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Opopndg avtipetpoikmv eopudkonv (ART)

Odapuoka Evavti Tov petpoiov HIV

Boo1kd ototygio mTOAAOTAAGIOGLOD KO O10lGTOPAC TOV
HIV otov dvBpwmo n petatponr) tov RNA 100 e DNA
Héom tov evivuov avaotpopn uetaypapdon ( Reverse
Transcriptase )
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Kvrkhog Conc HIV-1

Néog 106 oprpnaler
Ko €E€pyeTar amo
TO, KOTTOPO

Budding of virus from
ol and rmaturation

0 w0g
GUVOEETUL KL
ELGEPYETAL
GTU KVTTOPU

Hopayoyn ukov
TPOTEIVOWV Y10,
TOPAYOYN VEOV LAV

To yeveTiKO VAIKO TOVL 100
netaoynpatitetor o DNA mov

EVOMUUTOVETUL GTOV YOVIOIONA TOV
Eevion) Modified from Nature Reviews Genetics 5, 52-61 (January 2004)




KvkAog Lomn¢ - X1oyor mapiuPaocns otny avacTOA)
TOAAOTAUGLOGLOV
tov HIV

Nucleosides: zidovudine,
didanasine, zalcitabine,
Entry inhibitors stavudine, lamivuding, abacavir
(fusion inhibitars, CD4 4 Nucleotides: !enofpvir
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Eicodog Avaotpodn petaypadn Evowudtwon Aldomracn — AmreAeuBépwon ouvrnén/anékduon
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Kbkhog Comc tov HIV kot opdoeg papudkmv

Fusion KALETRA, REYATAZ,
HI T-20 NELFINAVIR, DARUNAVIR

Ilpoteao
CCRS5 or sl

CXCR4
Maraviroc

AZT, 3TC, DAT, STOCRIN

AVAGTPOPN PETOYPOUPAOT %

M, e
Evoopotaot

Raltegravi
Elvitegravir

Dolutegravir {i\}\/@?
MoAvouévo
KOTTOPO {:C’\/\[:\)j:% {::’UE?




Taivounon avTipeETPOIKOV QUPUIK®OV

NoOUKAEOGIOIK(, VOUKAEOTIOIKA OVALOY -
Nucleo(t)side Reverse Transcriptase Inhibitors (NsRTIs,
NtRTIS)

Mn VOUKAEOGIOIK( aVALOYQ
Nonnucleoside Reverse Transcriptase Inhibitors (NNRTIS)

AVUGTOAELS TPOTEACOV

Protease Inhibitors (PIs)

* AVUOTOAEIS £16000V (OVTAYWOVIGTEC GLVVTOOOYEMYV,
OLVOGTOAELC O1dyLoNC)

Entry Inhibitors - Chemokine (CCR5) co-receptor
antagonist

 Fusion Inhibitors

» Avaotoleic evooudtmonc-Integrase Inhibitors (ISTI)



[otopila avTipeTpoikng Oepameiog

1st antiretroviral
drug approved

Next class of

antiretroviral drugs

New class of antiretroviral
drugs approved by FDA

by FDA (NRTI approved by FDA (fusion & entry inhibitor
class) (NNRTI class) class)
1981 1987 1995 1997 2003 2007
1st cases_of_ 15t protease Combination New class of
opportunistic inhibitor ART started antiretroviral
mfectl_ons antiretroviral “drug drugs approved
described drug approved cocktails” by FDA (INSTI
by FDA (PI class)
Term AIDS class)

described by
CDC (1982)




Ecénmen HAART

NRTIs

 Abacavir

Didanosine

Emtricitabine

Lamivudine

Stavudine

Tenofovir

Zidovudine

TSecond-generation agent.

(
NNRTIs

* Delavirdine

Efavirenz

Nevirapine

Etravirine

Rilpivirine

\_

~

\

[

J

(

Protease
Inhibitors (PIs)

« Atazanavir

« Darunavirt

« Fosamprenavir
* Indinavir

* Lopinavir

* Nelfinavir

* Ritonavir

« Saquinavir

4 )

Entry Inhibitors
 Enfuvirtide
 Maraviroc

* Vicriviroc*

e Tioranavir?t

\
4

Integrase
Inhibitors

J
N

« Raltegravir

« Elvitegravir

Q Dolutegravir )

NRTI = nucleoside analog reverse-transcriptase inhibitor; NNRTI = non-nucleoside reverse

transcriptase inhibitor.



Xpovikn ecemcn HAART

1987 zidovudine 1999 amprenavir
1991 didanosine 2000 lopinavir/ritonavir
1992 zalcitabine 2001
1994 stavudine 2003 emtricitabine, atazanavir,
enfuvirtide, fosamprenavir
1995 lamivudine, saquinavir 2005 tipranavir Key
T : : NRTI
1996 nevirapine, ritonavir, 2006 darunavir
indinavir NNRTI
1997 delavirdine, nelfinavir 2007 raltegravir, maraviroc =]
1998 efavirenz, 2008 etravirine Ent_ry
Inhibitor
2011 Riprivirine ( Edurant) Integrase
Inhibitor
2012 elvitegravir

2013 Dolutegravir ( Tivicay )




apowun HAART




Kamowo ypovia
TPLV. ...



