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invention relates generally to the fields of nedicine and inmunol ogy and,
nore specifically, to nethods of treating H V-infected individuals by
conbi ning 10 i nmmuni zation with an H V i mmunogeni ¢ conposition with
structured cycles of anti-retroviral treatnment and wthdrawal from
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many H V infected individgal eomerianet avMruReppress aaraf HIV  replication
to low levels for an extended period of time. These effects have
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infections and death in 20 those with access to the nedications.
Unfortunately, nost effective antl-retrOV|raI drug regimens require daily
treatments with multiple JdBARKGRUUNEh O i EAAK and expensive.
Additionally, anti-retroviral drug reglnens are 25 associated with
significant toxicities with long term use, including increases in serum
chol ester®l and triglyceri desfIERDdDBPtDRECINYERTJONNSUl i n resi stance.
These factors have led to difficulties with treatnment W 02/ 058726

PCT/ US02/ 02077 2 conpliance. Furthernore, prolonged anti-retroviral drug
treatment often result $heniautgtovhhref adewggeasirstiagt to the fields

of medicine and immunology and, more specifically, to

methods of treating HIV-infected individuals by combining
10 dimmunization with an HIV immunogenic composition with

structured cycles of anti-retroviral treatment and

withdrawal from treatment.

BACKGROUND INFORMATION

The introduction of potent anti-retroviral drug
15 therapy has significantly improved the ability of many
HIV infected individuals to maintain suppression of HIV
replication to low levels for an extended period of time.
These effects have translated into a dramatic reduction
in AIDS-related opportunigtic infections and death in

20 those with access to the medications.

Unfortunately, most effective anti-retroviral
drug regimens require daily treatments with multiple
drugs, which are both complex and expensive.
Additionally, anti-retroviral drug regimens are

25 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



variants. It is well established that once anti 5 retroviral treatnent is
st opped, patients usually rebound wth viral |oads at |east as high and
of t en hi gwero2iobstee ori gi nal | evels. One reason for the i n&irliSoyom?
infected patients, and particularly chronically infected patients, to
control viral replication after drug 10 wethdrawal could be that they no

| onger have sufficient |evels of H V-specific inmne cells to respond to
the aut ol ogegRiiipgse - Mo Fardetimanear oy kongedurydrl ofetiiowingdecific CD4 T
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potent killer ce tructure Treatrre Interru

i nvol ves supem@rigedscycl es of intermittent withdrawal and reinitiation of
anti-retroviral drug therapy, has recently been proposed as a nethod of
overcoming some of the disadvantages of long-termdaily anti-retroviral 20
t herapy for the treatnént isf wdlV\- iestedtldehendithiadualrsce a8ii-has al so been

predictedcto [LQV. h itiqnal nefl of aII vmn t.ol ogQus. vj rus
| evel s to’li n(:r%e%sé’q% i %regt%ﬁeen ulgS Wi q?é)r av(/al até‘r L1%euaagll ]T%go nd
stimul ation @htihh@m:a{t‘tuﬂeaslysslaemlidwt [arso\hiiges ammwfcﬁemfh@en ralard oad.

However, STl has .no ons sten proven sef, i.n roI ling viral |oad
during wt thé:M/e%lnfatrlo tsl - réﬂ"?/ vital P%’ aﬁé fg chronically

i nfected i ndiivifdueales. p3@iEhus, falﬁﬁi@aﬁjﬂlﬁlﬂa&we@hrfdﬂldmw\&@ﬁected
t herapeutic ne ho?& for treating HI.V- |lnf ected .i,ndividuals, and
particularly at TR CORFGc AR 458 dtcél&ﬁoﬁ“df\#ttﬁi’al@u%l ch provide

t he benefiitt s wifc hdirBtvanmcbuaedt ba thdawdlef meMlatiger efaveyidwedf itdiermapy, WO

02/ 058726 PCE@H%H%!%%Oﬁ%V—Specific immune cells to respond to the
autologous virus. More particularly, the number of HIV-
specific CD4 T helper celle is inadequate for effective

conversion of CD8 T cells into potent killer cells.

15 Structured Treatment Interruption (STI), which
involves supervised cycles of intermittent withdrawal and
reinitiation of anti-retroviral drug therapy, has |
recently been proposed as a method of overcoming some of
the disadvantages of long-term daily anti-retroviral

20 therapy for the treatment of HIV-infected individuals.
STI has also been predicted to provide the additional
benefit of allowing autologous virus levels to increase
during the drug withdrawal period, leading to a
stimulation of the immune system that provides control of

25 wviral load. However, STI has not consistently proven
useful in controlling viral load during withdrawal from
anti-retroviral therapy, especially in chronically

infected individuals.

30 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

intermittent withdrawal from anti-retroviral therapy,



3 while controlling viral |load at acceptably |low levels during w thdrawal
fromanti-retroviral therapy. The present invention satisfies this need,
and proviwes2/ossgkat ed advantages as well. 5 SUMVARY OF THECITNSEMIA0CN The

i nvention provides a nethod of treating an HI V-infected individual. The
method is practiced by (a) treating an HeV-infected individual wth at

| east one anti-retroviral conpound; 10 (b) imuni zing said individual with
an HV innummgaaiCOnbﬂpbxihgomirﬁr)lm&ﬁhﬁtambagptabaynﬁnw betrdlsaid anti -
retroviral c ound gﬁé rei %Iatl treat mgt@ at | east ne 15
anti-retrOV| %%h%b raY%¥ E%@a? g™ E?EﬁOY&f t *PEEEPY onctP®and  (f)
optionally rpﬁ&gémmglﬁveﬁtidﬁ ghtlendés onte. n28dPEIAELER-DESERI PTI ON OF
THE | NVENTI ON The ntion rOV|des n i nproved nethod for the treatnent
of H V-infeci®tFFH |@ NREIRS %wasl%%%fporating i muni zation with an HV

i mmunogeni ¢ conposition into structured cycles of anti-retroviral 25
treatment_and withdrawal fromtreatnent, the invention nethod is

advant agedus i n mai ntai ni ng SYMMARY (QF THE JINVENTLAN ) \/- i nf ect ed

i ndi vi dual during withdrawal of anti- retroviral treatnment, and in reducing
the toxicity, cost and inconvenience of continuous anti-retroviral 30
treatment. WO 02/ 058726heCmyusopioRgyovides a method of treating an

HIV-infected individual. The method is practiced by
(a) treating an HIV-infected individual with at
least one anti-retroviral compound;
10 (b) immunizing said individual with an HIV
immunogenic composition;
(c) withdrawing treatment with said anti-
retroviral compound;
(d) reinitiating treatment with at least one
15 anti-retroviral compound;
(e) repeating step (c) at least once; and
(f) optionally repeating step (d) at least

once.
20 DETAILED DESCRIPTION OF THE INVENTION

The invention provides an improved method for
the treatment of HIV-infected individuals. By
incorporating immunization with an HIV immunogenic
composition into structured cycles of anti-retroviral

25 treatment 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 inconvenience of continuous anti-retroviral

30 treatment.



The invention nmethod is practiced by i munizing an H V-infected individual
with an H 'V i mmunogeni ¢ conposition and treating the individual wth at

| east onewOebRPsgIRé ve anti-retroviral conmpound. When viral PCOA$02/62037
sufficiently |lowered, treatnent with the anti-retroviral conpound is

w thdrawn. After a suitable tinme period, 4 which can be a predeterm ned tine
period or after viral |oad rebounds to a predetermned |evel,
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responses to th virgs. During a f|r Eerlod of . storyctured wi t hdrawal
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immunizations can optionally be repeated one or more
15 additional times, such that viral load is maintained at
an acceptably low level for a suitable period of time in
the absence of continuous anti-retroviral treatment. It
is contemplated that for those individuals whose CD4
levels are sufficiently high during withdrawal of anti-
20 retroviral therapy, anti-retroviral therapy need not be

reinitiated to maintain acceptably low viral load.

