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METHOD FOR TREATI NG AN HI V-1 NFECTED | NDI VI DUAL  BY
COMBI NI NG | MMUNI ZATI ON W TH STRUCTURED | NTERRUPTI ON OF
ANTI - RETROVI RAL TREATMENT BACKGROUND OF. THE

I NVENTION 5 FI ELD OF THE | NVENTI ON The i nventi on

rel ates generally to the fields of nedicine and

i mmunol ogy and, nore specifically, to nmethods of
treating H V-infected individuals by conbining 10

i mruni zation with an H V i nmunogeni ¢ conposition with
st r uct MERHODYEDBSTBEAZANE- A&t HOWITAIFHGTES Adwtl VAP AL

wi t hdrawal fromtr @ﬁ&?ﬁﬁgﬂ FORMATI ON The
i ntroduction og&pgﬁgﬁgﬁgﬁpi-re-rOV|Egdﬁgrug 15

t hef-apye-Ras:si opidiaant 1o i Opr oNed- kherabikit yTREATREHNT
H V infected individuals to nmaintain suppression of

HV replication to low | evels for an extended period-
of tinme. These ofdieetsravert Fanskatedriono a
dramatic reduction 1n AIDS-related opportunistic
infections and death in 20 those with access to the

nedi cati ons -Unfort unatel o mest sffBetioe
anti-retroviral drug Tegrmens require. daily

treatments with nmultiple drugs, which are both

conpl ex an%%xgglgﬁi Qon édeqigé%i\%{%%erﬂ'} -C SN Fabigs

drug regi nme associ ate si gni ficant

| eXineidicgsiewistril liongrtcdrany used, i meraidprRr i hegehbes FA

L

AideddrG 44 iesh Wi itthh tare a Tve ntrrRineoapl ¢ apemposition with

Furth , | onged anti - Lral t
e TURA 15 R ot or a5 o oL aet ST anre e ARAET

Vardr=tval from treatment.

BACKGROUND INFORMATION

The introduction of potent anti—retroviral drug
therapy has éignificantly improved the abil?ty of many
HIV infected individuals to maintain suppression of HIV
replicatidﬁ to low levels for an extended pefiod of time.
These effects have translated‘intoia dramatic reduction
in AIDS-rz=lated opportunistic infections and death in

those with access to the medicationsi

Unfortunately, most effective anti-retroviral
.&rug regimens requiferdaily treatments with multiple
drugs, which are both complex and expensive.
Addirionally, anti-retroviral drug regimens are
associated with significant toxicities with long term
use, including increases in serum cholesterol and

triglycerides, cardiotoxicity and insulin resistance.

. These factors have led to difficulties with treatment
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It is well established that once anti 5 -retrovira

treatnment is stopped, patients usually rebound wth

viral |oads at |east as high and often higher than

ori-ginal levels. One reason for the inability of

infected patients, and particu arly chronically

infected patients, to control viral replication after
desgp 10:mid hdravat heetibe=he pirbatnyhdy ane il-argeroshiawd  drug

sufficient levels of H V-specific i e cells to

B5PBHEE LD Ve abt b bGGuS VLS e Cha iUl ST ¥

the-nupber of H V- specific CD4 T helper cells is

i nadequate for effective conversion of CD8 T cells

into potent Kkiller cells. 15 Structured Treatnment

I nterruptiop. (871 Je1 Whiceh 3511k0kVES hapeHS ethicyCl es
of intermttent withdrawal and reinitiation of

anekroet YoVi P2 gragtt Aer 4pPPoRds PRECERTS) Wkhl 1y rebound

Pi,opRsed. a5 A aELhod QEa%%e%%OEh@%.%ﬁ@edﬁfﬂﬂrHignef than
di sadvant ages of long-termdaily anti-retrovira

th9£ﬂpvaioleY®bStre@ﬂﬁeﬁﬁaﬁanﬁvrlﬁF@cﬂ@&h%&hWﬁdﬁ%ls
SThe @§e§|§§$? QsprQgHpEﬁch%uQ%Qﬁ@d%ﬂﬂﬁiﬁﬂgiﬁd‘ﬂﬁﬂected
a

benefif_ of ow nhg autologous virus levels to
i per éaes . dtm.cn@ntﬁ@ldmg rrReranalr Lper ifdd 21 &adithg
t9; hd?é %y L8 Pg EE%f'qgkﬂen§y§b%%bEthﬂﬂgQyiﬁk%blent

con viral | oad. However has ' not

p

antc

'ca;aseéss ent | 5L Proweni fasefiuinune eoAtsolid AgsATHl odde

ng%&Qd&?\}oﬁg ergFea@}artrl%irl%Wlwl ttl'féerrﬁ{?ﬂd@e%oof HIV-

espeC|a y in roni ca i nfected individual s

Thpeclfher@D@szhslaeﬁeéﬁﬂﬂérMﬂn&ﬁ@@@ﬁuatqtﬁﬂﬁuﬁ£EQQFlve
meLhods é§ e8hbNg HY1INTGGLe e Ad \;dlciq%é,c@ms

par I ¢l ar or treating chronically infected

i ndi vi dual s, which provide the benefits of

i nterm ttent, withdrawaly JLQMAR irfetbRd s theFAPY which

-3

involves supervised cycles of intermittent withdrawal and
reinitiation of anti-retroviral drug therapy, has
recently bheen proposad 2s a method of overcomning some of
the disadvantages of long-term daily anti-retroviral
therapy foi rhe treatment of HIV-infected individuals.
STI has also bsen predicted to provide'the'additional
benefit of allowing autologéus virus levels Co increase
during the drug withdrawal pericd, leading to a
stimulation of the immune system that plov1des control of
" viral load. However, STI has not consistently proven
~useful in controlling viral load during withdrawal from
anti-recroviral therapy, especially in chronica;ly 7

infectad individuals.

Thus, there exists a need for improved
therapeutic methods for treating HIV-infected
individuals, and particularly for treating chronically

infected individuals, which provide the benefits of

[ inrermititent withdrazwal from anti-retroviral therapy,



while controlling viral |oad at acceptably |ow | evels

during withdrawal fromanti-retroviral therapy. The

present invention satisfies this need, and provides

rel ated advantages as well. 5 SUMVARY OF THE | NVENTI ON

"The invention provides a nethod of treating an

H V-infected individual . The nmethod is practiced by -

&ﬁé jLreating,gn, IVllvgfleq rtdl Vdél_t@daaw hat 1deass
“HEnt - retrovi conpoun 0 (b) |nnun|2|ng sai d

dnﬁumgdwath@mawaénfmbm amﬂnﬂﬂﬁ?ﬁﬂﬁﬁ4ﬁnnxﬁﬁﬁﬁﬂﬂ1 (e
W t hdraw,ng tre W A; dsa ret ! s
1frer‘ng}ﬁd’m?"‘cef)ntr g)lhgl%gltt&tbl nlésfr é%tgﬁre[}%}tecavw tedﬁfcgzﬁll Sast one
tb1antkn- pEoviagals @@np@uﬂd; (e) repeating step (c) at
| east once; and (f) optionally repeating step (d) at
| east once. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
s The invention progus®sRan GFNEEEY adriiied f or  the
treatment of H V-infected individuals. By
i ncorporating i nmunization with an HV inmmnogenic
conposi t i ORrHnt @ adieinueehCy d £Sa ofetanid -ofr eiﬁ'emtl_rmj an
25 treatnment_ and w t hdrawal fron1trqftnent :

AAVertifer - afetined i %Qﬂé&vantﬁﬁ%dﬁ%tWQIrﬁﬁrﬁﬁm?ﬁ%1 5 Tow

viral load () tihetHn i ected nmliwecﬂma{d:dwdusgl w:.th at
wi t hdr awal of anti- retroviral treatnent, and in

Ledat Bget [ Horehinay I Cos SO F M hconveni ence of

10 continuous @nt i f@tdiQMidAls303 treatweiial jwik Then HIV
I nvention nethod IS practiced by inmunizing
immunogenic composition;

(¢) withdrawing treatment with said anti-
retrov1ral compound ; '
(d) reinitiating treatwent with at least one
15 anti-retroviral compound;
{e) repeating step {(c} at least once; and
(£) optidnally repeating step (d) at least

once.

= - 20 - . . . DETATLED DESCRIPTION QF THE INVENTION

The invention provides an jmproved method for
the treatment of HIV-infected individuals. By

incorporating immunization with an HIV immunogenic

composition'into structured cycles of anti-retroviral

25 treztment and withdrawal from treatment, the invention
method is advantageous in maintaining a low viral load in
the HIV-infected individual during withdrawal of anti-
retroviral treatment, and in reducing the toxicity, cost
and incénveniénce of continuous anti-rstroviral

30 tLreatment.
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an H/-infected individual with an H V i nmunogeni c
conposition and treating the individual with at |east

one effective anti-retroviral conmpound. Wen vira

load is 5 sufficiently lowered, treatnment with the
anti-retroviral conpound is withdrawn. After a

suitable tine period, which can be a predeterm ned

time periodrios afteftvbnamechoddisebvandsced by immunizing

redet erm ned | evel , . ant etro raI r
P AT A CVRor G B CPahav-Sagh Y0 RarFrEEaie y

i'S a ai n-107su
| @éiw,clafﬁlazﬁ@tmaatahgt Eaat nmﬂ&msmaw ot dhaw é.ﬂ.d.,.:.t one
i f deened appropri ate, &nltlated

A S L L TR e T ﬁamﬁﬂlﬁéraﬁgeeaﬁl[fa‘ load is

opt Eonaldy- Pe 1epeatead Qﬂéaﬁheﬂﬁr&1aﬂdthhoaahlbrmﬁipv1ra1
and 1 nmmuni zations can optionally 'he Zpeated one .or,
neree s d tYORART B es, 26GER EhSEVEPAR FG5F Psriod.

i PLR1 ned el aaﬁréﬁggﬁkﬁ@hﬁd|QWhEebéklﬁaro& Sifict=abka ral
perioed of tine in the absence of continuous

ahvdd regrovidal o r eaPREAECSFRLNEE LGHEdmPaldd OV T2}
fQL?AEHEELIDQIVéQH§L$a@@gse Gdn kLevalslasa lS again

sufficiently high during withdrawal, of anti
remfbw¢x%mblhelQW?”e§ntﬁnPérFSFFPXPIFHeF&ﬁ?tm&&§rﬂﬁ

b&tﬁ&f&bﬁ'éﬁéd to geLALal Bpaceeptiakly Ix@wn\iltrl@dtddoad
An Tnportant conponent of tﬁ

e nechani sm und d%y
t fec b¥$ eof | ¥RREsES bE OVREAINFERBFIRTEERO S M BE v &G
t8?9f¢#{fiﬁnugcgé gaﬁgB”EE%tanm%Eeb@GEl@@$n%ﬂdtZ%éa)3and'

ne responses by imrunization with an HV
|mmnm@g@@tt@@@np@glPP@HOEP&tYéﬁPs TEREECGSE mge OF wore

?&inﬂggil @E%ésregﬁeﬁ!%@attQ%@%ﬁﬁﬂbadmﬂQ“M#ﬂhﬂgﬂdga at

rve mai nfaining | ow viral I oads, gener al |
haneame@mt@ﬂlﬁimOWahév Eproal SUESHORs FETED IRF Lime in

%%Zra&%§&$90§ Ebﬁﬁ&n%gu%e%h%q Ofs tSIFMGIUr @F-catment . It

romanti-retroviral treatnent, H V | oad
begl nsntempbbbaddihRs A9T MRGFE EOHpERR a4

E Ve gtgigggH§fYEE%§C§@o%f§h'd%%ﬂﬂ%f%lthdrawal of anti-

retroviral . therapy, antl—retrOVLral therapy need not be

reinitiated to maintain acceptably low viral load.

