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2008 Nobel Prize

6 October 2008

The Nobel Assembly at Karolinska Institutet has today decided to
award The Nobel Prize in Physiology or Medicine for 2008 with
one half to Harald zur Hausen for his discovery of

"human papilloma viruses causing cervical cancer”

and the other half jointly to Francoise Barré-Sinoussi and Luc
Montagnier for their discovery of

"human immunodeficiency virus”

“Robert Gallo“



Antiretroviral Tedavinin Amaclari

1. Klinik Amag
HIV+ hastalarda yasam suresinin ve hayat kalitesinin artirmak

2. Virolojik Amag
Viral yukt mumkun olan en alt seviyeye cekmek (< 50 HIV
RNA kopya/mL)

3. immunolojik Amag
CD4 hucre sayisinda artis saglayarak, firsatci enfeksiyonlari
dnlemek (CD4 >200 hiicre /mm3)

4. Epidemiyolojik Amag
HIV yayillmasini engellemek

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents_Jan 2011
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Accessed [21.09.2011]
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HIV/AIDS - ARV Tedavi

( + Pl booster)

NRTI ) + NRTI ) + vira = HAART

Backbone 3" Ajan

——

HAART treatment — Highly Active AntiRetroviral Therapy



HIV-1 Ureme

Dongusu

Iki bolimden olusur

1:

Flzyon
Reverse transkripsiyon
Integrasyon

Integrasyondan sonra
her hangi bir zamanda
olabilir

Yeni virusun
olusmasini igerir

< Mature
Retroviral . “  retroviral
particle . « particle

(.

s
F—

i\.' Uncoating

Attachment

- \

VAVAVAVAV AV -V,
(] transcription

\

7 -~

. :'::"_ ¢
%




FUzyon ve Giris Inhibitorleri

Fusion Inhibitors CCR5 antagonists;
Enfuvirtide (Fuzeon®) HIV entry inhibitors Non-Nucleoside RTis
) Maraviroc i | ne |
cDa Coreceptor -
receptor
" Proviral DNA CD4+ T cell receptor

.

Reverse Viral DNA integrated
transcriptase ; into host DNA

Fusion

2 RNA copies Host cell DNA
{(uncoated |
\N\N‘I\M virus) ! lTranscription Cell
) nucleus
J Viral RNA transcript
/ ﬁcfessing S

2 Genomic Capsid

oside RTls -, Viral mRNA 7 27 viral RNA assembly
1O (5 I3 Jranslation \ -
abine (Hivid®) \—'—’V'.ral. A PN
) 5 “~proteins ‘ _(@‘ .
Viral assembly,

budding and
maturation

Protease Inhibitors



NRTI

CD4 Coreceptor

receptor /
P

Prowral DN A CD4+ T cell receptor
\ “ )
lifitegrase
- Reverse Viral DNA integrated
Fusion transcriptase into host DNA
o 2 RNA copies Host cgll DNA
/ U nco at)ed WARRARIST A AT TRRTRTRA
virus Transcription | | Cell
§ \,\N"\'\J\N""\O‘\\’\ v i nucleus
Viral RNA transcript
S ——
@ @ssing —
. '7Genom|c Capsid
Nucleoside RTls V%A U nTviral RNA assembly
Zidovudine (Retrovir®) Translation
Didanosine (Videx®) W A .
Zalcitabine (Hivid®) — = Viral  |Protease
Stavudine (Zerit®) proteins
Lamivudine (Epivir®) Viral assembly,
Abacavir (Ziagen®) Nucleotide RTls budding and
thricitabine (Emtriva®) Tenofovir (Viread®) maturation

All of the NRTIs are “nucleosides”, while tenofovir, which contains one phosphate group within the parent molecule,

is a nucleotide




NNRTI

Etravirine (Intelence)
Rilpivirine (Enduran

Non-Nucleoside RTls
Delavirdine (Rescnptor®)
Nevirapine (Vlramune )

C t
CD4 . Efavirenz (Sustiva®)

| receptor

CD4+ T cell receptor

Proviral DNA

[

Integrase
Viral DNA integrated
into host DNA

v s

Cell
nucleus

Reverse
transcriptase

2 RNA copies.'[;
(uncoated

\I\N\,\N\N\\(’\\’\MI\ virus)

-', — ~ —
_( Processing

il J ™ 2 Genomic Capsid
W Q
Nucleoside RTls \ Viral mBNA 23 yiral RNA assemblv

erdt_;vud!ne (Hgtt'mynr ) Translation

Didanosine (Videx¥) I

Zalcitabine (Hivid®) _— V|ra| Protease
Stavudine (Zerit®) by protelns

Lamivudine (Epivir?) Viral assembly,
™ \/ 12 162 & .