I6TOPIKES OLOGTAGELS TNG UVTIPETPOUKNG Ogpameiog:
EAdTTOON TOV QOPTIOV YUTLOV

Emoxn mptv tn HAART

IXNUata mMOAAATTAWY
000EWVY avd nuEpa

«Mpwipgn>» emoxn HAART

=  Combivir
= FAm

IXAHATA yla Kolvi
xopriynon, 6U0 QopEg
TNV NUEpPQa

AZT (1987)

ApXIKwG Kabs 4

WPEG, NUEPA +
vuxta

AZT + 3TC (1997)

AZT + 3TC + ABC
(2000)

«Oyiun>» emoxn HAART

IXNHATA Yia Kolvi
xopriynon, yia gopda
TNV NUEpPAa

ABC + 3TC (2004)
TDF + FTC (2004)
TDF + FTC + EFV (2006)

1987

(AVaMTUYHEVEG XWPEQ)

1995

>

2000-2002 kat peta
(aAVaMTUYHEVEG XWPEQ)




© Mike Baldwin / Cornered

TAKE Two ?ILLS EVER Y

FoOL HOURS . or TAKE Fou
PILLS EVERY TWO HOVRS <=
AND GET BETTER. N

EVUEN FASTER .

What he thought he heard.



AVUGTOAELS AVAGTPOPNC LETAYPOPAGCTG

Reverse transcriptase inhibitors
(NRTIs or NNRTISs)

-

“'.u; £

Virus genetic material turned into r il

DNA that Integrates into host genome Modified from Nature Reviews Genetics 5, 52-61 (January 2004)




NRTIs

H npot opdodoa APT yio HIV .

* AtyOTtEPO OpACTIKA OTTo
NNRTIS) kou Pls.

* Baowo poro otnv ART.
* Apaotikd Evoavtt HIV-1
Ko HIV-2.

* NOUKAEOGI01KA KOl
NovKAEOTIOKA avAAOYQL

Dappoxa

*Abacavir (ABC)

Didanosine (do
*Emtricitabine (

)
-TC)

*Lamivudine (3TC)
Stavudine (d4T)
*Tenofovir (TDF)
*Zidovudine (ZDV,

AZT)



Mnyaviepog opaong tov NRTIS

HIV

New viral
material

%
ViralDNAis __e®

2
: @ [}
HIV's Reverse integrated B
RNA transcriptase into human °
.o, DNA in the %
N nucleus |

® d'..y

VIfﬂl DNA

NUCLEOSIDE

ANALOGUE REVERSE

TRANSCRIPTASE

INHIBITORS (NRTs) New HIV
WORK HERE



Ooapuoarokivntik) NRTIS

Ta NRTIS givon mpopdpuoka mov TpomomolovvTol GE

OPUGTIKOVG LETAPOMTEC UEGH POCEOPLAMMGCNC LEGH TV

EVOOKVLTTAPIMV KIVOGOV.

* Per 0S BroowaBeciuotra kopaivetal and 25%-93%, ue

tenofovir ko didanosine v younAotepn.

* H AnNyn tpoonc oev ennpedlel woaitepa TNV amoppOenon

» EEaipeomn n didanosine (DDI) ( ddewo ctopdyt )

* NeQpIKT] amEKKPION

» EEaipeomn 1 abacavir, yopnyoOuevn 6€ Kovoviky 000
aveCapTnTo OO KAODAPGON KPEATIVIVIG

* e EAdy16TEC OAANAETIOPACELC.

« Khivikd onuavtikéc alini/oeig pe didanosine.



Xapoxktnprotikég AE NRTIS

Abacavir

2Ovdpouo vrepevatcnoiog (mupetodc, voutia, EUETOL
dtappota, Kakovyia, dOuomvola, frixa), Tkivovvoc OEM
AcOeveic ue HLA-B*5701 Betikd £yovv > kivovvo

( vroypewtikd To HLA screening mpiv v évapén )
Tenofovir

Novtia, EueTol, olppota, KEPAAAAYiaL,

veppotolikotnta ( ovvop. Fanconl), ooteondpwon)
[ToAodtepa vovkieoodikd ( DAT, ddl ): mepipepikn vevpomddeia,
TOYKPEATITION, ATOATPOPia, YOAOKTIKY 0EEMOT, LIEPALTLONUIN
AZT: Avoupia, YOAAKTIKY 0EEWMOT), DTEPAMTIONLLLIQL,

OTEATMOT], VTEPYAVKOLLLIO, ATTOATPOPi



The Development of TAF

TAF Delivers the High Potency of TDF While Minimizing Off-Target Kidney
and Bone Side Effects

PLASMA RENAL & =« ")
UL TUBULAR .*, .,° .°
CELL C 1
SRS LYMPHOCYTE
TDF
(tenofovir
disoproxil
fumarate)
300 mg 3>
A
» TFV— ﬁ
(Lﬁtoljr 91% lower .*
alafenamide) plasmaTFV « |°
25mg
RENAL TUBULAR 2
CELL

