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Antiretroviral Agents 2019

NRTI NNRTI Pl
abacavir (ABC) doravirine (DOR) atazanavir (ATV)
didanosine (ddl) efavirenz (EFV) darunavir (DRV)
emtricitabine (FTC) etravirine (ETR) fosamprenavir (FPV)
lamivudine (3TC) nevirapine (NVP) indinavir (IDV)
stavudine (d4T) rilpivirine (RPV) lopinavir/r (LPV/r)
tenofovir (TDF) nelfinavir (NFV)
tenofovir alafenamide (TAF) enfuvirtide (T20) ritonavir (RTV)
zidovudine (ZDV) Integrase Inhibitors saquinavir (SQV)
CCR5 Antagonists raltegravir (RAL) tipranavir (TPV)
maraviroc (MVC) elvitegravir (EVG)

Post-Attachment Inhibitors dolutegravir (DTG)

ibalizumab (IBA) bictegravir (BIC)




U.S. FDA Approval HIV Medicines

1981: First AIDS cases are reported in the United States.

2005 2006 2007 2008
Tipranavir (PI) Atripla (FDC) Maravire (A Etravirine (NNRTI)
1987 Darunavir (Pl) Raltegravir (INSTI)
Zidovudine (NRTI)
201 2014
Complera (FDC) 2012 2013 Cobicistat (PE)
1991 1992 1994 NER\{ilrépjrje XRN(l:l\Il;\JTFIiTI) Stribild (FDC) Dolutegravir (INSTI) E|V;:ii?‘:2VIr(F(gVCS)T|)
Didanosine (NRTI) Zalcitabine (NRTI) Stavudine (NRTI) ilpivirine (NNRTI) q
2018
Biktarvy (FDC)
1995 1996 1_9_97 1998 Cimduo (FDC)
Lamivudine (NRTI) Indinavir (P1) Combivir (FDC) Abacavir (NRTI) 1999 2015 2016 Delstrigo (FDC)
A Nevirapine (NNRTI) Delavirdine (NNRTI) : Amprenavir (Pl) Evotaz (FDC) 2017 Doravirine (NNRTI) 2019
Saquinavir (PI) h i s Efavirenz (NNRTI) Descovy (FDC) : E
Ritonavir (PI) Nelfinavir (PI) Genvoya (FDC) Odefsey (FDC) Juluca (FDC)  Ibalizumab-uiyk (PAl)  Dovato (FDC)
3603 Prezcobix (FDC) y symfi (FDO)
2000 : Symfi Lo (FDC)
Didanosine EC (NRTI) 2001 : At_‘"?a_”ta_v” (Zl&n ; ‘200(4FDC) Symtuza (FDC)
Kaletra (FDC) Tenofovir DF (NRTI)  Emtricitabine (NRTI) P Temixys (FDC)
R Enfuvirtide (FI) Truvada (FDC)
Trizivir (FDC) e
Fosamprenavir (Pl) o
Drug Class Abbreviations:

CA: CCR5 Antagonist; FDC: Fixed-Dose Combination; Fl: Fusion Inhibitor; INSTI: Integrase Inhibitor; NNRTI: Non-
Nucleoside Reverse Transcriptase Inhibitor; NRTI: Nucleoside Reverse Transcriptase Inhibitor; PE: Pharmacokinetic

Enhancer; Pl: Protease Inhibitor; PAl: Post-Attachment Inhibitor AlDSX‘f
nio

Note: Drugs in gray are no longer available and/or are no longer recommended for use in the United

States by the HHS HIV/AIDS medical practice guidelines. These drugs may still be used in fixed-dose combination formulations.

www.aidsinfo.nih.gov (accessed September 13, 2019)




DHHS Guidelines: Recommended Initial Regimens for
Treatment-naive Patients

Recommended Initial Regimen in Most Patients

2 NRTIs plus INSTI

* BIC/TAF/FTC (Al)
 DTG/ABC/3TC— if HLA-B*5701 negative (Al)
* DTG + tenofovir/FTC (Al)
* RAL + tenofovir/FTC (BI/BII)
400 mg BID or
1200 mg (2, 600-mg tablets) once daily

* 3TC may be substituted for FTC, or vice versa. ABC/3TC, TDF/3TC, TDF/FTC and TAF/FTC are available as coformulated, two-NRTI tablets, and they
are also available as part of various STRs. Cost, access and availability of STR formulations are among the factors to consider when choosing
between 3TC and FTC.

