention, and/or mixtures of antibodies of a different class,



and at least one antifungal agent selected from the group consisting of.
itraconazole and voriconazole. The kit may be for use in the treatment of
WO t0eigHiZ#fections. The antibody or antigen binding fragment Be&€a§2003/001478
according to the present invention may be labelled with a detectable label
or may be conjugated with an effector molecule, for example a drug e.g.
an anti-fungal agent such as itraconazole or voriconazolc, or a toxin, such
as ricin, or an enzyme, using conventicnal procedures, and the invention
extends to such labelled antibodies or antibody conjugates. If desired,
e. (NikiescalANHOPHES ML REDRE (REHaNINSIg O HRRBIENHERLnt epitope(s) of
example mixtures of two or more antibodies recognising different
the BREFROBF a fungal stress protein according to the invention, and/or
mixtures of antibodies of a different class, WO 2005/102386
PCT/G82005/001478 0 e.g. mixtures of IgG and Igh4 antibodies
Thecogtsiagtiradnaiclr miferaseegitspess) berthe, iiventions theeeferences cited
ihé&anienis aeaeholeieleepeaR ARamspdibeeilpouding the
references cited therein, are herein incorporated by reference in their
entirety. The present invention will be further apparent from the following
iptjor j€ Q cific embodiments . .
O e S e e AU b O SHR b which
she/g@200(5/0084 781 1€ ER@ BRIVBNTHIC Experieetsdestribedcbelpwsition and

exfR¥Esligates,the antifyngal effect of Mycograb (RTM)



antibody used in combination with the antifungals agents amphotericin B,
caspofungin, voriconazole and itraconazole. Myeograb (RTM) antibody

w0 20ecogasses the epitopes displayed by the peptides having ferseasRRe8 1478
of SEQ ID NOs: 1 and 2. Results show that a. surprisingly strong
synergistic effect is demonstrated for voriconazole and itraconazole in
combination with Mycograb (RTM) antibody against a variety of clinically
important Aspergillus species. This syfiergistic effect has significant
implications for clinical treatment of fungal infections. Materials and

Methods Anti,Jiengal agent f amphotericin B (AMB,
Sigma), caspofungin (Casp %tﬁﬁﬁ%ﬁﬁﬁs R) and itraconazole (ITZ)
were prepared accordlng to the National Committee for Clinical

Exp%%boratto% Statgdgto | 8 Aé) t{hgg%i(g/é 1:%%i\ﬁ8}ggllutﬁmme ycograb (RTM)

urrere

antlhmﬂlph@énhﬂpmpﬁbﬁ&mph@n@ algich MR S)s é@\éﬂéﬂ@ﬁiﬁﬁﬁbﬁlﬁﬂ BWeLeofungin,
prepar d as 100xser 100% imethyl. sulfoxide (DMSQ) and
vor ORGSR T aMoE b IOSIBSEG RS the epitopes

dispGasadiynginy vefi I@@@ﬁa@iﬁgaﬂ*@ Heacenazelesmeranesied.at and 2. Results show
concentration range of 0.03125 toé 24 p.g/ml, and Myco%rab (RTM)
that J S HFRE P A B at EBHEERRLRS Farfnsms P4 tHgfepazole and

1trac'6<ﬁahlﬁ@|afﬁ%&%ﬁﬂitiﬁﬁ|aiﬁﬁlof\/ﬁ@ﬁgfgﬂ|L{RWE%M%@}/A&Q@H%S Ayafety. of

terreus (1) and A. niger (1) were obtained from the Department on

clingrlobiBIBgY aRfartHE @  oyaniitmahis MaAiges, ke dhas significant
impBORMAO 23861 Rl %%399&499@@%&11%&@1011&

Materials and Methods

Antifungal agents

Stock solutions of amphotericin B (AMB, Sigma), caspofungin (Caspo), voriconazole
(VOR) and itraconazole (ITZ) were prepared according to the National Committee for
Clinical Laboratory Standards (M38-A) in RPMI 1640 with glutamine broth medium,
buffered to pH 7.0 with 0.165mmol/liter morpholinopropanesulphonic acid (MOPS).
AMB stock solutions were prepared as a 100 x series in 100% dimethyl sulfoxide
(DMSO) and diluted in medium to a concentration range of 0.03125 to 16 pg/ml.
Caspofungin, voriconazole and itraconazole were tested at a concentration range of
0.03125 to 1024 pg/ml, and Mycograb (RTM) (NeuTec Pharma plc) at a concentration
range of 0.25 to 1024 ng/ml.