1. Lee W et. Antimicr Agents Chemo 2005;49(5):1898-1906. 2. Birkus G etal. Antimicr Agents Chemo
2007;51(2):543-550. 3. Babusis D, et al. Mol Pharm 2013;10(2):459-66. 4. Ruane P, et al. J Acquir Immune Defic
Syndr 2013; 63:449-5. 5. Sax P, et al. JAIDS 2014. 2014 Sep 1;67(1):52-8. 6. Sax P, et al. Lancet 2015. Jun
27-225(0087):2606-15



Tpomomoinon 00ce®v ART o€ ve@pikn voco

eGFR  (mL/min)
=50 30-49 10-29 <10

NRTIs
ABC 300 mg q12h No dose adjustment required
ddl™ 260 kg 400 mg gq24h 200 mg g24h 150 mg q24h 100 mg g24h 100 mg g24hiv

<60 kg 250 mg gq24h 125 mg q24h 100 mg g24h 75 mg q24h 75 mg g24hi
ddT =60 kg 40 mg q12h 20 mg q12h 20 mg q24h 20 mg g24h 20 mg g24h™

<60 kg 30 mg q12h 15mg qlzh 15 mg q24h 15 mg q24h 15 mg q24h™
FTC 200 mg q24h 200 mg g48h 200 mg q72h 200 mg q96h 200 mg q96h"vI
3TC 300 mg q24h 150 mg q24h 100 mg q24hm 50-25 mg g24ht | 50-25 mg g24hi). (v
TDF« Not recommended | Mot recommended

30007 mg q24h 3000 mg q48h | (3000 mg q72-96h, | (3000 mg q7d, if | 300 mg gq7d™
if no alternative) no alternative)
ZDV 300 mg q12h No dose adjustment 100 mg g8h 100 mg qBh™
required
ABC/3TC 600/300 mg g24h
LR i Use individual drugs
ABCI3TCIZDV 300/150/300 mg
qizh

TAFFTC 2517200 mg g24h Not recommended
TDF/FTC 3000200 mg g24h | 3007200 mg g48h Use individual drugs




CrCI Cutoffs for Single-Tablet Regimens

Single-Tablet Regimen FDA Approved for Pts With CrCl,
mL/min
EVG/COBI/TDF/FTCM =270
EFV/TDF/FTCI?] = 50
RPV/TDF/FTCEI = 50
DTG/ABC/3TC4 = 50
EVG/COBI/TAF/FTCDI = 30

1. EVG/COBI/TDF/FTC [package insert].
2. EFVITDF/FTC [package insert].
3. RPV/TDF/FTC [package insert].
4. DTG/ABC/3TC [package insert.
5. EVG/COBI/TAF/FTC [package insert].



Nonnucleoside Reverse Transcriptase Inhibitors
(NNRTIs)

* AwOéona amo to 1996 pe PapROKa

™V &yKpion ¢ nevirapine. 1ns yeviag

e Apaotika évavtt HIV-1 ko Delavirdine(DLV)
HEPOS GVVOVAGUEVIIS YOG, Efavirenz (EFV)

« Efavirenz: woyvpi vk Nevirapine (NVP)
KOTOGTOM) 215 YEVIOG

» Kowog pmyaviepd dpéaong Etravirine (ETR)

Rilpivirine (RPV)



Oapuaxkokvntikny NNRTIS

Metafoouog 0Amv necwm CYP P450 kot emorymyn 1
avooToAn opopwv teoevivumv ( CYP3A4, CYP2C9, 2B6)
* AvvnTiKéC OAANA/GELC

 Efavirenz: MetaBoAlileton mpmtiotmg péom tov 2B6

Kot 0gVTEPELOVTMG He 3A4,

* Etravirine: vmootpoua 3A4, 2C9 ka1 2C19.

* YynAn npoteivikn ovvoeon (98-99%), extdc nevirapine

* T1/2 wdwitepa mapatetapevoc (25-55 h), extog delavirdine
(2-11 h)



NNRTISs

NNRTI Brand Name(s) XyoMo,

Nevirapine NVP | Viramune, Viramune XR yovaikeg: CD4<250
avopec: CD4 <400

Delavirdine | DLV | Rescriptor Agv ypnouomoteitou

Efavirenz EFV Sustiva (Atripla) Agv cuvicTdTon
mhéov oc NNRTI yia
Evapén mpom g
YPOUUNG

Etravirine ETR Intelence e ART-experienced
acOeveig

Rilpivirine RPV Edurant (Complera, Eviplera, VL <100,000; 6yt

Odefsey)

PPIs/H2 blockers, pe
yeouo




Delavirdine

Efavirenz

Etravirine

Nevirapine

Rilpivirine

100-mg, 200-mg tab.

600-mg tab.;
50-mg, 200-mg caps

100-mg, 200-mg
tablets

200-mg tab; 400 mg
XR tab; 10-mg/mL
susp.