Arl important bomponent of the mechanism
underlying. the effectiveness of the invention method is
believed to be the effective stimulation of both CD4 and
CD8 anti-HIV immune responses by immuﬁization with an HIV
immunogenic composition. Patients undergoling continuous
anci-retroviral tréatment, al;hough often effectivaly
méintaining.low viral loads, géﬁerally.have redpced CD4

and CD8 T cell responses to the virus. During a first

'pellod of structured withdrawal from anti-retroviral

treazment, HIV load begins to rebound In an immune
competent patient, this autologous ylrus shogld.indnce a
CD8 kilier cell response capable of destroying the newly
formed virus. However, as a result of virally induced

reduction of effective CD4 T helper cell activity, the
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CD8 killer cell response capable of destroying the
newly forned virus. However, as a result of virally

i nduced 35 reduction of effective CD4 T hel per cel
activity, the 5 cytotoxic activity of these CDS
killer cells is not sufficieftly strong or prol onged
to keep viral load at an acceptably |Iow | evel w thout
F6t Bi-bhatd caﬂthrerrtmﬁsaﬂCD&rkﬁuJﬁﬂncaH13¥iS not

dlsclosed herein, |nnun|z t ui AV
I GORL o GBBERL (n AR gt 11F ands parent °° ="
a&tcle 2V 16D4 oF hekpar wQeiHcht:rath athirch acnm teierpviral

enhance killer cells. Thus, during wthdrawal

fEemaifit-retroviral treatnent, the activity of these
CDS 10 killer cells, as enhanced by vaccine stinul ated
CHM4 T hel per ceIIs serves to naintain HV V|%§1 | oad

at an accépt abiSFUERY VRIS BasEi Y THe Wi st os it e

hereidy d qﬁ@“rrlrrlﬁﬁ»gekﬂc?&fc&@gﬁb@ﬁtﬂl&@tﬂ[dnﬂeg a?.fpec::lt ic and
approprlate H V | nmunogeni c HEOSItlon to stl | at e

mt@‘rftecﬁnt\/lerﬂ-lil"\/%chf s © FosponsE s Wit o as
Q{ e ARPIOY iate d ened hss andI’hLﬁkﬂﬂbﬁthlIOj wn_thdvawal
trea

ment W thdrawal periods to stijnulate

@fn‘cefctanlcel GBS TR IS & TR IR aut ot o@%%%VJF!pX/ That"2ps P8
(%&I’lt é_jbl\é vialadoat-od ngy vi-dual se C@@i@mﬁ&t@dcrﬁ@rtc

tre the nethods of the inventjo
mdjpm dfdtllrs acasiap M-t htertRdE  hdf ¥ dtua %a% al an

indi vi.d &g for less than about 12 nonths,
SUCH & aéﬂﬁgéscgﬁan about 6 nnnths) 25 and chronically

HI V-infected individuals (i.e. individuals infected

for nore t e n@n§8§a>suue he-generghdyskilled
observed tE%%ﬁ%$?%% load is several |ogs higher in

gemshicatdy deffertere | #di 9Pepapgiate IV lmminogenic
composition to stimulate an effective HIV-gpecific cpa

- response, as well as determine appropriate lengths and

numbers of treatment withdrawal periods to stimulate an
effective CD§ response agalinst autologous HIV that

controls HIV viral load.

Tndividuals contemplatsd for treatment by the

' methbds of the invention method include both acutely HIV-

infected individuals (i.e. individuals infected for less
+han about 12 months, such as less than about & months')'
‘and chronically HIV-infected individuals (i.e.

individuals infected for mors than about 12 months).

It is genexral y observed that viral load is
éeveral logs higher in chronically infected 1nd1ylduals
than in acutely infected individuals. It followslthat
reduction of viral load in chronically infected patients
‘will, in,general; fequire more cycles of structured anti-
retroviral therapy and withdrawal than for racutely

infected individuals.



10

.20

25

36

than in acutely infected individuals. It follows that

30 reduction of viral load in chronically infected
patients wll, in general, require nore cycles of
structured anti- retroviral therapy and w t hdrawal

than for acutely infected individuals. 6 As

described in the Exanple, the baseline

post-imuni zation CD4 T hel per cell response appears

to be corr t r Vi ad ;

peaks bet V\jgéen&%% W;‘L%rggt Eglng%%eé%%% p&%ﬂ gg?é%‘ e

wh bid+ awaln0f 2 5iant ChEelr deilpair tdaaéxlam%ma’w dipmars Lo
the skill rson, n ev te T I

r 8% p%%%ré%ﬁg%g i A Gi ﬁal %ﬁgﬁeglnt s oI"rICJED“éll e

| PEtHA: ZAt T 106 ﬂ$raunﬁadssetondetemmdﬂaupﬁMwJﬂhdvawal of
individual s are lI;rE ly tob eflt oSt from L1 tr@ erson
by the”F nvehtFon HEER gy 10 IC\S’ R Eted SIS P

apenabl-gl ko renknept Thyetiher medrit Ir@’esdmishﬂd J(ran be

ei ther tomatic or y omatic at the ti ~
TS T AN o0 FAT-ERER! AETTCOR S Mo o £ 2 mesns of
i Abtéahedi ndhehrehhoddisicaatenpl-at éd kflor da estmehitt most
of both adults and children f. eith rhqus gender,

pE6

i REPT of Fief preghant wofren P st nitially

treating the individual wth at | east one

anti-retroviral  cgonpound d q |mTun|z the

i ndi vi dual WthﬁﬁeFlF9g &H&%&@é}hﬁ%s @(’ﬂ?p Ih P daipatment
t gke- Rl ace,shoubhaneeushy cen 2@ sequent I@Tﬂ};}tome{tlc or

either order, and for _any duration. For _exanple,
SAETTR PRI F aR Lt FBSt e G 168 LA ¢ eIt ©F

yeahsnifRPLhs 05 waeksapeidor toet hedhdstis contemplated
i mmuni zation. Alternativel the first dﬁfgﬂjrunl at |

CAAT BECRFPERAted BPFOr 2 L&t P eSOV a4t
Bgosder , 2bn & MHNLZabl-esanitl wdekiyed, can take pl ace

duri ng |n|t|al

The steps of inicially tfeating the indiyidual
with at least one'anti—retroviral compound and of
immunizing the individual with an HIV immunogeanic
composition can take place simultaneously or
-sgquentially; in either order, and for any duration. For
example, anti-retroviral treatment can be initiated

several years, months or weeks priocr to the first

immunization. Alternatively, the first immunizaticon can
be initiated prior to anti-retroviral treatment. Booster
immunizations, if desired, can take place during initial

anti-ratroviral treatment, dﬁring a structured trzatment
interruption, or during subsequent anti-retrowviral '
treatment. The skilled person can determine an
appr0pr1a:e cemporal order and dura&ion for initial
treatment with an anti-retroviral compound-and for .

immunizing the individual.



KN

15

25

30

anti-retroviral treatnent, during a structured

treatnment interruption, or during subsequent
anti-retroviral treatnment. The skilled person can
determine an appropriate tenporal order and duration

for initial 30 treatnent wwth-an anti-retroviral

conpound and for inmunizing the individual. 7

Sui tabl e anghitgbrovifial - conpoundslandupreatiseahd
regimens for use in the nmethods of: th i nventjon are
tqﬁﬁﬁFT?%ﬁ aretapte %rrbﬂﬁcé”HF% VPFAFPCIPoRE FB%a | ow

| ewmed nansh t 9raet Rbaé nc kb Y &kéabmh@adoa&eﬁhee5ﬂtUMhiral

|l evel for an extended perjod. Particularl ét§blg ~
Jetisdueis2 %@Wr%%Vﬁ%n%nﬁréotHé%&tﬁﬁﬁtﬂéVe ab? gad at the
reduces ol aghR yh'alcboadat g=h-ess t hanabeut 25000suitable
copies/m, including | ess than about 2500 or_ 1000
OpiRRYTAS BUEhTRSLTERSsAFRaRIPSE, t586, 255020180 Br rgguCce
@%ﬁé s P5iofot@ the1=40 thest abheat AeoL %BL"QE%\@'

he sane anti-retroviral conpounds and regi mens
uiseel i dhing al e5s @Waﬁl%$@F§n%5@8nﬁ6uﬁ8§Oaﬁapi%ﬁ/ﬁ%nssuCh as

C@Jb%%@ﬁdvé@ r§§@0r§5w rabol %%dsboc%b'ifb%% Ypbo¥k to the
| eve or |lower levels, when anti-retroviral

thriezg pentea et rel BRdraved -after a treat ment

W thdrawal . Anti- retroviral conpounds and regi nens

for reducing HV viral [|oad, and for naintaining such
reduced vi rdhe| vam:fanti- rﬁéﬁpﬁdf@ﬂ sefepaPdgagss regimens

3 r l l coO a, X mens
;xgseg o Pﬁﬁ!ﬂ? gu%onsﬁrd BEE Bl kBewRaknaLhe @gs i

fl -retroviral corrpounds can act
anyld@@h@ﬁ@@nﬁ@h9¢5@®¥@cvsrﬁﬁelHE@ EepEilpatayeycyeve.

v%f$npgyn9§wégcig9§lsfO%h@é@%ﬂkghr%9@9999g§ E?@étmeﬁc

protease acfivity, reverse transcriptase
ani|m¢iwltxab©ﬁu@f©©rl@etrééﬁmﬁ@§ewa@hﬁVﬁW? -vi PREL-

retroviral compounds and regimens for reducing HIV wviral
load, and for maintaining such reduced viral lcad for a
period of several days, weeks, months or longer, are well

known in the art.

Contemplated anti-retroviral compounds can act
by any mechanism thaﬁ affects the HIV replicative cycle.
Such compounds include, for example, compounds that
inhibit protease activity, reverse transcriptase
activity, ribonucleotide reductase activity, wviral
adsorption, viral entry, virus-cell fusion, viral
assambly and disassembly, proviral DNA integratiom, viral

mRNA transcription, and othex processes, as well as

combinations of compounds with the same or different

mechanisms of action. Effective compounds and
combinations and trszatment parameters are well known in

the art and described, for example, in WO 00/45844 and in

De Clerg, Curr. Med. Chem. 8:1543-1572.(2001).
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25 adsorption, viral entry, virus-cell fusion, viral
assenbly and di sassenbly, proviral DNA integration,
viral nRi NA transcription, and other processes, as

weld--as conbi nati ons of conpounds with the same or

di fferent mechanisnms of actigon. Effective conpounds

and 30 conbinations and treatnent paraneters are well -
known in  ghe art. 5@ %:Q@é@&iabeﬂhlbptoﬁxaﬁnteuaénimpavir
00/ 45844 and in era, Curr

821543 16722001 - 8 SAEXEHBIAFy (pPEtEase |ﬁ‘ﬂ1db| tors

incl ude |@d| v yl fat gotGr i-xi vam§®¢s7§aqwémﬁynav11
??ﬁ%??%%%(r)ngwggp o#to&ageo , ritonavir g%@
r,

SO S78prc NeL | s vi ¢ riprracebe( (7Y, oAt T an
D 17 2, 1470
By 118390, EI- 29052, B:ONER. 450 ang1 IE-2147 o Quber

ease inhibitors 1nclude derivatives
ohh by gt oxy et iyl adindzrivpdroryephy hEAgoxysthylamnine,

r ox ur ea Q n e
C SV EHURSERT [ BTy S adTide® for Pesamalsine:

nucl eosi de anal ogs, such as AZT (zi dovudi ne 10

(Retrovir'? ;),% ddC. (23] ccl)xil%g 8L (YLl beSThclude, for

(1 ami vudi nB=V¢ERFvi T | odenosi ne)
Eshawudi ngutZeokt fle amchlotdser sgvch 3§ AZT (zidovudine

- di deoxynycl eo e an het @| 0Shde r@wensed; ‘
Fﬁﬁ§@¥%ﬁtg£ aﬁﬂ orsgc'sa'b 9%dgqla gfoﬁfw3 pRdLne

(Ebw@@ﬂm)F aaacav_ude(nragzmag) 4 (sfpoesvine (B5ric®)) .

