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Last picture in HIV treatment

we treat now a chronic infection
with a combined 3 drug treatment
with optimal viral control

with good quality of life

with life expectancy almost same as HIV-
but comorbidities persist



Outline

e 2 vs 3 drugs regimen: is the paradigm changing?

* Nanomedicine and long acting drugs



TRIPLE cART: 2 NRTIs + THIRD DRUG

e Paradigm of HAART

e Very long term efficacy (15-20 years in observational studies and clinical
practice): QUOAD VITAM effective treatment is supported.




TRIPLE cART: 2 NRTIs + THIRD DRUG

* NEED for complete or partial avoiding NRTIs:
v’ Extensive NRTI resistance
v NRTI-related toxicity (renal, bone, CV)




Paradigma NRTIs-sparing

L RAL
,,/,,”’a?IVIVC
PI/r < 5 ETV 0 RPV
= 3TC
* Barriera genetica e FEfficacia
* Sequenziabilita e Compatibilitd farmacologica

e Tollerabilita



Some 2DRs have demonstrated conflicting results in treatment-

naive subjects™...

2DR as effective as 3DR;

results not available; 2DR NOT as effective as 3DR

PI +
NRTI

PI +
NNRTI

Pl + MVC

" LPV/r +3TC
GARDEL (N=426)!

DRV/r + 3TC
| ANDES (N=145)2

~ IDVIr + EFV
006 (N=45013 Protease
inhibitors
[ DRVIr + MVC

| MODERN (N=797)5

INSTI + PI

Integrase
inhibitors

*Only well-powered studies included in graphic; TEFV-based regimens.

3TC, lamivudine; DRV/r, ritonavir-

boosted darunavir; EFV, efavirenz; IDV/r, ritonavir-boosted indinavir; LPV/r, ritonavir-boosted lopinavir; INSTI, integrase strand transfer inhibitor; MVC, maraviroc;
NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside-reverse transcriptase inhibitor; Pl, protease inhibitor; RAL, raltegravir.

See slide notes for references.




ATV /rtv or DRV/rtv + 3TC

f ATLAS study (96 weeks, dual versus triple)
- eGFR (+5 vs. =3 ml./min/1.73 m2, p<0.001)
- total cholesterol +15 vs. 0 mg/dL, p=0.005

- hyperbilirubinemia: (59.6% vs 35.8%, p=0.001)
K_ Better BMD (week-48 data)

- grade 3/4 hypetTG (7.6% vs 1.6%, p=0.027) but HDL (+5 vs 0 mg/dL, p=0.002).

\_

/ SALT study (96 weeks, dual versus triple)
- eGFR , bone density, fat distribution: same

- grade 3/4 toxicity: 70.7 vs 70.2 %, same
- neurocognitive study: same
\_ - treatment discontinuation: 5.0% vs 7.1 % same

- TG: +12.1 vs -6.2 %, cholest: +5.1 vs -1.9, Chol/HDL ratio: -2.6 vs -3.7 (for all p < .001)

" DUAL study (48 weeks, dual versus triple)

- no significant improvement in kidney function
- no improvement in Col tot/HDL ratio

- no difference in drug discontinuatuon for AEs

\_

1. Pulido et al. CID 2017 2015 2. Perez-Molina JA et al. Lancet 1D 2015

3. D1 Giambenedetto S et al. JAC 2017



and virologically suppressed patients

2DR as effective as 3DR; 2DR NOT as effective as 3DR
italic text indicates ongoing studies

Pl + NRTI

ATVIr +3TC
SALT (N=286)t

LPV/r + 3TC
OLE (N=239)2
DRV/r + 3TC
DUAL-GESIDA
(N=257)3

ATVIr + 3TC
ATLAS-M
(N=266)*

Protease Integrase
inhibitors inhibitors

Pl + MVC

Plir + MVC
MARCH (N=395)5

PI +
NNRTI

LPV/Ir + EFV
ACTG 5166 (N=236)°

*Only well-powered studies included in graphic.

3TC, lamivudine; ATV/r, ritonavir-boosted

atazanavir; CAB, cabotegravir; CAR, current antiretroviral therapy; DRV/r, ritonavir-boosted darunavir; EFV, efavirenz; LPV/r, ritonavir-boosted lopinavir; INSTI, integrase
strand transfer inhibitor; MVC, maraviroc; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside-reverse transcriptase inhibitor; Pl/r, ritonavir-boosted

protease inhibitor; RPV, rilpivirine. See slide notes for references.




