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San Francisco’da bir otobüs durağı, 2011. 



25 yıl sonra (2008) Barre-Sinoussi’ye Nobel ödülü getirdi. 



Boston, USA - 2015 



HIV (+) tanısı alan bir çok kişi benzer bir şekilde aşağıdaki 

deneyimleri yaşıyor:  

-Test sonucundan sonra yaşanan şok 

-İzolasyon 

-İnkar 

-Kendine zarar verme (bazen) 

*HIV’in bulaşması kişinin kendi elinde değildir. Bu nedenle ilk aşamada 

bütün süreç kontrol dışıdır. 



Kişi toparlanıp bilgi edinme ihtiyacı duymaya başlıyor. Bu aşamada sıklıkla 

şu soruların yanıtları aranıyor: 

• Ne kadar yaşayacağım? 

• Tedavi olabilecek miyim? 

• Tedavi işe yarayacak mı? 

• Tedavinin yan etkileri olacak mı? 

*Her şey normale döner. Bu aşamada bütün süreç kişinin kontrolündedir 



HIV ve AIDS terminolojisi oldukça sorunludur. 

•Damgalama (stigma) 
•Ayrımcılık (discrimination) 





Life cycle of a retrovirus 





Genotip Grup Grup M 

subtip 

Grup M 

subsubtip 

Grup M 

CRF 

HIV-1 M,N,O,P A-D, F-H, J-K A1 - A4  

F1, F2 

50 CRF 

HIV-2 

CRF: circulating recombinant form 

 

Semwanga D et al. AIDS Research and Human Retroviruses. 2011, 27: DOI: 10.1089/aid.2011.0024 

Diversity of HIV 



Complexity of HIV-1 CRF subtypes 

HemelaarJ,Trends Mol Med 2012;18(3):182-192 



Afrika is a major source for HIV-1 CRF subtypes  

Hemelaar J, AIDS 2012,26:2351–2360 



Afrika is important basin for HIV co-infections 

doi.org/10.1016/j.virusres.2012.06.015 



Why we survey that the diversity of HIV-1 subtype  

Hemelaar J,Journal of Infection 2013; 66, 391-400 



Currently (2012), about 35.3 million people are believed to be infected with HIV, world-wide; 22 

million of these are in sub-Saharan Africa. HIV-1 is the major cause of the pandemia; HIV-2 is 

of lower virulence and infection has largely remained confined to West Africa. 

Adult: 32.8 million 
Women: 15.9 million 
Child (<15 y): 2.5 million 

UNAIDS World map according to the HIV infected people in different countries. 



HIV, genital mukoza ile temas eder, epitel 

katmanını geçer ve burada bağışıklık 

(dendtritik) hücreleri ile karşılaşır ve 

çoğalmaya başlar.  

Bağışıklık hücreleri onu kan ve lenf dolaşımına 

taşır ve böylece HIV, derin doku/organlara 

ulaşır. 

HIV’in bulaşında ve artışındaki  

temel neden cinsel temastır. 





HIV, CD4 + hücreyi enfekte eder ve proviral 
DNA’sı ile konak genomuna entegre olur.  

doi.org/10.1016/j.virusres.2012.06.015 



Eğer kişide CCR5 ∆32 mutasyonu varsa HIV, CD4 + hücreyi enfekte edemez.  

http://upload.wikimedia.org/wikipedia/commons/c/c7/HIV_attachment.gif




HIV Avrupa’da, erkek eşcinsel bireyler (MSM) arasında hızla yayılıyor. Yeni HIV 
enfeksiyonlarında artış %36 oranında ve daha çok 20 - 29 yaş arasında.  

• HIV danışmanlığının ve 
test hizmetlerinin daha 
çok ve sürekli teşvik 
edilmesi,  

• HIV tanısının erkenden 
konulması, 

• Yüksek risk altındaki 
bireylerin HIV bakım ve 
tedavisinin arttırılması 
gerekiyor 
 



HIV’i önleme stratejilerinin arasında  

antiretroviral ilaçların payı hızla artmaktadır.. 