Abacavir (ng‘ n®) N { Nucleotide RTls budding and

Emtricitabine (Emtriva®) maturation

Tenofovir (Viread®)



Integraz Inhibitorler
A

v
.0
viral proteins !
integrase inhibitors and RNA € I’
assemblw

\
virus-cell
% fusion
& reverse |
. transcriptase proteclytic
ruuli - processing A
3
PIC
formation A _ protease
3'
processing
Raltegravir
Elvitegravir

Dolutegravir

PIC = preintegration complex

Adapted with permission from Pommier Y et al. Nat Rev Drug Discov. 2005;4:236-248
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ARV ilaclar - 2014

NRTI Pl Integrase Inhibitor

= Abacavir (ABC) = Atazanavir (ATV) W)

» Didanosine (ddl) = Darunavir (DRV) » Raltegravir (RAL)

= Emtricitabine (FTC) » Fosamprenavir (FPV) = Elvitegravir* (EVG)

» Lamivudine (3TC) = Indinavir (IDV) = Dolutegravir (DTG)

= Stavudine (d4T) = Lopinavir (LPV)

= Tenofovir (TDF) = Nelfinavir (NFV) Fusion Inhibitor

» Zidovudine (AZT, ZDV) = Ritonavir (RTV) " Enfuvirtide (ENF, T-20)
= Saquinavir (SQV) ,

NNRTI « Tipranavir (TPV) CCR5 Antagonist

= Delavirdine (DLV) = Maraviroc (MVC)

= Efavirenz (EFV)
= Etravirine (ETR)
n Nevirapine (NVP) * EVG currently available only

L. in coformulation with
* Rilpivirine (RPV) cobicistat (COBI)/TDF/FTC)



g"%“g World Health
WY Organization

Guidelines for the Use of Antiretroviral Agent
in HIV-1-Infected Adults and Adolescents

http://aidsinfo.nih.gov/guidelines

f‘w P Developed by the HHS Panel on Antiretroviral Guidelines for

g : Adults and Adolescents — A Working Group of the

A Office of AIDS Research Advisory Council (OARAC)
L

Antiretroviral Treatment of Adult HIV Infection:
2014 Recommendations of the
International Antiviral Societv-USA Panel
<

Huldrych F. Gunthard, MD; Judith A. Aberg, MD; Joseph J.
Eron, MD; Jennifer F. Hoy, MBBS, FRACP; Amalio Telenti,
MD, PhD; Constance A. Benson, MD; David M. Burger,
PharmD, PhD; Pedro Cahn, MD, PhD; Joel E. Gallant, MD,
MPH; Marshall J. Glesby, MD, PhD; Peter Reiss, MD, PhD;
Michael S. Saag, MD; David L. Thomas, MD, MPH; Donna
M. Jacobsen, BS; Paul A. Volberding, MD

ELASLISA

British HIV Association quidelines for the treatment of (S arapepes

English

HIV-1-positive adults with antiretroviral therapy 2012



Tedavi Oneriler;

CDA4 sayisi
(hiicre/mm?3)

<200 + + +
200-350 + + +
350-500 +(All) + +

>500 +(BIII) + -

+ : Tedavi edilmelidir
=+ : Tedavi baslanmasi yararlidir. Hastanin 6zel kosullarina gore tedavi 6nerilir
- : Tedavi 6nerilmez
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HIV / AIDS TANI
TEDAVi REHBERI




HIV/AIDS Tani Tedavi Rehberi - Turkiye

Semptomatik hasta Herhangi bir deger Tedavi baglanmali

Tedavi baslanmasi

Asemptomatik hasta 350-500 hiicre/mm?3 yararhdir. Hastanin 6zel
kosullarina gore tedavi
onerilir.




