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Introduction

* Pooled We_ek 48 data from t_he Phase 3 MQTIVATE 1 anq 2 studies s_howed sigpificantly gree_lter viro_logic ° nd immunologic Table 1. Weighted OBT sensitivity score Table 2. Overall sensitivity score Figure 3. Response (<50 HIV-1 RNA copies/mL at Week 48) to OBT + PBO increases incrementally for increasing wOBTSS * Predictors of virologic success and odds ratios were similar when subjects receiving PBO were excluded from the model.
responses in treatment-experienced (TE) patients with RS virus who received maraviroc (MVC) either twice-daily (BID) or once- but does not for increasing OSS (VO population) . A MVC recibient qi tivariat del trolled for ofh | ¢ clinical variables the HIV-1 RNA
daily (QD) with an optimized background therapy (OBT) than in those who received OBT with placebo (PBO).’ Any drug in continuous IC5oFC Net assessment mong ¥ recipients and in muftivariate models controtied for other reievant clinical variables the o reSpoOnses among

. . S . . . =0 a) those with an RS tropism result at screening but non-R5 at baseline were not different from those with an RS result at both

- Patients receiving MVC BID had a mean reduction in viral load from baseline of —1.84 log,, copies/mL (46% <50 copies/mL) and a use, score = ® 100 ]== PBO+OBT screening and baseline
mean increase in CD4+ cell count of 124 cells/mm?3. By comparison, subjects on PBO had a —0.78 log,, copies/mL reduction o~ == MVC QD + OBT . . . . . . . . .
(17% <50 copies/mL) and 61 cells/mm? increase. PI 1 0 = X 80 ]== MVCBID + OBT 67 - 66 g * Clinical trial data from subjects who screened with DM/X4 virus (Study 4001029) show no virologic benefit for MVC vs placebo.

- = - i 59 55 . L . . . . .

* |t is known that the number of active drugs in the regimen of TE patients is strongly linked to the degree and duration of virologic NRTI 0.5 0 NRTI, NNRTI, Pl 1 0 E S 60 46 Lack of significance in the VO population analysis may therefore have been due to small population size.

response.? However, the method of scoring activity will have a significant effect on the degree of correlation. NNRTI 1 0 Genotype S5 40 19 30
. . . . . . . . . . . (& -
 OBT scoring in TE studies is typically undertaken by counting all on-study OBT drugs to which a subjects’ baseline virus is Genot g = 20 _ 0 - 7 10 Figure 6. Proportion of subjects with virologic success (<50 HIV-1 RNA copies/mL at Week 48) according to wOBTSS for
considered sensitive by resistance testing. This approach has several conceptual limitations. In particular: enotype v 0 N= 22 32 33 29 80 91 -_30 55 73 36 73 75 a) the full VO population and b) subjects with baseline CD4+ cell count 250 cells/mm?
« Counting active drugs assumes equal potency for each agent, but evidence suggests that active NRTIs contribute only - — - - — - - — - - — — a)
o . . : 4 0SS S +« 100 === PBO + OBT .
about 50% of the activity of other drug classes in TE patients. ENF 1 0 ENF 1 0 b) 0 1 2 23 3 - MVC QD + OBT All subjects
 Drugs continued from a failing pre-study (baseline) regimen, even where considered active, cannot contribute to observed e 100 ] = 580 _ MVC BID + OBT 70 2
post-baseline response, and their inclusion overestimates the activity of the OBT as a correlate of virologic outcome. S, sensitive; R, resistant; * IC.,fold-change is less than or equal to the lower clinical cut-off; T IC., fold-change is greater than the lower clinical cut-off 3 —~ 80 ’ 21 73 64 67 E ® 60 - 56 51 51
» Changes to the OBT during active on-study treatment are not usually controlled for in activity-response analyses. « Note that conceptually the OSS counts the number of ‘active’ drugs in the OBT whereas the wOBTSS is an estimate of relative £ < 60 - 56 51 > .g' © 40 - 33 33

