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Attachment Inhibitor Prodrug BMS-663068 In Antiretroviral-Experienced Subjects: Week 96 Analysis
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BACKGROUND Figure 2: Al438011 study design Subject disposition Figure 5: Efficacy through Week 96 by baseline viral load: observed analysis Table 4: Safety summary*
m 581 subjects were screened, 254 randomized and 251 treated (Figure 3). - BMS-663068 + TDF + RAL ATV/r + TDF + RAL

BMS-663068 BMS-663068 BMS-663068 ATVI/r : : _ 0 Parameter, number of subjects (% 1200 m BE 300 mg/100 m D
m BMS-663068 is a prodrug metabolized to the active moiety BMS-626529, a first-in-class attachment inhibitor that 800 mg BID 600 mg QD 1200 mg QD 300/100 mg QD = Most commor? r.eason for screen failure was a screening plasma HIV-1 RNA <1000 ¢/mL (29 /°_)' J ) szgoQ g|\|:51 2R
binds to HIV-1 gp120, preventing initial viral attachment and entry into the host CD4+ T cell (Figures 1a & 1b).*? Pt RS Al 7 s a2 DI i [\ 52 VIS = Of those receiving treatment, 63/200 (31.5%) across the BMS-663068 arms and 21/51 (41%) in the ATVIr arm < : 0 0
gpL<t. b J y J ' N=50 N=50 N=50 N=50 failed to complete 96 weeks of treatment (Figure 3). 3~ SAEs 24 (12%) 7 (14%)
m  Unlike CCR5 antagonists, BMS-626529 binds directly to the virus rather than the host cell>® and therefore: — Overall, a total of 22 additional subjects discontinued treatment between the Week 48 and Week 96 database E L\g AEs leading to discontinuation? 5(2.5%) 5 (10%)
— acts prior to co-receptor binding and fusion? BMS-663068 monotherapy substudy: 10 subjects per study arm locks (Figure 3, additional subjects are shown in blue text). E ;g Grade 2—4-related clinical AES
N ~
— is active against CCR5-, CXCR4- and dual-tropic (R5X4) strains of HIV-1.247 Figur e 3: Subject disposition thr ough Week 96* o Total subjects with an event 17 (8.5%) 19 (37%)
X Primary study — start of combination therapy = : :
_ 5 2 £ Present in 22 subjects
u BMS-626529 has: c * v * BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48. “S ke Baseline viral load — : _
. . . . A e L . o Q Hyperbilirubinemia 0) 6 (12%)
— In vitro activity against HIV-1 viruses (except subtype AE and Group O) — Data monitoring committee assessment SV
. - o and no in v | has b ] 4 with other f S < — v BMS-663068 BMS-663068 BMS-663068 BMS-663068 ATVIr = W W <100,000 c/mL Blood bilirubin increased 0 3 (6%)
— aunique resistance profile and no In VItro cross-resistance has been observed with other classes o @ Z
! 9 | P IS e 400 mg BID 800 mg BID 600 mg QD 1200 mg QD 300/100 mg QD S & >100.000 ¢/mL Abdominal pain 1(0.5%) 2 (4%)
antiretrovirals (ARVs).45 - ary endpo + RAL + TDF + RAL + TDF + RAL + TDF + RAL + TDF + RAL + TDF a
v v v ) Jaundice 0 2 (4%)
Figure 1a: Conversion of Figure 1b: BMS-626529 attachment inhibitor: Long-term f°"°W'U$hf°“9h Week 48 (secondary endpoint) mendomized i i i t Nausea 0 2 (4%)
: : 73 49 8
BMS'663068 tO BMS'626529 proposed meChanlsm Of aCtlon BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48 + + + + 84 52 10 AEECEENE | {857) 2%
- - 0 0 0 9 0 BMS-663068 ATV/r * AEs reported by investigators.
