Treat ment of Fungal Infections The present invention
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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
strains. 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
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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.
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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
itracénazole, 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.
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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 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 posaconazole and an antibody or an
antigen binding fragment thereof specific for at least one epitdpe of hsp90 from an

organism of the Aspergillus genus.
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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
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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 et 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
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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
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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,
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references cited therein, are herein incorporated by

reference in their entirety. The present invention

Wi Il be further apparent fromthe foll ow ng

description, which shows, by way of exanple only,

speci fic enbodi nents of the conposition and

experinmentation therew t h. EXPERI MENTAL Experinments

descri bed bel ow i nvestigated the antifungal effect of

Mycograb (RTM antibody used in conbination with the

anti fungal s agents anphotericin B, caspofungin,



vori conazol e and itraconazole. Mycograb (RTM anti body

recogni ses the epitopes displayed by the peptides
whawsngpe3she sequence of SEQ ID NOs: 1 and 2. ResTGB2005/001478

show that a surprisingly strong synergistic effect is

denonstrated for voriconazole and itraconazole .in

conbi nation wth Mycograb (RTM antibody against a

variety of clinically inportand Aspergillus species.

This synergistic effect has significant inplications

for clinical treatnment of fungal infections. Materials
and Met hods Antifungal.Eﬁ@ﬁﬂgigﬂﬂﬂEQSOIutions of
anphotericin B (AMB, Sigma), caspofungin (Caspo),
voriconazole (VOR) and itraconazole (1TZ) were

adnt ] tdffeet BPM b (RTM
BHFRRGAI JSEARAL S04 BRI anoi Rl e, b8ptycomab (RTM)

anitibbd g lisadaini cosabiamasion wrﬁdtmmntlmﬁgﬁbrmms @Hmhofkrmlth haSpofungln

DR B PR RSB SE PR L SRS Bty o epiopes
(iﬁﬁné;%%l B;ﬂth@: %@gﬁ@ésr%mg the Ykduentalsr SENVED Naad 1 dinki lzt q@esults show

mediumto a concentration range of 0.03125 to
thay/ al sur@aspglyusiging, sywargison afiste isdgmonsizaieth af.@ol'»@rmnaole and

tested at.a co tratlo n 031 o 1024
e SRS M ek AL A oR0RG o varity of
GARGAP Abbeht! AR f ds0 P4 tic 1&8dct ha ificant
i sol a?es Ellnlca'ﬂﬁggfgtg§§gﬁ Asperé??#%% ?unlga ws significan
itplicatdonsfibavlirsc{l eatndent tof furegak infdctioand ni ger (1) were

obt ai ned fromthe Departnent on M crobi ol ogy,

Manchest er Royal Infirmary, Manchester, UK. Anti body

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 pg/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.



The DNA sequence of the Mycograb (RTM anti body which

is specific for a fungal hsp90 stress protein epitope
whaosnge3she sequence of SEQ ID NO 1 (as di scl PGEGBRIVS/001478

GB2240979 and EP0406029) was genetically nodified by

codon optim sation for expression in Escherichia coli

(Operon Technol ogies Inc., Al aneda, CA USA) and

inserted into an E. coli expréssion vector. The am no

aci d sequence of the Mycograb (RTM of the present

i nvention conprises the sequence of SEQ ID NO 3

Antfbdudes the heavy, |ight and spacer domai ns).

HHERRIA Srodne of St SRR BRCRGLP i o poceific for o fungal

mbwm&%wmz&w BROPE having Thél88RlcBc & ¥E E@G??DCNbU rmgas disclosed in
usi ng standard nol ecul ar bi ol ogy protocols (see,

@R 99 gk E@\M@ﬁ(}_?&;)ewass lgpn@txcagarmodjﬁkd b}y coéen @iptimisation for

Mol Cl
BATBHioR GO g eansihn AR BRARs MR Blimdy £, USA) and

1§£HrteHQnida£1pET cozN%%r%@ilKn veRaP rT’&kamﬂlo ac¥d E%{fn%ﬁ&é of e Mycograb
001, Mol ecular doning: A Laboratory Man

(EGFM) @ﬁ\t;he OodsdniSpr émpnHamipises tismeguaicy o@SEQsID SHD:B (includes the
}‘?fﬂf?ﬁ rab (RTM anti body was isol ated
Fl‘té}/"/ Phul ations of M/cograb (RTM
antl body were prepared as follows: a vial containing

