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_ Different drugs and treatment methods have been designed to interfere with one or more of
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such as macrophages (aitachment inhibitors), inhibit the fusion of the virus with the target
cell (fusion inhibitors), prevent the integration of the viral DNA into the helper T cell DNA
(integrase inhibitors), prevent the synthesis of DNA from viral RNA (reverse transcriptase
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Gp120 is the viral protein that attaches to the primary receptor CD4 on the surface of target
cells. Gp120 attachment brings the virus and cell into contact although not in sufficient
contact to injtiate fusion. The extracellular region of CD4 consists of 4 domains (D1, D2,
D3, and D4). The HIV-1 gp120 binding site on CD4 comprises amino acids 40 to 60 (strand
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the use for immunotherapy of HIV-1 infection” discloses a synergistic combination of

antibodies specific for HIV-1 envelope glycoprotein gpl20. One of the antibodies specific
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[0019] The term “parenterally” means administration by iniravenous, subcutaneous,
intramuscular, or intraperitoneal injection or administration by subcutaneous implant.

[0020] The term “synergism” means a cooperative effect between individual compounds
such that the total effect is greater than the sum of the effects of the compounds taken
independently.
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The Invention

[0626] In one aspect, the present invention provides a method for preventing infection of
target cells by human immunodeficiency virus type 1 (“HIV-1”). The method comprises
exposing target cells to an infection preventing amount of a synergistic combination of at
least one attachment inhibitor and at least one fusion inhibitor. The method is useful for
preventing or treating AIDS in patients who are at high risk for acquiring the disease or who
have acquired the disease after exposure to HIV-1.

[0027] The attachment inhibitors of the present invention are polypeptides or other
compounds that bind to the CD4 receptor on target cells or that bind to gp120 on HIV-1 and
inhibit or prevent HIV-1 from attaching to the target cells or permit HIV-1 to attach to the
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descri bed herein because they may vary. Further, the
term nol ogy used herein is for the purpose of
descri bing particular enbodi ments only and is not
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wﬁug&ﬁpmmm @am@miﬁiggﬁémcmum@ tpentiden Sevaral
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known in the ari, e.g., the antibodies disclosec.I in US Patent Nos. 5,961,576 and 5,912,176.

[0030] In another embodiment, the method comprises exposing target cells to a synergistic
combination of an anti-CD4 antibody that permits the binding of gp120 to the CD4 receptor
but inhibits the infection of target cells by HIV-1 and pemtafuside or its functionally

equivalent peptides. Several of these antibodies are known in the art or such antibodies can




attachnent inhibitors are polyclonal or nonocl onal

anti bodies that bind to gpl20 and prevent attachnent
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nhibit or prevent fusion of the virus an he
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peptides. Several of these antibodies are known in the
H086}orin gungher ambodimeiitethe owthod furthey OQisG2ARRIg target cells to the
E&Iﬂryé% %ﬁfng%%ﬁ usion inhibitors of the present invention in combination with at

least one other drug such as integrase inhibitors, nucleoside reverse transcriptase inhibitors,
/

non-nucleoside reverse transcriptase inhibitors, and HIV protease inhibitors. Preferably the

drug is at least one integrase inhibitor, and/or at least one transcriptase inhibitor, and/or at

least one protease inhibitor. Such methods are useful in HAART regiments. Most
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be made by techni ques known in the art, e.g., the
anti bodi es disclosed in US Patent No. 5,871, 732.
[0031] In another embodiment, the nmethod conprises

target cells to a synergistic conbj
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PPFEPQ’,S@W sasgieldpr reyeginexy trsatire AIBRt af uside or its
60361 1 TR AthohnRAUINKBIES tand ERidnCORRIbItGE 6L KR! préﬁcent{ #@g€on can be
anti'bodies are known in the art or s ch a odi e
ediministsredeqy ccopdmintsioRad; tawegatt@ﬁb%ﬁ apy, SyiBle Jpei 03[ g‘em] iyt art,
B@g&'ﬂﬁﬁr}jﬂoﬁé’cﬁmﬂd Eteﬁﬁgep@ﬁ@?%bo lﬂésl SiithGadihdae uﬂ:liﬁb meake not
and produced usi ei n in no
FivdeRio, Sikgrishy: BRI 269 R ko ARSErInE AP P st they bori