Test isolates
Clinical isolates of Aspergillus fumigatus (2), A. flavus (1), A. terreus (1) and A. niger
(1) were obtained from the Department on Microbiology, Manchester Royal Infirmary,

Manchester, UK.



Antibody The DNA sequence of the Mycograb (RTM) antibody which is
specific for a fungal hsp90 stress protein epitope having the sequence of
WO éﬁéé‘?ﬁﬂfo: | (as disclosed in GB2240979 and EP0406029p @& 32005/001478
genetically modified by codon optimisation for expression in Jischeric/aia
coli (Operon Technologies Inc., Alameda, CA; USA) and inserted into an

E. coli expression vector. The amino acid sequence of the Mycograb
(RTM) of the present invention compriéés the sequence of SEQ ID NO: 3
(includes the heavy, light and spacer domains). Mycograb (RTM)

Aragrititsydy was expressed in an Escherichia coli host and purified by affinity
le_ exchange column using standard

hromatography usi imid
T eCiar BISRE Brotbc e QB G & Al bPaTIOHgh snep el o fungsl

hs@dmireakpbtetnadpitdf8%haMaleeHiat Llampg A kal @Oﬁd\ﬂ%]g%%lr’\é%@osed in

iti old Spring Harbor Laboratory Press, Cold Spring Ha

G@&?@ﬁnﬁ%oﬁ?@%@ﬁ%&%&éﬂ?b.@@Z@@f?%d@@élﬁp@lbmimgﬁmmmeaymn for
expanial, 3rd-kditionGold Spongrbarbarkahasaion, Prass, Gold sori
. Har ?ﬂ% Myc%)grab (RTM) agl{t?goij was isoleﬁéed u%ﬁ 56’9%5%}(}18%?@%%’%8& and
ImSEh (ARG ‘of MYcBRAB TIRT VS HAtibby wereopreishseduasdollninieallycograb
(RViel) QEnvRinings DI AUES MyGog oty t;

%)vharmaceutical grade (Ph EurI)I}ﬁ)Lqurea g%dg%%%é%gggé? Fg %%Obig? éuq})mludes the
hedysrdigbt dndrrser idasmipWater. Cross-reactivity of Aycograb (RTW)

antibody with Aspergillus sp. hsp90 Imrnunoblotting has previously been

used to dissect the antibody response to Aspergillus fianigatus in patients
MR éﬁ%ﬁ%@fb}@ﬁéﬁ@ﬁw?éﬁafgp@peqigm_@sisasafpecl@mn;a@a; mﬁm@s@iﬁ(ﬂﬁed by
affaseroliosistd, ntified, muylti ntigens_of molecular weight varying

from 18-92 kDaé?l %ﬁlgfanti%%n é{t{ 8I%IIE‘[1)%.:—§l %Ngale?s identfied as %Ihnﬁgp@ﬁ)gmg standard

mOS5HBITY HASBPEHaEe b bissy darctiomwith Mydograb [RAYY @ i) Fhynbrook, J. e
al.,(BvIevdiRu @3 loning: A Laboratory Manual, 2nd Edition, Cold Spring Harbor

Laboratory Press, Cold Spring Harbor, New York; Sambrook, J, & Russell, D., 2001
Molecular Cloning: A Laboratory Manual, 3rd Edition, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor). Mycograb (RTM) antibody was isolated up to 95 % purity.

Formulations of Mycograb (RTM) antibody were prepared as follows: a vial containing
10 mg of pure Mycograb (RTM) antibody, 150 mg of pharmaceutical grade (Ph Eur)

Urea and 174 mg L-Arginine (Ph Eur) were reconstituted in 5 mi water.