10 ng of pure Mycograb (RTM anti body, 150 ng of
eogrele é&’fM)antigoé‘d wag RhpIEssed inlraelaE&xhdriQWm cmg' host and purified by

aé—jAr ir}igne R?}ur) were rec tuteﬁ 531 wat er . dard
2. MaRp IR o rsHife g B RS Srerisgagolih s standar
rASIBEISH biblEySRetoBERISee, FREXARIRS, tHABWESL dHeC Vi M5B ¥mbrook, J. et
been used t0 di ssect the antlbody response to

ahs d@B%l Mplesulag fﬁl@angisAllmbpmwref nYlenyalt 2ndaEdligiog Cold Spring Harbor

O P Sort POBE Ehehory Neb PP Rprol o g Bssen, ., 2001,

MBletGIRNE1RfingT €&bbrdfory 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 ml water.

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

Immunoblotting has previously been used to dissect the antibody response to
Aspergillus  fumigatus 'in 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



wei ght varying from 18-92 kDa. One antigen at 88kDa

was identified as an hsp90 honol og based on its
wee@ssexeacti on with Mycograb (RTM anti body (BUF/GB2905/001478

J. P., and R C. Matthews. 1991. J . din. Mcrobiol.

29: 2099-106) . Epi tope mappi ng has reveal edt hat

Mycograb (RTM antibody is reactive toward the epitope

di spl ayed by the peptide havippg the sequence of SEQ I D

NO 2, which is conserved in both A fum gatus and A

ni ger. Antifungal susceptibility testing The m ni mal

that M pcdgpaty (REMO entibatyi ismsactivk sy ardftha aplateadispdayedByy the peptide

caspof ungi n, vof | | e_and. itraconazol.e, an .
hwaagﬁw AN ﬁﬁéﬁ%@wg ti& PORSTEXPAHY bsﬁbghfumlgams and 4.
J&rodilution according to the. National Committee for
i ni cal Laboratory Standards docunent M38-A. In
brief, AMB (0.03125 to 16 ng/m ), caspofungin,
vor.i conazol e and itraconazole (0.03125 to 1024:g/m)
Apfifingg L SE e BRYNFSIS. 25 to 1024 ng/ ) concentrations
re. L e . i i oneh pai .
T P PRSP ST, WaSpofungin,
vegisorpizeleasied ittavobafdlgrad REbgabt (R TV)tatibody wetd deteyiined by
probing colonies froma 7 day old Sabouraud plate. The
beqth pe@pilutions agerdiag el ths: bf/aagn@. ﬁsfomlﬁe%f% (dymygal Laboratory
' ergi bl i . 15-0. (68% .
S%%’l%%%@o %l(t)&ﬁ]&e%)[ I{A‘gﬁ-ﬁ RS qnglgh. KB F@%ﬁ% tgi #‘(g t;.g%l;lﬁzg, 06a§p8fung1n,

ransm ttance). i ‘nocul'um™was

vbHESDRbleland MhaesnAeRe® 0312518 1@9ﬂ5g‘71’r&89@1d 8§I§bi(Rme)e(o.25 to
1 .5 x 104) . For

assay (final inoculum (0.4 x 104 to

1688 pandl)MonogriedtioiRTMre testddhabnalndén eombimation by MIC endpoints
cgn‘gi nati on, the endpoi nt s determ ned as the,

apd chesteroerd Hirpldons oo dRPHBIY SBIReRSiPNINES gy epaved: inpbyffered RPMI

PLEBR A ool s STAGEIPYY 98 bl kel e T
swaprehcionazad edjasddi tbr a08+alZol(&)%elot B2Yo ahaxmeittatice) nfor Aspergillus
slg:gcq;?si, BﬁtSi-(? ?7 \(A%g‘%] to 70% transmittance). 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 et 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



Mycograb (RTM antibody, the M C endpoi nt was
determ ned as the concentration resulting in a
w@e@silo3ed decrease in turbidity (>50% growt h PCT/GB2005/001478
inhibition, MC-2) conpared to the growth contro
(Keel e et al. 2001; Espinel-Ingroff 2003). The fina
i nhibitory concentration (FIC) was cal cul ated for each
drug by dividing the MCin thg presence of the second
drug by the MCin its absence. For each conbinati on,
two fractions were produced which were sunmmated to
dafmgddy & velver efck9.drtal <4-Pnaid pnagesism rWascdpitnedt Bagvahue of 24.0

r ined by value of <0.5, indifference
@g%g5%¥ﬁ%%§b%ﬁ%)Value of >0.5 to <4.0, and antagoni sm
was defined by a value of >4.0 (Matthews et al.