Non- nucl eosi d verse transcri. Di t s,
ERNRPEEFT 7 Fnc?udg ﬁ§§)?ap|ne |ra%%ﬁéB%] delavﬁ?}dne

GReserisphar yevekaw ranzm{Ststdass) ,indid isegendnclude

gener ation NNRTI s ;such .as capr n i ne.
@é@lf@é(iél i ﬁSF”r@eoﬁE$ SHer SV ?(\r?esrda?@%g%n% R

ﬁ%%ugh@qgogu@@nw@waﬁsaktr&nhnnzﬂﬂasaﬂmdh4hw%PTﬁn@@UﬁES)
dr oxyur ea, guahazo di h dmoxy 1 rivatives,
casen cariaag e e T “??%% i

(Rescrlptor®) efavirenz (Sugtlva , and second-

generation NNRTIS such as capravirine and qulnoxallne

quinazolinone, PETT and emivrine analogs.

Exemplary ribonucleotide reductase inhibitors
include hydroxyurﬂa, guanazole, dlhydroxybenzoyl
derivatives, thlospmwcarbazone derivatives, AL1100T,

MdCDp, dFdCDP, Ccl-F-ara-A, DDC and A?BJU.

Viral adsor?tion inhibitors generally bind to
the viral envelope glycoprotein gpl20, and include, for

example, polysulfates, polysulfonates, polyoxometalates,

. . . - . lana
zintevir, negatively chargsd albumins and cosalane

analogs.-

HIV entry inhibi&ors generally act by blocking

the viral co-receptors CXCR4 or CCRS, and include, for

example, bicylams (AMD3100), polyphemusins (T22), TAXK-775

Cand MIP-ic LD78 (B-isoform.
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MICDP, dFdCDP, C -F-an-A, DDC and A723U. Vira
adsorption inhibitors generally bind to 120, and
include, for 25 the viral envel ope gl ycoprotein gp
exanpl e, pol ysul fates, polysulfonates,

pol yoxonet al ates, zintevir, gnegatively charged

al bum ns and cosal ane analogs. H 'V entry inhibitors
general |y~ @QEeQYaQéOEKhmgltaestBev&btabreoifaaepmars
CXCR4 or CCRS, and include, for exanple . bIC%T ®
{AMVBBI80)on paiy phefbefAs ET22FF4TRIET7R1ARd. REBEFEY 1 E -

LDI8: 3z1-50f or My 9ankiniegeaseaknbibittorsiabbest
proviral DNA integration and include, for exanple,

| AR177, Zintenviro, L-chicoric acid, and di keto acids

(L-731, 988%1fu¥'EQ%lCEhElBHSuQHLb@Hbetgéaegam@@abwﬁd to
bind to 5 the viral glycoprotein gp4 usi on

Ehhi bitetsgincbndereinogpétanpFesipentafasigers incluce,
cin be d (AVET-N 178
ané”%tﬁ@ﬁge DEQ%B% ﬁs%&b sdehivabisvesea 11281 DB-148)

ral “assenbly and di sassenbly
Rrhiilbht orss, |ﬁeEldéDPFéW8éxéﬁ§I§ IR@GF7 (DP-107) .
zinc.finger-targeted agents 10 such as
2, 21-di t hi obi sbenzam des (DI BAs), azacarbonam ne ( ADA)
and NCp7 p@ptadeaﬁsﬁebpesan@bﬂp@@ﬁ§§mbﬂdtlﬁﬁﬁ@&ﬁplﬁhe

transcripLl o ansaet I Yalon -RLOCeSY agents

Fﬁgﬂngg F8F eg%gthé,ﬁﬁﬁﬁorqu|ﬁo?%% &%% g

SUEBph@nyces phoduckbisbEnENRYEES t @ﬁ@éﬁé2|ﬁéa§ﬁ@b0ﬂamlne
r La iretroviral conpounds

?gggudéngyﬁgﬁg geg%nechéxm%?%es ‘inhibitors; antisense

of gonucleotides (e.g. GPI-2A; |SIS 13312, CGEM 132;

?gd o GEM 9201 BRE! €AY D N EHIeS: ONpEMTES)

transcription/transactivation process include, for

example, fluofoquinolone K-12, Streptomyces product

EM2487, temacrazine and CGP64222.

Other exemplary anti-retroviral compounds
include cytokine and chemokines inhibitors; antisense
bligonucleotides-(e.g. GPI—EA; I$18413312; GEM-132; and
GEM;92};-RNA;claaving DNA enzymes (DNAzymes) (e.g. DzV3-

Q) -

- !

ribozymes and decoy RNA.

The particular anti-retroviral compounds and

' combinations used can be determined by the clinician and

varied during the treatment protocol, as needed,

depending on the response of the individual and the
observed side effects. It will be appreciated tnaL if
new drugs are subsequently daveloped with 1mproved safety
or efficacy, or which are lass expensive, these can be

e
used during cycles of anti-retroviral therapy.
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20 9); ribozymes and decoy RNA. The particul ar
anti-retroviral conpounds and conbinations used can

be determ ned by the clinician and varied during the
treatnment protocol, as needed, depending on the
response of the individual and the 25 observed side
effects. It will be appreciated that if new drugs are
subsequentEy:ée&eh@pddswgbh|dﬂuamnm}ﬁﬁﬁmﬂqalaﬂ compounds

ef ficac or whi.ch e |l ess expenS|ve C .

%%%dwﬁéilﬁQOWQCkgstgF i~ P&t (6T rea ﬁi%g,é%k§rmlned

§$f§QE|¥§1QQ§@9 r@%nantEﬁke%b@ﬁﬂ&ﬂliﬁﬂnﬁﬂﬂﬁ&n&r&eglmep
known in the art, or can be readil det er m ned

‘byl%h@e§ﬁiﬂﬁlr edOpe FEGAP LThe Fartic ttE 17 edt ettty and

Efgéggmv1ﬂblBzd%ﬁ%n@oﬂﬁ%x@%aﬁﬁldeﬂhﬁ*&b*ﬁ#tﬁémlnl sered
toxicity ahd 5 bioactivity of the conpound on

chacapient| ynagieniveiened a9ver &5EET ot iyt the
aﬂﬁavgaﬂgﬁr and -heal;th,.of té%étdé“ﬂﬁ”&ﬂéﬂ1n&Whi&Eél and

i nmune status of the individual; and on the ablllty
ofi the BhdiLLEGUAE téecdmpliy WU tie CoWRyAeRtth the

égg} ALStrakion 6an r%ec iRy any reute, i at&,@té osu i he for

I cular conpound or conbi nation, with oral
al:im pistigtilen prabengd on warHsl et Hods oFth Hral

ga¥§ﬂgggﬁFggggw?ngérqggpted i ndi vidual is inmmunized

nogeni c 15 conposition. A suitable
H V |nnunogen|c conmposition induces an HV

anti gen- speg| f'h% 15 :]er%JﬂpecrhéQiﬂver{@f&Qns@ne HkM; -

ant i gen- speci hel per cel responses can be
éufdenedd mydltzheiuuaﬁdu@t ilomugflzed | whphoryt BLV immunogenic

roliferative re LPR); t:Q, {0r £54 E
c8ﬁ§ervé 'V an?gggﬁgﬂ'sggh as p24-§%%d/oroléﬁﬁkt%%%

mhdusésoa@,Eﬁﬁ'aHWvgﬂmnﬁRﬂCKQWﬂ|%@@y)Tr@%b@ﬁ§e§e s
desgribed | ihe, Bxaml ¢ and 4k PG, PUpl heabion 10
responses can be evidenced by the induction of a
lymphocyte prolifefative response (LPR) to one or more
conserved HIV antigens {(such as p24) and/or induction of
strong anti-HIV humoral (antibody) responses, as
described in the Example and in PCT publicaticn WO

00/67787. As shown in Table 1, inductiocn of.a LPR in

- response to immunization can be evidenced, for example,

by a p24- lymphocyte stimulation’index (LSI) following
immunization of several-folid higher than the pre-

immunization LST.

A suitabie Hiv immunogenic composition can also
induce HIV antigen-specific ?roduction of the $-
cbemokwnes MIP-1ct, MIP-1B and RANTES. Methods of
determining the induction of B- Chenoklne produccwon are

known in the art (ses, for exampla, PCT publication WO

0C/67737) .
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00/ 67787. As shown in Table 1, induction of.a LPR in

response to inmuni zation can be evi denced, for -

exanpl e, 25 by a p24 |ynphocyte stimulation index

(LSI') followi ng immunization of several-fold higher

than the pre- immunization LS. A suitable H'V

i munogeni ¢ conposition can also induce HV

anti gen- spémlﬁE&'pmmmmggam1QﬁCQ¢Ep$hﬁxbmh@ﬁhkuh@% an HIV

N%EHF% ucflo tl?g RQ'NEEﬁnéﬂ%%E%gd?#i%wgféegﬁ%okggin

GPEwanalaseéurt@mremamﬁw@ﬁsPGElpubhmmmﬂuxmuhﬂbory

. oo 677%7) 1_ A _HY %E%“Q%%%ﬂl e%?ﬁBS?H}'O”‘&{§iefolle

V- Frmu ogen, optlohally i ncludes  an adJuvan
Hpvlcmahby fldr.tethermn neloudes, amdomireostd lataryus) , or
3 A sui t.abl e HIVS nmuno e aqﬁﬂf % -
TRGrLR! Prog BP0 EEPH T O PR Hheraq el
ﬁ&&ﬁubtéskncdﬁbd,b@Ck%@ega@rQﬁﬂﬁﬂe args suBmi tooy, pi17 and

Sinbe EpssPogegeniza oty S < B8] L The pa geHoe

- ﬁ@ﬁﬁéﬁéhb&&@ep@lv%b,rdﬁrﬁltrhe_:{pﬁi]r aﬂSI’THEﬁ)rI-HI]’IE J_mmunogen can

gl ycaoprotein 4].)) The H V_inmunqggen can 10
BRnPRTSPEFEGT &ﬁ’y Y P S P HST 8% £%i% a l% HaFetele
AS a pietelin o as ah eRcediingy Uk B o andid nllecil®e: .