Cross-reactivity of Mycograb (RTM) antibody with Aspergillus sp. hsp90

Immunoblotting has previously been used to dissect the antibody response to
Aspergillus - fumigatus ‘i patients with allergic  bronchopulmonary aspergillosis,
aspergilloma, and invasive aspergillosis. This identified multiple antigens of molecular
weight varying from 18-92 kDa. One antigen at 88kDa was identified as an hsp90
homolog based on its cross-reaction with Mycograb (RTM) antibody (Burnie, J. P., and
R. C. Matthews. 1991. J. Clin. Microbiol. 29:2099-106). Epitope mapping has revealed



R. C. Matthews. 1991- J. Chn. Microhiol. 29:2099-106). Lpitope mapping
has revealed WO 20031102386 PQ r/G82005/001478 12 that Mycograb
WO 97ND2a#ftibody is reactive toward. the epitope displayed by rb&/p@tios001478

having the sequence of SEQ ID NO: 2, which is conserved in both A.
jurnigatus and A. niger. An4fungal susceptibility testing The minimal
inhibitory concentrations (MICs) of amphotericin B, caspofungin,
voriconazole and itraconazole, and Mﬁ/%ograb (RTM) antibody were
determined by broth microdilution according to the. National Committee

thafouGlinisablaboretontvtRn Aerds oS URRIMAS:Aind @H%g) by t ‘
(0.03125 to 16 ug/ml), catg)]ofungin, v‘oric'onazoleeéllnc;3 itrac rl;%?zéo e y the peptide
haymeshosasiencuad/mip e MGcograbighTavno@:asad indrdbudirfinigarus and 4.
nigepncentrations were tested alone and in combination by MIC endpoints

and checkerboard titrations. An inoculum suspension was prepared in

buffered RPM/ with glutamine medium by probing colonies from a 7 day

A@Q@é@%@éﬁ% .Zg;}gz% suspension was adjusted to 0.09-0.11 (80% to
2% transmittance) for As%ergillus species, 0.15-0.17 (68% to 70%

Theramsnittai cehifibe inceniumtwtsdiuist Gsfurdfe ahyghashetimdBedota b eingin,

i I s in.the assay (final inoculu 4 x 104 t0 0.5 x 104). For
o AR RO ERT, M et R R by gt by
brofpasnietstitvitied asdivdicgnoentiativh tioprbdiwemtgeovah (MiGcA). Laboratory
lates w. 7C without agitation for 48 hours for

icroti i d
St T Bt o chp g T o dhd Arat o Raspotungin,
vortitfirralenmenimneambinationvits Mycosrab iR TIM) Ao MB (0.25 (o

endpoint was determined as the concentration resulting in a prominent
1024ebBde APRGERIARTQIS0% giotd inkibitiond NiCa@)bination by MIC endpoints

and checkerboard titrations. An inoculum suspension was prepared in buffered RPMI
with glutamine medium by probing colonies from a 7 day old Sabouraud plate. The
suspension was adjusted to 0.09-0.11 (80% to 82% transmittance) for Aspergillus
species, 0.15-0.17 (68% to 70% transmittarice). The inoculum was diluted a further 1:2
when added to the antifungal agents in the assay (final inoculum (0.4 x 10* to 0.5 x
10%). For AMB and Mycograb (RTM), either alone or in combination, the endpoint was
determined as the concentration to produce no growth (MIC-0). Microtitre plates were
incubated at 37°C without agitation for 48 hours for Aspergillus species. For
caspofungin, voriconazole and itraconazole, either alone or in combination with
Mycograb (RTM) antibody, the MIC endpoint was determined as the concentration
resulting in a prominent decrease in turbidity (>50% growth inhibition, MIC-2)
compared to the growth control (Keele e al. 2001; Espinel-Ingroff 2003). The final
inhibitory concentration (FIC) was calculated for each drug by dividing the MIC in the
presence of the second drug by the MIC in its absence. For each combination, two
fractions were produced which were summated to produce the fractional final

inhibitory concentration. Synergy was defined by value of <0.5, indifference was



compared to the growth control (Keele et al. 2001; Espinel-Ingroff 2003).

The final inhibitory concentration (FIC) was calculated for each drug by
WO ke MIC in the presence of the second drug by the M@ inEtS05/001478
absence. For each combination, two fractions were produced which were
summated to produce the fractional final inhibitory concentration. Synergy

was defined by value of <0.5, indifference was WO 2005/102386 PC
/GB2005/00't378 13 defined by a valugof >0.5 to <4.0, and antagonism
was defined by a value of %4,0 (Matthews et al., 2003). Results
dMycagtab{ RIMY antibndyoin-adyition i reeanisinasheepitans, displayed s 4.0
(%&%%Ppe xti e;w v'?g the sequence of SEQ ID NO: 1, also recognises the
Consene %\'Sp“e(?%% us species epitope displayed by the peptide having
the sequence of SEQ ID NO: 2. In vitro experiments examining the effect
of combining an Mycograb (RTM) antibody and antifungal agents are
pjﬁ?é’é)@nted in Tables 1-4. WO 2005/102386 PCT/GB2005/001478 14

