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Kendall A. Smith
Overview

This conference will probably go down in hisory as a mgor turning point in the HIV
epidemic. The NIH announced that it is changing the recommendations for the treatment
of HIV infection from tregting aggressvely with Highly Active Anti-retrovird Therapy
(HAART) as soon as the diagnosis is edtablished, to a recommendation of waiting to
initiate therapy until after the dirculating CD4+ T cedl concentration fals below 350
cdlgnl. This is a sismic shift in policy, and represents a totd reversa of opinion as to
the safety and efficacy of HAART. HAART s effective thergpy for HIV infection and is
capable of suppressng vird replication. However, now it is recognized officidly that
HAART cannot cure HIV infection.

If HAART is €ffective in suppressing HIV replication, it could ill represent a long-term
solution.  However, the most compelling additiond reason that the NIH has changed the
trestment recommendations is that continuous HAART reslts in serious long-term
toxicities, including metabolic acidoss, diabetes, and hypercholesterolemia  with
premature arteriosclerotic cardiovascular  disease.  Accordingly, the treatment of HIV
infection with  HAART is now dgmilar to the treatiment of cancer with cytotoxic
chemotherapy: both thergpies are only trandently effective, and both are considerably
toxic. In many respects HAART for HIV infection is comparable to steroid therapy for
rheumatoid arthritis Both thergpies ae initidly very effective, yet ther continuous
gpplication leads to such serious Sde effects that they cannot be taken in effective doses
continuoudly.

This policy change dso represents an admisson that HIV is a chronic infection thet very
dowly damages the immune system. Now that everyone has experienced the recovery of
patients who had very low CD4+ T cdls after severd years of no effective thergpies, it is
clear that if therapy is delayed, even for severd years individuas can 4ill recover when
HAART is initiated. Accordingly, the idea that the immune system is irreparably
damaged upon chronic HIV infection isno longer tenable.

The new guidelines do not enuncigte a policy for individuds who are currently on
HAART with undetectable plasma HIV concentrations and CD4+ T cdls within the
norma range (i.e. 600-1200 cdls/nl). However, by extrgpolaion it is difficult to
recommend continuation of HAART for these individuds, given the increasing incidence
of serious sde effects with increasing duration of therapy.
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In view of the increesng evidence that recently infected individuas and even chronicaly
infected individuals have readily detectable host reectivity to HIV (see below), it appears
likdy that immune-based therapies (IBTs) should be explored in conjunction with
HAART, with the am to dimulate HIV-specific immune reectivity to the point where
HAART could be discontinued and the immune sysem could effectively contain any
resduad HIV in a latent dae. Essentidly, this occurs upon the immune reection to dl of
the members of the herpes virus family.

There were severd reports given at the meeting that warrant specid mention in regard to
IBTs:

Abgtract #272 by M. Betts from Rick Koup's group (Ddlas) and Louis Picker's
group (Portland) reported on studies andyzing totd HIV-specific CD4 and CD8
responses to stimulation by mixtures of peptides derived from the HIV genes.

As background, it is well known that there is a reversa of the CD4.CD8 rdio in
untrested, chronic HIV infection, which results from a decrease of CD4+ T cdls
and an increase in CD8+ T cdls. Generdly, the concentration of CD8+ T cdls
doubles, from ~ 500 celgni to ~ 1000 cdlgni. Although it is known that the
decrease in CD4+ T cells occurs as a consequence of infection by HIV, the reason
that CD8+ T cellsincrease has not been explained.

In experimenta anima vird infections such as lymphocytic choriomeningitis
virus (LCMV) in the mouse and Smian immunodeficiency virus (SIV) in the
monkey, it has now been proven usng newly devised assays that there is a
marked proliferative expandgon of virus-specific CD8+ T cdls This information
has revolutionized our view of how the immune sysem responds to infections by
intracellular microbes such as viruses,

This report by Betts and colleagues, for the first time reveds tha HIV is no
exception, and that the immune system recognizes and reects to persstent HIV
infection in the same way that it does in dl other vird infections that have been
well sudied, i.e. by a huge increase in the concentration of CD8+ T cells. CD8+ T
cdls act to control vird infections by direct cdl-cdl killing of infected cdls, and
by secreting antivira cytokines such as interferon-gamma (IFN-g) and tumor
necrosis factor-apha (TNF-a).

Bets e d. used the technique of activating lymphocytes with mixtures of
overlapping peptides taken from the sequences of every HIV protein to get a
“thorough, accurate, quantitative analysis of the T cell response to all possible
antigens of HIV'. After a short-term activation, cdls were andyzed by flow
cytometry for intracdlular cytokine production. They found that dl 23 patients
andyzed had readily detectable CD8+ T cells that recognized HIV. Moreover, the
percentage of cdls pogtive varied from 2%%-25%. Given the fact that the assay of
intracellular IFN-g production only detects ~ 50% of the actual antigen-reactive
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cdls, these data indicate that 5%-50% of the circulating CD8+ T cdls are reacting
toHIV.