An important component of the mechanism
underlying the effectiveness of the invention method is
believed to be the effective stimulation of both CD4 and

25 CD8 anti-HIV immune responses by immunization with an HIV
immunogenic composition. Patients undergoing continuous
anti-retroviral treatment, although often effectively
maintaining low viral loads, generally have reduced CD4
and CD8 T cell responses to the virus. During a first

30 period of structured withdrawal from anti-retroviral
treatment, HIV load beging to rebound. In an immune
competent patient, this autologous virus should induce a
CD8 killer cell response capable of destroying the newly
formed virus. However, as a result of virally induced

35 reduction of effective CD4 T helper cell activity, the



CD8 killer cell response capable of destroying the newy formed virus.
However, as a result of virally induced 35 reduction of effective CD4 T

hel per ceWbDoaoss72éty, the WO 02/ 058726 PCT/ US02/ 02077 5 egratSoxdmw7activity
of these CD8 killer cells is not sufficiently strong or prolonged to keep
viral load at an acceptably low | evel without reinitiating anti-retroviral
treatnment. 5 As disclosed herein, imunization with a_suitable HV
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to maintain H.\W vikalk | oad at an acceptably |ow |level. Based on the

di scl osure herein, the skilled 15 person can determ ne an appropriate HV
I munogeni ¢ conposition to stinulate an effective H V-specific CD4

response, -as well as degterm r i.ate L%HQ;? ers of
treatnentSWAthdramal pg%igggggggggiﬁ%ﬁggg'aﬁ e gfgggglgﬁgﬁﬁgéponse
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cont enpl at ed r 3 h ds, of; the.inyvention pethod include
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i n chronical kyliptreckédsi ndevedinahsed by vaccine stimulated CD4 T
helper cells, sgerves to maintain HIV viral load at an

acceptably low level.

Based on the disclosure herein, the sgkilled
15 person can determine an appropriate HIV immunogenic
composition to stimulate an effective HIV-specific CD4
response, as well as determine appropriate lengths and
numbers of treatment withdrawal periods to stimulate an
effective CD8 response against autologous HIV that
20 controls HIV viral load.

Individuals contemplated for treatment by the
methods of the invention method include both acutely HIV-
infected individuals (i.e. individuals infected for less
than about 12 months, such as less than about 6 months)

25 and chronically HIV-infected individuals (i.e.

individuals infected for more than about 12 months).

It is generally observed that viral load is
several logs higher in chronically infected individuals
than in acutely infected individuals. It follows that

30 reduction of viral load in chronically infected patients
will, in general, require more cycles of structured anti-
retroviral therapy and withdrawal than for acutely

infected individuals.
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HIV-infected individuals amenable to treatment
by the invention method can be either symptomatic or
asymptomatic at the time anti-retroviral treatment oxr
immunization is initiated. The method is contemplated
for treatment of both adults and children of either

gender, including pregnant women.

The steps of initially treating the individual
with at least one anti-retroviral compound and of
immunizing the individual with an HIV immunogenic
composition can take place gimultaneously or
sequentially, in either order, and for any duration. For
example, anti-retroviral treatment can be initiated
several years, months or weeks prior to the first
immunization. Alternatively, the first immunization can
be initiated prior to anti-retroviral treatment. Rooster
immunizations, if desired, can take place during initial
anti-retroviral treatment, during a structured treatment
interruption, or during subsequent anti-retroviral
treatment. The skilled person can determine an
appropriate temporal order and duration for initial
treatment with an anti-retroviral compound and for

immunizing the individual.



anti-retroviral treatnent, during a structured treatnent interruption, or
during subsequent anti-retroviral treatnment. The skilled person can

det er m newan2/05§7p¢ opri at e tenporal order and duration for PCEiUSOAD2030
treatment with an anti-retroviral conpound and for inmmunizing the

i ndi vidual . WO 02/ 058726 PCT/US02/ 02077 77 Suitable anti-retrovira
conpounds and treatnent reginens for use in the nmethods of the invention
are those that are abl Suttsabédueatirvetircaliraloagmpeouadsownidevel and to

mei ntain H Veybgaholoadeglintle Sokowsbete! o ian getended ger  od

Particularly surta ounds and reginens are those that are able to
reduce pl ashmventcabn| eae tbobesshahanrab@@ﬂeSQOOredpcesHﬁN V1mad|ud|ng

| ess than about ;250005 1000,£9PLES FL, (SUGRA5 Hr6S5:L0aN 1780, 300,250,

100 or 50 copres/ prio i PSSt treat ment Wit hée "sane
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conpounds and re ns can _be used to est or, ira osimlarly | ow
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after a treapiesmawtrdiadabd Aot tLessetlhew mdbucospoondspdre /me@gi nens for
reducing H V. v d, and for.  nmain i n reduce iral load for a
period of se%@?;Fddﬁgsieﬁ@eggannﬁﬁPﬁg %g ﬁg i%%grgoﬁéﬁﬁ mo&i <i'n ®the
art. 20 Cont emalsatednarxso r ebpovieal, Qonspeurnde capiael/mlbyrany mechae sm

t hat aff ts_the H atl Such conpounds i ncl ude, for

exanpl e, onﬁbﬁﬁd Fﬁ&gg FEQF%WQ se activity, reverse transcriptase

activity, ribonucleotide reductase activity, viral
The same anti-retroviral compounds and regimens
as used initially, or different compounds and regimensg,
can be used to restore viral load to sgimilarly low
levels, or lower levels, when anti-retroviral treatment
15 1is reinitiated after a treatment withdrawal. Anti-
retroviral compounds and regimens for reducing HIV viral
load, and for maintaining such reduced viral load for a
period of several days, weeks, months or longer, are well

known in the art.

20 Contemplated anti-retroviral compounds can act
by any mechanism that affects the HIV replicative cycle.
Such compounds include, for example, compounds that
inhibit protease activity, reverse transcriptase
activity, ribonucleotide reductase activity, wviral

25 adsorption, viral entry, virus-cell fusion, wviral
assembly and disassembly, proviral DNA integration, wviral
mRNA transcription, and other processes, as well as
combinations of compounds with the same or different
mechanisms of action. Effective compounds and

30 combinationg and treatment parameters are well known in
the art and described, for example, in WO 00/45844 and in
De Clerqg, Curr. Med. Chem. 8:1543-1572 (2001).




25 adsorption, viral entry, virus-cell fusion, viral assenbly and

di sassenbly, proviral DNA integration, viral nRNA transcription, and ot her
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mechani snms of action. Effective conpounds and 30 conbi nations and treat nent
paraneters are well known in the art an8 described, for exanple, in WO
00/ 45844 and in De Cerq, Curr. Med. Chem_ 8:1543-1572 (2001). WO .
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sul fate (COrigivandM (o:saauidiavir (havihgeelr Y 1arRdra 580t ghase(r)), ritonavir
(Norvir(r)), ABT-378, Nelfinavir (Virace 41, Tipranavir, PD

, ept(r)), GAM [ anay
178390, ENB-EX3632/25 Hvp-2sorrait 1 E(¥auvi r O he%B}’:oﬁ%npN%% PY ¥ ease
i nhi bi tors ipgiude dew) vaiyues, Ofi%yééxwyle,t hyt aff dtee 0, s Oxyeihyl ene,
hydr oxyet hyl urea and norstantine. 'Reverse transcriptase inhibitors include,
for exanpl EMInAd kesidel Bkl 9s, Quledr oAy ba ey uereleed®e (RetrovirTV)) ,

ddC (zal ci t ahi ({Hiovd dyf 3 | am i LV . F< ddA
(1 odenosi ne?%}m[])%l;ﬂ(ﬂsftga\c}u%%%%d? z%%%‘(%%‘ﬁw %ﬁdh %ﬁ%}gyégﬁ@iamfe’

2', 3' - di deoxtyrdicheosildel enml dygedraxnethy hucs e oxidengeveaneine anscri pt ase
i nhibitors include adefovir (Preveon(r)), abacavir (1592U89) and

| ubocavir. 15 Non-nucl eosi de reverse transcriptase inhibitors (NNRTIS)

i ncl ude nevirapi ne (ViReammed Myadetaiprashel nf Hestorpt on¢tyde, efewirenz
(Susti va(r) ), afth secpndre gengl ati o MRTLs.such 2a, capr gkl e, and

qui noxal i ne, qLﬁ nazol1none, and” em vrine anal 0gs. enpl ary

ri bonucle®t i tRetrsouct™sle, iddd bl talsitanithedEhytd®dXyur #8¢ Glanavoed e

di hydroxybengoyl, ; deyi vaklyes. (1 5h0S80 S8 PazoRe el Y@l Ly etz £V,
and other 2',3'-dideoxynucleoside analogs. Other
nucleoside reverse transcriptase inhibitors include
adefovir (Preveon®), abacavir (1592U89) and lubocavir.

15 DNon-nucleogide reverse transcriptase inhibitors (NNRTIs)
include nevirapine (Viramune™), delaviridne
(Rescriptor®), efavirenz (Sustiva®), and second-
generation NNRTIs such as capravirine and gquinoxaline,

guinazolinone, PETT and emivrine analogs.

20 Exemplary ribonucleotide reductase inhibitors
include hydroxyurea, guanazole, dihydroxybenzoyl
derivatives, thiosemicarbazone derivatives, A1110T,

MdCDP, dFdCDP, Cl-F-ara-A, DDC and A723U.

Viral adsorption inhibitors generally bind to

25 the viral envelope glycoprotein gpl20, and include, for

example, polysulfates, polysulfonates, polyoxometalates,
zintevir, negatively charged albumins and cosalane

analogs.