2 drugs HAART (Pl/r + 3TC)

From NEED to (LIMITED) OPPORTUNITY

v’ Extensive NRTI resistance

v NRTI-related toxicity (renal, bone, CV)
v’ Proactive switch for toxicity e e
v’ Decrease pill burden
v Decrease cost

But in switch and 184V-free only!

Search ID: smb100205




DTG-based dual regimens



SWORD-1 and SWORD-2 Phase Ill Study Design

Identically designed, randomized, multicenter, open-label, parallel-group, non-inferiority studies

Screening Early switch phase Late switch phase Continuation phase

1:1

3-8% non-inferiority margin for pooled data. -10% non-inferiority margin for individual studies

VL <50 ¢/mL DTG + RPV (N 513)

on INI, NNRTI, DTG + RPV DTG + RPV

or Pl + 2 NRTIs CAR (N 511)

| A I |
Day 1 Week 52 Week 148
Inclusion criteria . . .
: Primary endpoint Countries

> CSEE EAR 25 AL before screening at 48yweelfS' Argentina Australia Belgium Canada
) 1st.or 2SR O T et T e . . France Germany Italy Netherlands

regimen SN 25 Wl : subjects with Russia Spain Taiwan United Kingdom
« Confirmed HIV-1 RNA <50 c/mL during the VL <50 c¢/mL Uiftes Seies

12 months before screening e hot)a
« HBV negative (ITT-E snapshot)

Llibre et al. CROI 2017; Seattle, WA. Abstract 2421.




SWORD-1 and SWORD-2
Snapshot Outcomes at Week 48 (Pooled)

Virologic outcomes Adjusted treatment difference (95% Cl)2

HIV-1 RNA <50 ¢/mL, %

100 95 95
W DTG + RPV (n=513) DTG + RPV
® CAR (n=511) !
80 - ]
0.2
60 :
: - - -
i -3.0 2.5
40 - i
20 - c 4 8 6 4 -2 0 2 4 6 8
<1 1 Percentage-point difference
0 - | I DTG + RPV is non-inferior to CAR with respect
Virologic Virologic No virologic to snapshot in the ITT-E population (<50 c/mL)
success non-response data at Week 48

* 3Adjusted for age and baseline 3" agent.

Llibre JM et al. Lancet. 2018 Jan 6. pii: S0140-6736(17)33095-7. doi: 10.1016/50140-6736(17)33095-7. [Epub ahead of print].






GEMINI-1 and -2 Phase lll Study Design

Identically designed, randomized, double-blind, parallel-group,
multicenter, noninferiority studies

Screening Double-blind Open-label Continuation
(28 d) 1:1 phase phase phase

DTG + 3TC (N=716) i DTG + 3TC
DTG + TDF/FTC (N=717)

= ART-naive adults
= VL 1000-500,000 c/mL

1 1 1 1 1
Day Week Week Week Week
1 24 48 96 144
1t A
Eligibility criteria Primary endpoint Countries
g e e at Wee 48: S oae —
L e S e SR participants with taly Republic of Korea  Mexico
based on presence of any major resistance- Netheriands Poril Poland
associated mutation HIV-1 RNA <50 c/mL
g = Portugal Romania Russian Federation
| -+ No HBV infection or need for HCV therapy (ITT-E snapshot) South Afica  Spain Switzerland
Taiwan United Kingdom ___ United States

Baseline stratification factors: plasma HIV-1 RNA (=100.000 ¢/mL vs >100,000 c/mL) CD4+ cell count (s200 cells/mm? vs >200 cells/mm?).

a—10% noninferiority margin for individual studies.
Cahn ot al AINS 2N18° Amstardam the Netherlands Slides TIIARNTNAI R



Snapshot Outcomes at Week 48
for GEMINI-1 and -2

Virologic outcome Adjusted treatment difference (95% CI)=

GEMINI-1 [l DTG + 3TC (N=356) " DTG + TDF/FTC (N=358)

GEMINI-2 [ DTG + 3TC (N=360) DTG + TDF/FTC (N=359)
100 7 o903 9394 ! GEMINI-1 5 ¢
32 i -
_i 80 - : 6.7 1.5
£ :
S :
S 60 - i GEMINI-2 -0.7
v ! i
< i 4.3 2.9
& 40 - :
= i 10 8 6 -4 2 0 2 4 6 8 10
o " Percentage-point difference
4 4
B R e L e - DTG + 3TC is non-inferior to DTG + TDF/FTC with
Vicolaaie Vicolaaie o virclodie respect to proportl_on <50 clml._ at Week 48 (snapshot,
suocegss nonresp?)nse dataog ITT-E population) in both studies

aBased on Cochran-Mantel-Haenszel stratified analysis adjusting for the following baseline stratification factors: plasma HIV-1 RNA (100,000 c¢/mL vs >100,000 c/mL) and
CD4+ cell count (=200 cells/mm? vs >200 cells/mm?3).