Data from the CD4+ T cdls were dso noteworthy. Based upon lymphocyte
proliferation assays (LPA), it has been reported that individuads infected
chronicadly have no HIV-reactive CD4+ T cdls. However, the LPA is an
insengtive assay, and is known to underestimate the frequency of antigen-reactive
T cdls Betts and co-workers found that 0.2%-1.5% of CD4+ T cdlls reacted to
the HIV peptide mixtures. At this time it is not clear whether the lower frequency
of CD4+ T cels compared with CD8+ T célls is unique to HIV or will be found in
other vird infections as well.

Thee daa reved just how active the immune sysem is in pesgent HIV
infection, and they provide the rationale and the hope that IBTs can be used to
augment this pre-exiding immune reectivity.

Symposium on Structured Treatment Interruption (ST1)

Bruce Waker from Massachuseits General Hospital chaired this sesson, which
also was accompanied by a poster session.

Marty Markowitz from The Aaron Diamond AIDS Research Center summarized
ther data on STl after successftul HAART for individuds identified early after
infection (abstract # 288). Subjects were diagnosed within a mean of 60 days of
the firsd symptoms of HIV infection, received an average of 3 years of HAART,
had undetectable VLs and had mean CD4+ T cdls of 811 cdlsmprior to STI. All
14 subjects experienced a relgpse of viremia within 20 days (mean), with pesk
VLs at 39 days (5.6 weeks). However, al subjects but one then lowered the peak
VL by an average of 1.45 logio to a lower plateau (“set point”), a change that was
accompanied by detectable increases in HIV-pecific immune reectivity.

F. Garcia from Barcelona reviewed the results of a study (abstract # 289) of
subjects infected chronicaly where the control group was left untreated, while the
experimenta group received 1 year of HAART interrupted for 4 week intervals 3
times during the year. Both groups then were evaluaed after 1 additiond year
without thergpy. After a year off of HAART, the trested group had a significantly
lower VL, and higher CD4+ T cell counts than the control, untreated group.

P. Hermans of Brussds reported on 10 patients who discontinued HAART after
12-40 months of trestment for early primary infection (abstract # 290). Four of
these patients controlled vird replication: mogt dgnificant, 3 patients have
undetectable VLs (< 50 copies/mL) after 18, 20 and 40 months of follow-up.

L. Ruiz of Baddona, Span reported on a collaborative study with investigators
from Paris and Edinburgh (abstract # 291) of a randomized controlled trid of 26
subjects infected chronicaly before HAART initiation. After 2 years of HAART,
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the control group continued HAART, while the other group underwent 3 STis for
30 days each, 90 days apart. After 3 STIs, this group appeared to have an antivird
response, in that the vira set point was ~ 1 logio lower after the 3% STI, compared
with the 1% and 2" STI. In addition, the burst of viremia after each STI was
accompanied by an increase in HIV-specific effector CD8+ T cdls in 42% of the
patients.

Bruce Wdker (Boston) reviewed their data on STI in subjects treated with
HAART ealy dfter infection. Their preiminary data were published in Science in
September, 2000. They now have sudied 14 individuads and their results are
amilar to those of the group from Brussds. After one STI, 6 of these subjects
were aile to control their plasma HIV concentrations to low levels, < 5,000
copiesmL, without any further trestment. In 7 of the 14 patients, the plasma HIV
concentration increased to > 50,000 copiesmL rapidly after the 1% STI, so that
their protocol caled for an immediate re-initigion of HAART. However,
subsequent to a 2" STI, 5 of these 7 individuds controlled the plasma virus
concentration to < 5,000 copiesmL, suggesting that repetitive exposure to the
virus simulated the capacity of the host defensesto control vird replication.

| presented our data on 14 chronicaly infected individuals who had recovered
norma CD4+ T cel concentrations and had eevated circulating CD8+ T cdls
and NK cdls after a leest 3 months of HAART plus daly low dose IL2 therapy
(8bstract # 360). In this study, subjects continued IL2 therapy during the
interruption of HAART. All subjects underwent a relgpse of plasma HIV within a
mean of 19 days (amost identicd to the Markowitz data), and after a rapid
increase in plasma HIV concentration for ~ 2 weeks (mean doubling time 1.6
days), the VL pesked after a mean of 41 days (5.9 weeks). Subsequently, the
plasma VL decreased a mean d 1 logip over the next 2 weeks (Smilar to the 1.45
logio decrease obtained by Markowitz), and then reached a trough (set point).
Coincident with the decline in plasma HIV concentration, there was a doubling of
the circulating CD8+ T cdls, while the concentration of CD4+ T cells underwent
a trangent, mean 24% decrease, and the concentration of NK cdls remained
unchanged.