25 mg tab

400 mg PO tid

600 mg PO qd
Take on empty stomach
to decrease Adrs

200 mg PO bid

200 mg PO bid
XR: 400 mg PO qd

25 mg gd with meal

EEavOnua,
KEPaAOAYia

E&avOnua, KNX
(vvnAio, eQldAtec,
GUYYUGT], OMTIKEC
yevoaisinacelg,

Y nepAumioaipio

EEavOnua, vovtio

EEavOnua, nratitioo

Katdbiwyn , avmvia,
KEQaAaAyia,
e€avOnua



Mnyovieuog opacnc tov PIS

HIV

PROTEASE INHIBITORS
(Pis) WORK HERE

New viral . .
malerial
P —
, o® o ' rotease S
‘ : «a
Viral DNA s _ o, @® ® .
HW's Raverse integrated ) IS
RNA lranscriptase into human 8
., DNA in the *
“a

.7-. ooV nucleus w"

Viral DNA

New HIV



Avootoleic mpoteacwv ( PIS)

1995 1997 2000 2005
saquinavir nelfinavir lopinavir/ritonavir tipranavir
I I | I
I I I I
1996 1999 2003 2006
ritonavir amprenavir Atazanavir darunavir

indinavir Telzir



Oappoxkokivntikn PIs

* Hrotikdc petafoiiopndc néocw tov kvtoypouatoc P450
(CYP), 3A4 ka1 3A5, ko uéom avtAiog g p-glycoprotein
GTO EVIEPO.

* Yynin tpoteivikn ovvoeon (97-99%),

* Bpayvc T1/2 Short serum half-lives, 1.5-2 h vy
Indinavir ko 7 h yio atazanavir.

e YNUOVTIKEG OAANA/GELS e papuoKo Tov puetaorilovral
uEcm 1ooevivumv tov CYP450

« Xounin d6on (100-200 mg) RTV ovyyopnyeiton ue PIS
[a papuokoevioyvon 9 UTAOKAPEL TOV EVIEPTKO KOl
NTATIKO ueTaPorilcouo



Darunavir/Cobisistat ( Rezolsta )

 Cobisistat: xapio avtiikn opdon

e g Invitro pelétec, to Cobi- dgv emnpedlel v cvGGOPEVOT AMTOVC
OTO MTOKVTTOPO KOl TPOKAAEL ALYOTEPO OVTOYN OTNV WVGOVAIVT amtd
10 RTV

* AvdAdAioyn amoteleocuatikotnTo Kot KaAn avoyn ( eaong I peiét -
GS-US-216-130, 1oAoyikn avtamdkpion avAAoyn oVTNS TOV LEAETMOV
ARTEMIS xo1 ODIN)

« To Cobisistat avactéliel Tovg petagopeic ( transporters )
TNG KPEATIVIVIG GTA VEQPIKA COANVAPLY




Pathway of renal creatinine transport via efflux transporters
SLC22A2, SLC47A1 over the proximal tubular cell membranes
from blood to urine

/ ATP

ATP
God— e
ATP
X _
>: NH LC22A2 )
\ A H
0 N A -
H »Z N ‘_r" »
Ereatinine‘ | Dolutegravir ‘ Cimetidine @ sLC
Trimethoprim i
Ritonavir @
Cobicistat

Blood Active tubular secretion Urine




Pl Brand Name(s) 2 XOAIa
Saquinavir SQV Fortovase ( SG) 2 TTAVIA XPNOIUOTTOIEITAl
Invirase ( HG),

Indinavir IDV Crixivan 2. TTAVIO XPNOIUOTTOIEITAl

Ritonavir RTV Norvir Movo wg booster

Nelfinavir NFV Viracept Agv xpnoiyoTrolEiTal

Lopinavir/RTV | LPVIr Kaletra O povog “coformulated” Pl
11 2 popeg NueEPNOiWG
> RTV a1ro aAAeg PI

Fosamprenavir | FPV Telzir, Lexiva 2 TTAVIA XPNOIUOTTOIEITAl

Atazanavir ATV Reyataz ATtra¢ nuepnoiwg, boosted
Unboosted OK xwpicTDF
Iktepog, Trpoooxn pe PPIs

Tipranavir TPV Aptivus 2 TTAVIA XPNOIUOTTOIEITAl
2¢ ART-experienced e
evaioBnoia o TPV kal avtoxn o€
DRV

Darunavir DRV Prezista ATTa¢ nUEPNOiWG oTNV

TTAEIoWNQia
2 POPEG NUEPNTIWG o€ TTapouaia
ueTaAAacswy o DRV




MEIONEKTHMATA PIs

napeLOOV KoL TOPOV

Hpowywn HAART

Meydrog ap1Buog orekimv

AVGKOAN GYNUOTA, OVGYEPELN CUUUOPPMOGCTG
AvAaykn @OAUENG 6€ Yoyeio

Koko Mmiooipikod mpoeid

Meydin cuyvotnta avembouNTOVv TOPEVEPYELDV

Xoyypovny HAART

AlouTnTIKol TEPLoPIo ol

2VGYETION UE ANYT TPOPTG

Amovcio GYNUatog vOg O1oKiov UEYPL TPOGOATO
[Tapovcia prtovaPipng

Alniemopdoeic pe diio pappoka (P450)



Kvpiec AE tov Pls

Atazanavir "Enpeong yoiepvo0pivne, mapdroocn
owwotnuotog PR , vrepyrlokapia, eCavOnua

