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Objectives

List three ways in which pre-exposure
prophylaxis may be delivered in the future.

Describe the results of HPTN 083 and what this
means for PrEP in the near term.

|dentify the agent currently under investigation as
implantable PrEP.

Explain how broadly neutralizing antibodies work
to prevent HIV infections.
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Pregnancy Prevention

Education & behavior modification

Condoms i

Rings ﬂ

Birth control pill & injection fi’(’f" L)
“Morning-after pill”
Spermicide

Implantable birth control

Vasectomy/Tubal Ligation

Adapted from HPTN
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ASPIRE
Monthly dapivirine ring
2629 cis women aged 18-45

Malawi, South Africa, Uganda, Zimbabwe
July 2012 — August 2015

27% 56% 61%

@ ASPIRE

A Study to Prevent Infection
with a Ring for Extended Use

lower lower incidence lower incidence
incidence among among
overall participants participants
T omoocmba > 21 years old > 25 years old
(95%Cl: 1. 46) (95%Cl: 31, 71) (95%Cl: 32, 77)

Younger women didn’t adhere

Baeten JM, et al. N Engl J Med. 2016;375(22):2121-2132
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The Ring Study \ {

Monthly dapivirine ring

1959 cis women aged 18-45
South Africa and Uganda
April 2012 — December 2016

31% 15% 37%

]

S5
i

lower lower incidence lower incidence
incidence among among
overall participants participants
e omocmba < 21 years old > 21 years old
(HR 0.69; (HR 0.85; (HR 0.63;
95%Cl: 0.49, 0.99) 95%Cl: 0.45, 1.60) 95%Cl: 0.41, 0.97)

Nel A, et al. N Engl J Med. 2016;375(22):2133-2143



Open-label extensions
ASPIRE - HOPE
Ring > DREAM

Placebo incidence is estimated

39%

lower incidence
among 1465 open-label
recipients in HOPE

(95%Cl: 14, 65)

HOPE

HIV Open-label Prevention Extension

Out of ASPIRE, there is HOPE
o T,
C'/A )

DREAM

Dapivirine Rin I.”-'- Extén ded Access and Monitosing

63%

lower incidence
among 941 open-label

recipients in DREAM
(95%Cl: 0.86, 2.33)

https://www.prepwatch.org/nextgen-prep/dapivirine-vaginal-ring/



Where does dapivirine go from here?

 Positive opinion from
European Medicines
Agency in July 2020

* FDA application
anticipated in 2020

 Three-month version in
development

« Coformulation with
levonorgestrel in
development
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HPTN 083 & 084

Oral FTC/TDF vs Injectable Cabotegravir-LA
MSM & TGW (083) and Cisgender Women (084)

HPTN

STEP 1 STEP 2 STEP 3

Screening day
and informed

consent Evervy\/I::IZSfor 5 Weeks 5 and 9 Every 2 months for approximately Every day for 1 year
3 years
| 77y |
| 7 |
TDF/ETC
| |
(Every day)

| \/// |

2 |

=)

o

o i TDF/FTC i

(Every day)
TDF/FTC pill —«/ L@ Cabotegravir (CAB) injection Placebo for TDF/FTC pill —1i27#  Placebo for cabotegravir (CAB)
injection
Cabotegravir (CAB) pill Placebo for cabotegravir (CAB) pill

>\\ mVPP-lr-eI:lenﬂon

Trials Network



HPTN 083

Oral FTC/TDF vs Injectable CAB-LA for MSM & TGW

December 2016 — May 2020

4566

at-risk persons

(target N = 5000)
87.5% MSM 12.4% TGW

37%

from US
(n=1698)

50%

daily
FTC/TDF
(n=2284)

49.7%

of US participants

were Black
(n=844)

“HPTN

50%

long-acting
injected CAB
(n=2282)

26

median age
(IQR 22-32)



