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Direnc testler!

* Genotipik

— In house
C . _ > Sanger
— Ticarl kitler (Trugene, ViroSeq)

— Masif parelel sekanslama — (Next generation
seguencing)

* Fenotipik (Antivirogram, Phenosense)

e Sanal fenOtip — Virtual phenotype (genotipden fenotipin
kestirilmesi)
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The Antivirogram® Assay Step by Step
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Fenotipik testler

» degisik
konsantrasyonlarda
In-vitro cogalma
kapasitesini olcer
(IC50)

PhenoSense (ViroLogic, CA,

USA), Phenoscript (VIRalliance,

France), Antivirogram (Virco,
Belgium)
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Phenotype Report (Virco)
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VirtualPhenotype™
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Guidelines for the Use of Antiretroviral Agents
in HIV-1-Infected Adults and Adolescents

http://aidsinfo.nih.gov/guidelines
;‘“‘" iiiiiiiii p- Developed by the HHS Panel on Antiretrmriral Guidelines for
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Antiretroviral Treatment of Adult HIV Infection

2012 Recommendations of the International
Antiviral Society-USA Panel

JAMA, July 25, 2012—Vol 308, No. 4 387

DOI: 10.1111/5.1468-1293.2012.01029_1.x
© 2012 British HIV Association HIV Medicine (2012), 13 (Suppl. 2), 1-85

British HIV Association guidelines for the treatment of
HIV-1-positive adults with antiretroviral therapy 2012




Genotipik HIV direng testleri icin
oneriler

Tedavi oncesi (Primer veya yerlesmis
iInfeksiyon) : TDR ?
Ik basarisizlik: Basarisizlik nedeni ?

Birden ¢ok rejim sonrasi basarisizlik: Kurtarma
rejimini belirlemeye yardim

HAART sonrasi yetersiz baskilanma (dene)

Gebelik: Gecisi engellemek icin uygun ilac secimi
Temas sonrasi profilaksi



HIV ilac direnci

* Transmitted resistance (Aktarilan direng —
direncli virus alimi)

« Acquired resistance (kazanilan direng — ilag
baskisi altinda gelisen)



Time trends of transmitted drug resistance among patients with newly diagnosed
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Aktarilan direncin onemi

« Standard genotipik yontemlerle tespit edilen
dirence bakilarak secilen rejimlerin basarisi —
sokak tipi virusa benzer

» Ancak bu sekilde direnc tespit edilen
vakalarda direncli minor varyant olasiligi
daha fazla — genetik bariyeri yuksek ilaclar
verilmeli (P1/r)

* NGS — Minor varyant direncinin NNRTI
disinda henuz onemi kesin degil



Direnc gelisimi icin genetik bariyer
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RTV ile arttiriilmis Pl duzeyler:

Plasma Konsantrasyonu

Zaman

Moyle G, et al. Drugs. 1996;51:701-712.

Pl toksisite esigi

Pl duzeyi — direncli
virusu yenmek igin
gerekli olan

Pl duzeyi — sokak tipi
virusu yenmek igin
gerekli olan



Zidovudine/lamivudine = M184V —> TAMs
Stavudine/lamivudine = M184V —} TAMSs

Zidovudine/lamivudine/ = M184V ———» TAMs

abacavir

Tenofovir/emtricitabine = M 184V —> K65R

Abacavir/lamivudine = M184V -} L74V or K65R

M41L, L210W, T215Y

TAM
mutasyonlart:
pirofosforoliz
lle nukleotid
eksizyonu

M184V / (daha sik, ZDV-R1, capraz direnc?,
M184V ile direnc azalmasi daha az)

D67N, K70R, K219Q/E/N/R



TAM mutasyonlari sayisi

M184V TAM etkisini azaltir.
ZDV, d4T, Tenofovir etkisini arttirir.



NRTI mutasyonlari

Discriminatory Thymidine analogue MDR
mutations mutations (TAMs) mutations
184 65 74 115 41 67 70 210 215 219 69 151
Cons M K L Y M D K L T K T Q
3TC VI R Ins M
FTC VI R Ins M
ABC Vi R V F L W YF Ins M
ddl VI R V L W YF Ins M
TDF R F L R W YF Ins M
d4T ** R L N R W YF QE Ins M
ZDV - el L N R W YF QE Ins M




NNRT/'larla secilen mutasyonlar

100 101 103 106 138 181 188 190 230
Cons L K K V E Y Y G M

NVP EP NS AM Cv LHC ASE L
EFV | EP NS AM C LHC ASE L
ETR EP K ClV L ASE L
RPV EP K ClvV L ASE L




NNRTI-temelli baslangi¢ tedavisi
basarizliginda direncin sonugclari

(> 30%) Hl (10% - 30%) M Nadir (< 10%) veya yok
HIV-1 RNA Detectable Resistance at VF*
DHHS Preferred Regimens < 50 copies/mL at NRTI R
Wk 48, % M184V/] Other

EFV, TDF, FTC 80 (n = 244)M1] ]
e2n=230f |
S0 m=deni |

EFV, TDF, 3TC 76 (n = 299)]

*For patients with available baseline and postfailure genotypes.
196 wks.