2003). Results Mycograb (RTM antibody, in addition to
Resudigni si ng t he epitope displayed by the peptide

Vi ng, t equence of ID N 1. .al recogni

o BenBTIE BEER 1ENopdereeo g e B GPLfra EERygd by the
dpeidReRdvisle theViddberddReos FREMEE NO: SEQILE MEdgndses: the conserved
In vitro experiments exam ning the effect of conblnln%
ApeNyidug sperigsRaNiopa i phayl tahglemﬂpnﬂq hgeingdhe sequagee of SEQ ID
g e%ented in Tables 1-4. TABLE 1. Checkerboard assay of

§$ otericin B and Mycograb (RTM anti body agai nst -
Aspergillus species TABLE 2. Checkerboard assay of
caspof ungi n and Mycograb (RTM antibody agai nst .
Irsyitp gixpeniments esppsTnBLE diecChbekmbinieg en ¥hwagrabf(RTM) antibody
i tracaonazol e and [of0) b T, ti body agai nst
?@&%ﬁ ngﬁgg %@F&%ﬂ %%ﬁé?ig%%%éggerboard assay of
vori conazol e and Mycograb (RTM anti body agai nst
Aspergill us speci esSunmary



The results shown in Tables 1-4 reveal that while

Mycograb (RTM antibody on its own was able to inhibit
w@e@atibe3ed certain Aspergillus species, a surpPCEGBI0F/001478

hi gh I evel of antifungal activity against all the

speci es exam ned was observed when the anti body was

used in conbination with itraconazole, and a

surprisingly high I evel of anf4fungal activity against

all the species exam ned except for A niger was

observed when the anti body was used in conbination

TABLE dr i Chedaabeardassay of pniphoterieid Bcand dyeegrath@RTM)

AB P g andt sparslng 9peéieer i conazol e is not observed

with other oral” azole antifungal agents such as

fluconazole, or wth anphotericin B or caspofungin

wh&fraionbi| nedigentt h MAE-Gapgindpdfeaclbageitysilds ThEIEat[aOutcome
present ed (here cl ear | lodenonCembiagtiethat(ugmdy e i s a

AWimgams ng AYBer gijsm bet weep Mycograb (RTM aht idewdy Indifferent

and the arW J_ar,anfzal_&and__
vor i conazal'e/°°&HP ch efsflécts enharited ant i%Ungal

AGH¥LAY agaBST d Wi dg variety of patfjol 0gi cald.y31 | Indifferent
i mportant {Aspergilllus strains. These results allow flor
¢Re use ofl M¥sepE8iti ond2conpri si Af ei t heP-%Btriaconazdl e

f'ii"l_ oricongzghe,together—ywithycograb— RIM—3 Tndifforent
ant%le{)ody flor the tireatnment of human or an?mal f ungal neteren

i nf ecti ons MyFhgraprleserftl2i nventi ort al | ows G@r git her

In\vnver treatrent dacanpne Ar ro offoactilvun tvrn t-rent

at
"2 |"Indifferent

'\)u oy \%J ouy\. T TOT \4. \> LI A SIAAY 1L LI

"{' &%anme d es, (thereby reduci ng unwant ed

si de- ef f e¢Mycodfabrie arse2several juzportant iclii cal
inplications of the present  invention Firstly th

AIBERESt i on ‘WX Pa syiner gitsti c| conbithat i on of! 2| Indifferent

i t raconaz oIVg/¥RRb Conazgbe and MERgrab [(RTVM ant i body
in the treatnment aof Aspergillus infectilons should

becone the treatnent

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 | (ng/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
CI2 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




of choice. This would lead to a reduction in nortality
and norbidity for these infections. Secondly,

WO 2038z ol e/ vori conazol e are associ at ed wi t hPCT/GB2005/001478

undesirabl e side effects in subjects receiving the
drug. For exanple, voriconazole is very commonly
associated with fever, headache, abdom nal pain,
nausea, vomting, diarrhoea, pesi pheral oedema, skin
rash, and visual disturbances. The synergy provi ded by

the present invention neans that a | ower dose of
TABIE 3. t €heckerhmarthassiay of atracenazole dutskMgeagrahi(ReLM)