M%Béaﬁbl(ﬂmk%ﬁ%@r,a%%ﬂ@iftﬂ@RHQ@J&Q&&%&M%%%%%}?E’% ed by the

antibody against Aspergillus species Strain Agent MIC-0 (g/r
PERfidf BieiRe chorrsifeeapheSEOMBhAN6h (b/milsa. faemigates AbelBdserved

Adpre M \nsitReenli VAU AR Y Q% eptide having the sequence of SEQ ID
NO: 2.

In vitro experiments examining the effect of combining an Mycograb (RTM) antibody

and antifungal agents are presented in Tables 1-4.



A, fumigatus AMB 2 1 0.5 0.531 Indifferent C12 Mycograb 512 16 0.331

A. niger AMB 2 1 0.5 0.5 Indifferent Mycograb 512 4 0.01 A.flavus AMB 4
wo Ads/2o0ndifferent Mycograb 512 512 1 terreus ATYIB 4 4 1 j@2cndiffareior s
Mycograb 512 512 1 'FABLE 2. Checkerboard assay of caspofungin and
Mycograb (R'I'M) antibody againstAspergillus species Strain Agent MIC-2
(pg/ml) of each agent FIC P+ICI Outcome alone Combination (l.ig/ml) A.
funeigatus Caspo~-0.125 0.0625 0.5 04662 Indifferent Mycograb 1024 32
0.062 A. fumigatus Caspo 0.125 0.0625 0.5 0.562 Indifferent C12

Bt v

‘?ﬁgz Checksy
an e@gam_%‘

24 16 0.062 - A. C
SoRL ARG TR

0.25 0.312 Synergy 32 vlycoarab~ 1024 j0.031

125 0

hRoteada b iie

SOYRE E1A1S 5BSE185000] A telTOUS Caspo 0.3125 0.078

Strain Agent | MIC-0 (ug/ml) of each agent | FIC FICI | Outcome
Alone Combination | (pg/mli)

A. fumigatus | AMB 2 1 0.5 0.5 Indifferent
Mycograb 512 4 0.01

A fumigatus | AMB P I 0.5 | 0.531 | Indifferent |

CI2 Mycograb 512 16 0.031

A. niger AMB 2 1 0.5 0.5 Indifferent
Mycograb 512 4 0.01

A. flavus AMB 4 4 1 2 Indifferent
Mycograb 512 512 1

A. terreus AMB 4 4 1 2 Indifferent
Mycograb 512 512 1

TABLE 2. Checkerboard assay of caspofungin and Mycograb (RTM)

antibody against Aspergillus species

Strain Agent | MIC-2 (ug/ml) of each agent | FIC FICI | Outcome
Alone Combination - | (png/ml)
A. fumigatus | Caspo 0.125 0.0625 0.5 0.562 | Indifferent
Mycograb 1024 32 0.062
A. fumigatus | Caspo 0.125 0.0625 0.5 0.562 | Indifferent
Cl2 Mycograb 1024 16 0.062
A. niger Caspo 1 0.125 0.125 0.125 Synergy
Mycograb 256 0.0625 0.0001
A. flavus Caspo 1 0.5 0.5 0.500 | Indifferent
Mycograb 512 0.0625 0.0001
A. terreus Caspo 0.3125 0.078 0.25 0.312 Synergy
Mycograb 1024 32 0.031




WO 2005/102386 PCT/GB2005/001475 15 TABLE 3. Checkerboard

assay of itraconazole and Mycograb (RTM) antibody againstAspergillus
WOKEE38Strain Agent - ~MI-Z (N,g/tni) of each agent FIC MEF BERISAF01478