WHO report; global HIV infection status 



Sıra Merkez Naif Tedavi Toplam

1 Kocaeli Üniv. + Diğer 79 24 103

2 Göztepe EAH 180 50 230

3 Erciyes Üniv. 10 15 25

4 AnDeva Antalya 8 * 8

5 Haydarpaşa Num. 54 25 79

6 Haseki EAH 40 19 59

7 Kartal EAH 5 4 9

8 Marmara Üniv. 65 10 75

9 Vakıf Gureba 11 5 16

10 Samatya EAH 23 7 30

11 Cerrahpaşa Tıp 17 5 22

12 Okmeydanı EAH 35 16 51

13 Çapa Tıp 67 17 84

14 Trabzon KTÜ 3 10 13

15 Bursa Uludağ Üniv. 30 11 41

16 Antalya Akdeniz Üniv. 61 18 79

17 Edirne Trakya Tıp 6 1 7

18 Urfa Harran Tıp 10 3 13

19 İzmir Atatürk EAH 23 10 33

20 Ankara EAH 3 * 3

21 Haydarpaşa GATA 1 * 1

22 Çanakkale 18 Mart 2 * 2

23 Ege Üniv 2 1 3

24 Amerikan Hast. 1 * 1

25 Sakarya Üniv., EAH 5 2 7

26 Ankara Numune 40 12 52

27 Gaziantep Üniv. 34 15 49

28 Samsun 19 Mayıs 47 15 62

29 Semra Çalangu 7 1 8

30 Şişli Etfal EAH 118 7 125

31 Bolu İzzet Baysal Üniv. 4 4 8

32 Artvin Devlet Hast. 6 3 9

33 Ordu Özel Hast. * 1 1

34 Behçet Uz Hast. 1 1 2

35 Giresun Devlet Hast. 3 * 3

36 Samsun EAH 2 * 2

37 İstanbul Adli Tıp 5 * 5

38 Bakırköy EAH 8 3 11

39 Pamukkale Üniv 4 * 4

40 Diyarbakır Dicle Üniv 20 2 22

41 Ankara Dış Kapı * * *

42 Yeditepe Üniv. Hast. 1 * 1

43 Mersin Üniv. 5 1 6

44 Florence Nightingale 1 * 1

45 Trabzon Kanuni EAH 1 * 1

46 Başkent Üniv 1 * 1

Toplam 1049 318 1367

Tablo 1. Kocaeli Üniv, Arş Uyg.Hast. Merkez Lab.,PCR ünitesine  

2010 yılından beri HIV-1 ilaç direnci analizi için başvuran hastaların  

merkez ve klinik durumlarına göre dökümü: 7 Mart 2014 itibariyle  





Survival in HIV infected people  
1985: months 
1995: years 
2005: decades 

http://article.wn.com/view/2012/06/29/HIV_quad_pill_may_improve_care/


Despite successfuly antiretroviral drugs failure in treatment possible  

Compliance in treatment 



Kronik hastalıklarda uyum (ortalama); 
 HIV…%60 
 Gastroözafajial reflü…%68 
 Statin…%70 
  HBV…%81-99 
 HCV…%74-100 

 

Compliance in chronical diseases 
(virological failure) 

Ann Hepatol. 2013 May-Jun;12(3):380-91. 



We have to many drugs and gene targets for the treatment of the HIV infections  



• Turnover of the HIV population is rapid (type 1/2, approximately every day)  
• Error prone (mutation rate, ca.                 mutations/base/replication cycle) 
• and resulting in large and genetically diverse in vivo populations, which are 

prone to resistance  

Perelson AS, Science 1996;271:1582-1586. 

Why we detect the antiretroviral drug resistance  

 
 



The drug resistance anaylsis: When? 

" In a population, genotypic resistance testing is considered costeffective for HIV-

1 infection when level of transmitted drug resistance is >5%. ". 

WHO, EACS, UK guidelines 

1. In the new cases; for the transmitted drug resistance detection 
2. In the start of the treatment; for choice of the drugs 
3. In the swithce of the therapy 
4. In the lower compliance  
5. If viral rebound developed 
6. Emergence of the blips 
7. In pregnancy 

In 2004, the European HIV Drug Resistance Guidelines Panel (EACS) presented 
recommendations for the use of initial HIV-1 drugresistant testing for the 
management of the treatment for HIV-1 infection (96% recommendation level) 



Transmitted HIV-1 drug resistance is classified in the three categories according to 
this surveillance: low prevalence (<5%), moderate prevalence (5% - 15%) and 
high prevalence (>15%) (8).  
 
 



Tedavide başarısızlık, ilaç direnci yaratır. 
İlaç direnci aktarılabilirdir/bulaşıcıdır. 
Tedavi düzenli bir şekilde monitörize edilmelidir. 



Tedavide viral rebound gelişebilir. 