A contenplated H V i mmunogen suitable for use in the

nmet hods of the invention is a whole-killed H'V virus,

whi ch can hecb&k@&blame@evgnﬂ Ofmo®in enviel-0pe 1r use
protein gpl20. Viral killing can be performed hy

- #Bt hBEsTCRAGHF PF CRE drtSTrdudihg trat et it F Y

Petaspr opi hacken@cang/i-ok tgamaid ¥ adli ot idnte WGl es1ope
kKilled H'V contains the nore . enetlcalk%iconserved

PaPESINoEPLRE vi Mig3le kg1 ioW P e 5 TP e Ry gre thods

khduWse:igekhe art, including treatment with
beta-propiolactone and/or gamma irradiation. Whole-
killed HIV contains the more genetically conserved parts
of the virus (e.g. p24 and gp4l) in order to induce ceil—
mediated responses to a wide range of heterologous

viruses. Methods for preparing whole-killed HIV.

"particles‘are described, for example, in Richieri et al’,

Vaccine 16:119-129 (1998), and U.S. Patent Nos. 5,661,023

and 5,256,767.

An examplary whole-killed HIV immunogen is

‘derived from virus with a clade A envelo?e_and clade G

gag, more particularly the HZ321 HIV-1 isolate from an

individual infected in Zaires in 1976, which is described

in Choi et al., AIDS Res. Hum. Retrovirusgses 13:357-361
(1997) . :

Methods of removing the outer envelope proteins
of isolatad H|V particles are also known in the art. One

such method is repeated fresezing and thawing of the wvirus
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20 nedi ated responses to a w de range of heterol ogous
viruses. Methods for preparing whole-killed H V.
particles are described, for exanple, in Richieri et
al:, Vaccine 16:119-129 (1998), and U. S. Patent. Nos.
5,661,023 and 5,256, 767. 251An exenpl ary whol e-kill ed
H V i mmunogen is derived fromvirus with a 3 ade A

envebapenando@ ade :Gplgag,capme pards ai=ar |gadde H2321

H V-1 isol ate frgn_w an , i ndivi dual . nfected .i(%SeZai r%ti,n
F97bL 10Ai ER% §°BESEA BT I "OoiT B Al A DS Res VST
Bl 1 Rt r gy hsesndd i3h 36Ehaals (19940 adbidwitsaiofon, can
renmovi ng the outer envel ope proteins of isolated HYV
PAEPI BFeSTRIEYE s & YHHRMPY 17t KM AR such net hod

is repeated freezing and thawing of the virus 12 in
conjunction wth physical nethods that cause the

swel | i ng af8oEsRET &ctio st Blfe WVAECST t3TI/R. O her

PRYSLSahL 0k BQBtE%—Qﬂfé@i@%ir&chﬁﬁﬁ;ﬁ%@@idl@,, such
can also be enployed alone or in conbination. 5

- Arotiheerébptabie CHSV | Famugelr i € a8 ihiket i vt ed

253E§§§gtgﬁfSEBE@%@QI&EfJﬂeﬁﬁkF¥¥ﬂéﬂ”$¥vsﬂq5ar@§ble can
escribed in"U 'S Patent No. 6,328,976. An

ppadbnedied hpivet ase-defertd VBINATANH AR IFparditte

i ! Bav&,,0 r ‘ taltans 4, tifer, or
égﬁgggg g%%bé%%g%Eﬁb 3%%%U,g?ﬁgggﬁj%%he Pot protease,
Net, or Vpr. OQther suitable HV i munogens and their

use are known in the art and reviewed, for exanple,

in Peters,- Vaccine 20:688-705 (2002). Exenplary HV

i mmunogens CtarrlSuddritial s T deohbiquans envel Bpeir use are

REQLRT 0( £l YRXYATM e Plow Pl St AP LERSI LS (£ Bocers,
3718 am US 6. 1- 18MN) ; ,

Vaccine 20:688-705 {2002} . Exemplary HIV immunogens can
contain a recombinant envelope protein (e.g. VaxSyn™} or
envelope peptide (e.g. PCLUS 3-18MN and PCLUS 6.1-18MN) ;
one or more HIV-1 genes (e.g. gag, pol, env, nef)
incorporated into recombinant canarypox virus (e.g.
vCP1452, ALVACl1452, ALVAC-HIV, vCP205), vaccinia virus
(e.g. NYVAC), coxackie virus or vesicular stomatitis

Virus; of Tat protein or Tat rtoxoid.

DNA—based-HIV immunogens and their use are also
known in the art and reviewed, for example, in Peters,
Vaccine 20:688-705. (2002) . Such immunogens encods one or
sevaral HIngenes, and can opticnally -encode the entire
arv geﬁome. If the immunogen encodes an entire HIV
gencme, at least one gene will generally encede a
defective gene product to ensure that only non-infectious

particles are producsd.

The skilled perscn can determine the amount cf
immunogen to use. for a particular individual, based on

factors that include body WEight, the natures of the HIV
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one or nore H V-1 genes (e.g. gag, pol, any, nef)

i ncorporated into reconbi nant canarypox virus (e.g.
vCP1452, ALVAC1452, ALVAC-HV, vCP205),, vaccinia

virus 20 (e.g. NYVAC), coxackie virus or vesicular
stomatitis virus; or Tat prétein or Tat toxoid.

DNA- based HI V i mmunogens and their use are also known
inmthegant and rewi ewederfer aodamplkerai vwiPetées,
vageine, 20: 635: £05..(2002). Such Lamugagens engode one
of 25 5evera genes, and can optionally ‘encode the
enhinegser & gempreltlifort Hermmhanegencencodesigdlr entire
H.V. genone, at |least _one _gene wl| rall ncade a_ -
BOFLRET VR B SREQUCE Pe oReaT e ThaL ol y 0 1000 Hg o
nou- i pheedbyous spatt =6l e&starcenpebduced. 30 SThe pskiclfl edv

erson can determ.ne the unt of i nmunogen to e.
POPLACEoR | COFAPOTRd igUal ° B8sad ol 9 &¢t 68 that t© 59
pachederbodywabgkt,. the nature of the HV 13
I mmunogen, . and the presence and nature of other
conponents in the conposition. For exanple, an
| mrunogeni £n CRAPOS irkdu@bedriulcated sfiefca siarglidciude the
adm ni stration can contain %@%ﬁ&gn abo lto 100glug
SRTSRRRA | FAEHBGENETS 0ch e aER “ABddY 2 F60560 F g
ehrHLY, Lapunggeraliinel udicRgiabaulyh toelQ@rddsi®ion can
about 10 to 50 jig of H V. imunogen. An H.V
ﬁﬁﬁﬁh%@eﬁ?%t%éﬁp6§iF@éﬁ”@&ﬁ'Tn@Pugngﬁén“iﬁﬁuﬁo@&HStance
fRt Ayl afedni Raa=phYSi Glrogigaibyeateeptail-e 10 buffer,
such as saline. Optionally, the conposition can
PORERRFLIEORRALH SRTEHICGFant. PRYSAG-GVaT s tqmune
substance: o Wahehagwhen iadded tecapikARURRGENGAdeRbosure -
nonsge0|f|cally enhances or potentiates an immune
FeshBRsBlXBUERe adent ViR tohEFedPieRt oSt GF6APLe:

EXPOSNL fzter emulsions, water-in oil emulsions, alum
{aluminum salts), liposomes and microparticles, such as
polysytrene, starch, polyphosphazeng and
polylactide/polygl?cosides. Adjuvaﬂts can alsco include, .
foriexample,,squalene mixtures (SAF-I), muramyl peptide,
saponin derivatives, mycdbacterium cell wall

preparations, monophosphoryl lipid A, mycolic acid

derivatives, nonionic block copclymer surfactants, Quil

‘A, cholera toxin B subunit, polyphosphazene and

derivatives, oligolysiné, lipopeptides and

immunostimulating complexses (ISCOMs}, and the like.

Suitable adjuvants for administration to humans and other

mammals are well known in the art and are raviewed, for

example, by Warren and Chedid, CRC Critical Reviews in

ITmmounclogyv 8:83 (1988) .

An exemplary HIV immuncgenic compesition for
use in the methods of the inventicn is REMUNE™, which is
a combination of whole-killed HIV virus devoid of ocuter

envelope protein gpl20 and Incomplete Freund's Adjuvant
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15 to the m xture. Adjuvants can include, for exanple,
oi |l -in-water enulsions, water-in oil enulsions, alum

(alum numsalts) , |liposones and microparticles, such
as polysytrene, starch, polyphosphazene and

pol yl acti de/ pol ygl ycosi des. Adjuvants can al so

i nclude, 20 for exanple, squal ene m xtures (SAF-1) ,

UP&QWVI %@Ptfgg'et§ﬁﬁgﬂln§Q€£h§aéEV§$,,”MCOb@Em&EiUHmmune
wal preparatlons nDnophosphoryI

- 1r@bni ohii ¢ °BI GER é&ﬁ%ﬁ@ner
tants,  Quil; b t)
slactanie, JQul| oA el oh gra.boxin Bisuyni

phosphazéne’ an erivati ves, ollgonS|ne
thpofiepthdesrandt BARUNE : Lokl draunol

I SC - like. Suitable adjuvants for
édﬁ%ﬁ?@%?a??gHbFZ'hunans and other mammals are well
known in the art and are reviewed, for exanple, by

Warren and Ch ggRgogkhtlcggm eV @S, i 130 Further

InnunoloavA§ exenplary H 'V I mmunogeni c
eenpasht bna b@rmomselmmunbeumgpﬁgagryfmq&gqqﬁﬁﬁnqqﬂ*

RENMUI I -
%ﬁgmgp;uggae$8%gco o% £&eC g hﬂ@gggn of- dy“géédﬁlé edrn

out er 35 envelope proteln gp120
@Bﬂpb@@@ﬂ@hEEE EbauadnsaAdpwmanpsL4mwyauwm4g#équﬂe or

I Le t
gé%gf gﬁuﬁ? Eggrnga _1f1a§§%ug€& (?g 6%'Vq%%hsuman
ﬁhc@é@tl&ac@Eq&eh@eléhﬂt490©tggﬁﬁ atCH@ﬁdﬁbGﬁEhart et
_ 28-% 2000, he
%ﬁm?F@VFﬁﬁﬁa §8ﬁ'gog&ﬁpogr%Pgn gaﬁaFérthéf%ﬂgonta%%;t

QRAUAE FBEQCHIBUAGS i Makaizdr whrnl ecllies sttvated augnent

the effects of the i nogen. For
EORPGSPELTR Pah e o AT T NG A GLey SoqaeTees

QkelekSSivAR,! $51 x@mle eiin &0 pillecu el draithg a

98/55495, and their uses in HIV immunogenic compasitions

are described in PCT publication WO 00/67787.