* |n order to better identify patients most likely to respond to MVC the following post-hoc analysis was undertaken to examine the post-baseline OBT activity that will not necessarily correspond to the number of active drugs in use. _3 S _ 33 33 é’ %’ 20 _ 17
predictive value of both the standard drug-counting approach to OBT scoring, and an alternative simple weighted methodology Statistical methods S5 40 ] 17 '? 0 m 0
(previously used to explore antiretroviral phenotypic clinical cutoffs®) on Week 48 virologic response to MVC-containing therapy in _ _ . Week 48 HIV-1 virernia <50 RNA os/mL ‘c-’ %’ 20 0 N= 41 76 81 ' 41 87 113 ' 35 77 78
MOTIVATE 1 and 2, along with other baseline covariates. * Virologic success was defined as Wee -1 viremia <5 copies/mL. 3 0 N 1 76 81 2 87 113 30 63 63 . 5 14 15 - _ _ - . _ - . _

« Logistic regression analysis (Logit function) was used to assess predictors of virologic success for two different methods of _ » _ D _ D - - » <1 1-<2 22

M eth Ods scoring OBT activity along with fixed baseline covariates common to both models. WwOBTSS <1 1—<2 2-<3 >3 b) 100 —

- *  CDA4+ cell count (arithmetic mean of screening and baseline visits). *For each subgroup this is the number of subjects with a post-baseline observation used to calculate the percentage © 80 _ Subjects 250 CD4+ cells/mm?® at baseline g4 78

Study populations « Viral load (geometric mean of up to three visits at screening, randomization, and baseline). _ _ o _ o o _ _ TEI P 66 59

« The MOTIVATE studies both enrolled HIV-1-infected adults with R5-only virus, and =6 months experience of, or resistance to, . Tropism result (at baseline visit). Figure 4. Goodness-of-fit and other statlstlc.al .correlatlon measures indicate that a model containing wOBTSS is better in D o 60 43 93
three antiretroviral classes. All subjects had a screening viral load >5,000 HIV-1 RNA copies/mL and received an OBT of . Treatment (MVC QD or BID, combined, vs placebo). predicting virologic success than one containing OSS: 2 ¥ 40 - 37
3—6 approved agents. . o ’ 5 . . Odds ratios (95% confidence intervals) for predictors of virologic success in MOTIVATE 1 and 2 for models using a) OSS, 9 2 20 - 20

_ _ . _ _ _ _ . « (Goodness-of-fit was assessed primarily by the Hosmer and Lemeshow (H&L) test,° supported by other estimates of fit and .. _ = _
Raltegravir, darunavir, and etravirine were not permitted. Tipranavir was allowed following availability of drug—drug oredictive power including the Pearson test, Deviance, co-efficient of determination (R?), max-rescaled R? (adj-R?), Akaikes’ and b) wOBTSS assessment of OBT activity (N=628) 2= o 0 | .
. . " b/ J J J V —_
interaction data in early 2006. Information Criterion (AIC), Somers’ D, area under the curve (c), and the Schwarz criterion (SC). ) 83522 Ly P<0.0001 b)  wosrss o1eeo N 31 60 61 35 67 94 32 63 64
« Patients were randomized 2:2:1 to receive MVC QD, MVC BID, or PBO in addition to OBT. N=67 vs 341 N=198 vs 189 ~ :1 — ~ 1 :2 — ~ ;2 —
0SS : .7-6. wOBTSS 3.2 (2.0-5.0 - -

 The full analysis set of MOTIVATE 1 and 2 comprised all randomized subjects who received at least one dose of study medication Res u Its B 32(17-64) P=0.0006 Oust) e P<0.0001 * All subjects previously | _ o _ _ _

(N=1,049). L cons 55 (5.115) oL come 0G0 screened with R5 virus.  Approximately 80% of subjects receiving MVC (QD or BID) with a wOBTSS of 22 and =50 CD4+ cells/mm? at baseline achieved
<50 vs > e P<0.0001 <50 vs >200 D m— P<0.0001 ) . . o o . . .