Guncelleme

Department of Health and Guidelines for the use of 1 Mayis 2014
Human Services (DHHS) antiretroviral agents in HIV-1-infected

adults and adolescents
Department of Health and Recommendations for Use of 28 Mart 2014
Human Services (DHHS) Antiretroviral Drugs in Pregnant HIV-1-

Infected Women for Maternal Health
and Interventions to Reduce Perinatal
HIV Transmission in the United States

European AIDS Cinical Society European treatment guidelines Version Haziran 2014
(EACS) 7.02

British HIV Association Treatment of HIV-1 positive adults with  Kasim 2013
(BHIVA) antiretroviral therapy (2012)

British HIV Association Management of HIV infection in Mayis 2014
(BHIVA) pregnant women (2012)

British HIV Association Management of hepatitis viruses in Haziran 2014

(BHIVA) adults infected with HIV (2013 )



Guncelleme

| DHHs EACS BHIVA

CD4 sayisi takibi

ART baslama zamani + - _
Baslangic tedavi + + +
rejimleri

Tedavi rejimi + - _
degisiklikleri

Subobtimal + - _
immunolojik yanit

Hepatit/HIV - - +

koenfeksiyonu

HIV ve gebelik + - +



2014 DHHS Rehber!

Baslangic tedavisi
| Omerlen  HIVANA<100000isesnerien

NNRTI oo = EFV + ABC/3TC

temelli = RPV/TDF/FTC (sadece CD4 > 200 h)
. = ATV/RTV + TDF/FTC
Pltemelli DRV/RTV + TDF/FTC ATV/RTV + ABC/3TC
= RAL + TDF/FTC
INSTI = E\VVG/COBI/TDF/FTC
temelli = DTG + ABC/3TC

* DTG + TDF/FTC



DHHS: Baslangic Tedavi Rejimleri

(Daha once ART almamis hastalar)
NNRTI rejimleri:

- EFV (Efavirenz) + TDF (Tenofovir)/FTC (Emtricitabine)
Pl rejimleri:

- ATV (Atazanavir)/r (Ritonavir) + TDF/FTC
- DRV (Darunavir)/r + TDF/FTC

INI rejimleri:

- DTG (Dolutegravir) + ABC (Abacavir)/3TC (Lamuvidine)
(HLA-5701 (-) olanlar icin)
- DTG + TDF/FTC

- EVG (Elvitegravir)/cobi/TDF/FTC (ART 6ncesi CrCI>70 ml/dk
olanlaricin)

- RAL (Ralterevir) + TDF/FTC



DHHS: Baslangic Tedavi Rejimleri
HIV-RNA<100000 kopya/ml olan hastalar icin

NNRTI rejimleri:
- EFV + ABC/3TC (HLA-5701 negatif olanlar icin)
- RPV + TDF/FTC (CD4>200 hiicre/mm?3 olanlar icin)

Pl rejimleri
- ATV/r + ABC/3TC (HLA-5701 negatif olanlar icin)



DHHS: Baslangic Tedavi Rejimleri
Alternatif rejimler

Pl rejimleri:

- DRV/r + ABC/3TC (HLA-5701 (-) olanlar icin)
- LPV/r + ABC/3TC (HLA-5701 (-) olanlar icin)
- LPV/r + TDF/FTC

INI rejimlerti:
- RAL + ABC/3TC (HLA-5701 (-) olanlar icin)



DHHS: Baslangic Rejimlerinde
Onerilmeyen Anti-viretroviral Ajanlar

e Zidovudin (ZDV)

* Nevirapin (NVP)

» Sakinavir/ritonavir (SQV/r)

* Fosamprenavir/ritonavir (FPV/r)

e Atazanavir (ritonavir ile giiclendirilmemis)
(ATV)

* Maraviroc (MVC)



EACS: Baslangic tedavinde onerilen rejimler

NNRTI NRTI

EFV ABC/3TC veya TDF/FTC
RPV (HIV-RNA<100000 k/ml)