Cahn et al. AIDS 2018; Amsterdam, the Netherlands. Slides TUABO106LB.



Conftirmed Virologic withdrawails I hrough vweek 48:
ITT-E Population

* Low rates of virologic withdrawals were observed at Week 48

DTG + 3TC | TDF/FTC |DTG +3TC | TDFFTC |IDTG+3TC| TDF/FTC

Variable, n (%)

Cvw 4 (1) 2 (<1) 2 (<1) 2 (<1) 6 (<1) 4 (<1)
Treatment-emergent 0 0 0 0 0 0
resistance

* No treatment-emergent INSTI mutations or NRTI mutations were observed among participants who met
CVW (confirmed virologic failure) criteria

CVW criteria defined as a second and consecutive HIV-1 RNA value meeting virologic non-response or rebound.
— Virologic non-response:

* a decrease in plasma HIV-1 RNA of less than 1 log10 ¢/mL by Wk 12 with subsequent confirmation uniess plasma HIV-1 RNA is <200 c/mL, or
= confirmed plasma HIV-1 RNA levels =200 c/mL on or after Week 24.

— Virologic rebound

= confirmed rebound in plasma HIV-1 RNA levels to =200 c/mL after prior confirmed suppression to <200 c/mL.

Cahn at al, AIDS 2018, Amsterdam, e Netherlands. Skdes TUASDIDELS

22nd International AIDS Conference; July 23-27, 2018; Amsterdam, the Netherlands




2 DRUGS (DTG-BASED) VS 3 DRUGS HAART

From (LIMITED) OPPORTUNITY to NEW PARADIGM?

CAN’T WAIT FOR THE ROAD
TO BE WIDENED!

v Futility??




THE ROAD TO NEW PARADIGM

DUAL

Very long term efficacy

Bone, liver and lipids

Pill burden, DDIs

Activity in Reservoirs/Inflammation

Special population (PHI, pregnancy,
very advanced naive...)

Opportunity of treatment

Paradigm of treatment



2 DRUGS (DTG-BASED) VS 3 DRUGS HAART

From (LIMITED) OPPORTUNITY to WIDE OPPORTUNITY

Gerald finally finds the window of
opportunity he'd been seeking all his life.



Linee guida italiane 2017
Tabella 2a - Regimi raccomandati per l'inizio delfla ART.

REGIME
Regimi raccomandati
TDFIFTC+RAL C C C )
TAFIFTC+RAL aee
TAFIFTC/IEVG/ICOBI O
TDFIFTC+DTG OO
TAFIFTC+DTG OO
ABCRATC+DTG oppure ABC/ATC/IDTG O
TDFIFTC/RPV -
(in caso di valori di HIV-ENA < 100.000 cp/mL e conta di T CD4+ > 200 cellule/ul)
TAFIFTC/IRPY -

(in caso di valori di HIV-RNA < 100.000 cp/mL e conta di T CD4+ > 200 cellule/uL)

Regimi raccomandati in particolari condizioni

TAFIFTC+ATV+r o TAF/IFTC+DRV+r * L (g
(in caso di condizioni non faverenti 'aderenza, di necessita di iniziare il trattamento prima della disponibilita del
risultato del test di resistenza)

TAFIFTC+ATVICOBI o TAF/FTC+DRVICOBI o TAF/IFTC/IDRVICOBI* OO @
(in caso di condizioni non favorenti 'aderenza, di necessita di iniziare il trattamento prima della disponibilita del
risultato del test di resistenza)

