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Viral mutasyonlarõn geli "imi  

! !HIV1 RT hata yapar (1/ 104) 

! !HIV-1 genom 1 0 000 (104)  

! !109 to 1010 virion/gŸn !  quasispecies  

! !ART šncesi pek •ok mutasyon geli #ebilir.  

 



HIV-1 Quasi Species in Untreated and Treated HIV Inf ection: 
Heterogeneity vs. Selection of Resistant Strains 
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Adherence Issues:  ZDV + ddI + IDV

Take ddl (2 tablets), no food

Take IDV (2 pills),
drink 12 oz. water, 
no food

Drink 12 oz. water

Dinner +
ZDV (1 pill)

Take IDV (2 pills),
drink 12 oz. water, no food

Wake up, take IDV (2 pills),
drink 12 oz. water, no food

Lunch
Breakfast + ZDV (1 pill) Just before bed

take ddl (2 tablets), 
no food

AM
Midnight 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 Midnight

Noon

Source:  PhysiciansÕ Desk Reference  .  Medical Economics Co; 1997.¨





Direncin geli "imi  











" ! Diren•li virŸsŸn ortaya •õkõ "õ 

# ! Genetik bariyer (se•icici baskõ). 

# ! RezidŸel replikasyon (potens ). 

Direncin ortaya •õkmasõ  



Temel farmakolojik prensipler  
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Doz aralõ" õ 

HIVAûin replike olabilece ! i bšlge  

Doz Doz 



1. ! !la•lar genetik bariyerlerine gšre farklõla "õrlar 
1. ! Tek bir nŸkleotid de #i"imiyle diren• geli "enler 
2. ! 2Aûden fazla nŸkleotid de #i"imiyle diren• geli "enler 
3. ! 1 den fazla mutasyon gerekenler  

2. ! Escape mutant lar, replikasyona  devam edebilmek i•in 
yeni mutasyonlar geli "tirir.  



How drug resistance arises. Richman, DD. Scientific American , July 1998 



! ! Tedavi kesilirse 

! ! Tedavi de ! i#tirilirse 

! ! Wild-type baskõn hale ge•erse 

! ! Minority variant halde kalõrlar 

Diren• mutasyonlarõnõn kaybolmasõ 



Ne zaman test yapalõm? 

" ! !lk saptandõ" õnda 
" ! Tedavi ba#lanmadan šnce 

" ! Bazalde INSTI direncine bakmaya gerek yok 

" ! Virolojik ba #arõsõzlõk anõnda 

" ! INSTI altõnda virolojik ba#arõsõzlõk varsa INSTI 
sekans 

" ! Suboptimal supresyon 

" ! Viral yŸksõnõrõ 500kopya/ml 

DHHS 2015 



Tedavi almamõ" birine neden test yapalõm? 



 
ABD ve FransaÕda aktarõlan diren• 

1.! Banez-Ocfemia C, et al. CROI; 2014 Boston. #579 
2.! Chaix  M, et al. CROI 2014; Boston. #582 

" ! Risk factors for transmitted resistance include: MSM and B subtype 
" ! Prevalence of TDR mutations increased slightly in the  US as observed by the CDC, 

whereas this has remained stable in France since 1996 
" ! NNRTI transmitted resistance continues to be most p revalent in the US, so other 

treatment options may be considered for first-line therapy 

$ 1 RAM, % 10.6 

    PI 2.0 

    NRTI 5.1 

    NNRTI 4.0 

    INSTI 1.5 

ANRS Survey: TDR from Patients  
(N=799) with Primary HIV  

Infection in France (2010-2013) 

$ 1 RAM # % 

Any 1,894 17.4% 

 NNRTI 984 9.0% 

 NRTI 722 6.6% 

 PI 498 4.6% 

CDC: Prevalence of TDR in MSM  
(N= 10,894) in US (2008-2011) 



TŸrkiye Aûde aktarõlan diren• 2014 

" ! 10/190 šrnekte diren• mevcut 

KT Yal•õnkaya 2014 



Diren• nasõl •alõ"õlõr? 

Genotipik diren• testleri 

1.! TŸm nŸkleotid 
de" i#imlerini 
gšsterebilir 

2.! %20Aûlik popŸlasyonu 
gšsterir 

3.! Erken uyarõ 

4.! Raporlarõ anlamak gŸ•, 
lablar arasõ tartõ#ma 

5.! YŸksek viral yŸk gerekir 

Fenotipik diren• testleri 

1.! TŸm virŸsler hakkõnda 
bilgi verir 

2.! Yapõlmasõ gŸ• ve 
zahmetli 

3.! ‚apraz diren• 
ara#tõrmalarõ i•in ideal 

4.! Birden fazla direncin 
oldu" u durumlarda 
kullanõ#lõ 



1.8kb 

Load samples onto ABI 3100 

A B
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F
G H

protease RT 

plasma dried blood spot 

Viroseq ile genotiplendirme 





Genotipik diren• testinin de #erlendirilmesi 

¥! Kural zeminli okuma 

¥! TruGene (Bayer) 

¥! Viroseq (Celera) 

¥! HIVdb (Stanford) 

¥! ANRS (French) 

¥! Rega (Belgium) 



Diren• nasõl okunur? 





http://hivdb.stanford.edu/ 







TŸrkiye Aûde HIV genotipleri 

44.2% B 
34.2% CRF42_BF,  
8.5% B/
CRF02_AG  
7.1% A1 B 48% 

CRFs 39%,  
CRF14_BG 12.9%,  
G 6.5% 

B 42% 
CRF02_AG 22% 
CRF_12 BF 10% 
A1 5% 
F 3% 

16% A1 
31% B 
CRF_02AG 8% 
B/CRF02_AG 11% 

M Sayan 2013, KT Yal•õnkaya 2014, D "nan 2014, M Sayan 2014,  S Uluer 
Bi•ero ! lu 2014 







…rnek olgu 









Bu tablo kime ait? 





Minority variant 







Diren• testinin faydalarõ 



CRF14_BG 



Paraskevis 2015 
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