N

ATV/r ABC/3TC veya TDF/FTC
DRV/r

EVG+COBI TDF/FTC

RAL ABC/3TC veya TDF/FTC



Baslangic tedavi rejimleri: BHIVA 2013

________[Tercih Edilen

NRTI
Uclincu ilac

TDF/FTC

ATV/r
DRV/r
EFV

RAL
EVG/COBI

ABC/3TC

FPV/r
LPV/r
NVP
RPV



WHO 2013 Guidelines:

Preferred (FDC) regimen(s) TDF + 3TC (or FTC) + EFV
AZT + 3TC + EFV (or NVP)
Alternative regimens
TDF + 3TC (or FTC) + NVP
ABC + 3TC + EFV (or NVP)

Special situations
AZT (or ABC) + 3TC + LPV/r (or ATV/r)




ART rejimi seciminde diger faktorler

* CD4 sayisi ve viral yuk

* HLA-B 5701 testi, CCR5 tropizm testi
* Cinsiyet

* [lac kullanim kolaylig

* [lac etkilesimleri

* Hastanin tercihleri ve uyum sorunu
* Eslik eden hastaliklar

* Gebelik ve gebe kalma potansiyeli

* Primer direnc testi sonuclari




HAART - Direnc

wk Tests K65R L74V M184V TAMs 3rddrug

G5903 n=299 TDF3TC EFV 48 29 24% L) 41% 0 EFVR55%
G5934 n=244 TDFFIC ERV % 14 0 0 14% 0 EFVR71%
G5934 n=243 ZDV3ITCERV % 29 0 0 31% 3% EFVR62%
CNA30021 n=770 ABC3TCEFRV 48 38 3% 21% A7T% 0 EFVR58%
ABT418 n=190 TDFFICIPV/r 9 23 i L) 17% 0 PRO
SOLO n=190 ABC3TCFPV/r 48 32 L} 0 12% 0 PRO
ARTEMIS n=343 TDFFTCDRV/r 9% 31 0 L} 6% 0 PRO
96

STARTMRK n=281 TDFFIC RAL 13 0 0 38% 0 RALR33%

Margot, HIV Med 2006; Margol, JAIDS 2009; Moyle, JAIDS 2005; Molina, IAC 2004; Gathe, AIDS 2004;
Afilis, AIDS 2009; 1 ennox, 1 amoet 2009.



ARV tedavi hedefi vs HIV Direnci

HIV-1 RNA sayisi 1 log,, dlsus / 8 hafta

HIV-1 RNA sayisi <400 kopya/ml / 24 haftada

HIV-1 RNA sayisi <50 kopya/ml / 48 haftada

CD4+ hiicre sayisi baslangica gore artis: 100 /ulL (>350

/ml)

ARV direnc, tedavi deneyimi olmayan- naive
hastalarin % 6-16 bulunmustur...

— Tedavi baslanmadan 6nce en uygun ARV tedavi
secimi icin genotipik veya fenotipik HIV direnc testi
yapilmasi onerilir

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents_Jan 2011
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Accessed [21.09.2011]



CD4 Sayisindan Bagimsiz Olarak
ART Baslanmasi Onerilen Durumlar

Viral yik >100 000 kopya/m|

CDA4 T hucrelerinin sayisinda
N1zl azalma (>100
hicre/mm3/yil)
Kardiyovaskuler hastalik riski
HIV ile iliskili bdbrek
nastalig

HIV ile iliskili nérokognitiv
pozukluk

Kronik HCV ko-enf.
Kronik HBV ko-enf.
Maling hastalik
Otoimmun hastalik
>50 yas

Gebelik



ART Secenekler

NNRTI

NRTI

Tenofovir/Emtricitabine
(TNF/FTC)(AI)

veya

Abacavir/Lamivudine
(ABC/3TC)(BI)

Efavirenz (EFV) (Al)

Rilpivirine (RPV)*(BIII)(BI)

Pl/r

Darunavir/
ritonavir (DRV/r) (Al)

Atazanavir/
ritonavir (ATV/r) (Al)

INSTI

Raltegravir (RAL)(Al)
Elvitegravir(EVG)/co
Dolutegravir DTG)




ART Secenekler

NNRTI

NRTI

Tenofovir/Emtricitabine
(TNF/FTC)(AI)

veya

Abacavir/Lamivudine
(ABC/3TC)(BI)