—— ® SR = — . —

2 pills QD
@@E® 3 pillsQDb




Darunavir based - Triple Regimen Evolution

Bioequivalenza

Darunavir/c+
TAF/FTC

Darunavir/c+ 2
NRTIs

Darunavir/r+ 2
NRTIs

e 2 Cpr

RTV COBICISTAT

J J J
- Convenience +




AMBER: Phase 3, Randomised, Double-blind, International,*
Multicentre Trial

Double-blind
treatment phase Single-arm phase Roll-over phase

Treatment-naive adults (N=725)
= Screening plasma VL 21,000 ¢/mL
= CD4* >50 cells/mm3 . :
= Genotypic susceptibility to DRV, FTC and
TFV
= HBV/HCV negative

|
|
|
|
|
|
| |
\Z \
Baseline Week 48 Week 96

Primary endpoint

I
I
v

Primary objective: Assess non-inferiority of D/C/F/TAF vs D/C + F/TDF by proportion of patients with VL <50 c¢/mL at 48 weeks (NI margin 10%;
FDA-Snapshot algorithm)®

Randomisation stratified by screening VL </>100,000 ¢/mL and CD4* </> 200 cells/mm3

*121 sites in USA, Canada, Belgium, France, Germany, ltaly, Poland, Russia, Spain, UK
TLower limit of 95% CI of stratified Mantel-Haenszel difference between D/C/F/TAF and control >—10% AMBER (NCT02431247)



Proportion of patients (%)

Virologic Outcome at Week 48

(FDA Snapshot; VL<50 ¢/mL) (ITT)

D/C/F/TAF non-inferior to control
Lower bound 95% CI >-10%

100 - 91.4
' 88
Stratified difference (95% Cl) (D/C/F/TAF—control)
80 A B D/C/F/TAF (N=362) H Control (N=363)
Favours control TS
60 A
|
40 :
: 1.6 2.7 71
I 4
20 - 2% : +p<0-0001
4.4% 3.3% 4% (n=30) I
(n=16) (n=12) (n=15) |
|
O — I 1 1 1 1 1 1 1 1
Virologic VL 250 ¢/mL No virologic data -0 8 6 -4 -2 0 2 4 6 8

response (VL<50 c/mL)

Percentage point difference

Tp-value for non-inferiority at 10% NI margin



Resistance Analysis Through 48 Weeks

J A O 0
Virologic failures with paired screening and endpoint genotypes™, n 7 2
Patients developing mutations (IAS 2015) post-baseline, n
DRV RAMs 0 0
Primary PI RAMs 0 0
NRTI RAMs ! 0
(M1841/V)"
NNRTI RAMs 0 0

*Post-baseline genotyping/phenotyping performed for patients who met the criteria for protocol-defined virologic failure (virologic non-response, virologic rebound, and/or viraemic at final timepoint) and who
had VL 2400 c¢/mL at failure (unconfirmed or confirmed failure) or at later time points

*Patient had K103N at screening, indicating transmitted NNRTI (efavirenz/nevirapine) resistance, and developed M1841/V, conferring resistance to FTC
and 3TC



Mean Changes in Proteinuria Through 48 Weeks

Urinary protein:creatinine Urinary albumin:creatinine
D/C/F/TAF Control D/C/F/TAF Control
10
o 0 - ot 66.23 (3.66) 77.676.51) 0 51 8L 11.38 (1.57) 17.92 (5.07)
c C
N 10 o L —— T
(@) - . O oo -5 4
== == 0 -2,45 0,58
Qe -20 A Qe
c = 1 c = -15 A ' '
g -30 1 22,42 g 0p=0.003"
-40 - p=0.033" 25 -
Retinol binding protein:creatinine B-2-microglobulin:creatinine
p<0.0001" p<0.0001"
| |
600 A 1500 837,63
() ()
oT4) oo
C C
_g . 400 A g R
a0 Qo i
EJ; ?ﬁ :‘-'E ?’i 500
= = 200 A P
g 3 ’
L ; 16,84 S 500 J -100,58
BL 110.66 (7.12) 186.73 (74.66) BL 248.45 (40.36) 379.54 (176.11)

*Assessed by Wilcoxon rank-sum test



Mean % Changes in BMD Through 48 Weeks (DEXA Sub-

study)

Spine

——D/C/FITAF (N=96)

p<0.0001"

—=— Control (N=85)

2 -
) B .
gc-’DE p=0.004
c @ 1-
L C
U‘G_J 0 = L 1
X S o 1
oo -1 S S 3 :
\Ul% S o _13 L '07
o 27 =~ '
% \\ _——*_
o £ .34 ~Se .| o —=e=--
58 R =l 2.4
4 - -
0 24 48

