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. e Qverall, mean CD4+ change (standard deviation[SD]) from baseline for ® TNF-a and IL-2 expression significantly increased in stimulated
IntrOdUCtlon the total patient population was 76 (86) cells/mm? at Week 12 and CD4+ cells (Figure 5)
164 (149) cells/mm? at Week 48 — Less pronounced improvements in cytokine expression were
* During the course of HIV-1 infection, multifactorial T-lymphocyte — Mean CD4+ change (SD) from baseline for virologically suppressed observed in unsuppressed patients (data not shown)
(T-cell)-mediated mechanisms contribute to the progressive loss of patients was 82 (68) cells/mm? at Week 12 and 195 (150) cells/mm?
host immune function, including: at Week 48 Figure 5. Cytokine expression in virologically suppressed patients

— Initial decreases in the number of CD4+ cells with concurrent o (D4+ and CD8+ counts increased and decreased, respectively

increases in the CD8+ population in virologically suppressed patients (Figure 2)

' At ' ' . R o , a: SEB-stimulated TNF-ou in CD4+ cells b: SEB-stimulated TNF-ot in CD8+ cells
— Immune dysregulation and activation characterized by an increased * Markers of T-cell activation decreased significantly in virologically

expression of T-cell cellular activation markers, CD38 and human suppressed patients (Figure 3)
leukocyte antigen-DR (HLA-DR)*

BL vs Week 12 P=.046° BL vs Week 12 P=.82°

| : - k 48 P=.025° = 47°
* The ability of lymphocytes to respond to mitogens and recall antigens L vs Weelc 48 P=.02> BL vs Week 48 P=.47

- Surfz?ce expression of (D38 ?7” D8+ cells is a powerful significantly improved in virologically suppressed patients (Figure 4) 10 v 10
predictor of HlY PIOJTESSION™ o | — Proliferation in response to anti-CD3/anti-CD28 and PHA was at, oy , 8
— Decreased proportion of CD4+ cells expressing interleukin (IL)-2 and or near, normal levels by Week 12, and proliferation in response . v v S
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interferon (IFN)-y and an increased proportion expressing IL-4 and
IL-10 due to a shift from the T helper (TH)1 to TH2 phenotype®”®

to pokeweed and candida was at normal levels by Week 48
— Less pronounced improvements in lymphocyte proliferation were
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Proportion of CD4+ cells expressing cytokine, %
Proportion of CD8+ cells expressing cytokine, %
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o !n gdd|t|on to redgced viral load, successful ant|re.trO.V|ra| therapy (A.RT) results observed in unsuppressed patients (data not shown) 0 SIS R ""&*“v,;v v
in improvements in CD4+ counts and decreases in immune activation Normal  Baseline Week 12 Week 48 Normal Baseline Week 12 Week 48
* The majority of studies of immune recovery with ART have been Figure 2. Immune phenotype in virologically suppressed patients
cross-sectional in design, conducted primarily in Caucasian males and
have not assessed direct /n vitro immune function ¢: SEB-stimulated IL-2 in CD4+ cells d: SEB-stimulated IL-2 in CD8+ cells
, , , o a: Percent CD4+ b: Percent CD8+
* The aim of this prospective substudy was to quantitatively and
. : : : . : = BL vs Week 12 P=.060° = BL vs Week 12 P=.99°
qualitatively evaluate the recovery of functional immunity (T-cell function) BLvs Week 12 P=.24° BLvs Week 12 P=29 q; BLveWeek 48 POl @ 5L va Weok 48 P32
_ o _ , , _ 100 BL vs Week 48 P=.03? 100 BL vs Week 48 P<.01° £ 10 =T
with a darunavir/ritonavir (DRV/r)-based regimen in a diverse treatment- 90 90 . g g
experienced patient population from the GRACE (Gender, Race And o . wl = ¢ , £ 8
Clinical Experience) stud R 60 Teen 2 60 ok e AAMIEEA S i . S
clinicel Bperience) study | . LS A
— GRACE is the largest ART trial to focus on women with S 4 VAN . M R 2 M Yoy VY. 4 w v S 4 v v i
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HIV-1 in North America, and was designed to assess sex and 2 A A AL 2 20 %‘ 3, v;w, A A S, . v .
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race d|ffe.rences in efficacy, safety and tolerability of DRVIr plus X e W T X | 5, T W W ) WEr W W EG
an optimized background regimen over 48 weeks in treatment- Normal  Baseline  Week 12~ Week 48 Normal — Basefine  Week 12 Week 48 S Normal Baseline Week12 Week48 S Normal Baseline Week12 Week 48
experienced patients'® [see poster MOPEQ42]
¢: (DA+/CD8+ ratio e: SEB-stimulated IFN-y in CD4+ cells f: SEB-stimulated IFN-y in CD8+ cells
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® GRACE was a multicenter, open-label, single-arm, Phase lllb study = Tveed . = s .
conducted at 65 sites across the United States, Puerto Rico and 0 ' " 2 = v ¥ Y
. . . \ (Y \A 4 Vy () 4 © 1 v v Vv
Canada, which enrolled treatment-experienced patients (viral load 05 e, T ThT 3 v i % N
>1000 HIV-RNA copies/mL) aged =18 years with documented 0.0 ey T TV 52 e, T . B 2 wgry TS Fwr W
HIV-1 infection (Figure 1) Normal ~ Baseline Week 12 Week 48 % ; -vw%& _;.,,;'z;. %‘ .W.;é;. % i w A Vyv M
S Normal Baseline Week 12 Week 48 S Normal Baseline Week 12 Week 48
Figure 1 GRACE StUdy design *Wilcoxon rank-sum test; Red line represents median; BL, baseline
® A-week *Wilcoxon rank-sum test; Red line represents median; SEB, Staphylococcal enterotoxin B; TNF, tumor necrosis factor; @
Study criteria Target 48 weeks follow up BL, baseline; IL, interleukin; IFN, interferon
e >18 years of age enroliment @il i - !
e Viral load >1000 copies/mL N=420 Figure 3. Markers of T-cell activation in virologically