* TAF and TDF are two forms of tenofovir approved by the FDA. TAF has fewer bone and kidney toxicities than TDF, while TDF is associated with
lower lipid levels. Safety, cost and access are among the factors to consider when choosing between these drugs.

DHHS Guidelines. October 2018.



Selecting INSTI Regimens for First-line Therapy:
Special Considerations

Barrier to May Be Suboptimal for
?
Agent(s) Backbone Use When CrCl Resistance Patients With

BICL2 FTC/TAF >30 mL/min High
High CVD risk,
ABC/3TC 4 >50 mL/min High contraindicated with
DTGL36 HLA-B*5701 positivity
FTC/TAF D >30 mL/min High
FTC/TDF >50 mL/min* High Osteoporosis
R ALLSST FTC/TAF >30 mL/min Low/moderate
FTC/TDF >50 mL/min* Low/moderate Osteoporosis

*In patients with CrCl 30-49 mL/min, recommended dose adjustment from 1 tablet of FTC/TDF QD to q48h

* Greater 5-year weight gain possible with INSTI-based vs Pl-based or
NNRTI-based first-line ART?®

1. DHHS Guidelines. October 2018. 2. BIC/FTC/TAF PI. 3. DTG PI. 4. DTG/3TC/ABC PI. 5. FTC/TAF PI. 6. FTC/TDF PI. 7. RAL PI.
8. Lake JE, et al. International Comorbidities WS 2018. Abstract 024.



Greater Weight Gain and DTG based ART

e Adult treatment-naive PLWH cohort =%

* Changes in weight within 18 months .
of treatment initiation

* PLWH on DTG gained 6.0 kg,
compared to 2.6 kg for NNRTI
(p <0.05) and 0.5 kg for EVG (p <0.05)

* PLWH starting DTG also gained N s
more weight compared to RAL N B e—
(3.4 kg) and PI (4.1 kg) |

» These differences were not statistically E" /\
significant 1 Pl "

lllllll

Months after ART-Start Months after ART-Start

Bourgi K, et al. Clin Infect Dis 2019 May 17. pii: ciz407.



Tsepamo: NTD Prevalence by ARV Exposure

1- * As of March 2019, rate of NTDs with
X0.94 X Pre-May 2018 DTG at conception lower than
S ~ urrent analysis initially signaled*?
8 .. * No significant difference in major
o external structural malformations
£ $0.30 with DTG vs hon-DTG ARTY2
L 0.12 )
% Jo.10 0057, o4 ogooos 009 ro.08 * WHO released updated
O e e v T oo v recommendations reconfirming use
DTG ART Negative of DTG-based ART as preferred first-
Conception Pregnancy line and second-line therapy?3
At Conception DTG in .
DTG Non-DTG EFV Pregnancy I-(I:‘V_I\Is:g:;';’)e
(n = 1683) (n =14,792) (n = 7959) (n = 3840) S
NTDs per exposures, n/N 5/1683 15/14792 3/7959 1/3840 70/89372
. - 0.20 0.26 0.27 0.22
Prevalence difference, % (95% Cl) Reference (0.01-0.59) (0.07-0.66) (0.06-0.67) (0.05-0.62)
NTDs per exposures since May 2018, n/N 1/1275 1/3492 0/2172 1/1028 9/23,315

1. Zash R, et al. IAS 2019. Abstract MOAX0105LB. 2. Zash R, et al. N Engl J Med 2019 Jul 22. doi: 10.1056/NEJM0a1905230. 3. WHO ARV Policy Update. July 2019.