Time (weeks)

>3% decrease 27.1%

>3% increase 12.5%

41.2%
4.7%

A O N P, O RPN
P R | P |

Hip

——D/C/F/TAF (N=96)

—=— Control (N=85)

P<0.0001" p<0.0001"

0.3 0.2

T I

L - - - — it —

-— - - i - - -

17 T T e=—ad 4+

_ 2.7
0 24 48

Time (weeks)

12.5%
12.5%

*p value for difference estimated using ANCOVA, including treatment as a factor and baseline BMD as a covariate

44.7%
2.4%




Tablet Appearance

BIC Co-formulated with FTC and TAF

— ™
é B/F/TAF (721 mg)
—~
= E/C/F/TAF (1082 mg)
| P = g ABC/3TC/DTG (1750 mg)
LEPLTTT [TTTTTTT
"~ mm 1 2

Number in parenthesis is the total weight in mg of the tablet.
Note: Tablet size is not intended to compare clinical efficacy and safety, indications, dosing regimens, or treatment adherence.

* Smallest integrase-containing single tablet regimen

e  Taken with or without food

= |ndividuals who find it difficult to swallow tablets and capsules frequently cite the size as the main reason for the difficulty in
swallowing*

B/F/TAF, bictegravir/emtricitabine/tenofovir alafenamide. E/C, elvitegravir/cobicistat. ABC/3TC/DTG, abacavir/lamivudine/dolutegravir
* http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryinformation/Guidances/default.htm - June 2015

28



Study 1490: B/F/TAF vs DTG + FTC/TAF in Treatment-Naive Adults
= B/F/TAF QD

11 DTG + FTC/TAF Placebo QD
= HIV-1 RNA > 500 copies/mL B
* eGFR; 230 mL/min DTG + FTC/TAF QD
n=325 B/F/TAF Placebo QD
| | | |
Week O 48 96 144
-

. . ClinicalTrial.gov: NCT02607956
Primary Endpoint

. Phase 3, randomized, double-blind, active-controlled study
—  North America, Europe, Australia, and Latin America
—  Chronic hepatitis B and/or C virus infection allowed

. Primary endpoint: HIV-1 RNA < 50 copies/mL at Week 48 by FDA Snapshot algorithm (12% NI margin)
. Secondary endpoints: Pre-specified analyses of HIV-1 RNA < 50 copies/mL at Week 48 by

—  Per protocol
—  Missing=failure

—  Missing=excluded

Sax P, et al. IAS 2017. Paris, France. Poster Discussion #TUPDB0201LB 29

. eGFR, estimated glomerular filtration rate by Cockcroft-Gault equation. NI, non-inferiority.
Sax P, et al. Lancet. http://dx.doi.org/10.1016/S0140-6736(17)32340-1



Study 1490: B/F/TAF vs DTG + FTC/TAF in Treatment-Naive Adults

Virologic Outcome at Week 48 by FDA Snapshot Analysis

100 - I e/F/TAr
° 80 - - DTG + FTC/TAF
7
% -3.5%
= 7.9 to 1.0%
e 60 - ‘)
(7]
(Yo
o
c
2 40 A
£
(o]
Q.
e
o 20 A
4,4 10 6,3 5,8
0 I [ s
HIV-1 RNA < 50 copies/mL HIV-1 RNA 2 50 copies/mL No HIV-1 RNA Data

Mean changes in CD4 cell count (cells/uL) at Week 48: +180 BIC vs +201 DTG (p=0.10)

B/F/TAF vs. DTG + FTC/TAF: Non-inferior efficacy at Week 48

30

Sax P, et al. IAS 2017. Paris, France. Poster Discussion #TUPDB0201LB
Sax P, et al. Lancet. http://dx.doi.org/10.1016/S0140-6736(17)32340-1



Study 1490: B/F/TAF vs DTG + FTC/TAF in Treatment-Naive Adults

Virologic Resistance

B/FITAF DTG + FTC/TAF
n=320 n=325
*Met criteria for resistance testing, n 7 5
NRTI resistance detected 0 0
INSTI resistance detected 0 0

*Resistance testing performed for subjects with confirmed virologic rebound HIV-1 RNA > 200 copies/mL after Week 8, or with HIV-1 RNA > 200 copies/mL at the last study
visit. There was no assay failure.