@fed{s@ bonmdﬁt the ImPE AhE tidsagolated 1584 o PEminlistratiters The kibitbre can

47089. .. [ Q035
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e feverse transcriptase
Fﬁ‘ghﬂﬂfstaffr@éfergﬁgﬁgwﬂ@% SRRt ?agt?er se transcriptase
i[0040oi Rrefeablyathd dtiadhngntd inhitdiersi adi fasidbo righibitorsc kne cidrgpistered at
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RUE Keosiiels mﬂmea geasonablastins, ;gtsm@lm wittidh St howss, preferably within 2

hours, and most preferably within 0.1-0.5 hours. Many such administration patterns will be

apparent to those skilled in the art.

[0041] The present invention encompasses the use of a single attachment inhibitor and a
single fusion inhibitor, the use of a single attachment inhibitor and two or more fusion
" inhibitors, the use of a two or more attachment inhibitor and a single fusion inhibitor, and

9



non- nucl eosi de reverse transcriptase inhibitors, and
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koitledpg loathbge, skillad imetheiart lSllraﬂaﬂy, dcsagys tnraﬁneoﬂlrsgwlthm the scope of
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admnistration i1s elnh Itors
mneexghapgegq, plyminaf aluminum stearate, lecithin, serum proteins, such as human serum

albumin, buffer substances such as phosphates, glycine, sorbic acid, potassium sorbate,
partial glyceride mixtures of saturated vegetable fatty acids, water, salts, or electrolytes such
as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-
based substances, and polyetbylene glycol. Such pharmaceutical compositions may be

prepared and formulated in dosage forms by methods known in the art.
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adm ni stered in conjunction. For exanple, the
attachnent inhibitor can be adm ni stered by
i ntravenous injection and the fusion inhibitor can be
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Examples
[0048] This invention can be further illustrated by the following examples of preferred

embodiments thereof, although it will be understood that these examples are included
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opti mum dosage and of optinmmroute and frequency of
admnistration is well within the know edge of those
skilled in the art. Simlarly, dosages for other drugs
e scope of the present invention
%@t@h@@h d without excessive experi ment ati on. %ﬁ?ﬁﬁw
The conpositions of the present invention include
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COMPOYchd Af%s B dfifiod RLMAGTEEAR formul aled in dosage
forns by known 1n the art. 10 WD 2004/ 028473

WUS?U@SM)@S%I 3pyH45as Iaﬁd@nlélo_h%ﬁs? BIP&Ec? mediume §13- Bl of
m, Stere Qﬁ&éﬁl lﬁt8?§§ﬁm V- yﬁll olt #63;3%59@ ?@EZIQ? was added .

separa y ‘or Wt rugs
pute SH8M3.7 iph \Re b tinggiiunp r 1H02. dqﬂ (ﬁri-ﬂéifi i361'840fas ﬂﬁﬂdjﬁlﬂl@ﬁ&?’/es R-3

i o B B e’ 50 sl eSS S 40 B or

(HtJ)L\al'[[Biirisaﬂhélﬁﬁﬁo mommaim mrealmﬁnZ) Varubdg Sva@e dilnted b t100  TCID50

and, |on ther rug use for

S BPRE A B o100 PR o SR P A O B iy s s 100
CIbs0 @h 1ﬁ)o utyNgodh! SBRIT: lp@ﬂpuafal ﬂ)[cﬁatrﬁﬁhﬁﬁuc%r edlmrsm were
kit contains attachne inhibitors in

Seiaratd; e B I opple dffﬁoaﬁﬁ A P ABRRIY gfed%t ogpyrifugation.

