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EFV/NVP pretreatment HIVDR

EFV/NVP pretreatment DR
In several low- and middle-income 40 in key populations
countries,
) - o 30 meta-analysis of 50 studies globally
1 in 10 ﬁ)@&%?ﬁxﬁ“@%ﬁéﬁfimﬁm 20 il
-adults starting HIV treatment harbour
resistant virus 10 i -
0 = | | |

3.10000&@@@@_@@
in N 72\ M N 28\ /28 (N /28 e wh ho h y )
adults restarting first-line ART with prior Peop e who Men who have Sexworkers Prisoners

exposure to antiretroviral drugs harbour inject drugs sex with men
resistant virus
30% -

Women

YYYIIY Y Y S

starting first-line ART a;’e two time: m;re 0% - | |

likely than men to harbour a resistant virus

|

|

Men who have sex Commercial sex People who inject
with menvs  workersvs general drugs vs general
general population  population population

-~ 86 0.8 86 086 6 o &
5,10 MMM EN

young children newly diagnosed with HIV
harbour resistant virus

Thanks: Silvia B (WHO)



PretreatmentNNRTI drug resistance in
special populations

Aln children < 18 months, A Prevalence of any TDR and NNRTI
NNRTI resistance 63.7% resistance is higher among women than
oz /LY ppdPnbcyd men in the majority of surveys
ocoaAydtS audzRez {2dzuK ! FNAOFIXZ HAamnbwmcoO

Prevalence estimates of pretreatment HIV DR

ALY OKAfRNBY n My @&SINBH adlNBAVA, ! wes

NNRTI resistance49.3%
(range 7.5§100%)
(meta-analysis, 201K17)

b Particularly in PMTCaxposed
children (4/7 studies found > 50%
of PMTCJexposed children had
NNRTI DR)
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WHO. HIV drug resistance report 2017; http://apps.who.int/iris/bitstream/handle/10665/255896/978924151288.pdf



PDR In treatmenbaive patients in selected
countries

AMost pretreatment DR iBINRTI resistance
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NNRTI and dualass resistance detected amongst
patients enrolled according to prior ART exposure
(SA)
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Magnitude of effect of PDR on Ietegm virological

outcomes
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Africa
A PDR results available for 2579 patients

0 2404 (93%) had no pretreatment DR

o0 123 (5%) had PDR %0 prescribed drug

0 52 (2%) had PDR and received fully active ART 5w (i 2
A CD4+ counincreased less in patients with PDR than in prescribed
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58; p = 0-002)
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A A separate retrospective study of 801 HiNhfected
ARW I A@S LI GASYdGa FTNBY Hnann®m2bndg 05
0 Presence of transmitted NNRTI resistaAce
1.5fold increased risk for treatment failure in
the first 48 weeks after ART initiatibon

1.Hamersv[ SaG Ff X [FyOSid L3 FaBigudhi Teehal AIDSResviHum Retroviouses 20107286259
VF =virologicfailure

1
Odds ratio (OR)



More recently

A1 148 HIVpositive treatmentnaive No difference between those with only
patients enrolled in trial clinics In NNRTI PDR vs. no PDR at3%ghreshold
rural KwaZuleNatal

A Pretreatment drug resistance

prevalence wa$9.5%(109/1,148) at Time to virological suppression
20% Iinterval and.2.8%(147/1,148)
and 5% thresholds No pretreatment DR ¢
AMedian of 1.36 years (IQR 0-91 MONp T dprl LT ady A
2.13), mostly on TDF/FTC/EFV Pretreatment DR "
at 5% threshold
0.25 0.5 1 2 4

Odds ratio (OR)

DeracheA et al,Clininfect Dis. 2018 Oct 180i: 10.1093¢tid/ciy881



WHO technical update and 2018 guidelines

Population Firstline regimens Secondline regimens Third-line regimens

Adults and adolescents
(incl. women ofchildbearing
potential and

pregnant women)

Children (@10 years)

Two NRTIs + DTG ¢umm
Two NRTIs + EFV

Two NRTIs BTG ==
Two NRTIs LPV/r

Two NRTIs + NNRTI

Two NRTIs ¢gATV/r or LPVIr)

Two NRTIs + DTG

DRV/r DTG + 2 NRTIs
(if possibleconsider

Two NRTIs GATV/r or LPV/r) OPtimisation using
genotyping)
Two NRTIs + DTG

Two NRTIs + DTG

A Guidelines include recommendations on the selection of ARV drugs in response to high levels of