Efavirenz (EFV) (Al)

Rilpivirine (RPV)*(BIII)(BI)

Pl/r

Darunavir/
ritonavir (DRV/r) (Al)

Atazanavir/
ritonavir (ATV/r) (Al)

INSTI

Raltegravir (RAL)(Al)
Elvitegravir(EVG)/co
Dolutegravir DTG)




ART Secenekler

NRTI

Tenofovir/Emtricitabine
(TNF/FTC)(AI)

veya

Abacavir/Lamivudine
(ABC/3TC)(BI)

NNRTI

Efavirenz (EFV) (Al)
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ART Secenekler

NNRTI

NRTI Efavirenz (EFV) (Al)

Rilpivirine (RPV)*(BIII)(BI)

Tenofovir/Emtricitabine

(TNF/FTC)(AI) PI/r

Darunavir/
veya \ ritonavir (DRV/r) (Al)
Abacavir/Lamivudine Atazanzf\vir/
(ABC/3TC)(BI) ritonavir (ATV/r) (Al)

INSTI

Raltegravir (RAL)(Al)

Elvitegravir(EVG)/co
Dolutegravir DTG)




Bu seceneklerden hangisi ?
Hastaya ait Faktorler
— Tedavi 6ncesi direnc riski

—Yan etki riskleri
* Sikhk, siddeti, kanit duzeyi

— Altta yatan hastaliklar
* KV, diabet, renal, kemik, psikolojk, etc.

— Kullanim kolayligi
— Maliyet, tedaviye ulasim, 6deme



Ik Tedaviyi Kisisellestirme

Durum

No genotype
High HIV-1 RNA

Renal disease

Dyslipidemia
CV risk factors

Pregnancy
Chronic HBV infection
Decreased BMD

Concerns about CNS
effects

Ozel Durumlar

Tedavi

= Use boosted PI
= Caution with ABC, RPV

= Caution with TDF, ATV/RTV; monitoring
complicated with COBI and DTG

= RAL, DTG, RPV most lipid neutral

= Possible association with ABC, ddI, LPV/RTV
= No data for DRV/RTV, INSTIs, MVC

= Preferred: ZDV/3TC + NVP, LPV/RTV, or ATV/RTV
= EFV can be used after first 5-6 wks

= Preferred TDF + 3TC or FTC
= Alternative is entecavir

= Caution with TDF

= Caution with EFV for at least first mo



BHIVA: HBV/HIV ko-infeksiyonu

CD4 hicre Tedavi gereken |Tedavi
sayIsl HBV gerekmeyen

(hicre/ul) enfeksiyonu |HBV
enfeksiyonu

>500 ART basla (TDF ART oner (TDF
ve FTCiceren) ve FTCiceren)
<500 ART basla (TDF ART basla (TDF
ve FTC iceren) ve FTC iceren)




BHIVA: HCV/HIV ko-infeksiyonu

CD4 hicre sayisi Derhal HCV tedavisi | Derhal HCV tedavisi

(hiicre/ul) baslanmasi gereken |gerekmeyen
hastalar hastalar

>500 HCV tedavisi ART Oner
baslanmadan 6nce
ART oner

<500 HCV tedavisi ART basla

baslanmadan 6nce
ART basla. HIV ve
viral hepatit uzmani
ile tartis.



BHIVA:HCV/HIV ko-enfeksiyonu

HCV icin boceprevir kullanilacak ise; ilk ART secenegi
RAL+TDF/FTC. Farmakokinetik verilere gore alternatif
ARV: ETV, RPV ve MVC dur.

Telaprevir kullanilacak ise; ilk ART secenegi: RAL veya
ATV/r. EFV kullanilirsa telaprevir dozu 1125 mg x 3’ e
yukseltilmeli. ETV, RPV ve MVC diger alternatiflerdir.

Boceprevir veya telaprevir kullanilmayacak ise tim
birinci secenek dnerileri gecerlidir.