PBMC geR EFovieih Hﬂhﬁ%ﬂ@ﬁﬁpﬁl&me&aﬂmmw lfdtal CHID 4@, 5% -2 and 5
preferably fromabout 5 to 30 ng/ kg, and the fusion

iHgHRL) 3mpdivm)-yni cal |y adninistered to the patient
i msdpsmaauefamfzé@moﬁ&mﬂm Qxhﬂodyotol@)m |1‘hé fe@ﬁfﬁtldileﬁas in sterile

Ki |l ogram of _body [ y from about__
¢55: P8 & syl kep ggw%abg@lye\v@oﬁmrf % b sietle spndition & 4-8°C.
AIrQiandnglysib smma lthe ReOmitibedy v Inutembtrc tah® hdd 4 p@ite of over 99%.
det er mi ned reference to, _approved or recomended

é@éé@%@*ﬁﬁmnﬁﬁﬁmﬁ%PFﬂGwpﬁﬁmﬁ}ug Typically, the kit

qmstzgl GtﬁuloéfesAa’:\éltl 3shpmin wésrklau&i 10132878 PEREhisUpdsORe 5A8 stock
inhibitor. Preferably, the kit contains an anti-CD4

apluth;voﬂ%@o ieatml)- PAY- siocgpmoanqub@wed tor cenqentuafipny. ysed i the
AV

R A R R D e

Iagmﬂestohlbbry (1;thzs diticon 200 pdi rofi G 8a80pgimt wayr talsam, and 800 ul PBS

;ﬂ] gﬁfﬁﬂu%t% s e Rl SaRE tstleﬁg]hl Pretpgatéd fob 994635 '7%1 25, 390625

er a € ‘presen pr ovi des
fand 1958 hpudilutiats. Rgpally, the concentrations used in the experiment were 2 0 4 0 08,

0.016, 0.0032, 0.00064 pg/ml,

[0053] T-20: The preparation had a purity of over 96.55% T-20 was stored at —20°C and
protected from light. T-20 to stock solution was diluted: 5 mg of T-20 was dissolved in 5 ml
of PBS, this was the T-20 stock dilution (1 mg/ml).
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i nformati on about or instructions for synergistically
using attachnment inhibitors and fusion inhibitors to
prevent infection of target cells by MV-1 and to

revent or treat AIDS. The conmunicating
@8&3?4@%‘% a docunent or visual display that I%gﬁ?sgoq?g)sosss
the information or instructions. Preferably, the
connunication is a web site displayed on a visua

0 ro package rt_containi,n
T a0 RAsCHR b eierPRRS Wb AIRE bofRibl: M df sk ) sock
Id d’bﬁiﬁd]lﬁi%s Ikt)dﬂed foaugzmha% PBY) ?}1& Wi e 40 g/ ISeluEy@ i diltdic). 200
etail s about t he e e ects any, cause Y
Ciof 110 Heeh s e s D gk B L1 A BHOR) s e THA AR step
WodshrePdRRIr forlr UGS, 1291d5,CoM6a81 147@fzgr At smzi Qmumt IM@» the
to use if they have a questlon about

crongeRERiongased in e e FeRadt § {504 %% 8801% 910%93%%/1311
dosages, adm nistrati on m.glgq and frequency, and
adm ni stration routes. comruni cati on neans is

useful for Pwsﬁﬁmqeﬁgln#cw@émrlaﬁopﬁéh%mus of

Uabsxy Wies, %m&eaﬂi &dehtS weRhhdbiied & PPC bh@niphias Q(E]Iows Total of 18
i nventi on and conmuni cation the ?Eboved met hods g@
tions, 3