HAART tedavisinde blipler 



HAART tedavisinde direnç daha az gelişmektedir. 



HIV-1 ilaç direncinin ortaya çıkarılması için HIV-1 pol geninin analiz edilmesi gerekir. 

• Klasik HIV-1 ilaç direncinde 

RT (NRTI ve NNRTI) ve 

Proteaz inhibitörleri (PI) analiz 

edilir.  

• Ancak Integraz inhibitörleri 

(INI)’de kullanıma girmiş 

bulunmaktadır. 



The World Health Organization 2009 List of Mutations for 
Surveillance of Transmitted Drug Resistant HIV Strains 

 

 
NRTI 

 
NNRTI 

 
PI 

 

M41 L 

K65 R 

D67 N, G, E 

T69 D, Ins 

K70 R, E 

L74 V, I 

V75 M, T, A, S 

F77 L 

Y115 F 

F116 Y 

Q151 M 

M184 V, I 

L210 W 

T215 Y, F, I, S, C, D, V, E 

K219 Q, E, N, R 
 

 

L100 I 

K101 E, P 

K103 N, S 

V106 M, A 

V179 F 

Y181 C, I, V 

Y188 L, H, C 

G190 A, S, E 

P225 H 

M230 L 
 

 

L23 I 

L24 I 

D30 N 

V32 I 

M46 I, L 

I47 V, A  

G48 V, M 

I50 V, L 

F53 L, Y 

I54 V, L, M, A, T, S 

G73 S, T, C, A 

L76 V 

V82 A, T, F, S, C, M, L 

N83 D 

I84 V, A, C 

85 V 

N88 D, S 

L90 M 
 

 

*Integraz inhibitörleri 

WHO HIV TDRM 

surveyansında yer 

almamaktadır. 



Tablo 3. HIV ilaç direnci analiz panelinde ele aldığımız antiretroviral grup ve ilaçlar   

1.Nucleoside Reverse Transcriptase Inhibitors (NRTIs) 

Eczanede Antiretroviral Üretici 

Combivir lamivudine, zidovudine GSK 

Emtriva emtricitabine Gilead  

Epivir lamivudine GSK 

Epzicom,Kivexa abacavir and lamivudine GSK, ViiV 

Retrovir zidovudine, azidothymidine GSK 

Trizivir abacavir, zidovudine, lamivudine GSK 

Truvada tenofovir, emtricitabine Gilead  

Videx didanosine BMS 

Viread tenofovir  Gilead  

Zerit stavudine BMS 

Ziagen abacavir  GSK 

2. Nonnucleoside Reverse Transcriptase Inhibitors (NNRTIs) 

Edurant rilpivirine Tibotec  

Intelence etravirine Tibotec  

Sustiva efavirenz BMS 

Viramune  nevirapine  Boehringer Ing.  

3. Protease Inhibitors (PIs) 

Aptivus tipranavir Boehringer Ing. 

Crixivan indinavir Merck 

Fortovase saquinavir  H-La Roche 

Kaletra lopinavir/r Abbott Lab. 

Lexiva fosamprenavir  GSK 

Prezista darunavir Tibotec, Inc. 

Reyataz atazanavir  BMS 

Viracept nelfinavir  Agouron Pharma 

4. Integrase strand transfer inhibitors (INIs) 

Isentress raltegravir Merck & Co. 

Vitekta elvitegravir Gilead  

Tivicay dolutegravir GSK 

http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Combivir&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Emtriva&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Epivir&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Retrovir&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Trizivir&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Truvada&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Videx&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Viread&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Zerit&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Ziagen&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Intelence&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Sustiva&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Viramune&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Aptivus&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Crixivan&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Fortovase&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Kaletra&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Lexiva&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Prezista&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Reyataz&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Viracept&SearchType=BasicSearch
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Isentress&SearchType=BasicSearch
http://www.accessdata.fda.gov/drugsatfda_docs/label/2013/204790lbl.pdf


Analiz yöntemleri 
 
1. Genotipik testler; Stanford Drug Resistance Database (en sık kullanılan) 
• * Populasyon sekanslama tekniği (Applied Biosystem…)  

• Integraz analizi mümkün 
• Uygun maliyet 
• Yoğun işçilik 
• Esnek rutin çalışma dizaynı 
• 500 kopya/ml üzerindeki viral yükte başarılı 