An ISS can contain, for example, at least one
sequence consisting of §'-Cytosine, Guanine, Pyrimidine,

Pyrimidine-3', such as the hexameric motlf 5'-Purine,

Purine, Cytosine, Guanine, Pyrimidine,_Pyr;midlne—B',

such as the motif S!-GACGTT-3' (SEQ ID NO:1). An ISS can
alsc contain, for example, either the cctameric motif 5'-
Purine, Purine, Cytosine, Guanine, Pyrimidine,
Pyrimidine, Cytosine, Cytosine-3' or S'-Purine, Purine,
Cytosine, Guanine, Pyrimidine, Pyrimidine, Cytoéine,
Guanine-3', such as the sequencs 5‘—AACGTTCGw3'V{SEQ D
NO:2).. Exemplary ISS sequenées that enhance HIV-specific
Thl cytokine (IFN-y) and humoral responses (IgG2
anéibodiﬂs), and also enhance both non-specific and HIV-
SDECl*lC 3 -chemokine producclon, include the

olwgonucTeotlde sequences - 5' TCCTTCALCTTCCTuPCGTT 3" (SEQ
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nucl eoti de sequence that contains at |east one

unmet hyl ated CpG notif that is capable of enhancing

the inmune response in a manmal when administered in
conbination with an antigen. |nmunostinul atory

sequences 15 are described, f@r exanple, in PCT

publ ication WO 98/55495, an& their uses in HYV
mogw &  CQRRESIi-ONS &R ¢9Se bed SfE(fqu NO:4); and
publication WO 00/67787_ An |ISS can cont a| for
éXaﬁﬁC@CCngGﬂé"ﬁtccﬂ’ﬁéfC%e@den@%dl%l“@ﬁﬂgf ofs described
S Qoglne; cuaningo Ry igm dine, 20 Pyrim dine-3,

such "as“the hexameric notif 5 -Purine, Purine,

Cytosi ne, Guani ne, Pyrimdine, Pyrimdine- 3 such

as. the motLf, §-GAOGTT. {SEQURY

al so contaln fDor exanpl'e, eoct merlc rmtlf
81 -1g|amu|cﬁ1epcl2dﬂ ne, naytosing] d@rammely F?ym]mm e 125

rlam |ne,I tosSDrgael (g/t OSI ne- 3 ot 5' - Pur |e[1pe e cither
TS Byt 88 &R “Guanine,” Pyrim o r|'5§r| i i he.
@ijOSJILnRNA GQuani Ne&s3'carsucittasirt e Sequ emm.tral or

S I
PRAE Qs EFVSSieio & A= oy Lo M (PN V] B C e
Iilim&cagiesr esmodaéac(altgﬁ?hss&mm h@ﬂut&@ am@nd Rﬁ@b.lde, for
enhan bot

ARtk REoqUEr o Torrife T Dot ¢Oh T de
&eddE!i@aﬁl_?aiérGgg.%gﬁﬁl;g@%mbﬁf (gﬁEﬁE fli-adidns of
gﬁ& Sslgaﬂfc@?@@%éﬁ@é@f‘*rfe% CHSEGT ﬁ%@% 0%%Sohat“

@e&c@l bedn um&@ﬁ;mbln@amdﬂ@lﬂﬁﬂ@@&kaxﬂrbd SS@an
nt.hetic onucl t| de

r exa S ol
REAP AP y 2B BAPTG G dorik ol e
@ﬂ@%pﬁ&dléétarvﬁﬁmamgdmumhxmhlmmdﬁddﬁﬂs dH%AKHsf@#hnce of
I SS can cont ith nat ur al difi .
61 B56108 O Pl gr® dandt O SfucTEB e Lo
Various modificaticns and linkages are described, for

example, in PCT publication WO 98/55495.

The amount of ISS to use in an immunogenic
composition can be determined by the skilled person.
Generally, the amount of a nucleic acid molecule
containing an ISS included in an immunogenic composition
will be from about 0.1 npg/ml to zbout I mg/ml, such as
from about 1 pg/ml to about 500 upg/wml, including about 5
ng/ml, 25 ug/ml, 50 ug/ml, 100 pg/ml or about 250 ug/ml.

The skilled person understands that other
immunostimulatory components can optionally be iﬁcluded_
in an HIV immunogenic compeosition, or optionally -
administered togsther with administration of an HIV
immunbgenic composition. such componants are known in
the art and include, for example, cytokinés, such as IL~-
12, IL-2 and GM-CSF, and heat shock protéins, such as

HSP70.
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| i nkages. Modifications known in the art, include, for

10 exanple, nodifications of the 31CH or 5' OH group,
nodi fi cati ons of the nucl eotide base, nodifications of
t-he>gugar conponent, and nodifications of the

phosphate group. An unnatural. nucleotide Iinkage can

be, for exanple, a phosphorothioate |inkage in place

of a 15 phosphodi ester .l i_nkage, j i ng - -
resi st ancedf h‘élﬁﬁﬁleitge%cfg %AI g(i:]luel gc{o hucil{egtgee hod
degragdat beni1y Viae i adminmdidfdreal itons candidienkagebemget EIV
described, for exanple, in .PCT UMid¥¥£ﬁgbu or
OBRBEAGE 1 The B Ent *oF S SS t o Us € 5 a1 nmunogeni ¢
20,GOAPOsitON £88 besgehier nined dyi tikeaskiddedoe

person. Cenerally, the amount of a nucleic acid. ins a
ABREBUFESTeBNERI ARG AR ASS | SRIRRFE i antt rmTrogeni-c

Go mﬁ?%&i—@ﬁclé\ﬂ b hmbe dg=omabou 0. agljivdec aboud 1

ngy , such as fromabout 1 g/m_ to about 500 Pg/n1,
kRekbdinghaboaens226 g/l os e Bo REYFhittC 100
Em%ﬁﬂk ohL Qﬂguérgé@dﬂﬂ'HEjuﬁEEt§kEMMﬂh$EﬁSOﬂ single

under stands t hat ot her immunostinul atory conponents .
canuopoional F9UBe SEAAUHERS | FPHP IS PG HunogRnP s FYPe ©F

.&gwmhg =nOf QP4 qnaldy, admnisatesedt ogetheslw th
a

m nistration of an HV 30 innunoqg&{p coqﬁosition.
Sachicomrponentslai€ ATSWRIH = (BIRP Gt And TP age!

far_exanple, ; et QkisNes,1 Sushh@sot ladfhdratt - 2 and skilled
é%%&gFgggﬁdwﬁggtgsﬁo?%zprote|ns,,suéﬁggs HSP70. VY V. .
PelBonockl) deéBerma liendiviRRTORTY Bt - B EAE=AVent i on

el h%%itgéﬁl %Et L0n@ il¥s (PEsA05E N Gh@LSeLA N0 8BmPBERE ions
different AV i mmunogeni ¢ conpositions, either
Somubsaneoushy Sresddirent i BEF5Od For exanpl e, an

i ndi vi dual can be ‘

The duration of the first treatment withdrawal
can be determined based on the period of time during
which viral load is maintained at an acceptably low
level. Alternatively, the duration of the first

kreatment withdrawal can be a predetermined period. The

‘withdrawal period will generally be at‘least 1 week, such

as at least about 2, 4, 6, or-8 weeks, and can be about

10, 12, 16, 20, 30, 40 weeks or longer. " As shown inrthe
Exaﬁple, aﬁ exemplary anti-retroviral treatment
withdrawal period is 8 weeks. In patients with higher
levels of CD4 T lvmphocytes, such as CD4 counts of at
1east about 200 cells/mm® or at least about 300 cells/mm’,
1t is anticipéted that the duration of trsatwment
wirhdrawal can be extended for long perilods, or

indefinitely, while maintaining suitably low viral lcad.

Low viral load is correlatsd with the
effectivenass of CD8 stimulation during treatment 7
withdrawal. (D8 stimulation can be determined by methods

known in the art. Exemplary methods include dirsct
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5 adm ni stered an i nmunogeni ¢ conposition that
contains a viral particle and a first adjuvant, and

i mmunogen anot her that contains a nucleic acid or
peptidic inmmunogen and a-second adjuvant. Likew se, a
single inmunogenic conposition can contain nore than
one type of 10 HIV i nmunogen, such as any conblnatlon

a.viral partrc cle V
e R R
Ime s@ebhédc aemam1mzwﬂmbﬂ£ﬂmnrwhzmhap@r©@wraleeed with

' nbj f
BEP B 618 Far D 175 net tF Gt HontS mil ot Thee 7 -

durati on of the flrst treat ment w t hdrawal = can be

det erm ned based h eriod of. ti

viral | 0adore o St Sl Shr o | Sk A A neea
Nokebeatrevellyt,latm dii{t&li Ofnﬁffl thfaacilmas:t ﬁébc&ﬁle@icﬂrem a

w t hdrawal can be ern1 erlqg )
WEEREF SREH e .ﬁa’ é?%? Hee e]a%Y =y eerlrich

Sieh - réﬁl@bﬂﬁ%ﬁ“‘ﬁﬁ&ﬂﬁeﬁh #As ﬁéwﬂﬁtthE@Kﬁanamﬁ can
be about 10, 12, 1%€-%§H330 40 weeks or onger %f§
SRERATERSENEY Bisnpi el L it dxeriitar Yo dnt 71 Vot oRT Tt LY be
teat eRL 123 owid kar agﬂ_a:_law Iadarh sfoeeks, cdm @@;1@@1@1

wi th higher levels of qfhocytes such as
SHGhHt §Soﬂr§ete|re§é‘tafat?6%ﬂw—zo”d? CH G PSR W%aa%tabout

:q@@uboaogogegéyﬁnﬂ, it -is anticipated that the

duration of treatnment withdrawal can be extended for

I ong periods, or 30 indefinitely, while maintaining
suitably | ewodal dioaeh, dawirabr | asd$uent treatment
correlated. with the effectlveness of CD8 stinulation
#dEDAg MR aPRERCI S THU Rt T P8 S TtiliaEd oiPans erter

det epp;aed by TetRods; 35 K&mwufamawep@ﬂ@d Exenpl gy

nmet hodsS i nclude direct 17

contemplataed that the invention method may be effective
in allowing second or subsequent treatment withdrawal
periods to be extended for longer periods of time, and
perhaps indefinitely, while maintaining viral load at an

acceptably low level.

. The invention method is preferably practicad
with at 1eaét-2~cyclES'of treatment withdrawal,  although
in some individuals additional benefits in controlling
viral load can be observed with 3, 4, 5 or more cycles.
In view of the advantages in lowering treatment cost and
toxicity by withdrawal from anti-retroviral treatment, it
is beneficial to practice the invention with the minimal
number of cycles neaded to maintain viral load at an
acceptably low level without continued anti—fatroviral
treatment. However, there is ﬁe contemplated upper limit
for the number of treatment and withdrawal cycles that

can be used to treat an individual.



cytolytic assays, as well as ELISA and ELI SPOT assays
for CD8-specific !'FN-y production, which is
correlated with CDB eytolytic activity (see, for

-~ exanpl-e, WO 00/67787). Generally, anti-retroviral drug
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treatnent need 5 not be reinigiated until viral |oad
has rebounded to a predetermned |evel. The -

predet er m ned Jeyel,-atoWhlich @nficFetd@uid ahethods used
treatnment is reinitiated can be determ ned by the

ski khed apér,semchh@s Wi iiugenerdl 35 her e GioEl 43 ¥ af v dEpent
of. greater t H00,.£opi £ P &S
&%Egﬁgt LTI 3%8332%%, qgl Ly fgﬂrﬁifn&gﬂﬁf@' 3

I~ than 000 or greater than about

| 3002080 capiesiages Sedtnd e thipke , flauretRcoice of the

subsequent treatjrent. w thdra i canh be of
SEETddPat i“ﬁf,%oghor"flerravm olrodéf%\rq%%? pl%]an&tﬁﬁ’e&?i chtg 1608
Wiet/edr awalchperd desd tthan 115 ool enqab st ebnl hateshethan 7500
i nvention net hod .may. be effectjve .in allown on

6 SO e e Pt - Ui AT e oD 1o B s
exended f arod ergeyo pespiods/wk, tdweinand pperddpst

indefinitely, while maintaining viral load at an
éi’&&g‘ﬁirfélﬁﬁi AT RO ST 2“?_%%‘“?? on method is
preferably practiced wth at |east 2 cycles of

treatnment wthdrawal, although., in some individu ;
addi ti onal PenefTe2 5P Mt T61Ti hy & 'Oa?gf%%%g%%lﬁg%e”n
eRserMed W 2bAind 0F aneneyctpsably nhiklew ofat heoad,

B35 ERIEaEHE T LT 1ok OV al 17 et hent 20 11081 o

- henefdow al.190 qumaetd cerdde d nvensien/mi t hdthengi theal

mber of. cycl ded to maintain.viral | t_an,
Aecpedblsp A 1t R THA O | AT antd EDGEF BT o™

t8aldBita1 Howemedent hereshsun® contenphatespuppey high
limt 30 for the nunber oqtl t{eat nment fnd wi_t hdr
0

| .
Sicids Tamt CRPDETSEETo 17 6T 2HP LA 57 dial oost about

2 weeks, at least about 4, &, 8, or more weeks, including
several months, years or indefinitely, by practice of the

invention method.

vet another contemplated advantage of the
invention method is a more rapid or more sustained
increase in HIV-specific CD4 T cell counts, as compared
to methods that involwve withdrawal from anti-retroviral

treatment alone.