HIV entry inhibitors generally act by blocking
30 the wviral co-receptors CXCR4 or CCR5, and include, for
example, bicylams (AMD3100), polyphemusins (T22), TAK-779
and MIP-1a LD78 [(-isoform.



MICDP, dFdCDP, C -F-ara-A, DDC and A723U. Viral adsorption inhibitors
generally bind to 25 the viral envel ope glycoprotein gpl20, and incl ude,
for exanwba2/opsike/sul f at es, pol ysul fonates, pol yoxonet al aP€T/USOZONTEVI I,
negatively charged al bum ns and cosal ane anal ogs. HV entry inhibitors
generally act by blocking 30 the viral €o-receptors CXCR4 or CCR5, and

i nclude, for exanple, bicylanms (AVD3100), polyphenmusins (T22), TAK-779
and M P-la LD78 (3-isofutregras® 0108876 PG S0/ 0207/rad DA egr ase

i nhi bitors af ir inte i i , b e,
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Virus-cel | flusilohconhd bheiots ayehetBfd o bhatds o(L573hed88) al gl ycoprotein
gp4l. Fusion inhibitors include, for exanple, pentafuside, sianycins,
betulinic acid derivatives, T-20 (DP-178) and T-1249 (DP-107). Viral

assenbly and di sassenWiristhidil ofissiomclnidehifars examate] I1WErmadi no

finger-target.ed agents - 10 such as 2 -di t hi obi shenzam des (DI ,
azacar bo%:alm'etnhee (Y&%ﬁ a%]dycf\‘@prf) eejr}?i%be&ﬁ ne%lil%ls(?nc% Z}ﬂ]n%%r% hﬁqcfﬁ%bit t he
H V nRNA t rizows cestaphp b/ tpansatis Mad | ot gmpeass, et witeni ¢ odci@xanpl e,
fl uor oqui nol pne, K-12, Strep S oduc 1 : crazine and
CGP64222. Qcﬂeel?l\é?%%?%'r yﬁﬁfryﬁﬂﬁ/}l r%lﬂéc%?ri%%gggTﬁi? te cyt oki ne and
chenoki nes i nhibitors; antisense oligonucleotides (e.g. GPl-2A;
| SI' S-13312; GEM 132; and GEM 92); RNA-cleavin en S, (DNAzynes)
(e.g. DzV3- 20 9); ri%z sa%ﬁ?d‘)”%l]ééo%/n‘gd\il.sasgemy TRIER

include, for example, NCp7 zinc finger-targeted agents

10 such as 2,2'-dithiobisbenzamides (DIBAs), azacarbonamine

(ADA) and NCp7 peptide mimetics.

Compounds that inhibit the HIV mRNA
transcription/transactivation process include, for
example, fluoroquinolone K-12, Streptomyces product

15 EM2487, temacrazine and CGP64222.

Other exemplary anti-retroviral compounds
include cytokine and chemokines inhibitors; antisense
oligonucleotides (e.g. GPI-2A; ISIS-13312; GEM-132; and
GEM-92) ; RNA-cleaving DNA enzymes (DNAzymesg) (e.g. DzV3-

20 9); 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

25 observed side effects. It will be appreciated that if
new drugs are subsequently developed with improved safety
or efficacy, or which are less expensive, these can be

used during cycles of anti-retroviral therapy.



The particular anti-retroviral conpounds and conbinations used can be
determ ned by the clinician and varied during the treatnent protocol, as
needed, weopensi’ag on the response of the individual and Ph#/URb2/ad3erved
side effects. It will be appreciated that if new drugs are subsequently
devel oped with inproved safety or efficddty, or which are | ess expensive,

t hese can be used during cycles of anti-retroviral therapy. W 02/ 058726
PCT/ US02/ 02077 10 Ef fEEiesel W< caﬁqﬁmweﬂf%w?‘éw%ﬁn%m%nd%re wel |

known in the.al tyeOf %@%ﬁe@?é'é/r@et@f A doe by¥edhe1vkidi S8nPeE§ON. The
particular treatnment regimen wll depend, for exanple,” on the nat ure,

toxicity andDYS %%@kﬂllft@l RAT IPTe- c&hﬁ)tﬁﬁjftmuje@hcwéii@m@?t a’d@ﬂhﬂ%@er ed

t her api es; t, r@88cggnder and. t on the
i mmune st at us o éFqﬁé%dl v?%lu and on tlﬂéee Tb\fll ty %?x% he |nﬁ| dual to
conpl y wi% h il qteigi Hen. ofz\dtrﬂwucscpmmurm cb@n@yrmtythou@@nsmﬂ@r%df or

10 the partid 0 at r oS

preferred. I%%J%{é) néégfrﬁo%gd%}?é ‘ﬁg%%]/’enét IF\fﬁ]e}io—i %lldllﬁr?ect edcr)f(rslLE ividual is
i muni zed wiitrianiddial i nom nolge niomurls sclmlpwlcbf orhe Alsdivadhzl H ahd

I munogeni c ONMROSi n en-s i, C + 4o hel per cel |
response. r[:H}I géel%]oisllp%% &%}A_gﬁ\(ﬂ%‘%}? E;%I(P&Séi %lﬁggs 1:(l:ran be

evi denced bwd@mamduc&dmn:o&ﬁtmtiwpd:mybee ]cpyoamjfercalutaesmia@@bhsefcétPR) to

one or 0 con elrv nt| (gom hlr?éstf)o “glndlll i’IdUCtI on of
strong an funor ar responses blescrl b&d TN the Exanpl e

and in PCT pamd:lrmaetttmtm Iﬁlﬂéﬁe?ﬂ:ﬁe?d shown |n Table 1, induction of a
LPR in
In the methods of the invention, the HIV-
infected individual is immunized with an HIV immunogenic
15 composition. A suitable HIV immunogenic composition
induces an HIV antigen-specific CD4+ T helper cell
responge. HIV antigen-specific CD4+ T helper cell
responses can be evidenced by the induction of a
lymphocyte proliferative response (LPR) to one or more
20 congerved HIV antigens (such as p24) and/or induction of
strong anti-HIV humoral (antibody) responses, as
described in the Example and in PCT publication WO
00/67787. As shown in Table 1, induction of a LPR in
regponse to immunization can be evidenced, for example,
25 Dby a p24 lymphocyte stimulation index (LSI) following
immunization of several-fold higher than the pre-

immunization LSTI.

A suitable HIV immunogenic composgition can also
induce HIV antigen-gpecific production of the [-
30 chemokines MIP-1lo, MIP-13 and RANTES. Methods of
determining the induction of B-chemokine production are
known in the art (see, for example, PCT publication WO

00/67787) .



response to i muni zati on can be evidenced, for exanple, 25 by a p24

| ynphocyte stinmulation index (LSI) following imunization of several-fold
hi gher t a0 okloss7pé e- i mmuni zation LSI. A suitable H 'V i mpcogsat/e2077
conposition can also induce HV antigen-specific production of the 3 30
chenoki nes MP-la, MP-1(3 and RANTES. N&t hods of determining the

i nduction of (3-chenokine production are known in the art_(see, for
exanpl e, PCT publ i cat i?&h POFEPESALC WO DERYZS PR /a207V 11 An

HI'V i munogefinfirnef@R0s iddtinbddiclhHaes1akdd Van i danegen, apiionally includes
an adjuvant, and optionally further_includes an i nmunostinul atory
nol ecul e.  ACPEIHCARE YHELG TR JGH voas 158 Al Mt eskd ML SrH V virus, (i.e.

an intact, iRaeldMat.ed M MR lF ioinifd QagNGOde @ Subim &g or
subunits thereof (e.g. products encoded by The gag genes (p55, p39, p24,

pl7 and SplBEV tHeYsol Gerfes FpE6IYEL afdgs3iiGaed gFLY Helruslanserenbr ane
gl ycoprot el Hn%!ﬁi%%e- & ddad @Péﬁ%%rﬁadﬁ o0 él?m%{‘w't%{%&% ke %e‘.y form
such as as a vira partlcle, as a proteln or as an encodi ng nuc] Ic acid
nol ecul e. ApFediuainsl @nepddd/ hvmhihrrogay gfnedh| ©For RS B3¢ t el heatdds of

the inventi S - ki jr icl n i-ntact or devoid
of outer en@gIS(%ﬁe%f\?ngogt §ér#eg%l(?106%/\$:§rlal dl},i%glflgb&c):'n (%i tj'pk(ggrfor med by
met hods  knéowanismentieraare ,glymdmuchiteg it et Ivent The HIbetranypragsol et one

and/ or i rradiatj ol e Kid | V..ca [ hs t r jcally
conser vg’g)mg%ret sad%g‘frﬁléntcezﬂ'ﬁvelér/\{}gJl %&%.éoﬁgﬂ a@r}lciﬂgp% ?é%]na o\?lﬁre%?tpga]?ﬁfuc%’ cel |
20 nedi at ed asespenses o ar wisler angedindeterid bgoasid molecule.