AUPAS AP ¥ dilytionie” ufhes oY Yige sontgl o otahath 13hies f4rbafry

(0664 83r Jikis Sontrbtemti TORL 6208 BBed faF bIFS/T-bd Bidtiond, aotulhby for virus
the follow ng exarrpl es of preferred enbodinents

t998¥of , although it will be understood that these

g56p| 66 PS5 AR bdnGéntdshs had YDLPDOE O:28kABons were added mto the first
PCT/ USZOOS/ 030538 nerely for purposes of illustrat

bes stapting Withe the, Bighest epnpsnfptions e Spad Hueepbgsiqge added 10100 i
| FRLERH LPR20 Yol cERiOis Rk \30 gﬁpﬁsvﬁrsg ddabintoVind QulbdPiisafbes starting

Materi al s and Met hods: Viruses: 6 viruses were
twitly the bighesTénmcep@nthmn The ﬁ@tl 3 @d@hmv iadded withgl08 EBRaY) 1SAS and

e R QB o R0 ABSU AL e RO o chon, e

]ﬁﬁﬂB&besH&é&dﬂ&DﬁélO() DS, 100 11SH320 TCHs)vihi3 Gtbdd Were aliquoted into

ik 2o G s s 50 mlarBetgon Voisbop g oo he

| tobes fveddlinéubat3Dat 076 wwamightided i nt o 9487 8 | R 3 nedium

R R TR

98BNy id 2Rwallpith withoul €@2additipd o6 hew|I5¥81or3D2T. THIVinR £24 antigen

%QQSQ%&E Qrasﬁ}?e%y ggﬁﬁngh sﬂﬁ%@m Wgﬁé;g%:dcﬂ%a LY o# %9384 7. 0.5

ml cells (10%mi) in R-3 medium were added on day 4. The ICsy and Combination Index
were calculated using “Chou Dose Effect.” T.he resulis are shown in Table 1.

Table 1
ICso (ue/ual) and *CI (day 4)
S5A8 T-20 SA8/T-20 *CI T-20/5A8 *CI
Viral Strain (ICsp) (ICs0)

HIV-1302076 0.15 0.043 0.032 0.33 0.016 0.12
HIV-1302677 017 0.016 0.017 0.41 0.0081 020
HIV-1302143 097 0.14 0.13 0.21 0.065 0.20
HIV-12054 0.070 0.039 0.015 0.36 0.0077 0.14
HIV-1301714 0.70 0.20 0.11 0.28 0.053 0.14
HTLV-IIIB 0.44 0.011 0.025 0.73 0.012 0.38
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HTLV-111B was added into 6000 R-3 1 nedium Viruses
were diluted to 100 TCI D50 wvirus stock: 2.5 m of
_2000 TCI D50/ M was added to 2.5 mM of R 3 nmedium this

is 100 TCI D50 (in 100 pl ) stock. PBMC. Peripheral
WP Hbnucl ear cells (PBMC) were separ at%c%afgz@%ososss

Hl V- 1- uni nfected donor by Ficoll-hypague density
gradi ent centrifugation. PBMC were grown in RPM 1640
suppl enmented wi th 2Q% t al.. cal.f r 5%1L-2 and 5
pg/ M PHA (R-3 nedi 314%5@%‘8%&‘1% gﬁgﬁ(ﬁﬂ}r&ni zed
mondicdl 8hi@h ant DAy tB20D4)  SARFE2Hr€har at iTedd/ s *€h
st emyv-e3020886, B657.0,02¢ 11.0F no/ 33 The oangi body7was
st ofRA; ypdes Shepile gondi tigy at 4EC ke anglysis
sh 1% q% th>e_ g

S

% nti b@% }Ngs]s%non%t 71 c aragzhad 844

puri er % ck solution“was diluted
(56@\;91 M5 [0042] 600-bh of G (10 B5ny/ MO wasd8ded
t 0 HB263¢G17RBS, 18R s was5k he GIS st dcH  solddl on 0380

o/ NLYV-pAB St ogkosol uppEN wesoldi | utessd to 0.0087  0.20
concentrations used in the experinents: 192 pl of 5AS8