2 further contemplated advantage of the
invention method is a reduction or delay in the

development of one or more symptoms of acute HIV

infection. The symptoms of acute HIV infection are well

known in the art and include, for example, fever,
neadaches, sore throat, pharyngitis, generalized

-lymphadenopathy and rashes.
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18 In conparison with HV treatnent nethods used in
the art, such as structured anti-retroviral treatnent
wi t hout i mruni zation, the invention nmethod provides

-~ sever-al advant ages. For exanple, by practice of the 5

i nvention nethod, viral | oad %an be reduced to a | ower
| evel , such as |ess than 10,6 O copies/m, |ess than

7500 or 5 .copi.e , el udi l.e 0 e
1000, 750, gggbﬁ%gﬁgé,ﬁgdiogogl% l%%&%%?‘#?@% k ?ng’fa ne
parkadief mwathbdr analluficom netdueviical otr daflmentin the

he inventjon_nethad_is also advant us —ka _ lLayi:ng
CRE=(EBBERH P5 B nacobotany High or CarPoad T60s
asparv¥uhaktheadngbcei®R00,am 5008t e2200000L patient
>50, 000, >75,000 or >100, 000 copies/m, during the
?HFFPEFlperiod or subsequent periods of w thdrawal
from15 retroviral treatnent. Rebound to an .
unacceptably high viral load can be delayed, for. .
exanpl e, bYL&FFEaSCTAFIR A §UEE%Pedst dbodtT "
BecBec0h MBEE i WBeK S omigIClaidiangri e vealt et hs, years cost
or “indefinitely, by practice of the ig¥%%%Lontpethod.
26 YerazAsther 2B6nEe N Eted HREHE e g onts

id%‘(z%'itoip‘iﬁg”ét:h%d rb& i@ dEHEe d@BpichoObmereusust ai ned
increase in H V-specific CD4 T cell counts, as .
conpared to nmethods that involve wthdrawal from

anti -retroxikpak i ohkaatment: alonapah oM ftiisttherreatment by
contenpl at ed advantage of the invention nethod is

E&GucHiveR L éPTdBEEPCPN Wihet et opie it 6T SireS ot
SR QB ok acyted BN indeetd om =Hhe sywmtcens0f drug

acute H V infection are well known in the art and
itaslager o, of. neRaRpINg, F SVRHUCT B hdadEctEs - Sore -7 -
0108t ; ARALY AT bi$e BENREShI 8L ipodystrophy, insulin

resistance, and cother adverse effects described in the

art.

The following examples are intended to

illustrate but not limit the present invention.
-EXAMPLE I

This example shows that therapeutic
immunization with an HIV immunogen provides for an
unexpectedly large decrease in viral load during a second

pericd of anti-retroviral treatment withdrawal.

Zight chronically infected patients who were
virologically suppressed on HAART -(highly active anti-
retroviral therapy) regimené, who previcusly had receivad
REMUNE™ therapeutic immunizations were enrolled in an
 open label prosecﬁive study of structured treatment

interruption (STI) of HAART.



| ynphadenopat hy and rashes. 19 Additionally,
contenpl at ed advant ages of the invention nethod
include a reduction or delay in the devel opnent of

"~ AFPS synpt ons, including AIDS-related opportunistic

10

i5

25

30

i nfections, and an extension,of patient 5 survival.
Further contenpl ated advantages are a higher degree °

of patient copbignce juidih ddealipt-c A d MR Gast) & m1v
t reat nent, Fowef percentage of patients
@e%ebapﬁggndrwglcésu§tanﬁnaﬂﬁwﬁamﬁnﬁ of i+ 10 helper cell
Addi.t i.onal | ect t hat t t by he
|aﬁ\?€r{t‘% W%tfﬁoa‘ssa]ﬁ)éf&gnu% i ég}%%ec%}c JsJLlO d

efchect:s lassockated wemhxnangmhawbaﬁuhlnaﬂannmfﬁﬂédrug

re i_ncl ud a red ct| n car DXI It :
é’%f]cé“ﬁeﬁltému gP&i VEEm &Trbfp)ddysnt F IphYy, ]T&Enes%l oy
l&dﬁe&t%ﬁaﬂambean6ﬁoﬁmmﬂnadwammmnﬁﬁaﬂﬁdngkﬁxrakﬁhbwm in
tg% art. The follow ng exanples are intended to
dStrtate but not limt the present invention-
EXAVBLE | 20 This exanple shows that therapeutic

maunization with an H \. i1 Hnogen—pro ovi-des for—an

upexpestedIytuangedecr ease| pAeviral | oad dyredigea
second period of anti-retrpviral  treatnent

hi t hdr aval! RESBH chr oni cal | Y™FRE&EERBHEOPat | gt bz ation
pere 25 viy ol ogi.caldy, supprgssedgen "L°ART§iH§H%f

active antii- retroviral thera regimens—vA

v ||u

PY) ‘
evilously had rec§| ved EEM.I 915"9 éherapettz ~- 31. 48

murdl zatilons wereenrolled in an?-afen | ahdl 26.6

brosect i vd study of structured treatfent irterrLﬁﬁiQ%

STl )4 of HAlaRT. & 0.450 43.
5 5 2.58 22 .46
5 1C 1.55 59.67
7 10 6.47 . 44,78
8 9 1.09 12.61

The immunized patients were placed on a
protocol in which HAART wés withdrawn for a maximum of 8
weeké, after which patients were placed back on HAART for
another 8 weeks. If patients during the first or second
treatment interruption had viral loads >20,000 for three
consecutive time points, patients were required to be

placed back on HAART.

During the first STI, 3/8 REMUNE™ treated
patients displayed viral load (VL) peaks of <10,000
copies/ml. Of note, 5/8 patients decreased their viral
load from the peak viral load during the first STI. This
median post peak low is consistent with immune control
being initiated during the first STI.--The patients were

then placed back on HAART.
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“nmononucl ear cells (P3MCs).

20 Lynphocyte proliferative responses (LPR) to HV
p24 antigen, which is a neasurenent of CD4+. T hel per
cell activity, were assayed on fresh peripheral bl ood
The baseline anti-p24 5
| ynphocyte stinulation index o(;LSI), and LSI after the
i ndi cat ed nunber of REMJUDTE m i nmuni zati ons, are shown
in Tabl e %:chabkguwhPaldentaNunbess QfDanceallF’@Sé
REMUNETM i nmuni zati on i nmuni zation | muni zati ons p24
gm0 2196 @ % LB Py B B ¢7131% 4163
WS rnfh 18,0450, 4D3%e £ 5 258,22 Abulpd Gl L 5%
59.67 7 10 6.47 44.78 91,09 12.61 The i nmuni zed
pétaﬂeme@twneél placed dMa ZO°rdtBEDl Wi-fni chPraRT=ak
w thdrawn, imym (of. . 8 : t
\rﬁtﬁﬂaentﬂsagwere EQ%C% back onlolI}(AAl'-\giTL\Llfﬁ'El(éAf%S takﬁ%tsﬁ%crm %I'
weeks .2 Irrfeaplarloérltosv dur iafg T He fégist @ff éeﬂgkﬁm 5/8 of the

tQh ﬁltgterruglt%qnheacg xyw'zfo odads 220, 000-far, 4
{ed -~ ¢ Ve i patients Wet e T equi r ed

tc@gb.&asZ/'izlpl aeed l@aﬂ:ldantsl—m&?:Tre&Erd I’tgléflhﬁ st ]S‘Jald from

%(17% REMUNETM tat?géi]_pat :Oqe tr]‘smdl spl aé/e%fll ral - | Qad
es

Cskid "of 1< 5/ 8
patients decreased the| r viral load fromthe peak
vi ral I oadTglurl %h irst STI. This

post-peadk viral loads during ths
first and second anti-retroviral treatment withdrawal

paeriods (8TIs) for the 8 patients are shown in Table 2.
Table 2
Peak VL Post~FPeak Peak VL Post Peak
Patient (copies/ml) | Low VL (copies/ml) | Low VL
{(copies/ml) {copies/ml)
13 57T 1% 871 284 gTI 234 gTI
1 50 50 67 67
2 7205 2204 1882 681
3 165580 25177 10872 7272 .
4 180606 5913 9138 138
g 13750 2534 6546 228
6 7699 2104 5267 1100
7 62659 62659 16044 2856
8. 87233 - =>75000 »>75000 =75000
Mean 65600 22080 14960 12060
Ch4a helper p24 LPR responses induced by

immunization wers obksarved to be stable during the study,

with little variation in mean LST observed during the

first 8TI, seccnd STI, and intervening treatment psriocd.

In order to determine whether immunization was
involved in the lower peak viral load setpoint during the

a least squares regression modsal

second STI, was used to

examine the rslationship between the post immunization




30 nedi an post peak lowis consistent with i mune
control being initiated during the first STI. The
patients were then placed back on NAART. 21 Wth

wujvamsne activation of CD4 cells by inmunization; ~and ~ "~
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CD8 cells by autologous virus,in conbination with CD4
hel p, further imune control was then realized during

t h d, ST| -
R TR R s

kaboman@ aécan@ weeks OPRJIARARFRS.5/ 8 bfepHewaRENORETNEC

atients_obt d_v gi.cal of < Q
YPFREF Y 5 e% |en?égdggggaggghﬁﬁe%Flé?rg? | Gad
hreaictbe pﬁ@kdacrahséoad @uwmﬂglbhé seeadbSTveeh( the

The peak and post |raI oads dur t he LI st
ghﬁsgeﬁﬁﬁdbﬁﬁ$?3r5$EEV| Ao SHRERE it %8ram&ﬁg =

gBDL@d$.(56£Sﬁo£@r the &amaLmﬁnmacarEHehéwwasm Tabkdpex

Table 2 Peak VL Post-Pe ak VL . Pgs the%k
Pasrbhes(ESRi ESPRPTSEoRPVE (o bR asF I J LRGE L Y
iﬁ@ﬁh@%é@hbn(ﬁ@@le&éﬁuhah$tcSEkxtSto$Tb12ad S$Ebl12meition
STI 15 1 50 50 67 67 2 7205 2204 1882 681 3 165580
28377280692 7272. 4 180606 6913 9138 9138 5 13750
2534 646 228 20 6 7699 2104 6267 1100 7 62659 62659
16044 2956 8 87233 >75000 >75000_ >75000 Mea

22080 14966ﬂ¥§ﬁsoﬂa%iﬁt%eFB%ﬁEBE4LE%%a+%@%%%g%%lca

Lnduesd bB¥sulting from HIV therapeutic immunization is
involved in the decreased viral load peak observed after
the second 8TI in HIV-infected patients. More
specifically, these results suggest that an immunization
protocol that enhances HIV specific T helper cell |
activity (LPR) provides support for CD8 T killer cells,
which are activated by autoclogous Virus during the first
STI. BY combining therapeutic vaccination which
stimulates Cbé T hélper activity with an initial anti—.
retroviral treatment interruption period to activate CD8
T cells, viral replication can be maintained below the
level that causes clinical disease during subsequent
interruption perieds. Therefore, such a method is
sexpected to be beneficial ip limiting the toxicities,
costs, compliance problems and development of dxrug

resistance associated with chronic antiviral drug

therapy.

