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HIV Tedavisi

Guunumizde antiretroviral tedavi siniflari:

® Niikleozid/Niikleotid revers transkriptaz inhibitorleri

(NRTI)

Nonntikleozid reverse transkriptaz inhibitorleri
(NNRTI)

® Proteaz inhibitorleri (PI)
Flzyon ya da giris inhibitorleri

[ntegraz inhibitorleri
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Nukleozid Analoglar: (Nukleozid revers transkriptaz
inhibitorleri, NRTI)

®Hedefi HIV revers transkriptaz inhibitor enzimidir
®[1k antiretroviral ila¢ grubudur
®Zidovudin 1987°de HIV tedavisi i¢in onaylanmis

®NRTI kombinasyon tedavisinin omurgasi "backbone"
olarak 1simlendirilir

®*HIV-1 ve HIV-2 etkili



Etki mekanizmasi:

® Farmakolojik aktif kisim hiicre ici T —
Inthe cell berore Incorporalon
5’-trifosfat bilesigi

into DNA NH2

®Hiicre ici fosforilasyon cesitli
konak enzimleri ile olur
(sitoplazmik ya da mitokondriyal
kinaz, fosfotransferaz)

no 3" hydroxyli:
chain termination

AZT (Zidovudine) ) o
3'-azido-2',3'-dideoxythymidine dideoxycytidine (ddC)

® Ana ilag siras1 ile monofosfat,
difosfat ve aktif trifosfata doniistir



Yap1 olarak tum NRTI nukleozid, tenofovir ana
molekulde bir fosfat grubu i¢eren niikleotid

Aktif forma doniismesi i¢cin iki fosfat eklenir: tenofovir-
difosfat

Revers transkriptaz enzimine yarismali baglanarak viral
replikasyonu inhibe eder

NRTI fosfat dahil olmasi ile DNA uzamasi sonlanir

Bazi bilesiklerde trifosfat anabolit mitokondriyal DNA
polimerazi inhibe eder, toksisitenin potansiyel kaynagi



NRTI-4

Hiicre 1¢1 NRTI diizeylerini 6l¢gmek zor ve pahali
Serum ve plazma proteinlerine minimum baglanma
Bobrekten atilim, bobrek yetmezliginde doz ayari
Abacavir ve zidovudin karacigerde metabolize

[lac ilac etkilesimleri az

NRTI sinifi mitokondriyal toksisite 1le karakterize

Periferik noropati, pankreatit, lipoatrofi, hepatik steatoz

[Laktik asidoz
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NRTI-5

e

Adenosine (A) Tenofovir (TDF)
Cytosine (C) Lamivudine (3TC)
Emtricitabine (FTC)
Thymidine (T) Stavudine (d4T)
Zidovudine (AZT)
Guanine (G) Abacavir (ABC)
Inosine (I) Didanosine (ddI)

Zalcitabine (ddC)



Nukleozid revers transkriptaz
inhibitorleri
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Nukleozid revers transkriptaz
inhibitorleri

N=N=N

Zidovudine Didanosine Zalcitabine

Retrovir (AZT, ZDV) Videx (ddI) Hivid (ddC)



Nukleozid revers transkriptaz
inhibitorleri
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Nukleozid revers transkriptaz
inhibitorleri

Emtricitabine
Emtriva (3TC)

Lamivudine
Epivir (3TC)



Abacavir (ABC)

®Yan etki dusiik, mitokodrial toksisite
®Hastalarin %4-6’sinda hipersensitivite reaksiyonu
®[lac baslanmasindan sonraki 6 hafta icinde

® Ates, dokiintii, gastrointestinal sikayetler, halsizlik,
yorgunluk, solunum yolu belirtileri

® Genetik yatkinlik:Vakalarin %80°1 HLA B 5701 allel

® Abacavir ile artmis myokard infarktiis riski? Iki yeni
metaanaliz 1le gosterilememis