No emergent resistance to any components of either regimen

INSTI, integrase strand transfer inhibitor. NRTI, nucleoside reverse transcriptase inhibitor.

31

Sax P, et al. IAS 2017. Paris, France. Poster Discussion #TUPDB0201LB
Sax P, et al. Lancet. http://dx.doi.org/10.1016/S0140-6736(17)32340-1



BICTEGRAVIR Drug Interaction Profile: Impact on Concomitant
Drug

BIC is not an inhibitor or inducer of UGT1A1 and CYP3A4

Change in Coadministered Drug Exposure*

Midazolam

Ledipasvir

Sofosbuvir

Norgestimate

Ethinyl estradiol

TITTITT|T

Metformin®

* No change in exposures (AUC) defined as > 30% decrease or > 43% increase
t Metformin plasma concentration increases by 39% (due to BIC inhibition of OCT-2)

CYP, cytochrome P450; OCT, organic cation transporter; UGT, UDP-glucuronosyltransferase
1. Zhang H, et al. CROI 2017. Seattle, WA. Oral#40. 2. Zhang H, et al. CROI 2017. Seattle, WA. Abstract Oral#40



TMB-311: Ibalizumab in Pretreated Patients
Infected With Multidrug-Resistant HIV

» |balizumab: humanized mAb to CD4 receptor that blocks HIV entry into
CDA4+ T-cells!]

— FDA approved March 2018 as IV injection for heavily treatment—experienced adults with
multidrug-resistant HIV infection and virologic failure

= Single-arm, open-label phase lll trial in patients on a failing regimen (N = 40)!2:3!

. Primary Endpoint:
Control Period: Day 14 Wk 25
_ _ Day 0-7 1
Patients with HIV-1 RNA |

> 1000 c¢/mL; on ART = 6 mos, Ibalizumab Ibalizumab
on stable ART = 8 wks; 2000 mg IV Day 7 800 mg IV Day 21, Q2W
resistant to = 1 AR_V from — (loading dose) (maintenance dose)
3 classes, sensitive to Continue Failing ART Switch to OBR
=1 ARV for OBR Days 0-14 Day 14
(N = 40)

1. Ibalizumab [package insert]. 2018. 2. Emu B, et al. o
IDWeek 2017. Abstract 1686. 3. ClinicalTrials.gov. NCT02475629. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

TMB-301: Ibalizumab Efficacy at Wk 24

2 1.0 log;, HIV-1 RNA decrease, %
2 2.0 log,, HIV-1 RNA decrease, %

HIV-1 RNA < 50 copies/mL, % 43
HIV-1 RNA < 200 copies/mL, % 50

Mean HIV-1 RNA decrease from BL, log,, 1.6

= Deaths, n =4 (all unrelated to study drug); discontinuations due to drug-
related AE, n = 1 (IRIS); no infusion-related AEs

g o

Emu B, et al. IDWeek 2017. Abstract 1686. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

Immune Checkpoint Pathways

Tumor Microenvironment
Dendritic cell T cell T cell

| GO Turmor ool
%:%Q ‘ GAQS ‘ /QG\

migration to tumor)

CTLA-4 Blockade (ipilimumab) PD-1 Blockade (nivolumab)

CTLA-4 = cytotoxic T-lymphocyte-associated antigen 4 ; MHC = major histocompatibility complex; PD-1 = programmed death-1;
PD-L1 = programmed death ligand 1; TCR = T-cell receptor.



Proposed role of PD1 in the establishment and reversal of
HIV latency

a Establishing HIV latency

Tecell
activated % | Productive
viaTCRor ¢ | infection
by mitogen '
infected T cell
Inhibitory signal
Teell
activated Latent
viaTCRor infection
by mitogen )
Latently
infected T cell
b Immune-mediated clearance Anti-PD1 antibody
Virus-induced cell
death or immune-
mediated clearance

infected T cell T cell activation and
.( production of virus
0




RESEARCH ARTICLE

Jlinsicir C B
] ] ] . 1 00- —
Combination anti-PD-1and antiretroviral R Tneled 1007 Double aPD-1 Treated
. : . » 804 =PRI res — Single aPD-1 Treated
therapy provides therapeutic benefit 2 o 80 =
- .S_-’ 60- i 5
against SIV S | , £ 60
c p=0.01 [=
Geetha H. Myivaganam,™ Lynette S. Chea,"? Gregory K. Tharp,” Sakeenah Hicks, 8 404 ] g 404 p=0.02
Vijayakumar Velu,' Smita S. Iyer,2 Claire Deleage 2 Jacob D. Estes,? Steven E, Bosinger,? g a o 201 (uPD-1 vs Saline)
Gordon ). Freeman,* Rafi Ahmed," and Rama R. Amana™ 204 ——
‘ ‘ ﬁ c 1 L} )
0 - T T 1 0 1 2 3 4
0 50 100 150 200 Weeks to Viral Rebound