HPTN 083

Oral FTC/TDF vs Injectable CAB-LA for MSM & TGW

“HPTN

HIV Incidence

1.8 - 39 Infections
1.6 I
& 14 1 1.22
S 1.2 -
3
e 1 -
% 08 - 13 Infections
3 1 T
= 06 0.41
T 04 A J
0.2 4
0 3202 PY
CAB TDF/ETC
n=2244 n=2250

Cl, confidence interval

52 infections
6389 PY of follow-up

HPTN
§\ HIV Prevention

Trials Network

Landovitz RJ, et al. AIDS 2020. Abstract OAXLBO01




HPTN 083

Oral FTC/TDF vs Injectable CAB-LA for MSM & TGW

HIV Incidence

1.8 -
1.6 4
z 1.4 4
S 1.2 -
3
e 1 -
% 08 - 13 Infections
3 | T
= 06 0.41
T 04 A J
0.2 4
0 3202 PY
CAB
n=2244

Cl, confidence interval

52 infections

“HPTN

Hazard Ratio (95% CI)

39 Infections
I Favors CAB Favors TDF/FTC

1.22 :
0.34 o £
H § E :9:-’
0.18 062 i =2
| :I 1
TDFIFTC
margin

66%

6389 PY of follow-up

reduced hazard of HIV among CAB recipients,

compared with FTC/TDF
(95%Cl: 18%, 62%; p=0.0005)



HPTN 083

Oral FTC/TDF vs Injectable CAB-LA for MSM & TGW

HPTN

80% 80.9% I
I
= I 47 (2.2%) of CAB participants permanently discontinued
2 : due to an adverse effect of an injection
©
> 60% 157.7%
E _—
I : L : :
8 | e Severity of an injection site reaction was strongly
o i . . . . .
@ I associated with odds of permanently discontinuing
C
_g-;_ 40% : 38.6%
= 3T% 3a9% 534,
6_“ 31.2%]| B & 30.4% 20.6%
“05) | B3k 281%  een | 217% 26.9%
] 24.5%
8’ \I 22.8% 22.5%
*q:‘)' 20% %l 18:4% - 19:6%
o 15.5%
éT_; §| N\ 57.7%
\ : § &\:% 57.7%887.1% [8co, -
‘ X % 4.9% 4.5% ) % 9% 3% 5% 0 0 0
. § § Q N N i:: R 3{/ 23 PR j‘l::/ X 23 Mo 1% 3.2% 1
OVERALL 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 197 20
Injection Number
Cabotegravir,n 2117 2117 2037 1938 1872 1761 1620 1464 1360 1200 1034 877 744 604 465 372 298 234 168 111 8
TDF/FTC,n 2081 2081 2014 1940 1869 1760 1606 1463 1355 1193 1037 903 760 596 482 370 288 220 146 89 6
Cabotegravir TDF/FTC
[ Mild (Grade 1) W Mild (Grade 1)

Moderate (Grade 2) Moderate (Grade 2) §\ lI-;iVPP-lr-eI:Ien fisn

[l Severe (Grade 3) N\ Severe (Grade 3) Trials Network




HPTN 083

Oral FTC/TDF vs Injectable CAB-LA for MSM & TGW

HPTN

IQR
Duratlon 3(2, 5)

All ISRs I_H I_‘_I |=@u==| Time from injection to onset (median and IQR)
N=9221 jQud  Time from injection to resolution (median and IQR)

IQR
Duratlon 3(2, 5)

Pain | I—O—I I—O—I

n=5515 (59.8%)

IQR

Duration: 3 (2, 6)
([ DR

n=2161 (23.4%)

Other* | — e |

n=1545 (16.8%)

Time in days

*Other injection site reactions include induration, nodule, hematoma, bruising, discoloration, swelling, erythema, itching, warmth, anesthesia, hemorrhage, and abscess

§ mVPF’-rreI:Ienﬁon

— 1110IS Network



Unanswered questions

“HPTN

Is an oral “lead-in” really necessary?