A contemplated HIV immunogen suitable for use
in the methods of the invention is a whole-killed HIV
virus, which can be intact or devoid of outer envelope

15 protein gpl20. Viral killing can be performed by methods
known in the 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 cell-

20 mediated responses to a wide range of heterologousg
viruses. Methods for preparing whole-killed HIV
particles are described, for example, in Richieri et al.,
Vaccine 16:119-129 (19298), and U.S. Patent Nos. 5,661,023
and 5,256,767.

25 An exemplary whole-killed HIV immunogen is
derived from virus with a clade A envelope and clade G
gag, more particularly the HZ321 HIV-1 isolate from an
individual infected in Zaire in 1976, which is described
in Choi et al., AIDS Res. Hum. Retroviruges 13:357-361

30 (1997).

Methods of removing the outer envelope proteins
of isolated HIV particles are also known in the art. One

such method is repeated freezing and thawing of the wvirus



viruses. Methods for preparing whole-killed H'V particles are descri bed,
for exanple, in Richieri et al., Vaccine 16:119-129 (1998), and U. S.

Pat ent NowoO 02/0862¢ 023 and 5, 256, 767. 25 An exenpl ary wholP€THiS02/exd7HI V

i mmunogen is derived fromvirus with a d ade A envel ope and 3 ade G gag,
nmore particularly the HZ321 HI V-1 isol atl& froman individual infected in
Zaire in 1976, which is described in Choi et al., AIDS Res. Hum

Ret r ovi r used M Oy o v uy o)y s igah e hads dmRt rigpedR ik er envel ope

protei ns ofgyjesalidiedndd bartd &l & e @l dnowpd A {heart .ofne- such
met hod is repeated freezing and thawi ng of the virus WO 02/ 058726

PCT/ US02/ 02077 SiERl @1 dmnuniRiyvrcah (e c fHughet 3D dseR At kus Cathe
swel | ing andjcontyacidn Al theod Tl RRdd B Qher  physical or

non- physi cal net hods, "'such as sonication, can also be enployed alone or in
conmbi nation. 5 Another suitable H 'V i nmunogen is an inactivated

prot easedef ective Vi rg|,dildé #l%éﬂl(‘é &7 Li%ur?égéir?f% i%[?d in U S Patent

No. 6,328,976. An inactivated protease-defective vi V-1 particle can
optional |l y hasstdveted myeteasatdoisctiive el gehd$l Vol eprodi qle Ersugip120 or

gp4l, the Paly Ql&ASRy “’U.Oé.anag{ento.tﬁbef ,‘%éé",bé?e.""\ﬁﬁmmnogens and

their use are nown 1 n the art revi ewe or’ exanpl e, in Peters,
Vacci ne 20: 688cti5 200 Proteasmpt dafedfiive mmureg bV chrnpdst tole atan a

reconbi nant _enve| rotein. . (e. V. or__ envel.ope ide (e.qg.
PCLUS 3- 18MN g&gm%%fll}lg }EEE‘% fé“ﬁﬁ\l)& %Oﬁiée%h%trleo \ﬁrie%}géh) 8?% g. gag, pol,
env, nefl)0 encoding Env gpl20 or gp4l, the Pol protease, Nef, or

Vpr.

Other suitable HIV immunogens and their use are
known in the art and reviewed, for example, in Peters,
Vaccine 20:688-705 (2002). Exemplary HIV immunégens can

15 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, ALVAC1452, ALVAC-HIV, vCP205), vaccinia virus

20 (e.g. NYVAC), coxackie virus or vesicular stomatitis

virus; or Tat protein or Tat toxoid.

DNA-baged HIV immunogens and their use are also
known in the art and reviewed, for example, in Peters,
Vaccine 20:688-705 (2002). Such immunogens encode one or

25 sgeveral HIV genes, and can optionally encode the entire
HIV genome. If the immunogen encodes an entire HIV
genome, at least one gene will generally encode a
defective gene product to ensure that only non-infectious

particles are produced.

30 The skilled person can determine the amount of
immunogen to use for a particular individual, based on

factors that include body weight, the nature of the HIV



i ncorporated into reconbi nant canarypox virus (e.g. vCP1452, ALVAC1452,
ALVAC-H V, vCP205), vaccinia virus 20 (e.g. NYVAC), coxackie virus or

vesi cul arwetoenst7eé i s virus; or Tat protein or Tat toxoi dPCDN&obeded H V

i rmunogens and their use are also known in the art and revi ewed, for
exanpl e, in Peters, Vaccine 20:688-705132002). Such i nmunogens encode one
or 25 several HV genes, and can optionally encode the entire HIV genone.
| f the i muridgamasitodendtntpresqgas %j’é%d??éi,m%ﬂ Peaxthefne gene will

general |y encode andefective gansoroduct tw.ensung,thatyonly

non-infectious™ particles are produced. 30 The skill'ed person can determ ne
t he anount dfmmunpaabigercAPesEtfen oparidtad dof li sdeEe, based on

pCT] Uso2l 056 1 i o (e M nalft 2 (AR RGP

PCT/ US02/ 02 e presence and nature o
conponent5s HIW hemsomussi t iwch Fog leedargsre, akput i 2miumogy@hi kg cohpdEV ti on

formul at ed f, I } i st I talin t o 1000
[T of 5 m vty IndiRT RO ST AR0NR 80 4558: “pPie s

i mrunogen, iuecladiHgy abouwindgd¢m. 100 jig, or about 10 to 50 jig of HV

i rmunogen. An HI 'V i nmunogeni ¢ conposition can include the immunogen
formulated in a physiologically acceptable 10 buffer, such as saline.
Optional ly, the conpodirt iV camuriaendriier contes it aon achuvantlude @dg uvant

is a substance _which,_ when added. to an i munogeni-£, agent specifically
enhances or ‘POt&iitdt efsora{?‘nurhi%ﬁl e redponise 1t Gnaefla%gah C?%t%hoi;ereci pi ent
host uparo expadAsre Hudio ddesai Xialr e.OpAdjanslitys, care | aohpole] t fot @xanpl e,

further contain an adjuvant. An adjuvant 1s a substance
which, when added to an immunogenic agent,
nonspecifically enhances or potentiates an immune
regsponse to the agent in the recipient host upon exposure

15 to the mixture. Adjuvants can include, for example,
oil-in-water emulsions, water-in oil emulsions, alum
(aluminum salts), liposomes and microparticles, such as
polysytrene, starch, polyphosphazene and
polylactide/polyglycosides. Adjuvants can also include,

20 for example, squalene mixtures (SAF-I), muramyl peptide,
saponin derivatives, mycobacterium cell wall
preparations, monophosphoryl lipid A, mycolic acid
derivatives, nonionic block copolymer surfactants, Quil
A, cholera toxin B subunit, polyphosphazene and

25 derivatives, oligolysine, lipopeptides and
immunostimulating complexeg (ISCOMs), and the like.
Suitable adjuvants for administration to humans and other
mammals are well known in the art and are reviewed, for

example, by Warren and Chedid, CRC Critical Reviews in

30 Immunology 8:83 (1988).

An exemplary HIV immunogenic composition for
uge in the methods of the invention is REMUNE™, which is
a combination of whole-killed HIV virus devoid of outer

35 envelope protein gpl20 and Incomplete Freund's Adjuvant



oil-in-water enulsions, water-in oil enulsions, alum (alum num salts),

| i posones and m croparticles, such as polysytrene, starch, pol yphosphazene
and pol yWwaariossgsgol ygl ycosi des. Adj uvants can al so i ncl uaer/ud02/6r7

exanpl e, squal ene m xtures (SAF-1), nuranyl peptide, saponin derivatives,

mycobacteriumcell wall preparations, rdnophosphoryl lipid A nmnycolic acid
derivatives, nonionic block copolymer surfactants, Quil A, cholera toxin B
subuni t, pol YigHes plfefend W WRER i Vg TS, el d ol ydinbcauipepbRIuRes and

| munost i mulgddng. camplexanyt| SOy AD L. ddkesc Spibabl € ad] uvants for
adm ni stration to humans and ot her nanmals are well known 1n the art and
are revi enediintspwarexainptle, . Neginen Grdt Thedl? d{1TRO Critical Reviews in
30 I munol o : ]}"c%ﬁ) e \ eny osition for

use in the (Fjréeht o%%cf) t et i%eﬁ(i 'g%ﬁsﬂ T rﬁr|m(silqmé)1' conbi nati on of
whol e- ki 13 ed? H128 vI3us(2/®) M- of outer 35 envel ope protein gpl20 and

I nconpl ete Freund's Adjuvant WO 02/ 058726 PCT/ US02/ 02077 14 (1FA) (see,
for exanple, Levine et al., J. Acquir. Imune Defic. Syndr. Hum
Retrovirol. 11:351- 364 T8996)imminogewen eim@absitMacceame f6rdkder 149 (1998);

Chur dboonchart ety il Qi D agn, Lol fomnol, 5 7: 728:733,(2000)) . An
H V i mmunogeni ¢ conposition can Ther - -Cont al i ohe of “Hor e

i mrunost i nulatgrentmdiles B S ¢ thatof atigareimmurinegef f ecFsr oéxahel ¢ pnuhegen. For
exanpl e, the com, sition can contain an im*runostiim at or uence,_or 10
a

|
1SS An 1 S8 GTEPTHIIYT CHE; POt B AU SR L T 50 | GeIReiaence® ¢ hat

contai nsi@t 1St 7ONErSS is a nucleic acid molecule having a
nucleotide seqguence that contains at least one
unmethylated CpG motif that is capable of enhancing the
immune response in a mammal when administered in
combination with an antigen. Immunostimulatory sequences

15 are described, for example, in PCT publication WO
98/55495, and their uses in HIV immunogenic compositions

are degcribed in PCT publication WO 00/67787.