Days to Viral Suppression

* The coinhibitory receptor programmed death-1 (PD-1) regulates CD8+ T cell dysfunction during chronic HIV
and SIV infections.

* Administration of anti—PD-1 antibody 10 days prior to ART initiation rapidly enhanced antiviral CD8+ T cell
function and diminished IFN-stimulated genes. This resulted in faster viral suppression in plasma and better
Th17 cell reconstitution in the rectal mucosa following ART initiation.

* PD-1 blockade during ART resulted in lower levels of cell associated replication-competent virus.

* Following ART interruption, PD-1 antibody—treated animals showed markedly higher expansion of
proliferating CXCR5+perforin+granzyme B+ effector CD8+ T cells and lower regulatory T cells that resulted in
better control of viremia.

e Our results show that PD-1 blockade can be administered safely with ART to augment antiviral CD8+ T cell
function and reduce the viral reservoir, leading to improved control of viral rebound after ART interruption.



Nano is here!

oidey

NSTOCKE
COont

"Do you have it in a smaller size?”



Drug formulation — size in context

- Micronisation
7
(10,000 pm) (100 um) (10 um)
1cm 0.01 cm 0.001 cm

_—% Y.

50 pm

Vinyl record features CD features
1 particle 1000 particles
Dimensions = Dimensions =

100x100x100 pm 10x10x10 pm

Nanotechnology

(0.2 pm [200nm])
0.00002 cm

DVD features

125,000,000 particles
Dimensions =
0.2x0.2x0.2 pm




Cabotegravir nanocrystals

 Drug nanocrystals are particles made from 100% drug; typically, they are stabilized by surfactants or polymeric steric

stabilizers.
 The high loading makes them very efficient in transporting drug to or into cells, reaching a sufficiently high

therapeutic concentration for the pharmacological effect.
* Higher drug loading versus matrix approaches for lower injection volume

.. polymeric nanoparticles

nanoemulsions
CAB LA 200 mg/mL
2

blend of Component Function

SLN . D
oil & solid lipid
i n& Cabotegravir free acid Active drug
solnq '5 (d50 ~200 nm)
"*' J-_l -~ -
- Mannitol Tonicity agent
drug
Surfactant system Wetting agent/stabiliser
nanocrystals
<2 Water for injection Solvent

Confidential and proprietary — internal use only Date of preparation: March 201Mller RH et al. Eur J Pharm Biopharm 2011:78;1-9



Cabotegravir LA and RPV LA

Awibute CABOTEGRAVIR LA RILPIVIRINE LA —

H

Drug concentration 200 mg/mL 300 mg/mL

Yes; store at 2—8°C

No; store up to 30°C 36 months

Refrigeration/stability

2RI (>8-25°C for <24 hours)
Protect from light No Yes
Dose — monthly 400 mg (2 mL) 600 mg (2 mL)
Dose — bimonthly 600 mg (3 mL) 900 mg (3 mL)
HCP administration HCP administration
Dosage instructions/needle gauge Gluteal IM Gluteal IM
23 G 23 G

L ~40 days 44-61 days
t,, with single dose (range or SD) (25-54 days) (24 days)
Drug interactions Low liability as perpetrator or victim 1o [l N7 € PEpElEIEe; WIS i

CYP3A4 induction/inhibition




LATTE-2 Study Design

Induction period Maintenance period? .