(Week 96 Long-term follow-up through Week 96 (BMS-663068 1200 mg QD) Treated’ 50 (96%) 49 (?8 ») o1 (190 ") >0 (1_00 ") o1 (1_00 ") 1200 mg QD* 300/100 mg QD f B_MS-6630.68 arms: Death (gun §hot wound), anal _abscess, h.e_rpes encephalitis, _oyerdose _(n:5), extra_p_ulmonary t_uberculosis (n:2)_, herpes zo_ster, abdominal |
g P g g + + + + paldn,hmyalgla, spontane(?u_s abortloln, a_Lcu;[je rena_l fallulr<_e, ceIIuI|t|_s _(CrI]:Z), Iymphangltlls, (f;hrOEIC chole_cys;[lltls,tl)aack pal? (n:3),_ de;ep \éeln thror/nbo|5|s, I3§d§ of. a[()petlte
- ; : _ _ * _ _ - - and herpes zoster neuralgia enoral, raised creatinine kinase, suicide attempt, sepsis of unknown origin/lumbar pain (screening) and vertigo/oral candidiasis (on
GaStIiomteStl el With drug - BMS620529 * Blinded to BMS-663068 dose. Discontinued* 7 (13.5%) 21 (42%) 15 (29%) 20 (40%) 21 (41%) A'Ilz')\c/)/or!erﬂod:;eiiLeogﬁesgr:;igﬁg\z/iil:;sce:I?cl\:/(lyif%(se?)noc?fir}tzecr)\?arlng Qb was selected as fhe open-label confinuation dose afer Weel 48 treatment), neutropenia. ATV/r arm: overdose, influenza, pneumonia, pyelonephritis, diarrhea, cholelithiasis, migraine, trimalleolar right foot fracture.
umen ATV/r, ritonavir-boosted atazanavir; RAL, raltegravir; TDF, tenofovir disoproxil fumarate. AEs - 2 2+3 ;Illegal substqnce use, eatraguljlrporégry tuberculosis (n=3), acute renal failure, abdominal distension, flatulence, jaundice, hepatic steatosis,
. i . . . ypertransaminasemia, blood bilirubin increase.
BMS-663068 J Ke entrv cr | ter | a Withdrawn consent 0+1 3+1 4 Table 3: Efflcacy through Week 96 b_y baseline BMS' 626529 ICSO Categor,V- 5Pooled data are presented because BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48.
( -d ) 4 gpal y y Pregnancy - 1 - 2 o bserve d ana IySiS AE, adverse event; ATV/r, ritonavir-boosted atazanavir; RAL, raltegravir; SAE, serious AE; TDF, tenofovir disoproxil fumarate.
prodrug | ARV treatment experienced (current or previous exposure to 21 ARV for 21 week) Lost to follow-up 2+1 5+2
IP120 sy _ < BMS-626529 bindi - P P P - N ' | — i1ti > i
Alkaline - o] " 1w Plasma HIV-1 RNA 21000 c/mL. Lack of efficacy 14 541 —— BMS-663068 + TDF + RAL S 5 TEE & SAL Select Grade 3—4 laboratory abnormalities (22 subjects)
phosphatase lgﬁanrt;rergational * cc::f?arl]rflgrerg?:lik?irt])?tled O §D4+ T-_cggl!l courl;t ;LSOTcI;DeII:Is/uId_.ATV (N)(t)r:\e-zradherence 2 . BMS-626529 IC, category, n (%) 120|(\)| :rri% 6QD 300 mg|<|1:0300m9 QD m  Asummary of Grade 3—4 laboratory abnormalities, present in 22 subjects is shown in Table 5.
5 usceptibility to , an . ] .y .
BMS-626529 : : <0.1 nM 5/6 (83% 0) - — >
: : CD4 binding site D4 bindin m BMS-626529 IC_ <0.1 uM (100 nM) as determined by screening PhenoSense® Entry assay (Monogram _ — — _ = L ( °)0 - Table 5: Select Grade 3—4 Iaboratory abnormalities (—2 SUbjeCtS)
(active moiety) / o oloked g . ) 50 * 581 subjects screened. T Two subjects in 400 mg BID arm and one subject in the 800 mg BID arm were randomized but not treated. * Overall, an additional 22 20.1 nM 117/130 (90%) 27/30 (90%)
&~ CD4 binding ~ / ocke Blosclences, USA)_ subjects discontinued between the Week 48 and Week 96 database locks; additional subjects are highlighted in blue text. 0 0 BMS-663068 + TDF + RAL ATVIr + TDF + RAL
'x. : : . AE,Jadverse event; ATV/r, ritonavir-boosted atazanavir; RAL, raltegravir; TDF, tenofovir diJs,oproin fungwargte. = s 70/79 (895)) 16/18 (890/0) Parameter, number of subjects (%) 1200 mg QD* 300 mg/100 mg QD
| - _— Statistical analysis _ _ _ 21 M 52/57 (91%) 11112 (92%) N=200 N=51
BMS-626529 Coll surface ~ (CDdreceptor - m This was an estimation study and not powered to demonstrate statistical differences between treatment arms. VII'O'OgIC efflcacy :8 EI\I\;II 1(1);; 12%23?) 23% 2(71 E)BO%//O)) Neutropenia 6 (3%) 1(2%)
. . . . . . - 0 0 . .