211 jourmnal article, rsference and patent
citations pfovided above, in parentheses or otherwiss,

whether pravibusly stated or not, are incorporatad hersin

by reference in thelr entirety.



25 i muni zati on were observed to be stable during the

study, wth little variation in nean LSl observed

during the first STI, second STT_, and intervening
““treatnent period. In order to determ ne whether

i mmuni zation was 30 involveg in the | ower peak vira

| oad setpoint during the second STlI, a | east squares

regreSSIOnAﬁQ@%hgﬂﬁsﬂﬂﬁeﬁrﬁéhuﬁﬁﬁﬂﬁdﬁEHé%%Idﬁﬁﬂdiﬁ&ﬂﬂﬂluh

between the post inmunjzation wg(%VIIJJ U 22 bas Ilne

TR Ao HED O F { BF SR e Bt ol the SAPRLE ©

Ak -second Midalvd pad: peaksi £ Acht engs Wesn obsetv@d without
suggesting that baseline post-imunizatjon p24 LP

dareditched TrRn deeg 3R Fh 9F r Bt bRt pesRe- be%ﬁ%%Ra%ﬂ%‘V'
5 t5nefo J’lr%;emdoﬁel@nﬁlrﬂtéd(éﬁ@ﬁt pPOtaE es1 sl epe= - 1753. 6

p=0. O note, the patient with the | owest T hel per
baseline LPR response to p24 antigen induced by - :

i mmuni zation had the | east control of vira

replication (Patient 8). 10 These results suggest
that i nmmunol ogical control resulting fromH V

t herapeutic i mmuni zation is involved in the decreased
viral |oad peak observed after the second STI in

- H V-infected patients. Mire specifically, these
results suggest that an inmuni zation 15 protocol that
enhances H V specific T helper cell activity (LPR)
provi des support for COS T killer cells, which are

~activated by autol ogous virus during the first STI

By conbi ni ng therapeutic vaccination which stinul ates
CD4 T helper activity with an initial anti- 20
retroviral treatnent interruption period to activate
CD8 T cells, viral replication can be nmaintai ned
bel ow the level that causes clinical disease during
subsequent



i nterruption periods. Therefore, such a nethod is
expected to be beneficial inlimting the toxicities,
25 costs, conpliance problens and devel opnent of drug
resi stance associ ated wth ronic antiviral drug
therapy. Al journal articlé,” reference and patent
citations provided above, in, parentheses or
QMQ§EMi§ecL%ﬂHM@e£Q?r previously stated or not, are.

i ncor porate erein by reference in their entirety.
........... 23 Al though the invention has been
descri bed with Usefelf entellv irrecexeenpl @scepnpws decbn for
above under st ood. t hat va

. it-sh db i )
trparal i BRoSk o B HANECS! Poan: CoteiEr RS Frpnnenein

sprehting hReninventéePed ACKOLdiaghy, bH:the invention
is limted only by the clains. 24 Wat is clained is:

1. Use of amH Wreaiimbdgeni I\ Cobpbettedniidividual with at

' Ny ppggppg t] osition for use in
Ffregée)\% ﬁ%ﬁgnnaﬁjvgfn ect ef#nﬁ%ﬁwby: (a) treating
an H V-i nf ettedimmei vz dhualsadd hiadiv]dast woheh an HIV
anti-retroviral conpound; (b) inmunizing said
i TRT A wi AR HEAPT 4 nmunogeni ¢ conposi tion; (c)
wi t hdraw ng ¢y eaf tmtaMdd SAd et il royidal
conpound; (d) reinitiating treatment with at |east one
amilreatoviredl compowntl; (e) repeating step (c) at
| east once; | and. (1); Optianald Yo LEREA 1009 8P {Htone
anti-retroviral compound;

(e} repeating step (c) at least cnce; and

(f) optionally repeating step (d) at least once.

2. Use of a an HIV immunogenic composition for
preparation of a pharmaceutical ccmposition for use in

treating an HIV-infected individual by:

(a) immunizing an HIV-infected individual with an

HIV immunogenic composition;

(a) treating said individual with at least one
anti«retroviral compound;

(c) withdrawing treatment with said
anti-retroviral compound;

(d) reinitiating treatment with at least one
anti-retroviral compound;

{e) repeating step (c} at least once; and

(f) optionally repeating step (d) at least once.

3. The use of claims 1 or 2, wherein said
immunization induces an anti-HIV CD4+ T helper cell

response.



2. Use of a an HV i munogeni c conposition for
preparation of a pharnmaceutical conposition for use in
treating an H V-infected individual by: (a) immunizing
an H V-infected individual with an H V i mmunogenic
conposition; (a) treating s4Pd individual with at

| east one anti-retroviral conpound; (c) w thdraw ng
treatnment with ' j - I OVi MAUN: ; -
reinitiati \rq\ﬁg' t rﬁfg% ﬂJeSnetarHvé t%ﬂajtng)%/eggéto gsffe i Baia
aivimun £t & OVon atompnpoen dadren 1 s epeatd nge 54 eI c) at

| east once; and (f), optionally repeating step (d) at

| EESHORCR %C.’méﬁﬁ%lﬁg%no‘fw%?ﬁ%glo%?%, wherein said

i mmuni zation i nduces an anti-H YV CD4+ T hel per cell

response. 25 4rhdhesdiser 1 £did M6 to to, Jnaheneideid HIV
sai d i muni zation conprises admnistering said HV

i FWRBQERR &< cOPPPes t | oA ndeeP t hads oacehobe-hel¢d eHbY
coi e debdid ol e S G T PHIE L0 i devor d

of outer envel ope protein gpl20. 6. The use of clains
1 to 5 whefei Msaiusddaf ¢amogenic Tonposid¢imnsaid HIV

coﬁr;%ri ses an adjuvant, 7. The use of cl(gim 61,1 wher ei n
sHGUBAP GUANt CORBNP F5R8 FAEBHHP&E 2 Br eUNEY S Bdj uvant .
8. The use of clains 1 to 7, wherein said HV

i nMrunogeni ¢7 CoNpAsitdOHEMHISes, athd@ast Bl adjuvant

I mmunosti nmul at ory sequence | SS): 9. The use of clains
1CPBPBls QP etFPMBEE e HFXeund’ s adjuvant.
8. The use of claims 1 to 7, wherein said HIV

immunogenic composition comprises at least one

immunostimulatory sequence (ISS):

9, The use of claims 1 to 8, wherein said HIV

immunogenic composition is REMUNE™.

10. The use of claims 1 to 9, wherein said
HIV immunogenic composition is a combination of REMUNE™

and at least one ISS.

11. The use of claims 1 to 10, wherein said
anti- retroviral compound is selected from the group
consisting of a protease inhibitor, a reverse
transcriptase inhibitor and a ribonucleotide reductase

inhibitor.

12. The use of claims 1 to 11, wherein steps

(a) through (f) are repeated one or more times.

13. The use of an HIV immunogenic compound for

preparation of a pharmaceutical composition for use in



I mmunogeni ¢ conposition is REMUNETM 10. The use of
clains 1 to 9, wherein said HV inmunogenic
conposition is a conbination of REMUNETM and at | east
one ISS. 11. The use of clains 1 to 10, wherein said
anti- retroviral conpound i €%sel ected fromthe group
consisting of a protease inhibitor, a reverse

t i pt ase,nhi bi n L oti de reduct ase
ERPREEAY A LR S L R B0 et ei

steps (a) tnoughmiilzaie Arepent-echneat ivodieridueels.with
13. The use of an HV i mmupogeni ¢ conpound for

pFBpEf Yt HBRUBPIG N pRaf HEReEt FERP/ conposition for use in

26 treatingan 54 pecdeds i ndimduals Byicd @At 1east one
i mmuni zi ng an H V-infected individual with an HYV

i anbhoygehievebaposbrponnd(b) treating said individual

with at |east one, _.anti-retroviral c ound;. (,c) . .
wi t hdr awi ng €41 d RS HEHTS 1 Sai e Al Pt ot idantis
cospeontiraf t esmpophedeteenm aedrpest @fmiddd period;
reinitiating treatnent with at | east one

anti-retrovilfadl EdHpbUIRE1Te)trepdaihg' Siiepl cheagt one

| east-poce,vapd EbdpgRhhonal Iy repeating step (d) at
| east once. 14. The use of an H V i munogenic

conpound for(e)prepaatinon sfe@ pharmmceasttatnce; and

iti f N ti J H V- i ted
ot uuar B (SEE vt et O ks ol e

whhBeat | east one anti-retroviral conpound;

14. The use of an HIV immunogenic compound for
preparation of a pharmaceutical composition for use in
treating an HIV-infected individual by:

(a) treating an HIV-infected individual with at

least one anti-retroviral compound:;

(b) dimmunizing said individual with an HIV

immuncogenic composition;

{c} withdrawing said treatment with said anti-

retroviral compound after a predetermined

period;

(d) reinitiating treatment with at least one

anti-retroviral compound;

(e) repeating step (¢} at least once; and

(f) optionally repeating step (d} at least

once.

15. The use of claims i3 or 14 wherein the
.predetermined periocd referred to in step (¢} is a

predetermined time pericd.



(b) immunizing said individual with an HV

I munogeni ¢ conposition; (c) wthdraw ng said

treatment with said anti- retroviral conpound after a
predeterm ned period; (d) reinitiating treatnent with

at least one anti-retroviral’ conpound; (e) repeating
step (c) at least once; and (f) optionally repeating
step (d) at,lea e. A5, T 0 [ :

14 wherein %?'e pl}eég‘g eeromé ncelaa %gsr :J'Lgsg trgeflgér S&ekg%e(])l%l gcrhe
spepdéeyrininad peedetierstraededi @ persodo 2&¢) i16.a Thenction
use of clainms 13 to_15 wherein the predeterm ned

pefi Bdrpéf éPPEdLEBSLA - step (c) is a function of vira

| oad I evels. 17. The use of any of clainms 13 to 16,
wherein saild i Myl zald QF iaRduees AR iaRt hsHkY Gd+ylerein
hel per cell response. 18. Thé use of clainms 13 to 17,
wher@i Femai dzat hemnizde¢oh wonprt seladihi ST dreédger cell
said H V i munogenic conposition nore than once. 19.
Tﬁ%g%%%s%f clainms 13 to 18, wherein said HV

I Mmrunogeni ¢ conposition conprises a whole-killed HV
virus devoild.of Tout erseemfelcdpamegr dt3eitm §pl2he2@inTlhaid
use of claijnms 13 to, 19, wherejn sajd HV imunogenic .
CORPRT £7 bhOR oRPRP 5 E3C AP AR VAR T 129 S Bk unogenitc
chahd 20: 1 Yhenstd sid &didivant conprises inconplete
Freund's adjuvant 22. The use of clains 13 to 21,

wherein said HV

19. The use of claims 13 to 18, wherein said HIV
immunogenic composition comprises a whole-killed HIV wvirus

devoid of outer envelope protein gpl20.