6 individuds have undergone a second interruption of HAART. In 4 of these
individuals, the pesk VL was >10-fold lower after the second trestment
interruption compared with the firg interruption. In addition, the trough plasma
HIV concentration was significantly lower after the 2" interruption as compared
to the firgt interruption in 3 of 5 subjects where data are available thusfar.

From these reports it is evident that upon interruption of HAART, a very
characterigtic viral relgpse occurs, with the onset of viremia detectable within ~ 2
3 weeks, a pek plasma HIV concentration within 5-6 weeks, followed by a
decline in VL over the next 2 weeks, reaching a trough or “vira set point” by 8
weeks from the time of the interruption of antivird therapy. Accordingly, these
vird relgpse dynamics can be used as an in vivo assessment of host antivird
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reectivity, and the treatment interruption can be a Diagnostic Treatment
Interruption (DTI), which can be used to assess the efficacies of various IBTSs.

The totad area under the plasma HIV concentration curve for the 812 weeks after
the DTI should provide for a very rgpid and quantitative andyss of the capacity
of an IBT to change the magnitude of the host response to HIV. This is especidly
important for the evduation of IBTs tha may target different cels within the
immune sysem: the ultimate test for efficecy is the antivird effect of the immune
system, and the FDA has dready approved dl of the antiretrovird agents on the
basis of an antivird effect.

HAART Sparing Regimens

As dready mentioned, HAART resembles both cytotoxic chemothergpy for
cancr and deroid therapy for rheumatoid arthritis. Therefore, agents and
regimens that permit the discontinuation of HAART, but the maintenance of the
immune sysem, would be expected to be beneficid in the long-term trestment of
HIV infection. The FDA has approved agents that are “seroid-sparing” in the
treetment of severad diseases, and consequently it might be anticipated that
clinica trids desgned to test the efficacies of IBTs by the duration that patients
can remain off of HAART.

Symposium on Primary I nfection

Giuseppe Pantdeo (Lausanne) and Susan Little (San Diego) chared a very
interesting symposium on primary HIV infection.

G. Rizzadi from the Panteloeo group presented data from a study where they
examined the hypothess that the rdease of pro-inflammatory cytokines during
primary HIV infection actualy favors the spread of the virus. They trested 9
subjects with Cyclosporine A (which blocks cytokine production) for 8 weeks
together with HAART. Subsequently, CSA was discontinued but HAART was
continued.

The effect of this gpproach on the plasma HIV concentration and the
concentration of circulating CD4+ T cdls were compared with data from 29
subjects who were treated with HAART adone. The CSA treatment resulted in a
rgpid restoration of norma concentrations of CD4+ T cdls while the group
recaving HAART aone had depressed cdl concentrations over the course of
severd months. There was no difference in the rate of decline of the plasma HIV
concentration between the 2 groups.

Other data were consstent with the idea that the increese in CD4+ T cdls
occurred as a consequence of redigribution form the lymph nodes rather than
from proliferation. The invesigators have tested the efficacy of this gpproach in 3
individuds by an STI, and thus far, the plasma HIV concertrations have remained
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a low leves, but additiond subjects and a greater duration off of HAART is
necessary to draw any conclusions.

J. Lifson presented data from the NCI, The New England Primate Center, the
NIAID, Beth Isred Deaconess Hospitd, Centocor, Gilead, and the Indtitute for
Advanced Study-Princeton on experiments with Rhesus macaques and SIV. If
trested with antivird thergpy early during infection just until plasma virus became
undetectable, macagues maintained undetectable plasma SV after discontinuation
of thergpy, and ressted chdlenges with infective SIV doses. However, when
depleted of CD8+ T cdl with monoclond antibodies, these animds rapidly
became viremic. Upon return of the CD8+ T cdls, plasma SIV concentrations
declined to pre-trestment levels, including < 100 copiesmL. The investigators
concluded that CD8+ T cdls are indispensable for sustained host control of SV
infection.

J. Zaunders presented data from St Vincent's Hospitd, Sydney Audrdia, The
Universty of San Diego, and the Burnham Inditute, San Diego on sudies of T
cdl apoptoss during primary HIV infection. There was an increase in gpoptoss
among CD8+ T cdls with an activated phenotype, while there was no incresse in
gpoptosis among CD4+ T cels. Evidence was presented consgtent with the view
that these activated CD8+T cdls might be dieing because of cytokine withdrawal
gpoptoss. Therefore, their data could not incriminate apoptosis as a cause of the
large decreases in CD4+ T cdls observed during primary infection. These data
and those of the Pantdeo group on the effect of CSA during primary infection
suggest that there is sequestration of CD4+ T cdls at the Ste of cytokine-inflamed
lymph nodes, and that during primary infection there is not a massve destruction
of CD4+ T cdls.