From the Division of infectious Discases
and the Department of Medicine, Brigham
and Women's Hospital and Harvard
Medical School (P.E.S.), and the Harvard
School of Public Health (C.T., K.M_, L.P)
— all in Boston; the University of Wash-
ington and Harborview Medical Center,
Seattle (A.C.C.); the University of Miarmi
School of Medicine, Miami (M. A F); the
Division of AIDS. National Institute of
Allergy and Infectious Diseases, Bethesda
(€.G.), and Social and Scientific Systems,
Silver Spring {(N.CJ.) — both in Mary-
land; Frontier Science and Technology Re-
search Foundation, Amherst, NY (L.A.)
Stanford University, Palo Alte (D.K)).
Gilead Sciences, Faster City {J.F.R.}, Uni-
versity of Scuthern California, Los Angeles
{P).G.). and Los Angeles Biomedical Re-
search Institute at Harbor-UCLA Medi-
cal Center and the University of Cali-
fornia, Los Angeles (E.S.D.) — all in
California; Bristol-Myers Squibb, Plains-
boro, NJ (A.F.): GlaxoSmithKline, Research
Triangle Park, NC (B.H.); Abbott Labora-
tories, Abbott Park, IL (W.C.W.); Ohio
State University, Columbus (S.L.K.); and
the Birmingham Veterans Affairs Medical
Center and University of Alabama School
of Medicine at Birmingham, Birmingham
{(V.A)). Address reprint requests te Dr.
Sax at Brigham and Women's Hospital,
75 Francis St., Boston, MA 02115, or at
psax@partners.org,

*Participating centers and investigators
are listed in the Supplementary Appen-
dix, available with the full text of this
article at NEJM.org.

N Engl ) Med 2009:361:2230-40.
Copynght £ 2009 Massorhuseits fMedical Socety.

2230

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Abacavir—Lamivudine versus Tenofovir—
Emtricitabine for Initial HIV-1 Therapy

Paul E. Sax, M.D., Camlin Tierney, Ph.D., Ann C. Collier, M.D_,
Margaret A. Fischl, M.D., Katie Mollan, M.S., Lynne Peeples, M.S.,
Catherine Godfrey, M.D., Nasreen C. jahed, M.P.H_, Laurie Myers, M.S.,
David Katzenstein, M. D., Awny Farajallah, M.D., James F. Rooney, M.D.,
Belinda Ha, Ph.D., William C. Woodward, M.D., Susan L, Koletar, M.D.,
Victoria A. Johnson, M.D., P, Jan Geiseler, M.D., and Eric S. Daar, M.D.,
for the A1DS Clinical Trials Group Study A5202 Team™®

ABSTRACT

BACKGROUND
The use of fixed-dose combination nucleoside reverse-transcriptase inhibitors
(NRTIs) with a nonnucleoside reverse-transcriptase inhibitor or a ritonavir-boosted
protease inhibitor is recommended as initial therapy in patients with human immu-
nodeficiency virus type 1 (HIV-1) infection, but which NRTI combination has greater
efficacy and safety is not known.

METHODS

In a randomized, blinded equivalence study involving 1858 eligible partients, we
compared four once-daily antiretroviral regimens as initial therapy for HIV-1 infec-
tion: abacavir-lamivudine or tenofovir disoproxil fumarate (DF)—-emtricitabine plus
efavirenz or ritonavir-boosted atazanavir. The primary efficacy end point was the
time from randomization to virologic failure (defined as a confirmed HIV-1 RNA
level 21000 copies per milliliter at or after 16 weeks and before 24 weeks, or 2200
copies per milliliter at or after 24 weeks).

RESULTS

A scheduled interim review by an independent data and safety monitoring board
showed significant differences in virologic efficacy, according to the NRTI combi-
nation, among patients with screening HIV-1 RNA levels of 100,000 copies per
milliliter or more. At a median follow-up of 60 weeks, among the 797 patients with
screening HIV-1 RNA levels of 100,000 copies per milliliter or more, the time to
virologic failure was significantly shorter in the abacavir—lamivudine group than in
the tenofovir DF—emtricitabine group (hazard ratio, 2.33; 95% confidence interval,
1.46 to 3.72; P<0.001), with 57 virologic failures (149%) in the abacavir—lamivudine
group versus 26 (7%) in the tenofovir DF—emtricitabine group. The time to the first
adverse event was also shorter in the abacavir—lamivudine group (P<0.001). There
was no significant difference between the study groups in the change from the
baseline CD4 cell count at week 48.