* Previous therapy consisting SUpprSSEd patients

of a PI- or NNRTI-based >
HAART regimen of >12 weeks?

e No prior use of DRV/r, ETR,
ENF or TPV a: Proportion of CD4+ cells b: Proportion of CD8+ cells

expressing CD38 and HLA-DR expressing CD38 and HLA-DR Con CI us I Ons

DRV/r 600/100mg bid
+ investigator-selected OBR®

3Patients were allowed to enter the study on treatment interruption of 24 weeks; "Investigator-selected NRTIs and NNRTIs
were allowed; ENF, TPV or agents from novel classes were not allowed; PI, protease inhibitor; NNRTI, non-nucleoside BL vs Week 12 P=.13? BL vs Week 12 P=.03?

reverse transcriptase inhibitor; HAART, highly-active antiretroviral therapy; DRV/r, darunavir/ritonavir; ETR, etravirine; 100 BL vs Week 48 P<.0012 100 BL vs Week 48 P<.0012 ® FEW, |f any, StUdieS have prOSpeCtive|y assessed Changes in
ENF, enfuvirtide; TPV, tipranavir; bid, twice daily; OBR, optimized background regimen 90 ' 90 ' . . : : .
2 8 ’ . 80 in vitroimmune function in response to ARV therapy
£ 70 £ 70 v
T S S 60 w o — This substudy from GRACE evaluated T-cell function in
GRACE immunology substudy : o C W : o o ubstucy . .
S« . B w voor ey a racially diverse population comprised of more than
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* Patients at participating sites who were eligible for participation in O ww T THL CRY R T
0 vvvY v 0 vy v . . .
p p g ; ; g p : p Normal  Baseline Week 12 Week 48 Normal  Baseline Week 12 Week 48 ¢ DRV/r (600/1 OOmg tWICe da"Y)'based ART Was aSSOCIatEd
GRACE could be enrolled into the single-arm prospective substudy . L .
o T | | o with progressive immune recovery over 48 weeks in
B VlfOlOg|C >Uppression in thIS ana|yS|S was deflned d> aChIevmg “Wilcoxon rank-sum test; Red line represents median; HLA-DR, human leukocyte antigen-DR; BL, baseline VirOlogica”y Suppressed patients