1. Gallant JE, et al. N Engl J Med. 2006;354:251-260. 2. Lennox J, et al. Lancet. 2009; 5;374:796-806.
3. Daar E, et al. CROI 2010. Abstract 59LB. 4. Gallant JE, et al. JAMA. 2004;292:191-201.



Baslangictaki direncin Etravirine
cevabina etkisi

1811V (3.0);
Number of
Baseline Viral Load Reduction, 1001, 101P, 181C, 230L
NNRTI log,, copies/mL (2.5);
MU B0 901, 138A, 179F, 190S

o | as (1.5)
98G, 101EH, 179DT, 190A

(1.0)
S skor: < 2.5 duyarl)
1. Vingerhoets J, et al. J Virol. 2005;79:12773-12782. 25 - 30 Orta dlreng

2. Vingerhoets J, et al. CROI 2006. Abstract 154.

> 3.0 yuksek duzey



Major Pl mutasyonlari

23 24 30 32 33 46 47 48 50t 53 54 73 760 82 84 88t 90
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DVr | v LV L VIALM STV AFTS VAC S M
LPVr | | F L VA WV VTALM V. AFTS  VAC !
NV N FoIL VoV L VTALM ST AFTS VAC DS M
SQVr | VM L VTALM ST AT VAL S M

TPV - F LV VAM ATFSL  VAC
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Pl-temelli baslangic¢ rejimi
basarisizliginda — direng¢ sonugclari

Likely (> 30%) M Less likely (10% to 30%) M Rare (< 10%) or none
Detectable Resistance at VF*
HIV-1 RNA
DHHS “Preferred” and/or IAS-USA :
“Recommended” Regimens el e NRT Pl
WKk 48, %
\WRSZAVL! Other

ARG UBHAIE IERCICEETO I R R —
EECTCER TG S R —

DRVRTV,TORFTC | sm=s40@ | b
EERCICERZE TR R R —

EERCICEETO I R R —

LPHIR Y, UBAAIE [
[

IRZICETCD G A S —

I

*For patients with available baseline and postfailure genotypes. 196 weeks

1. Molina JM, et al. Lancet. 2008;372:646-655 2. Daar E, et al. CROI 2010 59 LB. 3. Ortiz R, et al. AIDS. 2008;22:1389-
1397. 4. Smith K, et al. AIDS. 2009;23:1547-1556. 5. Walmsley SL, et al. J Acquir Immune Defic Syndr. 2009;50:367-
374. 6. Gathe J, et al. J Acquir Immune Defic Syndr. 2009;50:474-481.



Integraz inhibitori (raltegravir) direnci

* Dusuk direncg bariyeri var — mutlaka etkin
baska bir ilacla kullaniimal

« 3 direncg yolu
— N155H
— Q148K/R/H
— Y143C/R

» Eger integraz direnci nedeni ile basarisizlik olursa, gelecekteki
secenekleri etkiler
— Genis capraz direng: RAL ve EVG/r
— Dolutegravir, bazi RAL- ve EVG-direncli suslara etkin




RAL - temelli baslangic rejimi
basarisizliginda — diren¢ sonuclari

M Likely (> 30%) M Less likely (10% to 30%)

M Rare (< 10%) or none

*For patients with available baseline and postfailure genotypes.

1. Lennox J, et al. Lancet. 2009; 374:796-806.



Devam eden viremi — direng
testine gore degistirme

Direnc testi hasta ilaglari alirken veya kestikten sonra 4 hf icinde
alinmali

Rejimi devam ettirmek, dusuk genetik bariyeri olan ilaglara direnci
arttirir (NNRTIs, lamivudine, emtricitabine, enfuvirtide ve
raltegravir).

M184V varliginda TAM yavas gelisir, virus replikasyon kapasitesi
de azalir

NNRTI mutasyonlari (K103N, Y181C) viral replikasyonu
yavaslatmaz, ilaci devam etmenin anlami yok. lleride etravirine
cevabini da bozar.

Direng testi hemen cikmayacak ise yuksek genetik bariyerli
llaglara gecmek onerilir



Ikinci basamak rejimleri:
Kac ilac ? Hangi ilaclar ?