ARiibba ¥&gﬁms¢ﬁsp@ﬁ§171u@%@e6mﬁcom tantly reducing
toxicity and adverse side effects. Thirdly, the

t oxi C|ty sparl ng effect of Mycograb (RTM antibody

WOerhigt TOW RBEnCT | M€ ((&hi) 6REXchCigeh¥ [ONEIC JOSESCDT| Outcome

i traconazgl e/voric NaZAfne ¢ EEmB 'tthcd(uénﬂ,)f urther

contvri hit o v Ay q A
OfIt 1 1 DUt att ! TP oggu—Ci it Bz Put LUU‘%G "'0.'(7'78‘%' vne
Cf%lgg{ﬁfl OF]IT%OITDH 51 ng“gn ant i bot y or ajn antl gen yaetey

epji-tope_ofl _hsn90 from ap orda Aenaned 11l e

bi ndi ng f riadpegtabt her 4024 SpECI ficef or are(](ﬁést one
nit

&dwueeisnd A | east ong'santrF[Jng}a égé Q&1 oo tt? Prprynerey
the group p&jfﬁjbl AG q024 1 TTjaconagol € an®.008
A

-Lveri conazal e conbi ned {preparatiaon conpriising a

4ritgpody or'Tén ant | gef-187 ndijng Pfoééﬁrent thibeqf 0-375 | Synergy

specific figy ﬁ;grdlbedbt gge eprtopegof —hsp9g35Tom an
organi sm of ¥ Asperqgill us |genus, and jat | east one

Anfavkaungal I&“@ent sel edtl@d friom Oh)élibr oup. @éﬁm sth3g | Synergy

of : itracon Lé,o. e v gi-eofazot gy ot 0010605. aneous,
separate or $€ <§uen i al "Use iln the %reat off fungal

Hnkeedsi ons.IT3. The| covpadsi tijon a®dd: di ng 0@5 cI abDaBll |orSynergy
t he conbi ned nr nnn'nfl on-acdordi-ng-to-claim wher el n
said antib V §Fi0ah ar}p% bi nd|3|?g fraig;“%%tl her eof

IS specific for the epitope displayed by the peptide
havi ng the sequence of SEQ ID NO 1.

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

Strain Agent | MIC-2 (ug/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
CI2 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




4. The conposition according to claim1 or claim3, or

t he conbi ned preparation according to claim2 or claim
w@2008hex386 n sai d anti body or an antigen bi ndi NnBCT/GB2005/001478

fragnent thereof is specific for the epitope displayed

by the peptide having the sequence of SEQ ID NO 2. 5.

The conposition or the conbi ned preparation according

to claim3 or claim4, whereinsaid anti body conpri ses

t he sequence of SEQ ID NO 3.6. The conposition

according to any one of clains 1 or 3 to 5, or the

Swmnbiargd preparation according to any one of clains 2

o5 for use in e treatnent. of fungal infectiaons. 7. )

resBiis sW9wh dh Tlapleé drb e hat a*éblﬁq %ﬁog@gaﬁ%ﬁlﬁg apigbody on its
. . . . . (o d ' .

SrE ik BoletD b g2 i a0n SO Spctost SulcPisHly high Lovel

adrantifinigahadi vity exgainat albtheapecied exygnined eltaaiobsdrved Whleﬁ'(lghe antibody

6, wherein the fungal.infection iis resistant .to, saj .

i ‘?Sreg B &Pm%wﬂpn ag?h Kgacorpzoyg, gngd wa&rﬂ%mgm high: lvgh plgantifungal

! . he. .
SRS B IR 51l Bl 1P oy wien e
ansibodyn was nBtdaal cofmbinadiah mveith voficénmagkl Thiv acpiicing effect between

he human or, ani mal body, 10. A nethod of manufacture
fﬁ? RRady cRffe RRCPRFOlROHS BN E ot PRpsHEd Witheetrbingal azole

e TR 55 B R DO of RN SR EhbRACn B & s Sfpein when
copebindd with dre attibbénst one epitope of hsp90 from an
organi sm of the Aspergillus genus, and at |east one

anti fungal agent selected fromthe group consisting
&fnchbdigRconazol e and voriconazole. 11. The use of a
conmposition conprising an anti body or an antigen
Thendatagpresented 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 Aspergilluﬁ 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,