DR

b Recommend countries consider changing theirdirst ART regimens away from NNRTIs if
levels of NNRTI DR reach 10%

1. http://mwww.who.int/hiv/pub/arv/arv-2016/en/World Health Organization. HIV treatment interim guidance. Accessed August 2018



WHO technical update and 2018 guidelines

Adults and adolescents Two NRTIs + DTG Two NRTIs ¢ATV/r or LPV/r)
(incl. women ofchildbearing

: Pwo-NRHs+E
potential and FV Two NRTIs + DTG
pregnant women) DRV/r DTG + 42 NRTIs
(if possibleconsider
Children (@10 years) Two NRTIs BTG Two NRTIs ¢ATV/r or LPVI/r) R et
genotyping)
Two NRTIs LPVI/r Two NRTIs + DTG
Two-NRHs+NNRTI Two NRTIs + DTG

A Guidelines include recommendations on the selection of ARV drugs in response to high levels of
DR
b Recommend countries consider changing theirdirst ART regimens away from NNRTIs if

levels of NNRTI DR reach 10%

1. http://mwww.who.int/hiv/pub/arv/arv-2016/en/World Health Organization. HIV treatment interim guidance. Accessed August 2018



SINGLEABC/3TC/DTG vs TDHFTC/ERV

Study design 48 Week efficacy results
Randomisation* Woe Siae HIV RNA <50 ¢/mL
1:1
Double-blind e W DTG + ABC/3TC
%
10:_ arlials TDF/FTC/EFV
2 18 years l YEYYyM DTG 50 mg + ABC/3TC FDC QD 87.9 89.8
>

ARV-naive —
HIV RNA > 1,000 c¢/mL TDF/FTC/EFV placebo Spen-label e
Any CD4 cell count — * >
HBsAg negative N = 422 ~
No genotypic resistance ——— > 50 —
HLA-B*5701 negative DTG p‘aCEbO + ABC/3TC p'BCEbO
25 =
Primary objective
0

A Non inferiority of DTG at W48: % HIV RNA < 50 copies/mL by ITT, snapshot ITT, snapshot Per protocol
analysis (dsided significance level of 2.5%, lower margin of the 95% CI for Adjusted difference Adjusted difference
the difference =10%, 90% power) (95% Cl) = 7% (2: 12)  (95% ClI) = 9% (4: 13)
. =» Superiority of DTG + ABC/3TC
Conclusions
A Virologic superiority of DTG + ABC/3TC over TDF/FTC/EFV was confirr
Walmsley SL. JAIDS 2015; 70:81/ameley SL, ICAAC 2012. Abs.HS56b; at Weeks 96 and 144

PappaK, ICAAC 2014, Abs6Hi7a;TebasP, AIDS 2015; 29:24%69



DTG In firstine treatment when NNRTI DR
IS prevalent

Potency compared to EFV

A Rate of HIV DR acquisition of DTG at .
a similar level to that of ATVI/r , 2
A DTG generally found to be .
associated with lower risk of toxicity |
than both EFV and PlIs !
Risk of neurological toxicity is half 0
that of EF\A reduced risk of 0

toxicity A less discontinuation DTG Pls

Countries in sukbaharan Africa witBubstantial prevalence of NNRTI drug resistamcRT initiators should transition
from EFV to DTG in firbhe ART regimens

PhillipsA et al, Lancet HIV 2017; 5: et58



Dolutegravir NTD signal

Tsepamo study, Botswana

2.5

15

0.5

PERCENTAGE (95% ClI) WITH NEURAL TUBE DEFECT

T
= 0.12

T ™ 0.09
0 0.05 % 0.00
DTG-CONCEPTION ANY NON-DTG EFV-CONCEPTION DTG STARTED HIV-NEG
ART-CONCEPTION DURING
PREGNANCY
NTDs/Exposur @ 14/11,300 3/5,787 0/2.812 61/66,057
% with NTD 0.94% 0.12% 0.05% 0.00% 0.09%
(95% Cl) (0.37%, 2.4%) (0.07%, 0.21%) (0.02%, 0.15%) (0.00%, 0.13%) (0.07%, 0.12%)
P |
Drlii‘”:r::z: o -0.82% -0.89% -0.94% -0.85%
(95% O1) (-0.24%, -2.3%) | (-0.31%,-2.3%) | (-0.35%,-2.4%) | (-0.27%, -2.3%)
0