CAB 400 mg IM + RPV 600 mg IM
Q4W (n=115)

CAB loading dose at Day 1

CAB 30 mg + ABC/3TC
for
20 weeks

CAB 600 mg IM + RPV 900 mg IM
Q8W (n=115)

o
Ve ———

CAB loading doses at Day 1 and Week 4

CAB 30 mg + ABC/3TC PO QD (n=56)

Add RPV PO
QD

I | 4 weeks

Day 1 Week 32 Week 48 Week 96
Randomization Primary analysis Analysis
2:2:1 Dosing regimen selection Dosing regimen

confirmation

ABC/3TC, abacavir/lamivudine; ALT, alanine aminotransferase; IM, intramuscular; PO, orally; QD, once daily; Q4W, every 4 weeks; Q8W, every 8 weeks; ULN, upper
limit of normal. @8Subjects who withdrew after at least 1 IM dose entered the long-term follow-up period. ®Subjects can elect to enter Q4W and Q8W LA Extension Phase

beyond Week 96.
Margolis et al. AIDS 2016; Durban, South Africa. Abstract THAB0O206LB.



LATTE-2 Week 48 Results: HIV-1 RNA <50 ¢/mL by Snapshot (ITT-
ME)

Induction period Maintenance period

| SR g -;F} pasS ﬂ% ---{ﬁ_&# ______ 3 ﬁﬂ‘{
w7

100 -

Proportion of patients with
virological suppression, %

D1 W32
40 A

Q4w 99% 94%

20 - Q8w 95% 95%

Oral 98% 91%
0 -

BL W-16 W-12 W-8 W-4 D1 w4 w8 Wiz W16 W20 W24 W28 W32 W36 W40 W44 W48
Study visit
—®&— Oral CAB induction (ME population) == e Oral CAB (n=56) --8-- Q4W IM (n=115) ---&--- Q8W IM (n=115)

Margolis et al. AIDS 2016; Durban, South Africa. Abstract THABO206LB.



Conclusions

LATTE-2 results successfully demonstrate ability to maintain HIV-1 viral load <50 ¢/mL with LA IM CAB +
RPV, dosed every 4 or 8 weeks

Three subjects met PDVF criteria during maintenance
— Q8W (n=2), oral CAB (n=1); one Q8W subject with emergent RPV and CAB resistance

Dose selection
— Q4W dosing resulted in lower rates of virologic non-response with similar safety to Q8W
— Q4W dosing was selected for pivotal phase lll studies
— Q8W dosing remains under evaluation within LATTE-2

Margolis et al. AIDS 2016; Durban, South Africa. Abstract THAB0206LB.



Review

- -
For reprint orders, please contact: reprintseefuturemedicine. corrm N an om ed cin e

Nanodrug formulations to enhance HIV
drug exposure in lymphoid tissues and
cells: clinical significance and potential
impact on treatment and eradication of
HIV/AIDS

Figure 6. Schematic representation of differences in
Ilymphatic uptake, distribution and retention of lipid
nanoparticles in the lymph nodes in comparison to free
drug.



Long Acting ARV’s: Knowledge Gaps

 Oral lead-in required?

* Minimum injection frequency?

* How many drugs in the regimen?

* Number of injections/volume allowed per dose
* How to manage toxicity?

» What to do about missed doses?

* How to quit?




LA ARV Implants — Tenofovir Alafenamide

) delivery channel
silicone scaffold

PVA membrane

1.9 mm

40 mm

FIG 1 Three-dimensional model (A) and cross-sectional drawings (B and C)
of TAF implant. The TAF core (black) inside the silicone scaffold with PVA
membrane coating is shown (not to scale). Cross sections were sliced through
the y-z (B) and x-y planes (C).

M Gunawardana et al., Antimicrob Agents Chemother 2015; 59: 3913



MK-8591 (EFdA) Implant Formulations Release Effective Drug
|evels for >180 days

1000
[ Formulation #1 (n=4)

A Formulation #2 (n=4)
100

10

(ng/mL)

: _
1é = lllllllii;:;EII

MK-8591 Plasma Concentration

0.1 T T T 1
0 50 100 150 200

Time (days)

" >180-day extended release from solid state formulations after a single injection in rats.

" Data suggest the potential to provide coverage for durations up to 1 year.

- Grobler JA et al. CROI, 2/22-2/25, 2016, Boston, MA 48



Is a 1-year subdermal TAF implant feasible?

= The Implanon/Nexplanon devices are single rods (2 mm diameter by 40 mm length)
containing 68 mg etonogestrel dispersed in ethylene vinyl acetate .

= These dimensions are identical to those of the prototype TAF implant used in dog studly.

= All three implant types are inserted subdermally on the inside of the upper arm by
making a small incision and using an insertion device consisting of a hollow needle and
trochanter for placement
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Dual vs triplice

Stefano Bonora

Universita di Torino