stock solution was added Erardfd®8 i B of PBS, this is

the 80 g/m solutio 1. 6. Il ution). 200 gl of

5A8 80g/m was takengg‘émt&“%‘%dg‘?ggﬁg’%fl: 31.25 dil ution)
\[8058h détedipleTheasabmeuied stoept th sonceprtionsdf T and IAFwas changed
[/ . PG a 14, '0doB>: b0 3hRY1 0,1E 0.04
Eobuete T DE Rzt Yabs ScBl4, Widopd pafde) ShfYy0, 0% 004,
©.008,,0.0006,0100030p 0B The @swie 0G4hpwy i Table@053] T-20: The
preparation had a purity of over 96.55% T-20 was

stored at -20C and protecf@efromlight. T-20 to

stock sol ution was Qdoqhggﬂ)agdnglggya} 20 was di ssol ved

[ m f hi h K di [
B W U

T- Z0Vah3024974 ut 840t 0 cHPEONt r&t@lidons 0ed i R-0P
ex Jevi-ns020$? 4814 of o0 st@als sdlalti onowaks addest t o

éillfﬁrv!-l 9621&523,00.%\8' gf Wghj 0%4% g, 130! {J;i"'@o‘sﬁ; 8bi12 .
Pngif%g di | %leuon) (\il/\—/(z)aé ad éo@?‘% Thé)\{ggovelﬁ%g?a g\%g?
 op BTG 1065, 08B5 00756858 759070 18058

3908DLV-HLBut i 0B 19 Fi na®-037, t HE0068 onddea%t r at PGS usBEOT n
t he experinment were 8, 0.0016,

2 0.0
0. 00032 pg/ m . ExarrpI) %0 @g?g}bagnd&%&dga? at Infection
andVifapirdi Hou$48 TherBaft er JARIHB) *Ulr us, TE¥IAS *@hd
agemvsi 362096 | ne.okat ed).g03637 @.@er niogtst  as 00013 ows.075

Totgy_ Di02d®; L oIBEF T O8.odes5A% @5l ut igons. 3olabes 6041
X WY LR o i Al Phail8 RS T 2P T-8Q0sl | Ubhens.
HIV-12054 0017  0.16 0.0092 049 00016  0.049
HIV-1301714 030 0040  0.097 051 0.0097  0.052
HTLV-IIB 0.16 0013 0042 031 0.0043  0.031

* CI: Combination Index: CI<0.9 indicates synergism,; 0.9<CI<1.1 indicates additive
interactions; CI>1.1 indicates antagonism.

[0059] Referring to Tables 1 and 2, the data shows that there is synergistic activity
between SAS and T-20 against HIV-1 replication in vitro under all conditions studied. All
calculated CI values are less than 0.9 and ICsq’s are decreased 1-10 fold in the presence of
both agents. In general, SA8 adds more to the activity of T-20 than vice versa. When
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tubes for virus control; and Total of 18 tubes for 6
5A8/ T-20 dilutions, 3 tubes for virus control. [0056]
50 pl 5A8 concentrations and 50 | T-20 concentrati ons
were added into the first 18 tubes starting with
WO ncent ration. The final three tubespﬁwszg%ﬂé‘?ﬁ‘s
to 100 p1 PBS. 50 | T-20 concentrations and 50 1 PBS
vvas added into the second 18 tubes starting vvith t he

hest . con t The f.i
o feabisns Pk & A0 nariner 7 pibali dURs TS0 gegroase
t daeerblfbld dothPartd Ho@snditicas tn wigeiwirugs dréentovghi@dtours after the addltlon
C rat.i on. The final 3 tubes are added to 100 |
F%:%“fegil"@ YU £0 996 S D50 virus stock were al i quot ed
[ [nncnz &l the&ﬁediﬁﬂaﬁm, t]ﬁr%a&@ﬁemlm typitelapefemed] erbodiments of

e Ry Erin ca e Fepdine ports REGEAIOOE, el Wy plel i3 SBRER and

w:mdr@dvessehsamﬂy ind feB®r pi[ﬂpeses ef limitstonethe e®pe p‘éthd e:d/emtmnznemg