HIV-RNA <50 copies/mL at Week 48

Study evaluations — Both immune phenotype and function of CD4+ and CD8+
cells were significantly improved as evidenced by positive

 |mmune function and immune phenotype were determined by flow Figure 4. Lymphocyte proliferation in virologically changes in the canacity to oroliferate and the exoression
cytometry at baseline and Weeks 12 and 48 in patients who were suppressed patients - J il pk' y X pCD4 ' ¥
virologically suppressed and not suppressed Of Intracetlular cytokines by + CEI
® (hanges in immune phenotype were determined from subsets of CD4+ a. Lrir;‘;):r?scg’tti%rggﬂaég in b: Lym?:si)%/rtlieptrglgaition in e Functional recovery, as assessed by pr0|iferati\/e response
and CD8+T Ce”S, with immune activation defined as a Change In CD38 and intrace”u|ar Cytokine expression Was a|SO seen in
- ' ' k 012 BL vs Week 12 P<.01° .
and HLA-DR activation markers oL ve Week 48 P01 5L s Week 48 P<.001" unsuppressed patients, although to a lesser degree than
- !ncreased egpre.ssion of HLA-DR and CD38 is a marker of ] o w el . in suppressed patients
immune activation R MM C R LA TR S M A M
e Changes in immune function were assessed by A T ., 2= e g * Results from this substudy validate that virologic suppression
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— Lymphocyte proliferation in response to candida and tetanus £ 10 v . S a0 v § v with highly-active ART not only leads to increased CD4+ cell
. | : 2 i . . .
(mitogenic plant lectins), and anti-CD3/anti-CD28 5 10 A g 1 v R
— Intracellular cytokine expression of IL-2, IFN-y and tumor necrosis Normal  Baseline  Week 12 Week 48 Normal  Baseline  Week 12 Week 48
factor (TNF)-cu in response to Staphylococcal enterotoxin B (SEB)
* The normal comparator group consisted of 34 healthy, HIV seronegative C: Lymphocyte proliferation in d: Lymphocyte proliteration in R f
individuals; 50% were women and 74% Caucasian response to pokeweed response to candida ererences
1cti . BL vs Week 12 P<.01° BL vs Week 12 P=.84°
Statistical analysis 2100 3L vs Week 48 P<.001" 2100 3L vs Week 48 P<.01° 1. LandayA, etal. AIDS 1990; 4: 479-497
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e Wilcoxon rank-sum tests were used to assess immune parameter o o i g 2. Kestons L, etal. AIDS1992; 6: 793797
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* Patient demographics and baseline characteristics are shown in Table 1 Normal  Baseline  Week 12 Week 48 Normal  Baseline  Week 12 Weck 43 8. Klein 54, etal. AL 1997 11: 11111118
9. Clerici M, et al. /mmunol Today 1993; 14: 107-111
Table 1. Baseline characteristics and demographics e: Lymphocyte prolferation in 10. Squires Kt et al. Presented at 5th IAS (International AIDS Society) Conference, Cape Town,
response to tetanus South Africa, July 19-22, 2009. Poster MOPEQ42
All HIV+ patients Suppressed patients
(N=32) (n=19) BL vs Week 12 P=.75°
< 100 BL vs Week 48 P=.0142
on 1 %4 ¥ Acknowledgments
Men 19 (59.3) 13 (68.4) 2
Women 13 (40.6) 6(31.6) S 60 | | | |
Race, n (%) g Zg v The authors would like to thank the study sites, the patients and their
Black 15 (46.9) 8 (42.1) Ei n v families, and the principle investigators for their participation in the trial.
Hispanic 10 (31.3) 6 (31.6) AL A The authors would like to acknowledge Gilead for supplying tenofovir,
aucasian . /e 211253) B e — emtricitabine and emtricitabine/tenofovir. The authors would also like
Mean (SD) viral load, log, , copies/mL 4.74 (0.84) 4.76 (0.82) Normal ~ Baseline ~Week 12 Week 48 _
Mean (SD) CDA+ count. cells/mm? 183 (138) 202 (134) to thank internal study support staff, as well as Samantha Taylor, PhD,

Medicus International, for her editorial assistance. Funding for editorial
support was provided by Tibotec Therapeutics.

SD, standard deviation *Wilcoxon rank-sum test; Red line represents median; PHA, phytohemagglutin; BL, baseline
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