* Inorder to study only patients who started all regimen components simultaneously, for this analysis of OBT activity and virologic « OBT activity score distributions in the VO population are shown in Figure 2a for those who were or were not on a drug holiday zia iz 27 Fractional WOBTSS values und-etectable VIrerE, compared to 53% (.)f similar subjects who did n(.>t receive MVC. . . . L
outcome an OBT window was defined as 6 days before to 7 days after the date of administration of the first randomized therapy. prior to screening for MOTIVATE 1 or 2 (defined as off all ARVs for 27 days at screening visit). Figure 2b shows the proportion of (<50 ve 101-200) A S P<0.0001 (<50 vs 101-200) S 70,0001 e rour?de.d dowr-]' . . quJeCtS receiving MVC (QD or BID) with a wOBTSS of =2 also displayed low rates of CXCRd-using virus at virologic failure
The final OBT composition must have been fixed within this window without further changes during the first 48 weeks in order to subjects in each arm with a given OSS or wOBTSS estimate. e )s 1 e P, gk/’llg’as‘;“l;‘;}r:{i')—(é‘é'fr' ;?j-dl,\lA (Figure 7).
be included in the final analysis.  Median scores by OSS were consistently higher by ~1 unit than with the wOBTSS for the corresponding population. Ntz s - o N2 6 - o tropism result not available Figure 7. With wOBTSS >2 the percentage of patients who achieve virologic success is higher with MVC while the

« A sub-population of the full analysis set, the Virologic Outcomes (VO) population, was defined to exclude both non-virologic + For both OSS and wOBTSS, subjects not on therapy at screening had a median score ~1 unit higher than those who were on BLw. .8 (1.2-2.7) o B 2.1(13-3.1) N (non-reportable, percentage failing with CXCR4-using virus is similar to placebo
failures and those whose baseline OBT score did not accurately reflect the drugs received throughout their period of randomized therapy, consistent with rever’sion to a wild-type virus population following withdrawal of drug selection pressure s T e =261 vs 367 non-phenotypeable, or VL | I
treatment. ; . . . . . } . . (DMX4 ve NA) S P=0.4249 (DWXd vs NA) il P=0.4289 below assay limit); PBO, N= 41 20 77 | ag 85 107 ' 34 74 76 B Fail with CXCR4-using virus

. . . . . . . L « Comparing wOBTSS with OSS, there was an 82% reduction in subjects estimated to have received a fully active regimen in the N=52vs 10 N =52 vs 10 placebo; MVC, maraviroc. = I I

* Figure 1a shows the allowed patterns of OBT drug use for subjects included in the VO population. Figure 1b gives the derivation absence of MVC (OSS or wOBTSS 23) and a 128% increase in those estimated to have received a weak or ineffective OBT (OSS e ) O p— e 10059 P0.1888 100 - | ! e B Fail with R5 virus
of the VO population from the full analysis set. or WOBTSS <1). . o5 0o, o2 500 oo 90 o 5 [ n n [l BLQ Failure (VL<500 copies/mL)

Figure 1. a) Allowed patterns of antiretroviral drug use in the Virologic Outcomes populations, and b) Patients included in - All subsequent analyses shown here are on the full VO population of subjects both on and off treatment at screening. i — o000t (P i) —— P<0.0001 a0 : : E n Success

the analyses Figure 2. OSS method overestimates OBT drug activity. a) Higher median active drug scores for OSS vs wOBTSS, and 0.1 1 10 100 0.1 1 10 100 20 : n m : [5]