DHHS Guidelines: Recommended Initial Regimens for
Treatment-naive Patients

Recommended Initial Regimen in Certain Clinical Scenarios*

2 NRTIs plus NNRTI 2 NRTIs plus boosted-PI When ABC, TAF and TDF Cannot be
boosted with ritonavir or cobicistat Used or Are Not Optimal

* DOR/TDF/3TC (BI) or DOR plus « (DRV/c or DRV/r) + tenofovir/ETC (Al)
TAF/FTC (BIlI) - * DTG + 3TC (BI)
* (ATV/c or ATV/r) + tenofovir/FTC (BI) . DRV RAL BID (Cll—if HIV RNA
* EFV + TDF/FTC (BI for EFV 600 Mg/ ' . (pRy/c or DRV/r) + ABC/3TC —if /r+ _ (Cl)—i
TDF/FTC or EFV 600 mg/TDF/3TC, HLA-B*5701 negative (Bll) <100,000 copies/mL and CD4 count

BIl for EFV 600 mg + TAF/FTC) >200 cells/mm?3

* RPV/tenofovir/FTC (BI)—if HIV _ * DRV/r once daily + 3TC (Cl)
RNA <100,000 copies/mL and 2 NRTIs plus INSTI

CD4 count >200 cells/mm?3 * EVG/c/tenofovir/FTC (BI)
* RAL + ABC/3TC—if HLA-B*5701 negative,

HIV RNA <100,000 copies/mL (Cll)

*These regimens are effective for initial therapy but have disadvantages including greater toxicity,
higher pill burden, less supporting data from large comparative clinical trials or limitations for use in

certain patient populations.

DHHS Guidelines. October 2018.



WHO 2019: Preferred and Alternative First-line ART Regimens

Population Preferred First-line Regimen  Alternative First-line Regimen Special Circumstances

Adults and TDF + 3TC (or FTC) + DTG? TDF + 3TC + EFV 400 mg®
adolescents

TDF + 3TC (or FTC) + EFV 600 mgP
AZT + 3TC + EFV 600 mgP

TDF + 3TC (or FTC) + PI/rb

TDF + 3TC (or FTC) + RAL

TAF + 3TC (or FTC) + DTG

ABC + 3TC + DTG

Children ABC + 3TC + DTG ABC + 3TC + LPV/r
ABC + 3TC + RALE®
TAF + 3TC (or FTC) + DTG

ABC + 3TC + EFV (or NVP)
AZT + 3TC + EF\VE (or NVP)
AZT + 3TC + LPV/r (or RAL)

Neonates AZT + 3TC + RALh AZT + 3TC + NVP

AZT + 3TC + LPV/r'

aeffective contraception should be offered to adult women and adolescent girls of childbearing age or potential. DTG can be prescribed for adult women and adolescent girls of childbearing age or potential who wish to become
pregnant or who are not otherwise using or accessing consistent and effective contraception if they have been fully informed of the potential increase in the risk of neural tube defects (at conception and until the end of the first

trimester). If women identify pregnancy after the first trimester, DTG should be initiated or continued for the duration of the pregnancy.

bEFV-based ART should not be used in settings with national estimates of pretreatment resistance to EFV of 10% or higher. DTG-based ART is preferred, and if DTG is unavailable, a boosted Pl-based regimen should be used. The choice

of PI/r depends on programmatic characteristics.

°TAF may be considered for people with established osteoporosis and/or impaired kidney function.

dFor age and weight groups with approved DTG dosing.

€RAL should be used as an alternative regimen only if LPV/r solid formulations are not available.

fFor age and weight groups with approved TAF dosing.

8EFV should not be used for children younger than three years of age.

PNeonates starting ART with an RAL-based regimen should transition to an LPV/r solid formulation as soon as possible.
ILPV/r syrup or granules can be used if starting after two weeks of age.

WHO ARV Policy Update. July 2019.




ENCORE 1: TDF/FTC + EFV 400 mg Noninferior to
TDF/FTC + EFV 600 mg in ART-naive Patients

Wk 48
Stratified by clinical site, BL HIV RNA Primary endpoint Wk 96
(> vs 100,000 copies/mL) ¥ \ 4

CD4 count 50-500 cells/mm3,

CrCl 250 mL/min TDF/FTC 300/200 mg + EFV 600 mg' QD

*EFV 400 mg given as 2 x 200-mg pills + 1 placebo.