TOTAL (n=4566) §io)lgiied(orriily

Participants with grade 3+ AEs, n (%) 1490 (32.7%) (LT v E XA 724/2280 (31.8%)
CPK increased 633 (13.9%) 309 (13.5%) 324 (14.2%
Creatinine clearance decreased 348 (7.6%) 190 (8.3%) 0.08

Lipase increased 152 (3.3%) 76 (3.3%) 76 (3.3% 0.99

Creatinine increased 152 (3.3%) 75 (3.3%) 0.87

AST/SGOT increased 122 (2.7%) 53 (2.3%) 0.14
Participants with EAEs and SAEs, n (%) 240 (5.3%) 122 (5.4%)

Participant deaths, n (%) 11 (0.24%) 7 (0.3%) 0.2%

% mVPP-lr-eI:Ienﬂon

Trials Network




Unanswered questions

What about covering the “tail”?

A Maleparticipants (AMAB) CAB dropped below LLOQ
10000-) after a median of

10 months

among participants
assigned male at birth

%
1000 %Y

__________________________________________________ 23X v,

100+

Plasma cabotegravir concentration (ng/mL)

10

Time since last injection (weeks)

B Female participants (AFAB)

10000 &

15.5 months

1000 2o
Y

---------------------------------------------- >4.XPA|C?° 4 xPA-ICy,
a-mong parthIpantS s TV YW o
assigned female at birth 100
<1xPA-IC,

Plasma cabotegravir concentration (ng/mL)

_____________ -~ LLOQ 25ng/mL
NN S
HPTN 077 S S 2 74 35 48 60 72 84 96 108 130 132 144 196 168 180 192 204 216 238
Landovitz RJ, et al. Lancet HIV. 2020;7(7):e472-e481.

Time since last injection (weeks)




What if you could just remove it?

Polymer \

pLTTS
Drug fime.0 Gmeo t
Drug released by diffusion

PR SR S
S N
S. Rahima Benhabbour, PhD Tajiction of frag leaided R e
. : ) liquid SPI formulation Drug particles entrapment
and Martina Kovarova, PhD into polymer matrix
X o le .
i 0, T
ey Wy .
e at e —+= Organic solvent efflux

/'Jf ‘!,' 1-. . —» Water influx

/ ‘\‘Exthange of solvents resulting
in zn siftu implant formation

:_ é." ..:-—Iﬁ- Drug molecues

Kovarova M, Benhabbour SR, et al. :I..I,,ﬂ-,,,sﬂ skt
Nat Commun. 2018;9(1):4156.




' mplant

>/




Islatravir

First-in-class nucleoside reverse transcriptase translocation inhibitor NRTT!
Formerly known as MK-8591 or EFdA

OH
Two mechanisms of action ,}}O‘g ("

=
HO® N
Translocation Inhibition
Due to the 4"-ethynyl Group
vana S D D S
I l I I l Delayed Chain Termination
I Due to the 4"-ethynyl and 3'-hydroxyl Groups
wlMA
< E G G D D D D D
“%- L 11 i
* Prevents nucleotide binding and incorporation to the DNA ---b
chain, resulting in immediate chain termination. wEHA
h
Essentially, it's “sticky” and once incorporated, it keeps * Prevents nuclectide incorporation even in the event
the entire RT “machine” from ratcheting forward of translocation.
(strong interaction with dNTP binding site of RT) * Islatravir is no longer susceptible to resistance-conferring
mutations, once out of the active site.

https://www.natap.org/2019/EACS/EACS_81.htm
Markowitz M, Sarafianos SG. Curr Opin HIV AIDS. 2018;13(4):294-299 < for more on the mechanism of action



Islatravir PO once weekly protects macaques

B
10% Tween 5 mL/kg with MK-8591 10% Tween 5 mL/kg with MK-8591 100
1.3 mg/ke/week (6 time points) 0.43 mg/kg/week (6 time points) .
S == Placebo
Vv vy 'R 2RI B2 B z "]
¢ follow-up % —— MK-8591
phase é 50 -
o]
s
it
Week 0 2 4 6 8 10 12 14 16 18 = 25
=
P AL pAA A 1 =
Repeated Low-Dose Intrarectal Challenge With 50 TCID5, 0 1 9 3 4

SHIV (4 challenges X 2)