An ISS can contain, for example, at least one
sequence consisting of 5'-Cytosine, Guanine, Pyrimidine,

20 Pyrimidine-3', such as the hexameric motif 5'-Purine,
Purine, Cytosine, Guanine, Pyrimidine, Pyrimidine-3',
guch as the motif 5'-GACGTT-3' (SEQ ID NO:1). An ISS can
also contain, for example, either the octameric motif 5'-
Purine, Purine, Cytosine, Guanine, Pyrimidine,

25 Pyrimidine, Cytosine, Cytogine-3' or 5'-Purine, Purine,
Cytogine, Guanine, Pyrimidine, Pyrimidine, Cytoéine,
Guanine-3', such as the sequence 5'-AACGTTCG-3' (SEQ ID
NO:2). Exemplary ISS sequences that enhance HIV-gpecific
Thl cytokine (IFN-y) and humoral responses (IgG2

30 antibodies), and also enhance both non-specific and HIV-
gspecific B-chemokine production, include the

oligonucleotide sequenceg 5' TCCATGACGTTCCTGACGTT 3' (SEQ



unmet hyl ated CpG notif that is capable of enhancing the inmune response in
a manmal when adm nistered in conbination with an antigen.

| nmunost i Woloamse7g6 sequences 15 are descri bed, for exanpl ePCTrUSPEI2077
publication WO 98/55495, and their uses in H 'V imunogeni c conpositions
are described in PCT publication WO 00/ 6l/&87. An |ISS can contain, for
exanpl e, at |east one sequence consisting of 5 -Cytosine, Guanine,

Pyrim di ne, IRN®E) i eCBCTCEGRACABTCRRCNEGANR! | ¢SHOt IP BO: Pur i aed

Purine, Cytosing, i bR e, LA i 3 c b not i f

5 GAdoTT 3 (S NG Do T TR ey Iped hia?h) BHO BBt B8 e

t he oct ameriin T foBlidarior, WPUe) /@77&Yt osi ne, Guani ne, Pyrinidine, 25
Pyrim di ne, Cytosine, Cytosine-3" or 5 -Purine, Purine, Cytosine, Guanine,
Pyrim dine, Pyrimdine, Cytosine, Guanine-3, such as the sequence

5' - AACGITCG 3' (SEQ | Iin N&F2)cakxeapl Boy ¢:SS8uskgueacegnthatienhance

HI V- specigi Cc.,.Thl cy in hunor al _respons & .30

; to (I EN-: an s.(l
ant i bodi €3) ,O%llr%)rélf sloeoen %en’cegb% %uﬁ%ﬂl%poe%? ?%l%%dnﬁ:@?lép%%il?i C
( 3- chenoki nengrachict i@h,anncépeleietde ool a goattcdbept adé segueacesthdr
TCCATGACGT TCCT GAS 3' (]E,Egé%p 02/ 058726. PCT/ LEOZ/ 02077 .15 1D NO 3); 5
TGACTGTGAA ;38R | NG Y HA F L B S T O STIBTCGTTTCTT- 3
(SEQ | D NO Mod b ¢t soud best 1 das PEF pabhishtbonuMEh00F8778dc1é0ti &S can be,
for exanple urring nucleic

.. a.synt heti . 0ligonucleotide,,a naturally,oc
acid nol ecu]rjéﬂi)%/g%y éﬁ%%g ?g‘bjroﬁsv]é%?%?,l%n@“%aﬂrBe éf‘?ﬁ%ﬁie' “or RNA.
An | SS can cadmle eidid®if Nedtif ahs oot tieeli §i@d oucheoli gesupr natural or

unnat ural nucleotide . |linkages. Mdifications known i he art, include,
for modifications of the nucIeot%éerkase, modgfgcatfbns o?

the sugar component, and modifications of the phosphate
group. An unnatural nucleotide linkage can be, for
example, a phosphorothiocate linkage in place of a

15 phogphodiester linkage, which increases the resistance of
the nucleic acid molecule to nuclease degradation.
Various modifications and linkages are described, for

example, in PCT publication WO 98/554095.

The amount of ISS to use in an immunogenic
20 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 pg/ml to about 1 mg/ml, such as
from about 1 ng/ml to about 500 ug/ml, including about 5
25 ug/ml, 25 ug/ml, 50 pg/ml, 100 ug/ml or about 250 ug/ml.

The skilled person understands that other
immunogtimulatory components can optionally be included
in an HIV immunogenic composition, or optionally
administered together with administration of an HIV

30 dimmunogenic composition. Such components are known in
the art and include, for example, cytokines, such as IL-
12, IL-2 and GM-CSF, and heat shock proteins, such as
HSP70.



10 exanpl e, nodifications of the 3 OH or 510H group, nodifications of the
nucl eoti de base, nodifications of the sugar conponent, and nodifications
of the phwephasss2é gr oup. An unnatural nucl eotide |inkage eamn/usez/o0foor
exanpl e, a phosphorothioate |linkage in place of a 15 phosphodi est er

| i nkage, which increases the resistance ¥ the nucleic acid nolecule to

nucl ease degradation. Various nodifications and |inkages are described,
for exanple, in PCT pgublindiVoiusb OBeatadsoy Thee akpviatt 4P| Bstheduse in

an i munogenig, c?&f&{H)PE}t]éé’”a&rﬁﬂn?@t@'fé@r{ﬂz@egrb&{ofé‘ed%'flekéﬂtpﬁﬁon
General ly, the anount of "a nucleic acid nolecule containing an

|ncluded||1%ﬁﬁﬂﬁﬁﬁﬂﬂkﬁnﬁ@ﬂ@@ﬁ&k&@@$oneth¢¥ Hemilbanapval yoor 'a g/n1 to
about 1 ng/nd #gg b i g 5 pgtm , including
about 5 25 jad? ¥g/ 1@5%9%2%}9 ,£H1 jlﬁ?ﬁ#g%rgg OE% 250 pg/ m .

The skill%=d mmsmm srandenehegent feconpogimboni Hoabhat epptadnponent s can
optionally o IKQQQ- i I gen optionally
adm ni st ered :%ggt er vﬁ%%:fwhﬁﬁéé% % 3 g #fgﬁgﬂ%gfg%éﬁﬁﬁu%%genlc

conposi ti on.arButec dripon enmmt&awskmOMHC1ﬂlct&m&@r@rapdptmdhqde for

exanpl e, cytoklne nd_h ock

pr ot ei ns, such munogﬁ—rlgﬁ%d %%7%%8%%%11%%%‘@8% ]%%617978 g%?ngl vi dual

treated by1jmmmmngﬁn1mnn®mp¢mmt1cnncmptcumaaiw MQraduhansbeeeﬂypmooﬁr nor e
differeq%-kﬂﬁ& | mmung eni c cqg905|t|ons o tge{15|nu taneoushy or
sequent ial | T EoF BT e, AR T naf vidlar O RR et 3 adhi fi SteFed an
|nnunogem<:pmmmxnﬂé;(H]ﬂwmﬂe£©naei@5aﬂd alpa@tp@itltmmunaganogen and a
first adjuvqpt qpq: . . . .
ormulated with a single type of adjuvant. The skilled
person can determine an appropriate immunogenic
composition or combination of immunogenic compositions

15 for use in the treatment method.