(20%0), vepporOiaon

Darunavir EZavOnua, vavtia, otdppoia, vrepAmiootuia,
VITEPYALKOLLIO
Fosamprenavir EEavOnua , vavtia, £uetot, otdppola,

VITEPAUTIOUIUIN, VITEPYAVKOLLLLO

Indinavir NeppoAiBiaomn, vavtia, T Eupeonc
yoAepLOpivg, vTepAMmoauio, VITEPYAVKALUIO




ART ko eninttmon otnv vIepALTIOOi

TDF RAL RPV ABC EFV  ATV/RTV or ATV/COBI
DTG ETV DRV/RTV or DRV/COBI
EVG/COBI



2tativeg, avtwneptactkd: AAAniemopdoeic ue HAART

Hon-ARY drugs ATVic | ATVIr | DRVie | DRVIr | LPVir EFVY ETV | NWP | RPV | MVC | DTG |EVGIc | RAL |ABC | FTC | 3TC | TAF | TDF | ZDV
Ftorvastatin 1822%| 1 [1200%| 1 [teoom| gean (3T | S (S [ ¥ e [ | |00 |02 | = | &
2 | pravastatin (] 1 i f81% — 1445 1 — — A - i = T N e —+
% | rosuvastatin 1242% | 1213% | 103% | reE% [1107%| = o | 2 | & | o | 2= |PEK| & | or | 45 | 0 | 2 | 2 | &
amlodipine " " t 1 1" 1 1 1 - — o t + | [ =] o
_§ dittiazem 'S 1 t 1 t 169% IE 1 E E - t o+ | o || =] =] ] =
§ | metoprolol t t t 1 t —- = | e - - - t RN R UR U U R
O | verapamil 'S 1 t 1 t 1 IE 1 E E . t o+ || = |=|E|E]| =
warfarin T [teri| 1 1 L [ torl | 1 (1o o= [ = | = [ 1 [ |o][o]eo|o]e] o




Interaction Report from www.hiv-druginteractions.org

www.hiv-druginteractions.org

Interaction Report

o

-
"r

Page 1 of 2

UNIVFRSITTY OF

[ IVERPCOON

Report ID: DE EY
Date Produced: 09 June 2016
Antiretroviral Treatment Co-medications
Cobicistat (with ATV or DRV) Clopidogrel
Darunavir Diltiazem
Fish oils
Perindopril

Rosuvastatin
Trazodone



Hoc emiéyw HAART o€ cvvvoonpotntes?

"2€ QUENUEVO KOPOLOYYELOKO KIVOUVO, OmToQLYN
ABC, LPV/RTV, or FPV + RTV
"2e EKTTMOTN VEQPPIKNG Agttovpyiag, To TDF Oa mpémel va
amopevyetat, Wiaitepa ue boosted Pl
=Xe ovENuévo Kivouvo KaToylatmy, o-'] 9 .
(v e )/ D4
elvol KaAO Vo amoQEVYETAL TO ( . ~
m » 6

TDF, wwitepa pe boosted Pl - 5

R J



AVOGTOAEIC ELGOO00V

Fusion and entry inhibitors

0O 16¢
ouVvOoEsTal
Kal
EICEPXETAI
OTO KUTTOPO
w

Modified from Nature Reviews Genetics 5, 52-61 (January 2004)



HIV Entry Inhibitors

CD4 —> —> Virus-Cell
Binding Fusion
BMS-663068 gpal Enfuvirtide

Ibalizumab

Cell CCR5/CXCR4
Membrane (R5/X4)



Entry Inhibitors

Enfuvirtide ENF, Fuzeon Fusion inhibitor, crdvia
T20 ypnolpomoleitat, 2 popEC
NUEPNGIME, EVEGIUO, TOTIKES
AVTIOPAGCELS
Maraviroc MVC Celsentri, Selzentry ( | Avtayoviotég tov CCR5

HI14)

Amnotteiton TE0T TPOTIGUOV TPV TNV
Evapén




L~ EGNIKO KAl KAMOAIZTPIAKO MANEMIZTHMIO A©@HNQN
IATPIKH ZXOAH

EPTAZTHPIO YTIEINHEZ, ENIAHMIOAOTIAZ KAl IATPIKHZ ZTATIZTIKHZ

EAEI'XOX TPOINIXMOY TOY HIV-1

APXIKA (EmiBeto - Ovopa) : MIL KQ. HM/NIA T'EN: 8/1/1965 ®YAO: APPEN
APIOGMOZ ATOMOY: HIVTROP -000079

AP.KEEAIINO:

HM/NIA AHYHX AEI'MATOZX: 24/1/2012 QPA: MMAPAAABH :24/1/2012 OPA:
IATPOL: ZAMITATAKOY E.

NOZOKOMEIO/MON. YIT'EIAZ: IIIIOKPATEIO-MEA

LYMIIEPAZMA :  Katomy tavtonoinong g vovkieotidumg aliniovyiog g
reployng V3 g mpoteivng gpl20 and delypo HIV-RNA Bpébnke
411 0 10¢ £yet Tpomio o Yo Tov cuvorodoyéo CXCR4.