ZashTUSY15

Neural tube defectsn
4/426 pregnancies
(0.94%)

Updated data since 01
May 2018: 4/5960.67%)

95% CI still does not
overlap with other groups



Guidance on the use of DTG In women

Approach to use of DTG across different guideline making bodies

ART history

Clinicalscenarios

Early pregnancy*

DHHS

ARTFnaive or using

Late pregnancy

anonDTG
containing

Childbearing age potential,
not using contraception

regimen

Childbearingage potential,

using effective/consistent contraception

Early pregnancy*

Late pregnancy

On DTG containing
regimen

Childbearing age potential,
not using contraception

Childbearingage potential,

using effective/consistent contraception

* The definition of early pregnancy period varies in different guidelines.

DHHS: < 8 weeks from LMP; BHIVAtrithester; WHO: < up to 8 weeks from conception.

Do not initiate DTG/ switch
to other effective options

Initiate /continue to DTG or
switch to other effective options

Initiate/ switch to DTG

WHO 2018; https://lwww.bhiva.org/BHIV#&tatementon-Dolutegravir; https://aidsinfo.nih.gov/news/2109/recommendatiersgardingthe-use-of-dolutegravirin-adultsand-adolescentsvith-hiv-who-are-pregnantor-of-child-bearingpotential



Safety and Efficacy of DTG and EFV600 HirfigsART
(summary 2018 WHO Systematic Review and NMA)

DTG ve ERY

Viral suppression (96 weeks) DTG better moderate

Treatmentdiscontinuation DTG better _

CDA4+ recovery (96 weeks) DTG better moderate

ortaity

AIDS progression comparable

SAE comparable



LPV/r In firsline treatment when NNRTI DR
IS prevalent

Week 96

18 17
16
14
12
10

P T nonwmo

randomised

425 treatmentnaive NVP +TDF/FTC or ZDV/3TC
adults patients <
LPV/r +TDF/FTC or ZDV/3TC

Virologic failure rate (%)

A At baseline, major DRMs were found in 3/27 N¥ifing patients and in 0/13
patients who failed in the LPV/r group

o N b OO ©

NVP LPV/r

In RLS, LPWirased regimen was associated with significantly
fewer virologic failuresandresistance mutations

A Additionally, high levels of NNRTI resistance observed in children in South Africa and Togo
adzLILI2Z NIl 21 hQad Hnanmo NBOZ2YYSYRI UA2YPVisbdded: | £ f
regimens irrespective of PMTCT expostre

Clumeck N et aAIDS. 2014, 28: 11433 1. WHO. HIV drug resistance report 2017; http://apps.who.int/iris/bitstream/handle/10665/255896/97892415118&R pdf



DIAMOND: Study design

A DIAMOND is an ongoing, phase 3, siagha, openlabel, prospectivemulticentre study evaluating DRV/Cobi/FTC/TAF

In a rapid initiation model of care over 48 weeks

A Obijective: Assess efficacy and safet{pBiV/Cobi/FTC/TAF in a rapid initiation model of care in newly diagnosed,
HI\L1cinfected, treatmentnaive patientspaseline viral resistance in the study population

D/C/F/TAF

(800/150/200/10 mg)
: v v v v
Day1 Day 3 Week 4 Week 24 Week 48
(screening/ (1 week) (£7 days) analysis (primary
!:)asellne) - Safety assessment « Review baseline endpoint)
of baseline resistance data™’
laboratory data™"
\ 4

Eligible patients:

First dose of D/C/F/TAF was received:

- Adults =18 years of age

- 22 weeks from newly
diagnosed HIV-1infection

- As soon as within 24 hours
of screening/baseline visit

- Before results of the baseline
safety and resistance laboratory
tests were available

FOOItdzZ-GAz2zya O2dZ R 6 S

LIS NF 2 N SR

a22ySNJ ol aSR 2y

i KS tsihad lbderi dssegdsdd forl &

safety at Day 3 and resistance at Week 4, and were updated when all patients continuing treatment reached Week 24