The duration of the first treatment withdrawal
can be determined based on the period of time during
which viral load 1s maintained at an acceptably low
level. Alternatively, the duration of the first

20 treatment 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 in the
Example, an exemplary anti-retroviral treatment

25 withdrawal period is 8 weeks. 1In patients with higher
levels of CD4 T lymphocytes, such as CD4 counts of at
least about 200 cells/mm® or at least about 300 cells/mm’,
it is anticipated that the duration of treatment
withdrawal can be extended for long periods, or

30 indefinitely, while maintaining suitably low viral load.

Low viral load is correlated with the
effectiveness of CD8 stimulation during treatment
withdrawal. CD8 stimulation can be determined by methods

35 known in the art. Exemplary methods include direct



anot her that contains a nucleic acid or peptidic inmmunogen and a second
adj uvant. Likew se, a single imunogenic conposition can contain nore than
one type wD 02054426/ | munogen, such as any conbi nati on of &cCwiusat/o2oparticle,
a nucleic acid and a peptidic i munogen, fornulated with a single type of
adjuvant. The skilled person can deternmihe an appropriate inmunogenic
conposition or conbination of inmunogenic conpositions 15 for use in the
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wi t hdrawal period will generally be at |east 1 week, such as at |east
about 2, 4, 6, or 8 weeks, and can be about 10, 12, 16, 20, 30, 40 weeks
or longer. As shown inGeneraE&gnphBtianeéxenwkalydaugitreatmehtaheedeatnent

25 wi t hdr mal |od iS.:8. patle evel s of CD4 T
Iynphocytes %g eiﬁﬁt%%ﬁ 5 u%#ll VlFe %OU?SZg s% k or
| east about ﬁﬁ@d@eéfmiﬂaﬂ levéllis ahélprpdéedrmhaédtmevdmratlwhlah

an e extende for 30 indefinitely,

treatnent withdra ds
whi l e nalnta?ﬂthr%€¥?%b¥§ | bhFR PSR IﬁﬁdrelfgﬁgeﬁFg C?Baé is correl ated
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CD8 stinulation can b etern.ned by nethods 35 in the,art,. Exenpl ary
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is correlated with
0,000 copies/ml.

Second, third, fourth, or subsequent treatment
withdrawal periods can be of the same duration, shorter
or longer than the first withdrawal period. It is

15 contemplated 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.

20 The invention method is preferably practiced
with at least 2 cycleg 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

25 toxicity by withdrawal from anti-retroviral treatment, it
is beneficial to practice the invention with the minimal
number of cycles needed to maintain viral load at an
acceptably low level without continued anti-retroviral
treatment. However, there is no contemplated upper limit

30 for the number of treatment and withdrawal cycles that

can be used to treat an individual.



CD8 cytolytic activity (see, for exanple, WO 00/67787). Cenerally,
anti-retroviral drug treatnent need 5 not be reinitiated until viral |oad
has rebouwoadossi2z@ predeterm ned | evel. The predet erm neaCiraset/ozr7 whi ch
anti-retroviral treatment is reinitiated can be determ ned by the skilled
person, but will generally be at a virat®load of greater than about 20, 000

copies/m, 10 such as greater than apout 50,000 or greater than about
100, 000 copi es/ ml. SecBhdEEOTRRFHEOR ofittth, HbY StRrErreht meFratmented

W thdrawal pgefiggs Han el ddesspner et o - SOOFSRI ra Pl tLo8g8Ent han the
first wwthdrawal period. It is 15 contenplated that the invention nethod

may be ef f ectd5ROUY nimaIH\day Focorle ot sempskeuehrtke@aRFerit AR t hdr awal
periods to heftended,diiadangerprperdfiio id, e, 400 cPebPaPse

indefinitely, while maintaining viral |oad at an accqu)t ably low level. 20
The i nverlt i o ¥R H inetdied erabryl pkerd i ¢l b feduged eagta2leyeres of

treatment wi{ I 01’%5‘5 I el ;Sji‘é’é ddj Lion e hts in
control ling lé\}?ér]g'}w%uoca}g arE:{{n e o lgaeI?\c/)ieT%' (?M@(?h%, 4,/s%fbr1%r%$e@ﬂé?llgl Zgéb I n
vi ew of the aVEMGgerigs /roherimglediag nkers cdzan adkl0 @6 1089 ci 750 by

w t hdrawal f | -r LT QFE'J} Bt | Cl to practice
the inventi o%&dve t (%’helednq g(#m?faé %faﬁ%%ar of c%%?%%gn%g%i(tg%%n%i ntain viral

| oad at an wicthedrawdl fown | estetowi rhabutrenrneémued anti-retroviral
treatment. However, there is no contenplated upper limt 30 for the nunber
of treatnment and withdrawal cycles that can be used to treat an

i ndi vi duad . WO 02/ 0587226 PCTV&IS80R1020577hod 81 ¢ e bampadvanpageohs HLV

treat nent rﬁﬁéﬁé§&ﬁ§“¥ke rebound to an unacceptably high viral load,
such as a viral load of 10,000, >15,000, >20,000,
>50,000, >75,000 or >100,000 copieg/ml, during the
initial period or subsequent periods of withdrawal from

15 retroviral treatment. Rebound to an unacceptably high

viral load can be delayed, for example, by at least about
2 weeks, at least about 4, 6, 8, or more weeks, including
several months, years or indefinitely, by practice of the

invention method.

20 Yet 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 involve withdrawal from anti-retroviral

treatment alone.

25 A further contemplated advantage of the
invention method is a reduction or delay in the
development of one or more symptomg of acute HIV
infection. The symptoms of acute HIV infection are well
known in the art and include, for example, fever,

30 headaches, sore throat, pharyngitis, generalized

lymphadenopathy and rashes.



in the art,

such as structured anti-retroviral treatnent w thout

i muni zation, the invention nethod provides several advantages. For
exanpl e, W9 oprssieé ce of the 5 invention method, viral | oascrarssobeored

to a | owner

| evel , such as | ess than 10,000 copies/m, less than 7500

5000 copies/m, including | ess than 250CG° 1000, 750, 500, 250, 100 o

copi es/

durlng a period of wthdrawal fromretroviral treatnent.

i nvention nethod is alAdsiddvenn o Sorremeit e mATHe28pBuRE Ebean
unaccept abl y; A g M dle 1284, i n SUGHe 83 @edﬁé@ioﬁ(@ﬂ @£1240i 00y >15, 000,

>20, 000,

>50, 000, >75, 000 or >100,000 copies/m, during the initial

uced
or

r 50

10 The

period or sulpRfrpNEHebdsIRY SWTPEPENal 11¢ b IE rATPSviehrtedeat nent .
E&m&%@lbé ylﬁegéhefﬁé al o 9agd C@:E*cé’i?sﬁ&ll aygdpaf PEnexanpl e, by

at | east abo 2 weeks [ east about 4, 6, 8, or nore weeks, including
several rontswgviseaks or |ndef| nitely, by practice of the invention

Yet anot her contenpl ated advantage of the invention nethod is a

Rebound to

met hod. 20
nore rapid

or nore sustained increase in H V-specific CD4 T cell cou

as conpared to nethodsFuttdter mabivempl atheld cadivaritapneamnier et hoyheal

treatnent al one. SOﬁga%aé}%y&%ﬁéfﬂyﬁgée‘glﬁqV@é 0?19{ tgelogﬂg}_zeggég

nmet hod i s a reduction “or

devel opnent

of acute H \bof itfexinart., Brel sy npbwas pérca@mm;@géild/flma’ecenba are vveII
known in thedeq;etjtg%nidn%n&l udereé‘gsrt,?e n%tjg%lglg %Viép Qeadaches sore

t hroat, pharyngi

eneral’i ze Hopat
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Additionally, it is expected that treatment by
the invention method will result in fewer toxic side
effects associated with long-term anti-retroviral drug
treatment, including a reduction in cardiotoxicity,
hyperlipidemia, hyperglycemia, lipodystrophy, insulin
resistance, and other 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

period of anti-retroviral treatment withdrawal.