AVOGTOAEIC EVOOUATAGCTC

Integrase inhibitors
(INSTISs)

Virus genetic material turned into IR
DNA that integrates into host genome

Modified from Nature Reviews Genetics 5, 52-61 (January 2004)




Do pUOKOKLIVITIKY] OVOGTOAE®V LVTEYKPAONS

Raltegravir

* Tayeio amékkpion, aveaptintme eoyntov, T1/2: 10-12 h

> T1/2 6¢ yuvaikec

* 83% oVVOEGT LE TPWOTEIVEC

* MetaPoiiouoc pe ovplotvn o1pmGEOPIKT] YALKOVPOVLATPOVGPEPAGT
* Emnpedleton o petafomouoc amd dara ART

o AMym avtidEvov umopel vo LELWGEL TNV amoppOPnon,
Elvitegravir

« Zuyyopnyeiton ue pikpn 06on RTV (100 mg) yio peimon Tpm@tng
01000V petafortond kot kdBapon (20-tAdcio avdEnom kot

T1/2 10-13 h.

* MetafoAileton péow CYP3A4 kar UGT1AL/UGT1AS.
 [ToAAEC aAANA/GelC

o AMyn avTdEIveV HELMVEL TNV OoppOPNoN



Integrase Inhibitors

INSTI EUTOPLKO OVOpQ yopfynon
Raltegravir |RAL Isentress 2 POpEC
NHEPNTLOG
LEYPL TPOGPOTA
Elvitegravir |EVG Stribild Mia @opd
(EVG/COBI/TDF/FT) |nuepnoimg
boosted
Movo STR
Dolutegravir | DVG | Tivicay Mia popd
3TC/ABC/Dolutegravir | nuepnoimg
( Triumeq ) unboosted
IIpocpatn

EYKPLION




2VYKPIVOVTOG TOV OVOGTOAEIC EVOOUATAGTG
( Integrase Inhibitors)

PAPUOKO ITAeovekTpota Mewvektipoto
Raltegravir = MeyoalOtepn euneipio = ADO QOpEC NMUEPNOIMS UEYPL
" Awyotepeg aAlnA/celc and TPOGPUTOL
EVG, DTG = No coformulation
Elvitegravir = Single-tablet regimen » Anaitei COBI boosting
(STR) = COBI aAMnA/oeic ommg Ko
= Mia popa nuepnoimg RTV
Dolutegravir = To uévo yopic TDF STR = Xe uopon 1 taumiétog
= Mia popd nuepncing ABC/3TC w¢ backbone
" YynAotepo YEVETIKO
PPAYULO OVTOYNG
" Alyec aAAnMoelg

ApooTIKO £VOVTL KATOU®MV

OTEAEYMV AVOEKTIKOV GE
RAL ka1 EVG

Together, the results of STARTMRK, GS 102 and 103, SINGLE, FLAMINGO, and ACTG
5257 suggest that integrase inhibitor—based regimens are the preferred starting regimens in

the majority of pts




D appoxoxivntiké mpo@il (PK/PD) DTG vs EVG, RAL

DTG 1-3 RAL 4 EVG 5,6
Clinical dose 50 mg QD (INI-naive), 400 mg BID 150 mg QD boosted

50 mg BID (INI-resistant) (quad pill)
t1/2 ~14 hours ~9 hours ~12.9 hours (boosted)
PK variability Low to moderate High Low (with boosting)
Food effect Can be taken with or without No food restriction, but fat Taken with food

food content affects absorption and

increases PK variability

Protein binding High: 99.5-99.7% Moderate: 83% High: 98-99%

Metabolism and
excretion

UGT1A1 (major), CYP3A
(minor), renal elimination <1%

UGT1A1, renal elimination ~9%

CYP3A (major), UGT1A1/3
(minor), renal elimination 6.7%

PKI/PD relationship

Yes, Ctrough-driven efficacy

No

Yes, Ctrough-driven efficacy

DTG has a favourable PK/PD profile compared with other INIs, including EVG and RAL

N\

J

1. TIVICAY (dolutegravir) Summary of Product Characteristics, 11/2013
2. Min S, et al. Antimicrob Agents Chemother 2010;54:254-8

3. Min S, et al. AIDS 2011;25:1737-45; 4. Isentress prescribing information (April 2013)

5. Stribild prescribing information (August 2012); 6. Ramanathan S, et al. Clin Pharmacokinet 2011;50:229-44



Apyikd eumopikd owobcoiua oynuata “fixed dose”

Zidovudine + Combivir
lamivudine

Zidovudine + abacavir Kivexa

Zidovudine + Trizivir
lamivudine + abacavir

Tenofovir + Truvada
emtricitabine

Tenofovir + Atripla
emtricitabine +

efavirenz

Lopmavir + ritonavir ~ Kaletra



EZéMén o “Single-Tablet” avtipeTpoikd

Agent Type FDA
Approval

Efavirenz/tenofovir DF/ NNRTI + dual NRTI 2006

emtricitabine (EFV/TDF/FTC)

Rilpivirine/tenofovir DF/ NNRTI + dual NRTI 2011

emtricitabine (RPV/TDF/FTC)

Elvitegravir/cobicistat/ INSTI + booster + dual 2012

tenofovir DF/emtricitabine NRTI

(EVG/COBI/TDF/FTC)*

Dolutegravir/abacavir/lamivudine INSTI + dual NRTI 2014

(DTG/ABC/3TC)*

Elvitegravir/cobicistat/ INSTI + booster + dual 2015

tenofovir NRTI

alafenamide/emtricitabine
(EVG/COBI/TAF/FTC)*

*DHHS recommended regimen for initial ART.