di
ot R e aptiop By Dbl ot bbHieaddlf o8 UGl of he
peefenir ingehtion %treh @osihiﬁeumaghtnof tke @a@h teachingst Ui & theteforgrio be
d [
BB fun 5 ohe HEb) Splcb O S Bl B praciced
vﬂhmisatb@mhsaﬂpeqiﬁqaﬁyrl@cﬁ@ﬁou Dose Effect." The results
are shown in Table 1. Table 1 1C50 (pg/m) and *Cl
(day 4) 5A8 T-20 5A8/T-20 *Cl T-20/5A8 *Cl  Viral
Strain (1C50) (1C50) HIV-1302076 0.15 0.043 0.032
0.33 0.016 0.12 HI V-1 302077 0.17 0.016 0.017 0.41
0.0081 0.20 HV-1302143 0.97 0.14 0.13 0.21 0.065
0.20 HIV-12054 0.070 0.039 0.015 0.36 0.0077 0.14
H V-1301714 0.70 0.20 0.11 0.28 0.053 0.14 HTLV-111B
0.44 0.011 0.025 0.73 0.012 0.38 13 WO 2004/ 028473
PCT/ US2003/ 030538 1C50 (g/m) and *Cl (day 7) Viral
Strain 5A8 T-20 5A8/ T-20 *Cl T-20/5A8 *ClI HI V-1302076
0.65 0.29 0.15 0.33 0.078 0.17 HIV-1302077 0.50 0.071
0.14 0.84 0.071 0.42
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HN- 1302143 >2.0 0.66 1.04 0.87 0.52 0.44 H V-12054
0.13 0.11 0.088 0.72 0.044 0.36 H V-1 301714 1.82
0.050 0.043 0.31 0.021 0.15 HTLV-111B 1.30 0.015
0.017 0.39 0.0087 0.20 Exanple 2 Continuous Drug
Exposure [0058] Exanple 1 was repeated except that
concentrations of T-20 and 5A8 were changed as
follows: T-20: 0.1, 0.02, 0.004, 0.0008, 0.00016,
0. 000032 gg/m; 5A8: 1.0, 0.2, 0.04, 0.008, 0.0016,
0.00032 g/m . The results are shown in Table 2. Table
C%%Qﬁgo (gg/mM) and *Cl (day 4) Viral Strain 5A8 T-20
-20 *Cl T-20/5A8 *CI  HN- 1302076 0.10 0.0070
0.014 0.50 0.00053 0.11 HI V-1302077 0.14 0.0069 0.015
0.31 0.0016 0.031 HIV-1302143 0.038 0.044 0.0045 0.12

0.00045 0.012 H.V-12054 Q.041 0 0..0
1.0 ApEUm et iR SR Pt TIpee SR c R Do ab ety e Gedgrtat
Hilnbsildr! arfd @ 180 ofld Fudio) GRIGLI016 for OHTD,6 8/h6reft $he hﬁ:&(hment
(g/m) and *C (Da 7) Viral Strain 5A8 T-20 5A8/T-2
* @ihibitds smenti-GD4 aptihody ep @ @ubi-chogoking 63 ePIT 4nib

0013 302077 0.067 0.0065 0.015 0. 41
Oba‘%l%%&%li@%ﬁﬁf%? 302143 0.022 0.021 0.0060 0.27
0.0060 0.27 H V-12054 0.017 0.16 0.0092 0.49 0.0016

0.049 H V-1301714 0. 30 O 040 O 097 0.51 O 0097 0. 052
HILV-111B 0.16 0.013_0.

2. CJ%,qqmgogWopl{geggambﬂK @re}q,]me aggmgé 1é1¥11 3 - is % ‘anti-CD4

rh CH4IGRESSradHédtkikReofl Nt eracti ons; CI >1. 1
|ca es antagoni sm T0059] Referring to TabI es 1 and

2, the data shows that there is synergistic activity
betmeen 5A8 and T-20 against HI V-1 replication in
ro under. al l. gondit hnd) ¢yl ahegltiCng
SOMHRE! t’logs%f FRER 1 O %ﬁ%%@g&q S ar‘ée1 g%{roeased 1-10
f Qhfbddy Wh@eRrsaieafidody does not inhibit binding of HIV gp120, but does

inhibit viral infection, such as anti-CD4 antibody SAS.