Eight chronically infected patients who were
virologically suppressed on HAART (highly active anti-
retroviral therapy) regimens, who previously had received
REMUNE™ therapeutic immunizations were enrolled in an
open label prosective study of structured treatment

interruption (STI) of HAART.

nts,

n

nmor e " Synpt o

yan rashes. WD 02/ 058726



Addi tionally, contenplated advantages of the invention nethod include a
reduction or delay in the developnent of AIDS synptons, including

Al DS- r el awed2/osfport uni sti c i nfections, and an extensi on @®CTasb2/@77 5
survival. Further contenpl ated advantages are a higher degree of patient
conpliance with treatnent, a | ower cost 2®f treatnent, and a | ower
percentage of patients developing drug resjstant strains of virus. 10
Additional ly, it is exXpERIQFAIRPEPEEIFENILIHY TeFersRentPBR) ne® eV wi | |
result in fewer LX & dthi @i focts Rssochahask Wi hehONIrtBE her cell,
anti-retroviral drug treatnent, including a reduction in cardiotoxicity,
hyper | i pi deri%E 1 Ryper gY%Rﬁarﬁ%S,aMQ%dﬁysflf%%ﬂhyPe#*@mlﬁl 1sleedi st ance, and
ot her adver%rféﬁ@&tesaﬂec%q@sbe@mbgﬁe Bhd - pdder £l | o4 g, gxanpl es are
intended to illustrate but not limt the present 1nvention. EXAMPLE I 20
Thi s exarfpl el vgtdvecytitats tivarlagaian cindemuh bt i cnd bR anf HpY theunogen
provi des for. g -HNEX Y, Hengecr | ' I | ng.a second
period of anltrlﬂﬁrcet rovi rabee%eoaét rqr%nt W th ramjfglaﬁ%%' c%?%mgfg%‘ﬁqyll&nf ected
patients whdakelree 125 virol ogically suppressed on HAART (highly active
anti- retrowifal, therapy) reginmens, who previously had received REMINETM
t herapeutic Trmuni zati ons were enrolled in an open | abel prosective study

of structureg .eat lnterpuption ) of HAART. 058726
PCT/ US02/ 02()%#{%%11{5&%#5%% e&for gl i fer a?;lr-\‘/a)é responses }A&‘?géfo H VvV
REMUNE™ immunization immunization
Immunizations p24 LST p24 LSIT
10 1 6 9.6 31.48
2 9 2.55 26.6
3 6 1.63 94 .09
4 6 0.450 43 .35
5 5 2.58 22.46
15 6 10 1.55 59.67
7 10 6.47 44 .78
8 9 1.09 12.61

The immunized patients were placed on a
20 protocol in which HAART was withdrawn for a maximum of 8
weeks, 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

25 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

30 median post peak low ig consistent with immune control
being initiated during the first STI. The patients were

then placed back on HAART.



p24 anti gen,
assayed on fresh peripheral

which is a neasurenent of CD4+ T hel per cell activity, were
bl ood nononuclear cells (PBMCs). The baseline
anti - p24 wologoopttecyt e stinul ation index (LSI), and LSI af Pem/ushro2orndi cat ed
nunber of REMUNETM i nmuni zations, are shown in Table 1. Table 1 Patient
Nunber of Pre- Post- REMUNETM i nmuni zati%n i muni zation | muni zations p24
LSI p24 LSI 10 1 6 9.6 31.48 2 9 2.55 26.6 3 6 1.63 94.09 4 6 0.450
43.35 5 5 2.58 22.46 Wil FonnsREgiwytion 1of (€ e=llg by 9 1.09 12. 61
The i muni zeidnmlzeﬁfomerﬁxplmdc@m@ 2P PO RGAbud Ny L Ch; HAART vas

withdrawn for a maxi num of weeks, after which patients were placed back
on HAART f orcoukigtaieors W@é’ékscm theykp j eﬁﬁl@t@@rm@mm@ ¢¢nisrobrwagcond

treatment inhery %dﬂ%é@%ﬁ&ll&% ﬂkgéé‘dé,z%&%P 09%)1 El@@%&%é?;?sgjé}ﬁ% 'n‘éet}]'em?

points, patients were required
first STI5 3IJ8C~'=FIEI\MP\3@'M Mg ape@aﬁlmkvdl@ptrﬂay@d:h@ r%¢C¢1m®dST€X/L) peaks

f <10, 000 Qpi / i peak
?ro;ﬂhe pea VI raI godllrji?élvﬁg E%Shogf ﬁr%%%geﬁf%nﬁ /”8 Vc'v oa

an pos peak | ow
i s consi st erREMUNET" |pnefmrtmmaordhsmsllnérmvtgr¢mgicaébcbéh}té nof téeo foost STI.

The patients weres/ntllh.en so)sacpeadubeaﬁ:tks

the peak viral load during the second STI.

5gcre£géd their viral load from

10 The peak and post-peak viral loads during the

first and second anti-retroviral treatment withdrawal

periods (STIs) for the 8 patients are shown in Table 2.
Table 2
Peak VL Post-Peak Peak VL Post Peak
Patient | (copies/ml) | Low VL (copies/ml) | Low VL
(copies/ml) (copies/ml)
1%¢ STI 1t STI 2%  gTI 274 gTT
15 1 50 50 67 67
2 7205 2204 1882 681
3 165580 25177 10672 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
Mean 65600 22080 14960 12060
CD4 helper p24 LPR responses induced by
25 immunization were observed to be stable during the study,
with little variation in mean LSI observed during the
first STI, second STI, and intervening treatment period.
In order to determine whether immunization was
30 involved in the lower peak viral load setpoint during the

second STI,

a least squares regression model was used to

examine the relationship between the post immunization




WO 02/ 058726 PCT/ US02/ 02077 21 Wth imune activation of CD4 cells by

i mmuni zation, and CD8 cells by autologous virus in conbination with CD4
hel p, furwber/ofsTemne control was then realized during theczamsoneosdTI, with
a lower peak 5 viral |oad. Mre speC|f|caIIy, during the second STI, wth
a nean follow up of 7.5 weeks off HAARBZ25/8 of the REMUNETM patlents

obt ai ned V|rolo ical peaks of <10,00Q copies/m. 5/8 patients_decreased

their viral PRE&UIRROFFRt heSPeRRST| PR [BSdJAGErKE EReLPEEWERE ERE 10 The

peak and postrpeakn¥i éaboh@ad§rgyr iL8gdt Beakki.r sh apdngeqandogakhvegt roviral
treatment w thdrawal gerlods (STIs) for the 8 patients are shown in Table

2.  Tabl e 2swggrsyingoshapeagspéiRe\PopbsimpEakzapaPneRR4( &8BBes/ M) Low VL

(copi es/ m ) pLaws Ve cal eapi galatdobooni oskah) 10ah STLkdsheBlLeand STl 2nd ST
15 1 50 50 67 67 7205 2204 1882 681 165580" 25177 10672 7272, 4

180606 6%13tHT88 9@@889504@7§@I§53h66§6 @283295651699 =210458267 1100 7
62059 62659,16044) 2956 8081238,375000:75090:>75000HEg8 5600502000 14960

12060 CD4 hel per p24 L responses i nduce i mruni zati on
observed t obbecsinbl BPBureésgonfe seunys aMF@genI@ﬁﬂéceérbﬁtlon in mean LS

observed dufpngntBge i bh BhaSThe $858RAcBALroaNds! B RLYCRLRY 1 LLRALIEN

peri od.
(Patient 8).

10 These results suggest that immunological
control resulting from HIV therapeutic immunization is
involved in the decreased viral load peak observed after
the second STI in HIV-infected patients. More
specifically, these results suggest that an immunization

15 protocol that enhances HIV specific T helper cell
activity (LPR) provides support for CD8 T killer cells,
which are activated by autologous virus during the first
STI. By combining therapeutic vaccination which
stimulates CD4 T helper activity with an initial anti-

20 retroviral treatment interruption period to activate CDS8
T cells, viral replication can be maintained below the
level that causes clinical disease during subsequent
interruption periods. Therefore, such a method is
expected to be beneficial in limiting the toxicities,

25 costs, compliance problems and development of drug
resistance associated with chronic antiviral drug

therapy.

All journal article, reference and patent
citations provided above, in parentheses or otherwise,
30 whether previously stated or not, are incorporated herein

by reference in their entirety.



In order to determ ne whether immunization was 30 involved in the |ower
peak viral |oad setpoint during the second STI, a |l east squares regression
nodel wasw0lewm58706 exam ne the rel ati onshi p between the p@est/tusemmrzati on
WD 02/ 058726 PCT/ US02/ 02077 22 baseline LPR responses and the difference
between the first and second viral |oa¢P peaks. A trend was observed

suggesting that baseline post-inmunjzation p24 LPRs predicted the decrease
in viral load peaks belhelerghete fipsenbnatsBeenacer| deetehbedsyibbes

sl ope= -1753c6erBTlel@b t&E BRhRplEBepRatiigRly Wibhe hetl Qust o tael per
basel i ne LPR response to p24 antigen induced by inmmunization had the |east
control of VRegrstepd cheroHaripryfi BREig)catdonvesan sumesies widdsiutt hat

i munol ogi cgk a%@@thErB%SHhE'QBiE&Q”b@'Yh%h§%%%%%ﬁb%.'”ﬁ%@d%ﬁﬂﬂﬁlys _
involved in tﬁe_decreased.V|ral_load peak observed after  the second STI in
H V-i nf ect ethpatngansionbie lapaerfi eallyy bvt fése clegist-s suggest that an

i mmuni zation 15 protocol that enhances H'V specific T helper cell activity
(LPR) provides support for CO8 T killer cells, which are activated by
aut ol ogous virus during the first STI. By conbining therapeutic

vacci nation which stinulates CD4 T hel per activity with an initial anti 20
retroviral treatnent interruption period to activate CD8 T cells, viral
replication can be mai ntained below the 1|evel that causes clinical disease
during subsequent interruption periods. Therefore, such a nethod is
expected to be beneficial inlimting the toxicities, 25 costs, conpliance
probl ens and devel opnent of drug resistance associated with chronic
antiviral drug



therapy. Al journal article, reference and patent citations provided
above, in parentheses or otherw se, 30 whether previously stated or not,
are i ncorworiawssizhierein by reference in their entirety. WOTQRODED726