Alone Combination (g/nil) A.,iurnigatus ITZ 0.5 0.031122 0.0625 0.0781

Synergy Mycograb 1024 16 0.016 A. jiunigatus ITZ 0.5 0.125 0.25 0.2578

Synergy C12 Mycograb 1024 8 0.008 A. niger ITZ 0.125 0.0156 0.125

0.375 Synergy Mycograb 16 4 0.25 A.jlavus 1TZ 0.125 0.0312 0.25 0.25

Synergy Mycograb 112 0.25 0.0005 .4. terreus 1TZ 0.125 0.0312 0.25

TABISYndige didyebgtall k324381 G-03dn haslebaf dQVigaieentia(dRISSRY

aAtiPpR2ade eAdMysaal fiedEM) antibody against Aspergillus
species Strai ran g ne t MIC-Z (g/nil) of each agent FIC FRAFT Outcome

?clone Combination ml (lag! ) ~- A. )annigatus VOR 0.0625 0.0312 - 0.5

0.5t®inergy, Mygegtab |102¢ Q. 35 0ddD0eat hfngugarusMOR 0. F3M 1250 utcome
0.5 0.5 Synergy Alone Combination | (png/ml)
A. fumigatus | ITZ 0.5 0.0312 0.0625 | 0.0781 | Synergy
Mycograb 1024 16 0.016
A. fumigatus | ITZ 0.5 0.125 0.25 0.2578 | Synergy
CI2 Mycograb 1024 8 0.008
A rwiger 7 0123 0.0156 0125 1 0375 | Synery
Mycograb 16 4 0.25
A. flavus ITZ 0.125 0.0312 0.25 0.25 Synergy
Mycograb 512 0.25 0.0005
A. terreus ITZ 0.125 0.0312 0.25 0.281 Synergy
Mycograb 1024 32 0.031

TABLE 4. Checkerboard assay of voriconazole and Mycograb (RTM)
antibody against Aspergillus species

Strain Agent | MIC-2 (ng/ml) of each agent | FIC FICI | Outcome
Alone Combination | (ug/ml)
A. fumigatus | VOR 0.0625 0.0312 . 0.5 0.5 Synergy
Mycograb 1024 0.25 0.0002
A. fumigatus | VOR 0.25 0.125 0.5 0.5 Synergy
Cl2 Mycograb 1024 0.25 0.0002
A. niger VOR 0.125 0.125 1 2 Indifferent
Mycograb 16 16 1
A. flavus VOR 0.25 0.0625 0.25 0.25 Synergy
Mycograb 512 0.25 0.0005
A. terreus VOR 0.25 0.125 0.5 0.5 Synergy
Mycograb 1024 0.25 0.0002




C12 Mycograb 1024 0.25 0.0002 A. niger VOR 0,125 0.125 1 2 Indifferent
Mycograb 16 161 A.,/lavus 1 VOR 0.25 0.0625 0.25 0.25 Synergy
woMecograisd12 0.25 0.0005 t. terrenrs VOR 0.25 0.125 0. 5 Osa-Sunereé/sbh 1478

Mycograb 1024 1 ~5 0.0002 L WO 2005/102386 PC'1'/G82005/001478

16 antnmary The results shown in Tables 1-4 reveal that while Mycograb

(RTM) antibody on its own was able to inhibit growth of certain_ _

Aspergillus species, a surprisingly highlével of antifungal activity agal_nst

all the species examined was observed when the antibody was qsed in
Sﬁmm%tion with itraconazole, and a surprisingly high Ie_vel of antifungal

activity against all the species examined except for A. niger was ot_)served
Tvheestlies simibody WablesdddnreombihatiorwéMaricenaz®eM hisitibody on its

surprising effect between the antibody and itraconazole/voriconazole is
o LA E W BlhGr BHA SL61E S OAGAT Ly alich S AOCBRAgh lovel
obawvifbmlbmmfigiagBthQaBﬂﬁ@pgmhwbﬁﬁn@géﬂ%%wiéhv@rﬁﬁ?ﬁ&pQﬁb’antibody
Conclusions The data presented here clearly demonstrates that there is a
Y SHEI ] ST oA R APEBOI (R PAEERBBEY e o of antifungl
aahiifyngaliagenlstittaspnnzolecantnyorisenszaly. whish-eflegtseabanged hen the
a%tif ngal activity against a wide variety of pathologically important
TRSIS

iNAS psih & PREGEInAS R R Wordr tRazede Jrhis surprising effect between

the antibody and itraconazole/voriconazole is not observed with other oral azole
antifungal agents such as fluconazole, or with amphotericin B or caspofungin when

combined with the antibody.