a) Study Visits b) b) Infrequent estimates of weak or inactive OBT (score <1) and high estimates of fully-active triple therapy (score 23) from Odds Ratio Odds Ratio 32 | |
L Full analysis set OBT alone for OSS vs wOBTSS o H&L: 0.0950 R2: 0.2406 Adj-R2: 0.3212 H&L: 0.2082 R2: 0.2820 Adj-R2: 0.3766 ,,2 60 i n H i n |
r (N=1,049) a) b) 0SS — WOBTS;]S:188i% rer‘cllu;:‘tllon in score 23 Pearson: 0.1881 AIC: 715221  Somers’ D: 0.568 Deviance: 0.5779 AIC: 679.955  Somers' D: 0.623 S 5 : : E;i?lireesi 2;5%52'2 5;25:} T;tavtvé"eekez g&
DRUG NOT [Post-study l Non-virologic iailures 5_ T ® 71 e Allsubjects (N=629) ( — " ) Deviance: 0.1754 SC: 759.647 c:0.784 Pearson: 0.7290 SC: 724.380 c: 0.812 nt_U 0 | : Tropism was refrieved at the last on- :
NOBT < use On-study at Week 48 or excluded (N=14) e On therapy* at screening (N=441) 50+ W PBO+OBT 50- « Keeping other covariates the same, the wOBTSS appears to fit the model better than the OSS method, as shown by an improved : : 70 72 Zea’:mgnt a?s_esslmdent. y .
= ; g | i - H & L score (0.2082 vs 0.0950), and other statistical test results as presented (Figure 4). Subsequent analyses used the wOBTSS 30 - 56 Analysis only includes subjects with a post-
not scored 0 virologic failure ® Not on therapy' at screening (N=188) ) I 51 1 51 . .
(not ) ‘Drug withdrawn ¥ - (N=904) 270 exclusions for the following 4- o + N | § MvCQD+OBT ’ 4 only. 20 - 33 33 m | 22§?:L?:s?nbgssvrg)§$§8a rs]goV:Q.O s
" 0 O O events®: 40 - MVC BID + OBT 40- « Baseline CD4+ cell count >50 cells/fmm?3 and a wOBTSS or OSS result >0 were both strong predictors of virologic success, as 10 | |
e : : : Virologic Outcomes ° stelipe ;/i;i]t >7 da(y[\T %e;fore start of . T © . 3536 was a baseline viral load <10° copies/mL. | o VT : Percentages do not add up to
Continuous use = VO) vopulation randomized therapy (IN= 1 3334 : « An OSS or wOBTSS value of 22 (vs a score of 0) and a baseline CD4+ cell count >200 cells/mm? (vs <50 cells/mm?3) were the 0 - | . I I I . , | 100 because 0-8% of patients
DRUG IN (bl scteen toflasfiactive theraby) = | )(£=§34) * OBT changes before date of last 03 11 B 2 strongest predictors of success. Decreasing baseline CD4+ was associated with decreasing probability of success. Lower viral PBO MVCQD MVCBID PBO MVCQD MVCBID PBO MVCQD MVCBID hada non-reportable tropism
OBT - - - Missing corresponding active therapy (N=216) S 0 30- 307 load at baseline (<10° copies/mL) and use of MVC were also significant independent predictors of success in both models. WOBTSS <1 1—<2 2 result at failure
. - . OSS score (N=9) : : * OBT drugs interrupted and restarted 2 q:) - In these patients, who had R5 virus at screening, an R5 vs non-R5 result at baseline was not a significant predictor of success in -
(scored) - (g§¥ly-lnétlate? . Final population within OBT window (N=33) 2 = either model CO N CI us i ons
win ow* to . (N=629) . N ol [ [ © - |
. last active therapy) Incomplete baseline (l\?j; drugs of undefined start date 11, a. 20 20" « To better explore the importance of these variables on MVC response, the wOBTSS model was run again after exclusion of VO e
\ information (N=1) Population included in | Unavailable resistance fest resdit for | . |:| 13, subjects receiving PBO (Figure 9). - In this defined treatment-experienced population the wOBTSS provided a better measure of OBT activity than counting active

S, screening visit; B, baseline visit; F, first randomized therapy date regression modeling | Jan OBT drug (N=27) 1- TT . . Figure 5. wOBTSS and baseline CD4+ cell count are the strongest predictors of response to MVC: Odds ratios (95% rugs: . . .

’ J T o . & (N=628) 10 10- |—6_6| g CoT T _ : : : g_ P o P : _ o « A WOBTSS =2 and a baseline CD4+ cell count >50 cells/mm?3 are the strongest predictors of virologic response to a MVC-

E\TVaX'k74%a¥S'fOSt Pafell_nef),_ll-, |a)8t randomized therapy date i - 4 confidence intervals) for predictors of virologic success in subjects receiving MVC QD or BID (VO population excluding containing regimen
ee VISIU Or Virologic r1aliure - PBO: N=511). . ' . o . o

* OBT window = —6 days to +7 days from F  More than one event could have occurred in a given subject 0 | | | e . : II subjects on PBO; ) o o Apgr?XITﬂely'%% 01; V?/ubjlfztg receiving MVC (BID or QD) with wOBTSS 22 and >50 CD4+ cells/mm?3 at initiation had

OBT scoring algorithms ] ' WOBTSS el p<0.0001 Hhdetectable virermia at YWeex 2o. | | | | | | |

- Both OBT scores were based on a conservative binary definition of sensitivity which assumed virus to be either fully sensitive or 0SS wOBTSS | 0 \ 1 2 23 <11 1<2 2<3 23 :;;"T?S:”“ s * These findings are consistent with earlier data in treatment-experienced patients showing baseline CD4+ cell count, viral load,
fullv resistant to a aiven ARV | (0 vs 1) - P<0.0001 number of active OBT agents, and prior experience of fewer ARVs as being strongly predictive of virologic response on