* En az 2, tercihan 3 aktif ilag yeni rejimde yer
almali

= Su anda, hemen hemen tum bilgi ve klinik
tecrube NRTI-iceren ikincil rejimleri kapsiyor

= 5 onayli ARV sinifi potansiyel olarak 2 tam
yeni sinifin ikincil rejimde olmasini
saglayabiliyor

= Ancak bilgiler yetersiz



NRTI + 3TC/FTC + Pl/r
M184V'li hastada etkin ikincil rejim

 British Columbia HIV Drug Treatment Program, 2000-2006
« Pts with M184V £ NNRTI RAMs but no Pl or other NRTI RAMs (N = 117)

Hastaya ek bir ilagc vermenin veya 3TC/FTC
vermemenin bir farki yok

Second-Line Regimen HR, Time to Virologic
Suppression (95% CI)
3TC/FTC + NRTI + boosted PI Ref

3TC/FTC + NRTI + boosted PI + additional active agent(s) 1.09 (0.60-1.96)

3TC/FTC-sparing NRTIs + boosted PI £ additional active agent(s) 0.61 (0.37-1.03)

Hull M, et al. ICAAC 2009. Abstract H-916.



Yogun tedavi gormus hastalarda
HEDEF

Daha onceki tedavilere bakmaksizin

* US-DHHS
* IAS-USA

HIV-1 RNA < 50 kopya/mL

DHHS. http://www.aidsinfo.nih.gov/Guidelines.
Hammer SM, et al. JAMA. 2008;300:555-570.



Yogun tedavi gormus hasta

Kurtarma tedavisi

« 2. basarisizlik sonrasindaki ila¢ se¢ciminde fenotipik
testler yararli olabilir, ancak direncg testleri siklikla yeterli
degil

- llag hikayesi ve 6nceki direng testleri géz 6niine
alinmali

« CD4 sayisl iyi ise en az 2 tam etkin ilag olana kadar

bekle

— NNRTI: Etravirine
— PI: tipranavir ve darunavir
— Integraz inh: Raltegravir, dolutegravir
— Giris inhibitorleri
* CCRS5: Maraviroc
« Fuzyon: Enfuvirtide (T20)



Kurtarma tedavisinde hiyerarsi

Daha once kullanilmamis olan ila¢ sinifi

Kullaniimis olanlardan onemli duzeyde
antiviral aktivitesi kalmis olanlar

NRTI kombinasyonlari (in-vitro dirence
ragmen, in-vivo aktivite kalabilmekte)

Daha once direncli olup — sokak tipine geri
donmus gozukenler



Supresif olmayan rejime devam etme

* CD4 azalmasi ve klinik ilerlemeyi onlemek
uzere viral yuku mumkun oldugu kadar
baskilamak (CD4 — viral yuk ayrimi)

 Viral cogalma kapasitesini azaltan rejimler ile
— (NNRTI devam edilmemeli)

— (Pl ve NRTI direnc¢ paternine bagl)

* Lamivudine — tutma rejimi



Genotipik direng yorumlar

Fransa (ANRS)

Belcika (REGA)

Almanya (geno2pheno ve HIV-GRADE)
ABD (Stanford)

Ticari algoritmalar



TDF/ETC + EFV altinda basarisizlik

Drug Resistance Interpretation: RT

NRTI Resistance Mutations: K65R, M184I1
NNRTI Resistance Mutations: K103N, M230L
Other Mutations: TB9S

Nucleoside RTI Non-Nucleoside RTI
lamivudine (3TC) High-level resistance efavirenz (EFV) High-level resistance
abacavwvir (ABC) High-level resistance etravirine (ETR) Intermediate resistance
Zidovudine [(AZT) Susceptible nevirapine [(NVP) High-level resistance
stavudine (D4T) Intermediate resistance rilpivirine (RPWV) Intermediate resistance
didanosine (DDI) High-level resistance
emtricitabine (FTC) High-level resistance
tenofovir (TDF) High-level resistance

Drug Resistance Interpretation: PR

Mutation Scoring
Pl Major Resistance Mutations: None

Pl Minor Resistance Mutations: MNone PR | ATV/r DRVIr FPV/Ir IDVIr LPVIr NFV SQVI/r TPVIr

Other Mutations: 113V, L63Q Total: 0 0 0 0 0 O 0 0
Protease Inhibitors

. . RT 3TC ABC AZT DAT DDI FTC TDF EFV ETR NVP RPV
atazanavir/r (ATV/r) Susceptible
darunavir/r (DRV/r) Susceptible RGOR 0 60 -15 45 60 30 &0 - - - -
fosamprenavir/r (FPV/r) Susceptible M134l 60 15 -10 -10 10| 60 -100 - . . .
indinavir/r (IDV/r) Susceptible K103N - - - - - - -60 0 60 0
lopinavir/r (LPVI/r) Susceptible M230L - - - o - - 30 30 60/ 30
nelfinavir (NFV) Susceptible KE65R+M184] - - -1 - - 10 - - - -
saquinavir/r (SQV/r) Susceptible Total: 90 75 -25 45 70 90 60 90 30 120 30

tipranavir/r (TPVIr) Susceptible




HIVVdb skorlari

0-9 Duyarli

10-14 Potansiyel dusuk - duzey direnc
15-30 Dusuk - duzey direng

30-59 Orta direng

> 60 Yuksek - duzey direng