Conclusions

The data presented here clearly demonstrates that there is a surprising synergism
between Mycograb (RTM) antibody and the antifungal agents itraconazole and
voriconazole, which effects enhanced antifungal activity against a wide variety of
pathologically important Aspergillus strains. These results allow for the use of
compositions comprising either itraconazole and voriconazole, together with Mycograb
(RTM) antibody for the treatment of human or animal fungal infections. The present
invention allows for either lower treatment dosages or more effective treatment at the

same dosages, thereby reducing unwanted side-effects.

There are several important clinical implications of the present invention . Firstly, the
production of a synergistic combination of itraconazole/voriconazole and Mycograb
(RTM) antibody in the treatment of Aspergillu& infections should become the treatment
of choice. This would lead to a reduction in mortality and morbidity for these
infections. Secondly, itraconazole/voriconazole are associated with undesirable side
effects in subjects receiving the drug. For example, voriconazole is very commonly

associated with fever, headache, abdominal pain, nausea, vomiting, diarrhoea,



compositions comprising either itraconazole and voriconazole, together
with Mycograb (RTM) antibody for the treatment of human or animal
WO ?ﬁ‘?‘fégl iiféctions. The present invention allows for either lowerticaatmenti478
dosages or more effective treatment at the same dosages, thereby
reducing unwanted side-effects. There are several important clinical
implications of the present invention . Firstly, the production of a
synergistic combination of itraconazolé/oriconazole and Mycograb
(RTM) antibody in the treatment of Aspergillus infections should become
dhshkeatemeniyof ' hi ctign, i li
P ey o s N o e aboleboremt AL e e by the
Prefsap diateatinrmtas shablelerder dfeced imthemjtetneeelvimgribendrade could be
' L Y ssaciated with fever .
D Al P A S SIS I 8 ccverse sice
effpoly:1/1bdbe e Ve L2 e0s/00 4fect1T péviphenkl (teanskinisashuld allow
: isyal g syner rovide the present inventio
G N o Lt bred and
furiserdopmitéomaiimainimpesfiedayiiandloaricomitantly reducing toxicity and
adverse side effects. Thirdly, the toxicity sparing effect of Mycograb
(RTM) antibody would allow the clinical efficacy of higher closes of
itraconazole/voriconazole to be explored and further contribute to an
improved clinical outcome. LLOYD WISE 18 Claims 1. A composition
comprising an antibody or an antigen binding fragment thereof specific for
at least one epitope of hsp90 from an organism of the Aspergillus



genus, and at least one antifungal agent selected from the group
consisting of: itraconazole and voriconazole. 2. A combined preparation
comprising an antibody or an antigen binding fragment thereof specific for
at least one epitope of hsp90 from an organism of the Aspergillus gepy&m WISE
and at least one antifungal agent selected from the group consisting of.” =~ """
itraconazole and voriconazole, for simulganeous, separate or sequential
use in the treatment of fungal infections. 3. The composition according to
claim 1 or the combined preparation according to claim 2, wherein said
antibody or an antigen binding fragment thereof is specific for the epitopc
displayed by the peptide having the gggijgace of SEQ ID NO: 1. 4. The
composition according to claim 1 or<famm 3, or the combined preparation
according to claim 2 or claim 3, wherein said antibody or an antigen

{ binding fragment the{eof is specific for the epitope displayed. by t@% )

* peptide havifgthes é%e%&gpgf%%aﬁ) DUy GhaltShieeRicHge fragment
thereombited i epREALIORsRCHR BPHIPLIHIMPIY BN WGBS the Aspergillus
antibody comprises the sequence of SEQ ID NO: 3. LLOYD WISE 19 6.
gentthe %‘éﬁg;@ésiﬁéﬁ aeBerdintfenany eaendf etdgsied dramotheogtiowp consisting of:
itra&&gggg]g%%e\g%@gﬂg%%qurding to any one of claims 2 to 5 for use in the

treatment of fungal infections. 7. The composition or combined
preparation according to claim 6, wherein said fungal infection is due to
an organism of the Aspergillus genus. 8. The compositjon or combined

preparatioh SQEPHIRY & PAFALEOB, OMRrEIe an antibody or an antigen binding

fragment thereof specific for at least one epitope of hsp90 from an organism of the
Aspergillus genus, and at least one antifungal agent selected from the group consisting
of: itraconazole and voriconazole, for simultaneous, separate or sequential use in the

treatment of fungal infections.