PCT/ US02/ 02077 23 Al though the invention has been described with

reference to the exanples provided abov& it should be understood that
various nodifications can be made wi thout departing fromthe spirit of the
i nvention. Weebrdpngilginsdt h&:i nvention is linited only by the claims. WO
02/ 058726 PCT/ US02/ 02077 24 What is clainmed is: 1. A nethod of treating
an H V-infected individual, conprising: (a) treating an H V-infected
individual with 5 at leash wpicheht?f rereavinal asoipYundie¢bydi muni zi ng

sai d indivi dyagl ,Wst,41an ; kBpUnogeni ¢ conposition; (c) w thdraw ng
t r eat ment m?tﬁ gaig ant i - g%rgggral conpound; 10 (d) reinitiating
treatnent with at | eastabnereaining ran rdyvr ahfeonpdubndivafupkpeathng step

15 2™ The neEnoa sr ofgi B hRsr o h ek Gered T on ) nduces an ant i H v
CD4+ T hel per cell reSponsendiziie setdotndivifiadn ¢ithhenelfvVsai d
immunogenic composition;
(c) withdrawing treatment with said anti-
retroviral compound;
10 (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.

15 2. The method of claim 1, wherein said
immunization induces an anti-HIV CD4+ T helper cell

response.

3. The method of claim 1, wherein said
immunization comprises administering said HIV immunogenic

20 composition more than once.

4., The method of claim 1, wherein said HIV
immunogenic composition comprises a whole-killed HIV

virus devoid of outer envelope protein gpl20.

5. The method of claim 1, wherein said HIV

25 immunogenic composition comprises an adjuvant.

6. The method of claim 5, wherein said

adjuvant comprises incomplete Freund’s adjuvant



i mruni zation conprises adm nistering said H V i munogenic 20 conposition
nore than once. 4. The nethod of claim1l, wherein said H 'V inmmunogenic
conposi t iwp oeosieé ses a whole-killed H'V virus devoi d of Pomtusn2/eevel ope
protein gpl20. 5. The nmethod of claim1l, wherein said HV 25 immunogenic
conposi tion conprises an adjuvant. 6. TRAe nethod of claim5, wherein said
adj uvant conprises inconplete Freund' s adjuvant WO 02/058726 PCT/ US02/ 02077
25 7. The nethod of cl di-m Thewhekepa 9&i LALW 1l nihasgéni 6ad6nPadi ti on

conprises abnh@dgeNe JIMPHRALLIIUIRLYIM SRAUBNCR {JSYne 8. The method of
claim 1, mheréiﬁéézid HV °5 in%Unogenic conposiﬁion i§%EENUNETNI 9. The

met hod of cREMWIPStiferlaiteryaise¢dHevcs nlfifogeni ¢ conposition is a

conbi nati on of REMJUNETM and at |east one ISS. 10. The method of claiml,
wherein said anti- 10 retroviral conpound is selected fromthe group
consisting of a protelse Thaibeétbed afreledimelt r whesreipt asédi HAVDI t or and

a ribonucd eoti r inhihitor.. nmet hod of claim1, wherein
said anti - r@?&%&p%gﬁgig%%%ﬁ% E?§53éﬁe%#gq romthe group consisting 15 of

a viral adsorption inhibitor, an HV entry inhibitor, an integrase

i nhibitor and a virus-gell S| iphibitor. 2. The nethod .o aim1l
wherein said anti - retgbviF%% %?Q% ﬁeé? %%aépe%’(g ngaﬁcsglﬁlgl§:ral | oad
to | ess t hanmB0dOgemdicesompos2®idd. iEhe memtdcheoficl aifmMREMUMEET eird sai d

anti- retroyiral _treatne in step (a) reduces HV viral |oad
XE aeast % e Q S.

10. The method of c¢laim 1, wherein said anti-
10 retroviral compound is selected from the group consisting
of a protease inhibitor, a reverse transcriptase

inhibitor and a ribonucleotide reductase inhibitor.

11. The method of claim 1, wherein said anti-
retroviral compound is selected from the group consisting
15 of a viral adsorption inhibitor, an HIV entry inhibitor,

an integrase inhibitor and a virus-cell fusion inhibitor.

12. The method of c¢laim 1, wherein said anti-
retroviral treatment in step (a) reduces HIV viral load

to less than 5000 copies/ml.

20 13. The method of claim 1, wherein said anti-
retroviral treatment in step (a) reduces HIV viral load

to less than 500 copies/ml.

14. The method of claim 1, wherein said anti-
retroviral treatment in step (a) reduces HIV viral load

25 to less than 50 copiles/ml.

15. The method of claim 1, wherein said
withdrawal in step (¢) is for a period of time until

viral load rises to greater than about 100,000 copies/ml.



to Il ess than 500 copies/m . 14. The method of claim11l, wherein said anti-
retroviral treatnment in step (a) reduces HV viral load 25 to |ess than 50
copi es/ Mwo12/058Tbe net hod of claim 1, wherein said w thdPa®aiso2/mo3tep (c)
is for a period of time until viral load rises to greater than about

100, 000 copies/m . WO 02/058726 PCT/ US02% 02077 26 16. The method of claim
1, wherein said wthdrawal in step (c) is for a period of tinme until

viral load rises to gré@terT$%a%¢%@%étO%O?é@@mcépiE@?ﬁ??nlﬁal¢he met hod of

claiml, whgiehRraabd i3 Wckbdrawak of Bost 8P gl d SOk ideP@iqd of tine
until viral load rises to greater than about 20,000 copies/nl. 18. The
net hod of cVarallloakerdisgssaPdIrapthdr Aham ioposttes 0 OP 0 sopdesd™eri od of
at least 2 weeks. 10 19. The nmethod of claim1l, wherein said wthdrawal
in step (c) is for a period of about 8 weeks. 20. The method of claiml,
wherein reinitiating sa7d abeé¢-methodi el cladat kenvheénesnepaid) reduces

i als | aadnho lass sbhap p0QR) coml 8 o2k oEne Rt fadaf claim 1,
wherein Trernitrating said anti-reftroviral treatment in step 6 reduces
H V viral |wvadafolbesls rtilsas 500grepites/ irhan?2bcTire 290t000d cofb ielsaimh .1
wherein reinitiating said anti-retroviral treatnent in step (d) 20
reduces H'V viral load to |l ess than 50 copies/m . 23. The nethod of claim
1, wherein said reinit8atethamechedrofi cabimreat weatein séeg (d) is for

a period ofwggﬁgt 8 gks. (c)

rawal in step is for a period of at least 2

weeks.

10 19. The method of claim 1, wherein said

withdrawal in step (c¢) is for a period of about 8 weeks.

20. The method of claim 1, wherein
reinitiating said anti-retroviral treatment in step (d4)

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

15 21. The method of claim 1, wherein
reinitiating said anti-retroviral treatment in step (d)

reduces HIV viral load to less than 500 copies/ml.

22. The method of claim 1, wherein
reinitiating said anti-retroviral treatment in step (d)

20 reduces HIV viral load to less than 50 copies/ml.

23. The method of claim 1, wherein said
reinitiated anti-retroviral treatment in step (d) is for

a period of about 8 weeks.

24. The method of claim 1, wherein HIV viral
25 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.



24. The nmethod of claim1l, wherein HV viral 25 |load in said individual
followng step (e) is maintained at |ess than about 10,000 copies/m for a
peri od ofweto2/obsgast about 8 weeks. WO 02/ 058726 PCT/ US02/ @2@AK02/@0725. The
met hod of claim1, wherein HV viral load in said individual follow ng
step (e) is maintained at |ess than ab&Ut 5,000 copies/m for a period of
at |east about 8 weeks. 5 26. The nmethod of claim1, wherein HV viral

| oad in said individua®>f ol TeairRtie@pof e§lasmnhi nvhehedn BIV|essalhan

about 500 ceghesifl shok 3nRERiAHA01 £BH1LGASy AR WeekSiintained
at less than about 5,000 copies/ml for a period of at

least about 8 weeks.

5 26. The method of claim 1, wherein HIV viral
load in said individual following step (e) is maintained
at less than about 500 copies/ml for a period of at least

about 8 weeks.