Blood plasma m  mMITT analyses consisted of all randomized subjects who received at least one dose of study medication. m  Week 96 efficacy results are presented in Tables 2 and 3, and in Figures 4 and 5. — Alanine aminotransferase 2 (1%) 3 (6%)
: : : : : : ’ * Pooled data are presented because BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48.
m Observed analyses conS|stec_l O_f all tre_ated SU_bJeCtS .WhO received at least one dose of study medication with . . . . ATV/r, ritonavir-boosted atazanavir; RAL, raltegravir; TDF, tenofovir disoproxil fumarate. Aspartate aminotransferase 4 (2%) 3 (6%)
HIV-1 RNA measurements within the time period of interest. Table 2: Proportion of SUbjeCtS achlevmg HIV-1 RNA <50 c/mL Im munologic endpoints Total bilirubin 0 31 (62%)
For Week 96, presentation of efficacy and safety results is a pooled analysis. (Week 96 Snapshot): miITT analysis | | | o Creafinine Kinase 6 (3%) 5
Al438011 efficacy and safety through Week 488 9 m  Mean change in CD4+ T-cell count from baseline through Week 96 is shown in Figure 6. = Pa— 2 (1%) .
| BMS-663068 + TDF + RAL ATV/r + TDF + RAL . . . ucose fasting serum 0
. . o | 0 * Figure 6: Mean change in CD4+ T-cell counts from baseline through oo
m Al438011 is an ongoing Phase llb study investigating the efficacy, safety and dose response of BMS-663068 R ES U LTS Parameter, n (%) 120&2%5[) 300 mg|<|1:0501mg Qb Wg k 96 ob d 9 Ivsi 9 Uric acid 3 (2%) 0
- : : : T - - ] ] ] ee yopserveqa anailvsis * Pooled data are presented because BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48.
versus ritonavir-noosted atazanavir (ATV/r), each with tenofovir disoproxil fumarate (TDF) and raltegravir (RAL), Baseline characteristics HIV-1 RNA <50 c/mL 122 (61%) 27 (53%) y ATV, ritonavir-boosted atazanavir: RAL, raltegravir: TDF, tenofovir disoproxil fumarate.

In HIV-1-infected, treatment-experienced subjects.

_ _ _ m Baseline demographic and disease characteristics were broadly similar across all treatment groups (Table 1). HIV-1 RNA 2 50 c/mL 14 (7%) 3 (6%) CO N C L U S I O N S
— A7/-day lead-in monotherapy substudy showed median decreases in plasma HIV-1 RNA of 0.69-1.44 log,, c/mL. — Median age 39 years; 60% male. Reasons for not achieving HIV-1 RNA <50 c/mL 64 (32%) 21 (41%) 3
_ - _ 0 ; : : - I, . . . . .
After 24 a.nd. 48 w§eks, the BMS-663068 arms (doses of 400 and 800 mg BID, and 600 and 1200 mg QD) 66 /o. HIV-1 su.btype B. Discontinued due to lack of efficacy 21 (10.5%) 3 (6%) S = Following a switch of all BMS-663068-treated subjects to 1200 mg QD at Week 48, virologic (mITT and
showed similar efficacy to the ATV/r arm. — Median baseline HIV-1 RNA: 4.85 log, ; c/mL. Discontinued due to other reasons 24 (12%) 6 (12%) o observed) and immunologic responses appeared to be generally similar across the BMS-663068 and ATV/r
L : : ) . e
«  Modified intent-to-treat (mITT) analysis: 69-80% and 61-82% of subjects achieved HIV-1 RNA <50 ¢/mL Mf)e(;jol/an fbassllnf C;Dgi-{ cell counti 229.5 ?llali/w—(.l:’l) cosic t otase inhibitor (NRTI) No virologic data at Week 96 8 arms through Week 96.