NCT03227861 HuhnG et al. IAC Congress 2018; Poster WEPEC200

21



DIAMOND: Week 24 efficacy

FDA Snapshot (N=109) Observed (n=98) Week 24: Change from baseline in
lo HIV -1 RNA (Observed
10
100 - 100 - 90
81 (n=288)
0
(n=88)
52 804 52 80 - S -05
'E .g E ‘;E_-l-\- _]IG i _'I ﬁ_q_
8 60 g 60 E % g d [I:I_II:IS}'}
© s S @ ~2.02
c c 22 (0.066)
L2 40+ S 401 £5 7 245
o) 5 g5 25 0088 278
o) o “s ° (0.080) 3.08
2 13 o €T (0.096)
o 20 - (n=14) 6 o 20 - 10 L a0 4
_ (n=10)
0 T T -_| O 1 I 0 2 ] a 12 24
HIV-1 RNA HIV-T RNA No VL data HIV-1 RNA HIV-1 RNA No. of Weeks since rapid treatment initiation
<50 copies/mL 250 copies/mL <50 copies/mL =50 copies/mL patients: 105 97 99 100 101 97

A 91% (99/109) of patients continued treatment through Weekc2Mo patients discontinued A Mean HIV1 RNA decreased from baseline to

due to receipt of baseline resistance and only 3 discontinued due to safety stopping rule Week 24 by 3.08 Iqgcopies/mL
b No patients discontinued due to lack of efficacy and no patients had preteémied A Mean+ SE CD4 count was 42324 at baseline
virologic failure; there was only 1 discontinuation due to an AE and 58% 30 cells/mni at Week 24

These findings, together with the demonstratefficacy, high barrier to resistance, safety profile, and convenient¢he

DRV/Cobi/FTC/TAF singéblet regimen, suggest that D/C/F/TAF should be considered a recommended treatment optio
rapid initiation model of care

HuhnG et al. IAC Congress 2018; Poster WEPEC200



Most prevalent HIVDR mutations contributing to PD
IN South Africa

20,0%

A PretreatmentHIVDR: 17.5%

15,0%
A 13.9% had NNRTI resistance

NVP
EFV
A 3.1% of participants had  10,0%
NNRTI and NRTI resistance
A 0.59 ' NVP NVP
0.5% are resistant to NRTI  5.0% EFV EEV
FE;\F; NVENVP ETRAVP
.. EF EFV
A Three participants harboured I I i I RPQ,/RPVI ]
single major Pl mutations  00% % = = B B B = = TR B = 3 - -
(I52VI84JV) S33IfEeTEf335288=28328083¢%z3
| - R - A= B N e B B AR CHN-- NI
>

Hunt et al 2017



Rilpivirine, active against K103N

ASuccessful switch to RPV/TDF/FTC inlHi¥ected patients with an
Isolated K103N mutation acquired during prior NNRTI therapy

Drug Resistance Interpretation: RT

NRTI Resistance Mutations: None
NNRTI Resistance Mutations: K103N
Other Mutations: Mone

Nucleoside RTI MNon-Nucleoside RTI
lamivudine (3TC) Susceptible efavirenz (EFV) High-level resistance
abacavir (ABC) Susceptible etravirine (ETR) Susceptible
zidovudine (AZT) Susceptible nevirapine (NVP) High-level resistance
stavudine (D4T) Susceptible | rilpivirine (RPV) ] Susceptible
didanosine (DDI) Susceptible
emtricitabine (FTC) Susceptible
tenofovir (TDF) Susceptible

RT Comments

NNRTI
» K103N causes high-level resistance to NVP, and EFV. it has no effect on ETR or RPV susceptibility.

RokxC et al HIV Med. 2014 Nov;15(10):641



ECHO/THRIVE study results: TDF/FTC/RPV vs TDF/FT

ECHO and THRIVE Week 48 analysis: VL < 50 copies/mL by baseline NIOWVR)

X mnnZnnn O2LIASAK Y] > 100,000 copies/mL

6.6 (1.6, 11.5)*

- 3.6 9.8, 2.5)*
100 1 90% 91% 90% R 100 1 0 —
S\i 8\0, 90 A 82% 29%  80% 70 B1%
% o 80 7
2 g 70
-
S S 60 1
7)) 0
) 162/ [136/ 170/ 440/ 332/ (276l © 50 7 125/ 149/ 121/ | 136/ 246/ |1285]
O 181 163 187 167 368 1330 O 40 - 165 181 153 (71
o) k=)
9o o
o 5 307
> S 201
10 1
0
ECHO THRIVE Pooled ECHO THRIVE Pooled