H amwAovoTevon NS AVTIPETPOIKNS aYOYNS
- STRs (' single tablet regimens)

AwoB<owno

EFV/FTC/TF (ATRIPLA)
RPV/ FTC/TF (Eviplera)
EVG/COBI/FTC/TF (Stribild)
DTG/ABC/3TC ( Triumeq)

DRV/COB ( REZOLSTA)
Ipocoata owudéopa
RPV/ FTC/TAF (Odefsey)

EVG/COBI/FTC/TAF ( Genvoya )
DRV/COBI/FTC/TAF (Symtuza )




IToto STR eivol kotaAANAOTEPO?
Triumeq, Stribild?

A e e e S e A i e s rrin e e n

Triumeq' |
600 Mg/50 Mg/300 M0 N |

film coated tablets o
abacavir/dolutegravir/lamivudine Tr‘iumgq

®y
Oral use

600 mg/50 mg/300 ™
* fim coated tablets ‘

abacavyiy/

' Olutegravir/
AMmivudine
30 film-coated tablets ~

30 tablets
. iy Healthcare UK Lim'"

S



“Fixed-Dose Combination” avTipeTpoika

EFV/FTC/TDF
Two-drug __pyG/3TC

single-tablet
regimens \

RPV/FTC/TDF

DTG/RPV 9
v EVG/COBI/FTC/

BIC/FTC/TAF & TDF
@ DTG/ABC/3TC
f’

DRV/COBI/FTC
/TAF

RPV/FTC/TAF m 7 EVG/COBI/FTC/

TAF

DOR/3TC/TD
E



OHWG... £va véo €idog “@opTiov uppik®v”
Y T Ogpancio Ty emmiokov g HIV Ogpanciog

AtopBaotartivn

Stribild
KawouAeg (xBueAaiou ﬁ:‘ | N ,J’
s
Metgopuivn |

PAMLTPIAN .



Moakporpo0Oeoneg emmiokeg tng HIV
kot HAART

AucAimoatpia/ZN




MovTéLo MTOOVGTPOPLAS

Pl

NRTI [dwaitepa Tpoih
daT >AZT T0EWKOTNTOG
Mitoxovoplakn Tofikotnta AvTtiotaon otnv IvoouAivn v
AnwAcia A/kat 1 Asitoupytkotntag AIMoKUTTAPWY AucAimdaipia

AnwAgla urodopIQ GOWPEUCH GTTAAXVIKOU
Aimoug «AodVoTPOPLO» Aioug

Aeukoc, T nAia, : Oxl AgUKO¢, kadbiotikn {wn,

NE NapdyovTeg diatpon
Eeviotn
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Artery Research (2009) xx, 1-7

available at www.sciencedirect.com
J—— ARTERY
-, . R ’
s’ ScienceDirect
journal homepage: www.alsevier.com/locate/artres -

Impact of human immunodeficiency virus infection
on arterial stiffness and wave reflections in the
early disease stages

Charalambos Vlachopoulos **, Helen Sambatakou ®, DimitrisTsiachris 2,
llias Mariolis ®, Konstantinos Aznaouridis 2, Nikolaos loakeimidis 2,
Athanasios J. Archimandritisb,ChristuduulosStefanadisa

Pulse Wave Velocity (PWV)

A distance

Non-invasive
evaluation

3
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Meyarovovtog pe tov HIV.....

Avoxotovoun Mmoug
AvcAumioouio
20KYOPOONC O TNg

> Kivovuvog 2N

Neppikn vocog
Octeomevio, 0GTEOTOPMOON
Hroatotolikdtnta



New York Magazine 11-9-09
The New HIV Scare

B

Couger, Bad Co Hotmiay g OHY
e ugarby Emily Nussbaum / Sam Anderso

+TheowHIVSeare. BrookiyssBoboKibbty

g GRIGORI
POWERFUL, REVILED, EFFECTIVE, OBLIVIOUS,
SINCERE, BISTIC, MISUNDERSTOOD

A STRIKING NUMBER OF HIV PATIENTS
ARE LIVING LONGER BUT GETTING
OLDER FASTER—SHOWING EARLY SIGNS
OF DEMENTIA AND BONE WEAKNESS
USUALLY SEEN IN THE ELDERLY.