: 0 o/ ; : — ~oU% OT SUDJECIS had =1 major protease Innioitor , NUCIEOSIJE reverse transcriptase Innibitor or : : o ; o 8 m BMS-663068 was generally well tolerated and there were no BMS-663068-related SAEs or AEs leading to
at Week 24 and Week 48, respectively, versus 75% and 71% in the ATV/r arm, respectively. non-NRTI resistance-associated mutation at baseline (M184V/l, 31%: K103N, 29%: thymidine analogue Discontinued due to AEs 6 (3%) 5 (10%) 5 g _— . h discontinuation.
. ‘. TQ _ : : : : : : : i i 0 0 ~ O ean increase throug _ _ _ _ _ _
Observed analysis: 78-87% and 69-91%, of subjects achieved HIV-1 RNA <50 c¢/mL at Week 24 and mutations, 13%; major Pl mutations, 2%). Discontinued for other reasons 13 (6.5%) 7 (14%) 0 S Week 96, cells/uL s These results support the ongoing Phase Il trial evaluating BMS-663068 in heavily treatment-experienced
Week 48. respectivelv. versus 86% and 88% in the ATV/r arm. respectivelv. . - : : * Pooled data are presented because BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48. = ith limi ' ' < ' ' ' iNi i
8, P Y 86% 88% / ’ P y Ta.b | e 1 B asel InNe C h araCter | St| CS ATV/r, ritonavir-boosted atazanavir; mITT, modified intent-to-treat; RAL, raltegravir; TDF, tenofovir disoproxil fumarate. S § 6 BMS-663068 218 7 taC:UﬂSb\.l:l.ltth.hmItGd thgrapetutl_c gptlcz_ns ( ZNg_ar%SZegSGgI;SCC;IVe el remammg) 2B 10 (SRR IS
— BMS-663068 was generally well tolerated, with no dose-related safety signals. ATV/r + TDF Fi 4- Effi th h Week 96- ob d Ivsi 2= 1200 mg QD* - olerablility issues and contraindications ( )
. . BMS-663068 + TDF + RAL igure 4. icacC rou ee . opservedq anaiysis ? - - . A : LI\
— As BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48, we present + RAL 9 y g9 y ~ " ﬁtr’][ achcom[?[alni/]l.rg% postezj(460é|://lvgl lgg&rggegt;ion Februatry %{ﬁ,éOlG, z,ﬁ PM 4:00 PM titled, "HIV-1
. | achment Inhibitor Prodru - ; ssessment wi osuvastatin”.
the pooled efficacy and safety results through Week 96. Parameter 4OONTEOBID SOONngBID 6OONT31QD 120&23% QL I|D\|0—02|§g SOOQngl<|1_0501mg Zg; 50 W ATVIr J
- - = = = = 300/100 mg QD
: . 90
Median age, years (range 39 (22-57 37 (23-60 40 (26-58 40 (20-67 39 (2067 39 (20-68
=napoints - st Male, % = 6(200/ ) 5(710/ ) 5(69°/ ) 6(80‘V ) 6(1 0% ) 5(69‘V ) g5 s- L S
m  \Week 96 secondary endpoints (presented here for the first time): e, e V70 - 1/0 970 V70 70 -2 70 S o We would like to thank all of the Al438011 clinical trial participants and their families.
L : : PR ~ Race, % S | Al438011 Investigators: JD Altclas, G Amaya-Tapia, JF Andrade-Villanueva, V Arama, Al Arango-Duque, K Arastéh, J Arribas, R Bardinas-Rodriguez,
proportion of subjects achieving HIV-1 RNA <50 ¢/mL White 40.0% 38.8% 33.3% 32.0% 36.0% 45.1% 8 s 60 - * Pooled data are presented because BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48. CM Benites-Villafane, J Bogner, C Brinson, PE Cahn, WM Casapia-Morales, LI Cassetti, B Clotet, E DeJesus, IG Diaconescu, JI Echevarria, R Elion,
— mean change in CD4+ T-cell count from baseline Black/African-American 28.0% 30.6% 31.4% 36.0% 31.5% 25.5% g —E' ATVIr, ritonavir-boosted atazanavir; SE, standard error. J Ernst, J Feinberg, J Fourie, J Galindez, JM Gatell, ER Granados-Reyes, S Hassler, C Hicks, D Johnson, R Kaplan, J Lalezari, JR Lama-Valdivia,
Other* 32.0% 30.6% 35.3% 32.0% 32.5% 29.4% 25 50 Proportion of subjects with i i AM La Rosa Rodriguez, GH Latiff, MY Leon-Paredes, SH Lupo, F Marquez-Diaz, MD Martins, FC Mendo-Urbina, Y Pinedo-Ramirez, LJ Prisacariu,
— frequency of serious adverse events (SAEs) and AEs leading to discontinuation. HIV subtype, % 3 Q <50 c/mL through Week 96 Safety end POl nts from baseline throu g h Week 96 J Rockstroh, S Rugina, MR Salazar-Castro, AR Scribner, JG Sierra-Madero, LM Sloan, A Stoehr, OA Sussmann-Pena, P Tebas, M Thompson, SC
B 70.0% 59 29 68.6% 64.0% 65.5% 66.7% oV 40 — . : : : Trevino-Pérez, OA Tsybakova, EE Voronin, AA Yakovlev, NG Zakharova.