3. The composition according to claim 1 or the combined preparation
according to claim 2, wherein said antibody or an antigen binding fragment thereof is

specific for the epitope displayed by the peptide having the sequence of SEQ ID NO: 1.

4. The composition according to claim 1 or claim 3, or the combined
preparation according to claim 2 or claim 3, wherein said antibody or an antigen
binding fragment thereof is specific for the epitope displayed by the peptide having the
sequence of SEQ ID NO: 2.

5. The composition or the combined preparation according to claim 3 or

claim 4, wherein said antibody comprises the sequence of SEQ ID NO: 3.



wherein the fungal infection is resistant to said antifungal agent per se. 9.
The composition according to any one of claims 1 or 3 to 8, or the
combined preparation according to any one of claims 2 to 8 for use in a
method of treatment of fungal infections of the human or animal body. !]‘io('JYD WISE
A method of manufacture of a. medicament for the treatment of fungal .
infections of the human or animal bodyl 2haracterised in the use of an
antibody or an antigen binding fragment thereof specific for at least one

- epitope sp90 from.an_organism of the Aspergillu nus, and at least

0. one anti?ir%al%é%% Sslg %%teag %?ﬁ%ﬁemgr% 88%5%$ir?gagﬁl?t%c8ﬁa%zoﬁ% 3, or the

convitedopiegnaztiten htcdigngse o o pASHitiReOINPRNiSifgr AR @ntipeeyreitment of
an antigen binding fragment thereof specific for at least one epitope of

fungd J8¢EFMIEN organism of the Aspergillus genus, and an antifungal
agent comprising at least one antifungal agent selected from the group
consisting of itraconazole and voriconazole, in a method of manufacture

7. of a medithmennippshiectieatraenttonednpedpinfetiionscddie wselafithé, wherein

. .composition according to claim 11..wherein said fungal infection is
said A B T A i S S U A
comprising an antibody or an antigen binding fragment thereof specific for

at least one epitope of hsp90 from an organism of the Aspergillus genus, ,
and at Ie%%%ﬁ@%ﬁ?%%ﬁé@@ﬁ?%@%@t@d’#@ﬁh%é%&i%%?%@ﬁﬁ@ gfor claim 6,

whefEERaTRlER Anduerieanazelesdd: Ie kit Acearding i gigipy L3 for use in

the treatment of fungal infections. 15. The composition according to any
of claims | or 3 to 8 or the combined

9. The composition according to any one of claims 1 or 3 to 8, or the
combined preparation according to any one of claims 2 to 8 for use in a method of

treatment of fungal infections of the human or animal body.

10. A method of manufacture of a medicament for the treatment of fungal
infections of the human or animal body characterised in the use of an antibody or an
antigen binding fragment thereof specific for at least one epitope of hsp90 from an
organism of the Aspergillus genus, and at least one antifungal agent selected from the

group consisting of: itraconazole and voriconazole.

11. The use of a composition comprising an antibody or an antigen binding
fragment thereof specific for at least one epitope of hsp90 from an organism of the
Aspergillus genus, and an antifungal agent comprising at least one antifungal agent
selected from the group consisting of: itraconazole and voriconazole, in a method of

manufacture of a medicament for the treatment of fungal infections.

12. The use of the composition according to claim 11, wherein said fungal

infection is resistant to said antifungal agent per se.



preparation according to any of claims 2 to 8, wherein said antibody or

antigen binding fragment is labelled with a detectable label. 16. The

composition according to any of claims | or 3 to 8 or the combined

preparation according to any of claims 2 to 8, wherein said antibody or LLOYD WisE

antigen binding fragment is conjugated with an effector molecule. .
20

13. A kit comprising an antibody or an antigen binding fragment thereof
specific for at least one epitope of hsp90 from an organism of the Aspergillus genus,
and at least one antifungal agent selected from the group consisting of: itraconazole

and voriconazole.
14. The kit according to claim 13 for use in the treatment of fungal infections.

15. The composition according to any of claims 1 or 3 to 8 or the combined
preparation according to any of claims 2 to 8, wherein said antibody or antigen binding

fragment is labelled with a detectable label.

16. The composition according to any of claims 1 or 3 to 8 or the combined
preparation according to any of claims 2 to'8, wherein said antibody or antigen binding

fragment is conjugated with an effector molecule.