fragnent thereof specific for at |east one epitope of
hsp90 from an organi sm of the Aspergillus genus, and
wa@pooanvisBangal agent conprising at | east one aPCT/GBa@&al001478
agent selected fromthe group consisting of:
itraconazol e and voriconazole, in a nmethod of
manuf acture of a nedi canment for the treatnent of
fungal infections. 12. The usgyof the conposition
according to claim 11, wherein said fungal infection
Is resistant to said antifungal agent per se.13. A
paipiech] ddedemaatkiantsiof adduvigadl disthehmhioen él" hef sytnkeszyhpromided by the
or animal body conprising adm njstering
pWé@rap@mﬁ@mmfganéﬁhaé@thér densril etl‘}l%f“@@ﬁléﬂ?@é%%@?%e could be

@&%%Hﬂ@%a‘ﬁﬁaﬁ &{figaﬁ{: anid ep ng ]‘taﬁfl S’e&&lr% tfoQgc]ng and aélverse side

ned repa 1 on one ©O

tffedds.t ThadRatheankicitn spaed; effecs aﬁMbe@rab'l'dIéfMFhﬂlnEbdy would allow
according to claim 13, wherein said conposition or

ther@iniradl aSHeasaraft isher dosssof nﬁrgqogﬁ@ae/érpawrgazolfsto be gxplored and
ri.si.n ant. n bi ndi ng fragnment
ﬁﬁggﬁg?ﬁgg%%ﬁ?ﬁnl#§3g¥g%1%%5 ag%%ggpltope of hsp90
froman organi smof the Aspergillus genus, and at
| east one antifungal agent selected fromthe group
consi sti-ng of: -itraconazol e and voriconazole. 16. The
kit according to claim15 for use in the treatnent of
fungal infections. 17. The conposition according to
any of clainms 1 or 3 to 8 or the conbi ned preparation
according to any of clains 2 to 8, wherein said
anti body or antigen binding fragnent is labelled with
a detectable label. 18. The conposition according to
any of clains 1 or 3 to 8 or the conbi ned preparation
according to any of clains 2 to 8, wherein said
anti body or antigen binding



fragment is conjugated wth an effector nolecule. 19.

The i nvention as substantially herei nbefore descri bed
wowak/10838@r ence to the exanpl es. MP101019- GB STRPSI/GB2005/001478

SEQUENCE LI STI NG <110> NeuTec Pharnma PLC <120>

Treatment of fungal infections <130>

GDM JR- MP101019- WD <160> 3 <170> Patentln version 3.2

<210> 1 <211> 12 <212> PRT <218> Candi da sp. <400> 1

Asn Lys lie Leu Lys Val lie Arg Lys Asn lie Val 1 5 10

<210> 2 <211> 6 <212> PRT <213> Aspergillus sp . <400>

2

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 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.



Lys He Met Lys Val He 1 5 <210> 3 <211> 248 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic
wWe2@82038¢H s Met Ala Gu Val G n Leu Val G u SeeT/GB005/001478

Ala Gu Val Lys Lys 1 5 10 15 Pro Gy Qu Ser Leu Arg

He Ser Cys Lys Ay Ser Gy Cys He He 20 25 30 Ser

Ser Tyr Trp He Ser Trp Val Arg G n Met Pro Ay Lys

Gy Leu 35 40 45 Gu Trp Met Ghy Lys He Asp Pro Ay

Asp Ser Tyr H e Asn Tyr Ser 50 55 60 Pro Ser Phe Gn

Gy Hs Val Thr He Ser Ala Asp Lys Ser H e

BAsnMP1010T8e @nPbaBiotisaceOrdibg 80 afyr oud af Totaindsell &@ B to 5, or the
|l a Ser Asp Thr. Ala 85 90 95
-crcrn%blill‘%g prs%raraLti%lrjl a%%grdﬁlgato a%ry onepof claims 2 tolvg%or use%n 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 composition or combined preparation according to claim 5 or claim 6,

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.

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.
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according to any one of clalms 1 or3to 8, ora combmed preparatlon accordmg to any

one of claims 2 to 8 to a patient in need of same.

14. The method according to claim 13, wherein said composition or

combined preparation is administered orally.

15. 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.
16. The kit according to claim 15 for use in the treatment of fungal infections.

17. The composition according to any of claims 1 or 3 to § 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.

18. 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.

19. The invention as substantially hereinbefore described with reference to the

examples.