/ J | *On treatment or discontinued treatment <7 days before screening NETore 200 H&L: 0.2472 R?:0.2443 Adj-R®: 0.3259 enfuvirtide.3
» Both scores excluded booster doses of ritonavir. it OSS — wOBTSS: 128% increase in score <1 BL CD4+ 7.3 (3.8-13.9) Deviance: 0.3027 AIC: 582242  Somers’ D: 0.583 ' _ o _ o _ _ _ _ _
. Weighted OBT sensitivity score (WOBTSS: Table 1) ;"S'_ _ _ . o (N=87 — N=198) (€50 vs >200 —— P<0.0001 . --o 4'1925 SC'.62O :369 0795 o * The percentage of patients experiencing virologic failure associated with CXCR4-using HIV among patients with a wOBTSS of 22
g . - y ) | | Discontinued antwetrovwgls =27 days before screening visit e o earson: 0. : 620. c: 0. were similar in the MVC and placebo arms.
- Drugs in continuous use from the screening to the treatment phase of the trial were scored as 0. Black bars represent fI/ledlan and circles mean values. 0SS wOBTSS (<50 vs 101-200) e p<0.000"
«  Viral sensitivity or resistance was defined by phenotype only (PhenoSense™ HIV assay, Monogram Biosciences) or by Box width varies with \N :;1;):?23 e
genotype for enfuvirtide (BC Centre for Excellence in HIVIAIDS, Vancouver, Canada). « Median scores by OSS were consistently higher by ~1 unit than with the wOBTSS for the corresponding population N=I02 w61 - o Refe l'e nceS
 Active NRTIs score 0.5 each, other active agents score 1.0. c . yOSS ) OBTSSi/ J _ y tod with: P 9 POP ' o Joliaan * All subjects previously screened with R5 virus.
. Overall sensitivity score (OSS: Table 2)  Compared to the method, w scoring was associated with: 210 vs <10 et P=0.0057 Fractional WOBTSS values were rounded down. . S o RO B USA Fon o 6 2008 A 00
| ! | | | | o  Incremental increases in response in the placebo arm across each wOBTSS stratum from 0—-=3 (Figure 3). - BL, baseline; VL, viral load: -Hardy D, et al. 79t - Boston, USA. February 3-6, ; Abstract 792.
« Alldrugs in OBT were scored as shown, including those in continuous use as it is usually done. . . - . e e 24 04-14.9) p=0.3575 DM/X4. dual/mixed or X4: 2. Deeks SG, et al. J Infect Dis 1999; 179:1375-1381.
Sensitivit ot ¢ fUvirti q tvoicall £or the WOBTSS - Higher response rates for subjects receiving MVC at each wOBTSS stratum than for the placebo arm at the next highest s ) € 3 3. Clotet B, et al. AIDS 2004: 18:1137—1146.
ensiiivity orfesistance for enfuvirtide was assessed genhotypically as torthe W 7 | | stratum — ie, greater response for a given total number of active drugs when MVC was included in the regimen (Figure 3). L tropiem 00941 NA, trﬁp'ST resugtl not a\\;ﬁ'lsblle (non're‘?.or?ble’ 4. Swanstrom R, et al. J Infect Dis 2004; 190:886—893.
. Sen3|t|y|ty or resstgnce to other _drugs was defined by a net assessment complnlng genotypic and phenotypic data . Since very few subjects had a WOBTSS of 23, subsequent analyses for both OSS and wOBTSS used a highest score stratum (DMIX4 vs R) i P=0.1194 non-phenotypeable, or elow assay limit). 5. Coakley EP, et al, Antivir Ther 2006: 11-S81. pﬁl&l’ N
according to a proprietary commercial methodology (‘PhenoSense GT': Monogram Biosciences). of >2. 0’1 1 0 100 6. Hosmer DW & Lemeshow S, Applied Logistic Regression, 2nd Edn., 2000; New York, NY, USA: John Wiley and Sons, Inc.
' 7. Goodrich JM, et al. 45th ICAAC. Washington, DC, December 16-19, 2007; Abstract LB-2.

 All active drugs scored 1.0.