4. The composition of Claim 3, wherein the anti-CD4 antibody is a humanized

5A8 antibody.

5. The composition of claim 1, wherein the attachment inhibitor is an anti-CCR5

antibody or a binding fragment thereof

6. The composition of claim 1, wherein the attachment inhibitor is an anti-CXCR4

antibody or a binding fragment thereof

7. The composition of claim 1, wherein the fusion inhibitor is an anti-gp4! antibody

or a binding fragment thereof



both agents. In general, 5A8 adds nore to the activity
of T-20 than vice versa. Wen 14 WO 2004/028473
PCT/ US2003/ 030538 concentrati ons of 5A8 and T=20 are
mai ntai ned for 7 days, |IC50 of 5A8 and T-20 decrease
several fold conpared to conditions in which drugs are
renmoved 12 hours after the addition of infectious
virus to target cells. [0060] In the specification,
there have been disclosed typical preferred
enbodinents of the invention and, although specific
g@nﬁoﬁi)gsﬁgﬁp LRY&Sh 11 RN R the Hfsﬁﬁ'l ihRibRoORNEIdIEpeptide having
d rve sense only and not for purposes of
| ifyiat 30 10050 arhine asidoped dfe abiliy tnintmadtoviteidhg  set
forth in the follow ng clainms. Cbviously many
nodi fi cations and variations of the present invention
are possible in light of the above teachings. It is
0.t gk eh@pBsition RE clamdgr whae thbdisio iribitartie TstAde Tef49, 5-

the appended cl ai ns t he |nvent|o§g I¥ gepractlced
otHrbixvpedalusidn cashadpBoptienaty eqUHRISRHBEESS 15 CLAI MBS

1. A conposition conprising a synergistic conbination

of at least one attachnment inhibitor and at | east one
fusion inhibitor for HV, wherein the attachnent
10.Michiongositidnaf daitri QC@heEm theolyionrinkibitemisi partaiintids Ak its
co-recept or Y)ahl bod or binding fragnents thereof 2.
THEnG ORGP e%fpe #d8Sm |, wherein the attachnent
inhibitor is an anti-CD4 antibody or a CD4-bindi ng
fragnent thereof 3. The conposition of claim]1,

wherein the attachment inhibitor is nant ﬁgDél lected
1hﬁfheb@mpom@nelfr¢1%m H fartherromprigivgat Iegt PR Y drug selocte

e, e iy e

C Qe iptaseinbibitet, al noBnuslbwsidel reverse txanmr}ptam inhibitero@pd an
is a hunani zed  5A8 antibody. 5. The conposition of
cI BiVhprpteaghhiiitort he attachnent inhibitor is an
anti-CCR5 antibody or a binding fragnent thereof 6.
The conposition of claim1, wherein the attachrrent
inhibitor is an anti-CXCR4 anti body or a bi ndi

12 Hgmesetoftthe cemposttionplarsoeisoei eleign of 1 & BreppE,2 | Thedicament

th%{‘ %rlegtlr{ghgr {)r%xsfé ngl iRIBLE QF ta{rget%lléa'ﬂgf dRA! infiidoReency
virus type 1 (“HIV-17).

13. The use of the composition of any one of claims 1-11 to prepare a medicament
for treating or preventing infection of target cells by human immunodeficiency
virus type 1 (“HIV-17), wherein the composition comprises a synergistic

amount.