ZDV, ddl ve d4T kontrendikedir. (Peg IFN ile birlikte
hepatotoksik)



DHHS: Gebelerde tercih edilen ART
baslangic rejimleri

2 NRTI

Pl (Postpartum ilaci
birakmayi distinenlerde
oncelikli)

NNRTI

ABC/3TC
TDF/FTC veya 3TC
ZDV/3TC

ATV/r
LPV/r (glinde 2 kez)

EFV (8. gebelik
haftasindan sonra)



DHHS: Gebelerde alternatif ART baslangic
rejimleri

Pl temelli DRV/r + 2NRT!I
SQV/r + 2NRTI

NNRTI temelli NVP + 2NRTI

INI temelli RAL + 2NRTI



Gebelerde baslangicta ART : DHHS

Oneriicin yeterli veriyok  Onerilmiyor

* DIG * ABC/3TC/ZDV
* EVG/COBI o d4T
* FPV/r e ddI
* MVC * IDV/r
* RPV * NFV
* RTV
* ETR

e T20 (enfuvirtid)
+ TPV



Bu seceneklerden hangisi ?
llaca ait faktorler

— Gunde 2 kez, 3 kez, tek doz
— Yemekle iliskisi
— Gunde kac tablet

* STR

— Farmakolojik 6zellik “forgiveness” for
missed doses

— Dirence direnc¢
— llac ilac etkilesimleri
— Kullanim suresi “deneyim”



ARV Uyum

g ddl EC Tenofovir

Trizivir Truvada

>

ZT ddl

NRTI TPV

DRV

Maraviroc

NRTI
e
| ONNRTL
| Fusion
| CCRS-
| Integrase-l

http://www.fda.gov/oashi/aids/virals.html



ARV Uyum

ddC g Tenofovir M

Trizivir Truvada

TPV

DRV

Maraviroc

http://www.fda.gov/oashi/aids/virals.html



ARV Uyum

! ddl EC Tenofovir

Trizivir Truvada

>

ZT ddl

NRTI TPV

DRV

Maraviroc

NRTI
e
| ONNRTL
| Fusion
| CCRS-
| Integrase-l

http://www.fda.gov/oashi/aids/virals.html



lyi bir ARV ajanda olmasi gereken
ozellikler?

 Yuksek antiviral aktivite

* Yuksek genetik bariyer

e Uzun sureli klinik etkinlik
* Az yan etki

* Yuksek tolerabilite

e Kullanim kolaylgi
* Ucuz ?; maliyet etkin



Maliyet

Ayhk/TL

TRUVADA + ISENTRESS 1524,40 TL
TRUVADA + KALETRA 1314,80 TL
STRIBILD 1300,74 TL
TRUVADA+PREZISTA 400+ rtv 1148,65 TL

TRUVADA + STOCRIN 779,66 TL



HAART Rejimi: Basarisizlik tanimi

Viral yuk dusisu < 1.5- 2.5 log altinda kalmasi
Baslangictaki VY dususlt sonrasinda

VY’'deki artis

CD4+hiicre sayisinda diisus : 120 #/uL/yil

CD4+ hucre sayisinda baslangica gore artis
olmamasi(VY dismesine ragmen)

Suregelen HIV-iliskili hastalik, semptom varligi

Tedavi-yanit uyumsuzlugu;
— Adherans, Intolerans, DDI, Direncg

HIV-1 RNA virus sayisi >50 kopya/ml

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents_Jan 2011
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Accessed [21.09.2011]



Tedavi Baslangicinda Onerilmeyen

ARV’ler

Erken virolojik
basarisizlik

= ddl + TDF

Dusuk virolojik etki

» ABC + 3TC + ZDV gibi 3'li NRTI semasi

» ABC + 3TC + ZDV + TDF gibi 4'lu NRTI semasi
» ddl + (3TC veya FTC)

» FPV (desteksiz)

= DLV

= NFV

» SQV (desteksiz)

= TPVIr

Yuksek toksisite

= d4T + 3TC
= ddl + TDF

= |IDV/r

» RTV tek PI




Tedavi Baslangicinda Onerilmeyen
ARV’ler (2)

Fazla ilag yuku/ = IDV (desteksiz)
Kullanim zorlugu

Baslangic¢ tedavisine ait |* ABC+ TDF

veri yetersiz "ABC +ddl
* DRV (desteksiz)
* ENF (T-20)
" ETR

Standart semalara = 3 sinifl semalar

lstiinlik yok » 3 NRTI + NNRTI
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