COMNCLUSIONS
In patients with screening HIV-1 RNA levels of 100,000 copies per milliliter or more,
the times to virologic failure and the first adverse event were both significantly
shorter in patients randomly assigned to abacavir—lamivudine than in those as-
signed to renofovir DF—emtricitabine. (ClinicalTrials.gov number, NCT0O0118898.)
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Zidovudine (AZT)

®[1k kez 1987 de ileri evre hastalarda monoterapi
calismalar var

® Giiniimiizde rehberlerin ¢ogunda onerilmiyor

®Myelotoksisite, anemi, notropeni, gastrointestinal
sikayetler, lipoatrofi

®Diger dezavantaj giinde iki kez kulanilmasi

®Kurtarma rejimi: K65R ya da M 184V mutasyonu, BOS
penetrasyonu

®HIV ile infekte gebe kadinda perinatal gecis azaltilmasi



Zalcitabine (ddC)

®Piyasadaki ti¢liincii NRTI, 1992

®Sinirl etkinlik, uygunsuz farmokokinetik, istenmeyen
etki

®2006’da pazardan ¢ekilmis



Didanosine (ddl)

®Lisansl ikinci NRTI, 1991

® Giintimiizde kullanim ¢ok sinirli

® Gastrointestinal sikayetler , polindropati, pankreatit
®Doz hastanin kilosuna gore ayarlanmali

®Her zaman ac¢ kullanilmali

®d4T, TDF, ribavirin ile kullanilmamali



Stavudine (d4t)

®Zidovudinden sonra gelisen ikinci timidin analogu
®Zidovudine gore daha iyi tolere edilir
® Glintimuizde kullanim cok sinirli

®Laktik asidoz, Gullian Barre benzeri sendrom, lipoatrofi



Lamivudine (3TC)

Embtricitabine (FTC)

®Farmakokinetik ve farmakodinamik olarak benzer

®kisi kombine edilemez
®Genellikle iyi tolere edilir

®Dezavantaj: Hizli direng gelisimi, nokta mutasyon
M184V

®Diger NRTI ile kombine edildiginde tam etki
®Tek doz kullanilabilir
*HBV etkili



Tenofovir (TDF)

®Iyi tolere edilir, yan etki diisiik

*HBV e etkili

®Tek doz kullanilabilir

®Tiim diinyada en yaygin kullanilan ART ajani

®*Nefrotoksisite ( yasl, diisiik kilodaki kisiler, diisitk CD4
hiicre sayisi, DM, PI 1ile birlikte kullanim)

*Kemik: osteomalazi



Tenofovir Alafenamide (TAF)

TEV exposure

PBMC TFV-OP 5 3-fold
higher

Piasma TFV (AUC,)
91% lower

*TDF (300mg), TAF (25mg)

*Bobrek ve kemik yan etki gosterilmemis



NNRTI KOMBINASYONLARI



NRTI

/ Abacavir (ABC)
Didanosine (DDI)

Lamivudine (3TC)
Stavudin (D4T)
Tenofovir (TDF)

Zidovudine (ZDV)
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Nevirapine (NVP)
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Amprenavir (APV)
Atazanavir/r (ATV)
Indinavir (IDV)
Lopinavir/r (LPV)
Saquinavir/r (SQV)
Ritonavir (RTV)
Nelfinavir (NFV)
Tipranavir (TPV)
Darunavir/r (DRV)

Integrase Inh.
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Raltegravir (RGV)
Elvitegravir (EVG)

Dolutegravir (DGV))




NNRTI KOMBINASYONLARI

3TC +++ ++ + - ++ ++

e
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+++ tercih edilen backbone, ++ alternatif, + alternatif, O yetersiz veri, - kullanilmamali



NNRTI KOMBINASYONLARI
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NNRTI-|

Non-Niikleozid Analoglar: (Non-Niikleozid revers
transkriptaz inhibitorleri, NNRTI)