14. The use of the composition of any one of claims 1-11 to prepare a medicament

for preventing or treating acquired immunodeficiency syndrome (“AIDS”).
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or a binding fragnment thereof 16 o 0 0 8. The
conposition of claim1, wherein the fusion inhibitor
is a pol ypeptide having from 30 to 50 ani no acids and
the ability to interact with gp4l. 9. The conposition
of claim@8, wherein the fusion inhibitor is T-1249,
T-649, 5- Helix, pentafuside, or their functionally
equi val ent peptides. 10. The conposition of claim?9,
wherein the fusion inhibitor is pentafuside or its
functionally equival ent peptides. 11. The conposition

15.0,&P %faﬁé‘%ﬂqmﬁdﬁé o QUERR it AhtAbnt (FESIV Qepriiliein sdpaigte
sel ected

romthe group consisting of an integrase
i qonitdindroin asinglc padkegee combanation of twasE e pfan attachment

inhibitor, a.non-nucleoside reyer . €,
BRI 8d aafiioR 00 oy e et L B R antt CDe
OfntfHo8y GRARE Sint APCIRfndkie B6-Eecaptoe lantibBdyl thibi bimls CCRS or
prepare a nmedi canent for treating or preventing
| K€ on of target cells by human i nmunodefi ci ency
virus type 1 ("HV-1"). 13. The use of the conposition
of any one of clains 1-11 to prepare a nedi canent for
treating or preventing infection of target cells by _
16h TR s tic R fngrifictire nd vlaimi 1Sy svheseprethe agta¢himent inhibitor is anti-

wherein_the co ,tjon.conprises a syn I St
GOty FHEC AL AT G SHIE i B G RaR oy 4jd the
ChRidBnibkdr A-PIAPALE4R sURElLS peRAtusideOindrsrayein fimgonally
treating acquired i mmunodeficieéncy syndrome ("AIDS").
1dquitalént pbptides. article of nmanufacture for use in the
treatment of HV conprising in separate containers in
a single package a conbination of two or nore of an
attachnment inhibitor and a fusion inhibitor, wherein
17t TBe afticachmpatufbeiidbf €lain $5awhéreidDhe attatliniand ynhabitords the
an anti - chenpki ne co-receptor antibody that binds CCR5
ornti ERARtibad. SAPe article of manufacture of claim 15,
wherein the attachnment inhibitor is anti- CD4
anti body, anti-CXCR4 anti body, and/or an anti-CCR
anti body, and the fusion inhibitor is T-1249, T-649,
15 Theliticle pnintiasiuckeof claii 06, fudier compiiting Argthgr drug useful

for inhibiting or preventing H1V-1 infection of target cells or for the prevention

or treatment of ADS.

19. The article of manufacture of claim 18, wherein the drug is an integrase, a

transcriptase inhibitor, or a protease inhibitor.

20. Use of a composition according to Claims 1 to 11, for the manufacture of a
medicament containing at least one attachment inhibitor useful for inhibiting or

preventing HIV-1 infection of target cells or for the prevention of treatment of

AIDS,
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equi val ent peptides. 17. The article of manufacture of
cl aim 15, wherein the attachnment inhibitor is the

anti CD4 anti body SAS. 18. The article of nmanufacture
of claim 15, further conprising another drug useful

for inhibiting or preventing H1L V-1 infection of

target cells or for the prevention or treatnent of

ADS. 19. The article of manufacture of claim 18,
wherein the drug is an integrase, a transcriptase

i nhibitor, or a protease inhibitor. 20. Use of a

C Ay r .08 s 11 r thed mahlifacture of a
e B L By, ot | eaat. one
aicdichnent comiinivigt ot laasebud fishm inkibitsirtysafpl der inhibiting or

prevent i H.\V-1 i.nfection of. t . Qr
PEveREOT TrioalibhhiarER i bt he fRyRiof BarhR of
cafpgsition according to Cainms | to 11, for the
manufacture of a nedicanment containing at |east one
fusion inhibitor useful for inhibiting or preventing

H V-1 infection of target cells or for the prevention
of treatnment of AIDS. 19
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