TTTTTTTTTTTTTT?TTTT

Blood specimen collection

Challenges

0

100

—— Placebo

75 —— MK-8591

50 A

Uninfected macaques (%)

25 —

Markowitz M, et al. J Infect Dis. 2020;221(9):1398-1406




Islatravir prototype similar to Nexplanon

https://www.sfaf.org/collections/betalislatravir-a-potential-prep-hiv-drug-now-being-tested/



Islatravir levels predicted to last 1 year

0.020- 0.08) @
— L
z ( :
E? . iy
g rO_IQCted Cweek52 ISL'TP / y g
o WS 0.076 pmol/10°cells 78
e
E ——————————————————————— - . :
- &
5 ! Projected ISL-TP 8
c=> 0.0101 = e= e= = PrEP PK Threshold: 0.05 pmol/10°cells 0.04 g
S ? a
o 3
@ 0.005 0.02{ o
= 00000 Mean Observed Plasma Data iy
_ Model fit <
(77) (]
"~ 0.000 0.00{ =

0 10 20 30 40 50
Time (Weeks)

Matthews RP, et al. IAS 2019 Mexico City. Abstract TUAC0401LB
http://programme.ias2019.org/Programme/Session/167















NEUTRALIZED HIV




V1-V2loop Membrane-
(apex) proximal

PGDM1400 V3 loop L gp41-gp120 e::e::ri:l
PGT121.1411S CD4 binding site interface g
VRCO7-523L5 PGT151 10E8VLS

‘gf‘m{’\ -
) &4

Image from: https://www.scripps.edu/news-and-events/press-room/2019/20190710-burton-nih-award-new-hiv-vaccination.html
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Image from: https://www.scripps.edu/news-and-events/press-room/2019/20190710-burton-nih-award-new-hiv-vaccination.html




Breadth & potency of bnAbs are important

How many viruses circulating in transmission networks will the antibody neutralize?
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Breadth & potency of bnAbs are important

How many viruses circulating in transmission networks will the antibody neutralize?

Very potent




Breadth & potency of bnAbs are important

| I 10E8 l I

100 [~ WVRCO7 @ O4E10 !

| '@  @VRCOT ! :

PGD%1 400, 3BNC117 ¢ ®pGvos :

< 80 I ' PGT128 PGl6  gPGo :
= . @ gPGTI2I; @ o :
= ° ° g 8ANC195 ! :
0 : @ 10-1074 ' O2Fs5 !
| 60 - FETSES s | : :
o : : | |
€ = : : |
m ' ! | |
8 40 : : : b12 :
2 : . @PGT135 :
4 | : L 2G12 !
2| | i | 5

0 I | l |

0.001 0.01 0.1 1 10

Increasing potency

Open circle: 1st generation mAb
Filled circle: 2nd generation mAb

CD4 binding site

Apex-specific

High-mannose patch
gp120-gp140 interface
Membrane proximal external region (MPER)

Burton DR, Hangartner L. Annu Rev Immunol. 2016;34:635-659



Four bnAbs are the focus of current studies

| [ | I
100 [~ \VRCO7
i 1 @ @® VRCO1 1
PGDM1400 ' I | :
- 80 - ¢ : ;'. : |
] : : : :
g : .P_GT'|2'| : | :
o : y : :
o) 60 [~ ; : : :
o)) : : : :
= : : : :
(7)] 1 1 1 1
© 40 - : : : :
O 1 1 I 1
P I 1 I I
(&) 1 1 I 1
£ : : : :
20 i i i i
. | | | |

0.001 0.01 0.1 1 10

Increasing potency

Open circle: 1st generation mAb CD4 binding site High-mannose patch
Filled circle: 2nd generation mAb Apex-specific gp120-gp140 interface
Membrane proximal external region (MPER)

Burton DR, Hangartner L. Annu Rev Immunol. 2016;34:635-659



Antibody-Mediated §sg=iEeif
Prevention Study (VRCO01) AMP=
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Questions?

Please email me!

Christopher Hurt, MD

churt@med.unc.edu

STOP RIBS
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