AN()RTI background had no effect winologicresponse
ANo differences between treatment groupsvitologicresponse by gender, region or race

Molina JM, Lancet. 2011;378:238; Cohen CJ, Lancet. 2011;378:379 Cohen CJ, AIDS. 2013;27:889 Rimsky L,AcquirlmmuneDeficSyndr 2012;59:3946; Rimsky LAntivir Ther. 2013;18:96777



Realworld data: Swedish cohort study 2@2914.
treatmentnaive patients v ratio (950 CI)

|
I
|

EFV (n=1096) b Reference
|

RPV (n =156) ® I 0.33 (0.20 ; 0.54)
|

LPVIr (n=292) ; . 2.80 (2.30 ; 3.40)
I

ATV/r (n=386) ._:._ 1.06 (0.88 ; 1.29)
|

DRV/r (n=504) ol . 0.94(0.77 ; 1.14)
|
I

RAL (n=149) | o e 1.47 (1.12 ; 1.92)
|

0.2 « »5
Lower risk of discontinuation than Higher risk of discontinuation
EFV than EFV

A 2541 treatmentnaive patients started 2583 episodes of treatment with a new third agent

A Compared with EFV, patients on RPV were least likely to discontinue treatment, whilst patients on
LPV/r were most likely to discontinue treatment, followed by RAL

Héaggblorret al. PLoSOne. 2017:12 e0171227



ICONA: Comparison of durabllity of flinse EFV and RPV
with TDF/FTC

ARV-naive EFV + TDF/FTC
Baseline viral load
HIV RNA < 100 000 copies/mL RPV + TDF/FTC
| EFVwith TDFIFTC RPV with TDF/FTC

Discontinuex ™ iR NHz3

: 26% 13% P < 0.0001
regimen

A After adjustment, compared to those starting RPV, patients treated with EFV were more likely to
discontinue at least one drug

ATF2NI I yé OF dzaS wNBflFIGABS KITIFENR 6wl 0O nondT dp:
AF2Nl G2EAOAGE 6wl HDPHOT dhp: /L mMdanp b ndto0

AFT2NI AYyiU2ft SNFyOS 6wl pomtT dps /L HdPcc b mndnr
AFT2NI LIN2PI OUAODS agAi0OK owl wmnddpcT dhp: /L odmT b

A RPV was better tolerated, less toxic and showed longer durability than EFV, without a significant
difference in rates of discontinuation because of failures

Taramassa et alHIV Med. 2018 May 3@oi: 10.1111



Other future options?
Doravirineretains antiviral potency against the most prevalent
NNRT-hssociated resistant viruses

300 ] Using clinically relevant
ﬁiz ' concentrations of each drug
€ 150 - corrected for protein binding,
S 100 - * no viral breakthrough was
501 = & detected withdoravirinein
resistance selections using
& ﬁfi?‘ %m":’ q}hﬁ ;:?55 & q}@ F 00 & I\
LSS AT SN R N TN
&L ¢ %mvgx Cﬂh‘ﬁ"gkd?g\ KPS K103N, Y181C, and
SIS S & & &
SRS S S ST K103N/Y181C mutants
N @
SR

Feng M et al, CROI 2016; Poster 508://www.croiconference.org/sites/default/files/poster2016/506.pdf Feng M et alAntimicrobAgentsChemotheP HAMc Tc A YHH O ML T



http://www.croiconference.org/sites/default/files/posters-2016/506.pdf

Other future options?
Bictegraviand cabotegravir show activity against |n&nd
NNRThAssoclated resistant viruses

Activity against
INST¥esistant mutants = WT : :
 ncnih Cabotegravihas shown efficacy
40 N1SSH (RAL) against five different NNRTI

S 1 G1405/Q148H (RAL) resistant or NRIresistant

by B T66! (EVG) - - - . .

£ 4 WA Viruses, WI’Fh actlylty equ_lvalent

> m H51Y (DTG) to that against wiletype virus

o = G118R (OTG) (fold change values ranged
e from 0.9 to 1.4)

®m H51Y/R263K (DTG)

0 TRI
il it
ans ;fl l afnd J‘.«ﬂi"l ® E138K/R263K (DTG)
CAB BIC

Yoshinaga T et aAntimicrobAgentsChemother 2015;59:397406  Smith et aRetrovirology2018;15:37



Reduced drug regimens In ARMve patients