20. The use of claims 13 to 19, wherein said HIV

immunogenic composition comprises an adjuvant.

21. The use of claim 20, wherein said adjuvant

comprises incomplete Freund's adjuvant

22. The use of claims 13 to 21, wherein gaid HIV
immunogenic composition comprises at least one

immunostimulatory sequence (ISS).

23. The use of claims 13 to 222, wherein said

HIV immunogenic composition is REMUNE™.

24. The use of claims 13 to 23, wherein said HIV
immunogenic composition is a combination of REMUNE™ and at

least one ISS.

25. The use of claims 13 to 24, wherein said
anti-retroviral compound is selected from the group

consisting of a protease inhibitor, a reverse



I mmunogeni ¢ conposition conprises at | east one

i mmunosti mul atory sequence (I1SS). 23. The use of
claims 13 to 222, wherein said HV i munogenic
conposition is REMUNETM 24. The use of clainms 13 to
23, wherein said HV imuné§enic conposition is a
conbi nati on of REMUNETM and at |east one |ISS. 25. The

use of clajns 24, wherej.n said an |-re ira
e raRtrn oL Se) Det Bt om s e Rt e el AShRdS
Piﬁh§§§€o£nhébvlﬁﬁl éﬁéé&ﬁ%ﬁ@h2§hhiwfﬁgﬁﬂléﬂEH%V entry
i nhibitor, a ribonucl eotide reductase inhibitor, a

virRLbaEeLr p2i o el b5 e oknhEnl 1y ad ray Vi tsieldy fusion
an_i se inhibitor and a virus-cell fusion

%ﬂh££?95§ 26. The use of clains 13 to 25, wherein
steps (a) through (f) are repeated one or nore tines.
27. The use aff. aTar HbY ofmuhegenil3 wodgswheanifhosteps (a)
re ar;glon of a har maceuti cal conposition of clains

Wh]eraeqen Rea - ednPrer 8F rBvT T at S %at nent i n

step (a) reduces HIV viral load to | ess than 5000

copies/m . 28, Thige Us€e O£ aa adn HEW/ | THRDQERIN o
conposition for preparation of a pharnmaceutica

c@ﬁﬁ@@ﬁﬁﬁéﬁnofoélﬁrﬁﬁalab¥0&40fmhepb@ﬁm%@ﬁﬂtlcal

t H V
2BbkpLe by Bk LISRR obi 8 cplobaegueas Y
aaanlkk&%rnnmna@eﬁreatmenposhtsb@pfOa prepacas i 0TV ofisal

E gaceuilcal ngﬁgltlon of ,clains 1 or 14, wherein
ahPi e?EtFB@P treaPieR{™in step (a) reduces
HV viral | oad
28. The use of a an HIV immuncgenic
composition for preparation of a pharmaceutical
compesition of claims 1 or 14, wherein said
anti-retroviral treatment in step (a) reduces HIV wviral

load to less than 500 copies/ml.

29. The use of a an HIV immunogenic
composition for preparation of a pharmaceutical
composition of claims 1 or 14, wherein said anti-
retroviral treatment in step (a) reduces HIV viral load

to 25 less than 50 copies/ml.

30. The use of a an HIV immunogenic
composition for preparation of a pharmaceutical
composition of claims 1, 2, 13 or 14, wherein said
withdrawal in step (¢} is for a period of time until
viral load rises to greater than about 100,000

copies/ml.



to 25 |l ess than 50 copies/m . 30. The use of a an HV

I munogeni ¢ conposition for preparation of a
pharmaceutical conposition of clains 1, 2, 13 or 14,
wherein said wthdrawal in_step (c) is for a period
of time until viral load ri“Ses to greater than about
100,000 <copies/mM. 29 31. The use of a an HV

i mrunogeni c onpfﬁ't' r.p t] :
pharnaceuti%gl c&%ﬂ%%?t%%nao%§g$g?n%ﬁﬁkﬁ§géaﬁ§:or 14,
whempbpisabd furt hdepwabtionsbépa(phatmatontacperi od
of tinme . until viral load rises to %reater t han about

56?@@9?iEbﬂPe§an;33@$ #hezusé309ra an VW%x?h%uﬁ%ﬁ%nic
CIRAg-LL,QND ﬁHrsFéﬁp@&?tignf?% 8 pbaipacsHticRl until

conposition of clainms 1, 2, or 14, wherein said
wiihdtahabkdi niseeptocyrestéor thapeabodtob01 0o until
vggak Izﬁg rises to greater than about 20, 000
copPegf . "33. The use of a an H V i munogenic
conposition for preparation of a pharmaceutica
conposi ti on3df clied MBsd, o, a 18n oM T4 mesgdmi sai d
withdrawal in_step (c) is.for a perjod of at, |east 2
WeBKRECS3510Fh O sBTBPAR2RACH OF | AmBhRagEAFRUtLcal
COPRASLE £ 98nf QF PIERALAYLI 0f, Of 38,phapMBGRULE LR saiq
conposition of clains 1, 2, 13 or 14, wherein sad
wiihhdagaebli bnssepp(€) i $sf boraapperbddodf abbwe @til
"GekS1 PBaaTPEs438:8" oRe e VL ITYRSYEMS, 000

copies/ml.

33. The use of a an HIV immunogenic
composition for preparation of a pharmaceutical
composition of c¢laims 1, 2, 13 or 14, wherein said
withdrawal in step (¢) is for a period of at least 2

weeks.

34. The use of a an HIV immunogenic
composition for preparation of a pharmaceutical
composition of claims 1, 2, 13 cr 14, wherein said
withdrawal in step (c) is for a pericd of about 8

weeks.

35. The use of a an HIV immunogenic
composition for preparation of a pharmaceutical
composition of ¢laims 1, 2, 13 or 14, wherein

reinitiating said anti-retroviral treatment in step

{d) reduces HIV viral load to less than 5000 copies/ml.

36. The use of a an HIV immunogenic

composition for preparation of a pharmaceutical



conposition for preparation of a pharmaceutica
conposition of clains 1, 2, 13 or 14, wherein
reinitiating said anti-retroviral treatnment in step
(d) reduces HV viral | oad 58 | ess than 5000
copies/m . 36. The use of an H V i mmunogeni c
conposition for preparation of a pharnmaceutical 30

CQHH?SEE%?& ofsClal MBsly 25 18305, 14, WogLelny
rernitrating said anti-retroviral treatnent 1n step
(deiniedacesgHsdidi#mtit oadréoitessttdatm&0 in step (d)

copi.es/ n 7..The puse of an HV jmu eni c,
CERUBSPEI BAY 52 br Haariat? oheBF M Bhar Scedctea/ml -
conposition of <clains 1, 2, 13 or 14, wherein
reinitiating; saithe ad -det4OV 1@l idni@adf@itc | dorsd&Pition
(d) reduces HV viral |oad to |less_than 50 copies/mn.
38or TREcpakabionnoH & pPhnthagent éCebnpodpes bhionopt

p t i on, of a C ' i 1] of i ms
e v 12 PEr IR G LER, ETREPLALERS O o518
aattirettoyvinhl tteatteanti instepp ( d)) | sedlocea PEYi obdral

of abhout weeks. 3 The, us f an H V i nmunogeni c
cLﬂﬁgsF?iﬁﬁssf a%r%%a?%?%%ﬁ?%f'a phar maceut i ca
conposition of claims 1, 2, 13 or 14, wherein HV
viral |oad i saik @iy dual gl iyt ep d@lpdSition
mai ntai ned at |ess than about 10,000 copies/m for a
pEeT opirepanitieaset abputrgageekscalocompesiseonf ofn
[ ogeni £, C It r p ' a

ohoe MR ht PEal T1oRboctt  biPse  ALpRLIPBERLEN LT )
whet £+ etk MW 4 Al t teatnént sah dstépdial) dual £6ol howpagiod
st p@ée%¥i$ mai nt ai ned at | ess than about 5,000
c%gi P of¢%KPeriod of at | east

38. The use of an HIV immunocgenic composition
for preparation of a pharmaceutical composition of
claims 1, 2, 13 or 14, wherein HIV viral load in said
individual following step (e) is maintained at less
than about 10,000 copies/ml for a period of at least

about 8 weeks.

40. The use of an HIV immuncgenic ccmposition
for preparation of a pharmaceutical composition of
claims 1, 2, 13 or 14, wherein EIV viral load in said
individual following step {e) is maintained at less
than about 5,000 copies/ml for a period of at least

about 8 weeks.

41, The use of an HIV immunogenic composition
for preparation of a pharmaceutical composition of
claims 1, 2, 13 or 14, wherein HIV viral load in said

individual following step (e) is maintained at less



about 8 weeks. 41. The use of an HV i munogenic
conposition for preparation of a pharmaceutica
conposition of «clainms 1, 2, 13 or 14, wherein HV
viral load in said individggl follow ng step (e) is
mai ntai ned at |less 31 than~about 500 copies/m for a
period of at |east about 8 weeks. 42. The use of an

HEMah”HHBQEG§P§ Egg?@é?ﬁhoﬁo FOrPEERAraki 8p 9La8: about
phar maceuti cal conposition of clains 2 or 13, erein
séi deakti-retroviral treatment in step (b) reduces

H 'V viral load to | ess than 5000 copies/m. 43. The

use of an H VY i nogeni c. co Ltion for preparation,
of a phar mebaut | AT COnps 11 ol bR e oroaps ion

whiekepRepakdt 88hi ofehr puhrRhctheataBNtohpbHicien &)
reduces HV viral |oad to I ess than 500 copies/m.
A%1aTRE dserot SanvMEVeiAnBndgdeAnticofrpbeyirahn tipptment
Pﬁﬁpéﬁgﬁ'&E)Oieéuegérﬁﬁﬁevikgf'1898p9 11500 OfanCERLH®
2 or , erein sard anti- retroviral treatment In
stepiébymieduces HIV viral load to 25 |l ess than 50
copies/m. 45. The use of clainms 1-44, wherein said

innuniZatiOE3Ean§gS§§eC%¥-;hc&{% fﬁ%ﬁgégenic composition
for preparation of a pharmaceutical composition of
claims 2 or 13, wherein said anti-retroviral treatment
in step (b) reduces HIV viral lecad to less than 500

copies/ml.

44, The use of an HIV immunogenic compositicn
for preparation of a pharmaceutical composition of
claims 2 or 13, wherein said anti- retroviral treatment
in step (b) reduces HIV viral load to 25 less than 50

copies/ml.

45. The use of claims 1-44, wherein said

immunization increases CD4 T cell count.