®1997°de HIV tedavisi i¢in onaylanmis
®HIV-1 etkili, HIV-2 icin etkisiz

®Hedefi NRTI’da oldugu gibi HIV revers transkriptaz
inhib1tor enzimidir

®Enzime yarismasiz ve direkt olarak baglanir

®NNRTI diren¢ gelisimi hizli



Drug-sensitive virus

Reverse
transcriptase

RNA



NNRTI-2

®NNRTI direng gelisimi hizli
®Bir kez direng gelistiginde diger NNRTI c¢apraz direng

®Randomize ve biiyiik kohortlu ¢calismalarda NRTI ve

NNRTI kombinasyonlarinin son derece etkili oldugu
gosterilmis

® Tedavi naif hastalarda immunolojik ve virolojik giicii en
az PI kadar

®Tedavi deneyimlilerde PI ile karsilastiginda zayif olabilir

®Tiim NNRTI sitokrom p450 sistem ile metabolize edilir
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on-nhukleozid revers transkriptaz
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Non-nukleozid revers transkriptaz
inhibitorleri
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Efavirenz (EFV)-|

®Tedavi naif hastalarda hala en sik tercih edilen ajanlardan
biri

®Yar1 6miir uzun 40-55 saat

®SSS yan etkisi onemli bir problem

®Nedeni tam bilinmiyor, yiiksek plazma seviyesi ?
®Yemek plazma seviyesini artirir

®Yatmadan once, yemeklerden iki saat sonra alinmali



Efavirenz (EFV)-2

®Bas donmesi, uyusma, canli riiyalar, kabuslar

®Tedavi sirasinda kaybolabilir, hastalarin beste birinde
devam

®Dokiintl, jinekomasti, lipid bozukluklari
®Hepatotoksisite, D vitamin eksikligi

® Teratojenik, dogurganlik donemindeki kadinlarda
kullanilmamali

®Bobrek yetmezliginde doz ayar1 gerekmez



Nevirapine (NVP)-1

®Lisans alan ilk NNRTI, 1997
® AZT+ddI ile kombinasyonu en eski li¢lii kombinasyon

® ARTEN, NEWART calismalarinda virolojik etkinlik
atazanavir 1le benzer

®Bazi calismalarda lopinavir ile karsilastirildiginda
virolojik basarisizlik yuksek

®Ozellikle uzun dénemde iyi tolere edilir

®Lipid profili tizerine olumlu etkisi var



Nevirapine (NVP)-2

®Hipersensivite reaksiyonu: Dokiintii %15-20, ates,
halsizlik , grip benzer1 sendrom

®Karaciger enzimlerinde yiikselme %20 hastada

®Risk artisi: kronik hepatit, diisiik kilo, kadin hasta,
Immun statliniin 1y1 olmasi

®Tedavi naif hastalarda CD4 T hiicre sayis1 kadinlarda
>250/mm? , erkeklerde >400/mm? tizerinde ise kullanilmaz



Delavirdine (DLV)

®Tablet sayis1 ve giinde ti¢ kez kullanimi nedeni ile nadir
kullanilan bir ajan



Etravirine (ETV)

®Diarylpyrimidine (DAPY) analogu

®[kinci jenerasyon NNRTI

®2008 de tedavi deneyimli hastalar i¢in onay almis
®K103N gibi NNRTI mutasyonu olan direncli suslara etkili
® Genetik bariyeri diger NNRTI'dan yiiksek

®Genellikle iyi tolere edilir

®*Dokiinti



Rilpivirine (RPV)-1

*DAPY NNRTI, 2011 de onay almis

®Genellikle iyi tolere edilir

®1ki kontrollii calisma: ECHO ve THRIVE

®HIV RNA <100.000 kopya/mL olan hastalar ile sinirh
®Yiyecekleri ile alinmali, protein icecekler ile alinmamali

®Lipid degisikliklikleri minimum



Rilpivirine (RPV)-2

®SSS yan etkisi, EFV'den daha az
®QT uzamasi

®Lipid degisikliklikleri minimum



TeSekkur ederim...