C 16.00/2 24.50/2 21 .6‘72 20.0‘72 20_5(yz 17.6"/2 _g <ZE BMS-663068 90% " Safety endpomts from baseline through Weelf 96 a_re su.mmarlzed in Table 4. Bristol-Myers Squibb: A Rightmire, L Donahue, M DeGrosky, J Coumbis, N Ray, L Zaru, L Yang, M Krystal, C Hwang, T Correll.
M ETH O DS Other 14.0% 16.49% 9.9% 16.0% 14.0% 15.79% ST 30- ~ 1200 me OD* — There were no SAEs or AEs leading to discontinuation that were related to BMS-663068. Other: P Lill and J Riefler (ICON CRO).
HIV-1 RNA E)' > 0 — SAEs related to study drug(s): Professional medical writing and editorial assistance was provided by MediTech Media and was funded by Bristol-Myers Squibb.
: : Median, log,, c/mL 4.97 5.01 4.88 4.78 4.9 4.78 T  BMS-663068 arms: TDF-induced acute renal failure and study drug overdose
—&— ATV/r300 mg/  90%
Al438011 stu dy desl gn (FI gure 2) CSJ,S(#OO(I)I C/mL’t % 40.0% >1.0% 4o.1% 56.0% 44.5% 55.3% 10~ 100 mg QD ’ o e  ATVI/r: influenza-like symptoms and study drug (RAL) overdose. R E F E R E N C ES
m Phase llb, randomized, active-controlled, blinded-to-BMS-663068 dose trial (NCT01384734). Media;f\e cgl(l)su/EL 214 537 296 224 296 249 0 A /A S — AEs leading to discontinuation that were related to study drug(s):
m Consisted of a 7-day elective monotherapy substudy and the main study. <200 cells/uL, % 38.0% 32.6% 41.2% 42.0% 38.5% 37.3% 0 2 4 8 12 16 20 24 32 40 48 56 64 72 80 838 96 « BMS-663068 arms: TDF-induced acute renal failure ; E;?]v;llr;; S;a;t‘]arﬁ;?eig 22811: 813.2:31142;751' Z ll;laf/el\lt :'Ic-:l\njr,zz:c;Zibr ’fn?;rjseCDhglr‘?cog;/eHrdic;l()Bl;35'76:2'17721_54180.
s Subjects were randomized 1:1:1:1:1 to four experimental arms and a reference arm. BMS-626529 IC., median, nM 0.68 0.65 0.43 0.82 0.65 0.73 Week . ﬁ\TV/r arm: abdominal distension, flatulence, increased blood bilirubin, hepatic steatosis and 3. Henrich TJ and Kuritzkes DR. Curr bpin Virol 2013 351-57. 2 Zhou N et al. J Antimicrob Chermother 2014 69:573_581.
_ _ Majority of subjects within the “other” category reported themselves as multiracial. Previously presented by Lalezari et al.® * Pooled data are presented because BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48. ypertransamlnasemla. 4. Nowicka-Sans B et al. Antimicrob Agents Chemother 2012; 8. Lalezari J et al. Lancet HIV 2015; 2:e427-e437.
m BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48. ATVI/r, ritonavir-boosted atazanavir; RAL, raltegravir; TDF, tenofovir disoproxil fumarate. ATV/r, ritonavir-boosted atazanavir; Cl, confidence interval. — One death occurred, which was unrelated to study drugs (gun shot wound). 56:3498-3507. 9. Thompson M et al. CROI 2015: Poster 545.
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