BY DAVID FRANCE




2XETIZOMENH ME THN AT'QI'H X YMMOP®QYH

No boosting
required

No time-of-day

Small tablet size restrictions

Can be taken with Few DDIs with

_ commonly used
or without food medications




AVTIPETPOIKE MG TPOANYN

1994
TPOANYN 1997: TASP: 2012:
KABETNG PEP: post- Treatment Test and Truvada®

METAdOONG Exposure as treat PrEP
atrd uNTEPQA Prophylaxis Prevention
o€ TTaIdi




[oTop1KO €yKploE®V

Hovaces FTCTDRRPY
Emtriva (FTC/TDF) 2ot

_ ® 2004 /
Viread® (FTC) Atr|p|a® |

(TDF) 2509 (FTC/TDF/EFV)

2001 2008
2001 2003 2004 2006 2011 2012

4 )

TDF : tenofovir disoproxil fumarate 2012
FTC : emtricitabine Truvada® PreP
EFV : efavirenz (FTC/TDF)
RPV : ripavirine

\- J




Jerome A.Singh, Edward J. Mills*

PLoS Medicine  September 2005
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Centers for Disease Control and Prevention

MMWR Morbidity and Mortality Weekly Report

Weekly / Vol. 60 / No. 3 January 28,2011

Interim Guidance: Preexposure Prophylaxis for the Prevention of HIV Infection
in Men Who Have Sex with Men

Note: These are interim guidancell]

CDC and other USPHS agencies are developing formal guidelines
for the use of PrEP in MSM and other populations in the US
Interim guidance for use of PrEP In heterosexually active adults

issued in August 201212

1. CDC. MMWR Morb Mortal Wkly Rep. 2011;60:65-68. 2. CDC. MMWR Morb Mortal Wkly Rep.
2012;61:586-589



EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

22 July 2016
EMA/CHMP/496941/2016
Press Office

Press release

First medicine for HIV pre-exposure prophylaxis
recommended for approval in the EU
Truvada to enhance existing HIV prevention strategies

The main interventions currently used to prevent HIV-1 transmission in the EU are voluntary testing to
allow people to learn about their HIV status, risk counselling and the promotion of condom use.

Howewver, in view of the increasing number of new HIV infections worldwide, the current range of
prevention with screening, counselling and condom use needs further intensification.




IIpopviaktikn aymyn ( PrEP ) og vy dtona
LLE VYNAOD KIVOUVOL GUUTEPLPOPA?
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erence

STOP PrEP
NOW

v, US v" Kenya
v France ¥ UK - still waiting

v Canada
#PrEPnow

o

Temence
HIGGINS 4

‘m»mg,u}lﬁ;‘. 1= ‘_‘.- St

2
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PrEP bought online: no fakes and good blood
levels Nneka Nwokolo of the 56 Dean Street clinic in Soho

155! m_m DOCTOR

KEEPS \m HIV NEGATIVE

WWW.Iwantprepnow.co.uk



http://www.dean.st/
http://www.iwantprepnow.co.uk/

T reprusvoope 6to pEALOV

— Néa @apHoKa GTIC VITAPYOVGES KOTIYOPIES
Néot ouvdvacuol (STR) moloidv Kol VEOV QapUEKmY
Néec oTpatnyIKeg
DappoKo TUPATETAUEVS OPAGTC

Néec katnyopiec - VEOL UNYAVIGLOL OpAGTG
AAéc Oepamelieg



ANTIPETPOIKOI XTOXOI

ANAZTOAEAZ NMPOXZKOAAHZHZ
Fostemsavir (BMS-663068)

MVC

#‘ <ﬂ| ZOvTnEn

AvaoToAeig

OUVUTTOSOXEWV

XNMEIOKIVWV

AvdaoTpopn
METAYpPAPAON

NRTIs
ZDV, ddl,
ddC, d4T,
3TC, ABC,
TDF FTC

NNRTISs
DLV, NVP,
EFV-ETV
RPV

——————————
TAF l
—

(vreykpdon) RAVIR

ANAZTOAEAZ
QPIMANZHZ
BMS-955176

Mpwredon

SQV
RTV
IDV

NFV
APV
LPV
FOS

ATZ
TPV
DRV
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B Maturation@nhibitor

z Il PKEnhancer
B IntegraseAnhibitor

@ WM ProteaseAnhibitor
[ |

B Attachment@nhibitor [ PrEP - Pre-exposure prophylaxis

Doravirine/3TC/

TDF
Evipleral2.0 Merck

(RPV/FTC/TAF)
JanssenB&Gilead

Doravirine[®




Moakpdc opacemc eveéaiun aywyn?? To ueArov?
Cabotegravir, Rilpivirine

and can we lalk openly =
about imperlect adherence?
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How Accessible are Generics?

theguardian
F DALTAS l
BUYERS

Hepatitis C treatment for under $300
CLUB

coming soon
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US Launch
EU Launch
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LAUNCHED/
EXPIRED

2019-2020 2021-2025 2025+

Ql| Q2| Q3| Q41 Q1| Q2| Q3| Q4
A A * A
[ H

N -
1 ]

ks

I 1
T
. CAB/RPV

(Rezolsta

Fe—————

S SR <
I

ATV/c
(Evotaz)

rRAL QD
(2x600mg

RAL/3TC
A Doravirine

[3TC/TDF

PRO-140

Doravirine

BRANDED LAUNCHES

- © usLaunch
BMS-955176 @ EU Launch
(Maturation inh.)

~ Approved in the US on 1st March 2016 -
#Launch of gx darunavir in the EU and US is not clear due to several BMS-663068
ongoing patent litigations (Attachment inh.) 77

*Assuming the filing will be based on the Bioequivalence Study. Fostemsavir

Note: Estimates for generic entry do not reflect a determination regarding the validity of underlying IP