ART-naive patients aged l TDF/FTC 300/200 mg+ EFV 400 mg* QD
>16 years, HIV RNA >1000 copies/mlL, e (n=321)

(N=630) (n=309) TEFV 600 mg given as 3 x 200-mg pills.
= EFV400 noninferior to EFV600 AEs Definitely/Probably Related to Study Drug
» Proportion with HIV RNA <200 copies/mL Outcome, n (%) = EFV400  EFV600 Di;‘;‘;eglce p-value
with EFV400 vs EFV600 R0
Study drug- 118 146 -10.5% 0.01
— Wk 48 :94.1% vs 92.2% (difference 1.85; related AE (36.8) (47.2) (-18.2 to -2.8)
") -
95% Cl-2.1t0 5.73) Discontinued 6(1.9) 18 (5.8) -3.96 0.01
— Wk 96 : 90.0% vs 90.6% (difference -0.6; due to drug- (-6.96 t0 -0.95)
95% Cl -5.2 to 4.0) related AE

ENCORE1 Study Group. Lancet 2014;383:1474-82. ENCORE1 Study Group. Lancet Infect Dis 2015;15:793-802.



WHO 2019: Preferred and Alternative First-line ART Regimens

* 2Effective contraception should be offered to adult women and
adolescent girls of childbearing age or potential. DTG can be prescribed
for adult women and adolescent girls of childbearing age or potential who
wish to become pregnant or who are not otherwise using or accessing
consistent and effective contraception if they have been fully informed of
the potential increase in the risk of neural tube defects (at conception
and until the end of the first trimester). If women identify pregnancy
after the first trimester, DTG should be initiated or continued for the
duration of the pregnancy.

« PEFV-based ART should not be used in settings with national estimates of
pretreatment resistance to EFV of 10% or higher. DTG-based ART is
preferred, and if DTG is unavailable, a boosted Pl-based regimen should
be used. The choice of Pl/r depends on programmatic characteristics.

WHO ARV Policy Update. July 2019.
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NRTI backbone
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Backbone g1 INTIN

Ry O
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HegmIgtaan DTG v3a EFV w3a RPV
ABC + 3TC
AZT + 3TC

TXF: TDF vi58 TAF, XTC: 3TC vi58 FTC
A2514815INLER
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Switching Regimens
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How to Switch the Regimen
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nALISEAUaNEUTUNBeLRN nIaUSneyide2ey
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Choices of ART In Drug Resistant HIV

SIARATIIN Mutation fAA1A31sinasLingy ﬂ'lgmﬁ 2 finuzii
DTG + NRTIs NRTI-associated mutation e Boosted Pl + DTG %38
* NRTIs figisldlsl + DTG
NNRTIs + NRTIs * NNRTIs-associated mutation + M184V e asdild AZT WWnengnsusn warswunled
+ NRTls-associated mutation TDF + 3TC (FTC) + boosted Pls
* nsdifild RPV anamsaanu E138K + M184V e 56l TDE nengmsusn Raswnld
+ NRTls-associated mutation AZT + 3TC (FTC) + boosted Pls

* Boosted Pls + DTG

WIN9NNSATIsNLazUasnwnsindaedled Usainelne U 2562 (519)



Choices of ART In Drug Resistant HIV

sngmﬁ 2 NLusU

Mutation NA1AI1ULLIATY

El1§l5l‘3LL‘Jﬂ

Boosted Pls + NRTIs

M184V laalawu Pls resistance
mutation

* pi3a9 adherence waz/v3a Tgnn drug

interaction
e ldfangmsiinsinnuiuisas adherence

o = dda v a Y,
* L UagngnIaUngRsNNNaZ 19 RgIWD Y
Wala adherence

M184V + NRTIs mutation laglunwy
Pls resistance mutation

e nadild AZT [ Unengmsusn Wanswnld TDF
+ 3TC (FTC) + boosted Pls w58 DTG

* nadild TDF 1Wwengmsusn fansmunld AZT
+ 3TC (FTC) + boosted Pls w58 DTG

M184V + Pls resistance mutation

* \dangmnsenlnelduanisnsia genotypic
resistance w38
* WU InwIL AL NEUTUgR TN

WIN19N1TRTIasNeLazdasnuwn1shndendled Ussindlne U 2562 (919)



THAILAND Progress towards 90 90 90 targets (all ages)

80%

Aware of their On HIV Virally
HIV status treatment suppressed

:+ =75%of all : + =73%of all :
- people living - . people living -
with HIV  : : with HIV

oooooooooooooooooooooooooooooo

Source: UNAIDS Data 2019

Avert) www.avert.org