• Hazır ticari sistemler; Trugene, ViroSeq (Bayer/Siemens, Celera/Abbott) 
• Integraz analizi bulunmuyor 
• Çok yüksek maliyetli  
• Numune biriktirmek gerekiyor 
• 500 kopya/ml üzerindeki viral yükte başarılı 
 

2. Fenotipik testler 
 

*bizim kullandığımız (Fransız ANRS algoritması) 



Analiz yöntemleri 
Genotipik testler; Stanford Drug Resistance Database 
• Populasyon sekanslama tekniği (Applied Biosystem…) 

• Integraz analizi mümkün 
• Uygun maliyet 
• Yoğun işçilik 
• Esnek rutin çalışma dizaynı 

• Hazır ticari sistemler; Viroseq (Abbott Laboratories) 
• Integraz analizi bulunmuyor 
• Oldukça maliyetli 
• Numune biriktirmek gerekiyor 

Fenotipik testler 
•  Hücre kültürü ortamında virus ve ilaç bir araya getirilir. 
•  Rutin kullanıma uygun değiller 
•  Çok pahalı tekniklerdir* 
•  Zaman alıcıdır 
•  Değerlendirmesi zordur 
 
 

*Maliyet: 350 -500 Euro / örnek başına 



Ammaranond P, Journal Clin Virol 2003; 26:153-161 

Genotipik / fenotipik analiz metodlarının kıyaslanması 



Antiretroviral ilaçların seçici baskısı; düzensiz tedaviler, dirence yol açar. 

• İlaç direnci bulaşıcıdır. 

• HIV’in reenfeksiyonu tedaviyi başarısız kılabilir. 



• Bazı ilaç direnci mutasyonları geriye dönebilir (revertant mutasyonlar). 

Örneğin; T215D/N/S/Y 
mutasyonu ile AZT’ye 
direnç gelişir. Eğer bu 
mutasyon bir 
başkasına bulaşırsa ve 
bu kişi AZT 
kullanmıyorsa 
mutasyon bir süre 
sonra doğal tipe geri 
döner. 
 



Farklı antiretroviral ilaç sınıflarında direnç gelişimi; 

Genetik bariyer. 

• Düşük genetik bariyer (tek bir mutasyon 

yeterli) 

• M184V: LAM, Emtrisitabin 

• K103N: Efavirenz 

• D30N: Nelfinavir 

 

 



Genetik bariyer ve  

viral fitness restorasyonu 

Ann. N.Y. Acad. Sci. 2011;230:108–118 



Prezista’nın genetik bariyeri yüksektir. Direnç çok zordur. 
Ülkemizde 
*******hastada 
saptadık?????????????? 



Türkiye’yi  " yetersiz data " bölgesinden çıkardık. 









WHO, HIV-1 ilaç direnci surveyans ağına sahiptir (HIV ResNet). 



WHO surveyans verilerine göre; 



HIV (+) bireyler, HIV RNA negatif olduklarında  

motivasyonları ve tedaviye bağlılıkları artıyor.  

Laboratuvar sorunu 



Ulusal HIV-1 ilaç direnci 
surveyansı:  
Kocaeli deneyimi  

• Klinisyenlere ilaç direnci analizi 
sağlanması 

• Hasta tedavisinin hızlı bir şekilde 
planlanması 

• Rasyonel tedavi seçeneklerinin 
oluşturulması 

• Klinik merkezlerle ortak uluslar arası 
makale yazımı 

• Uluslar arası toplantılarda sunum 

• Global örgüt/sistemlere entegre 
olunması ve gerçek yaşam verilerinin 
sağlanması 

• Ulusal politikaların geliştirilmesine zemin 
hazırlanması  

• HIV’in toplumsal dinamiğinin 
(sirkülasyonu) anlaşılması 

• Hastaların tedaviye bağlı tutulması 

• Sosyal medya ile hasta-doktor bağının 
sürekli hale gelmesi 

• HIV (+) hastanın sürekli kontrol altında 
tutulması 

• Yaşayan HIV (+) hasta veri tabanı 
oluşturulması 

 

HIV-1 ilaç direnci analizi: 

komplex, pahalı, 

uzmanlık gerektiren ve 

emek yoğun bir analiz. 



HIVdb: Genotypic Resistance Interpretation, Date: 07-Jun-2013  
Seq ID: G.A 

Sequence includes PR: codons: 1 - 99 

Sequence includes RT: codons: 40 - 223 

There are no insertions or deletions 
Sequence Quality Assessment 

Gene QA Problem Codons 

PR Stop Codons, Frame Shifts:  None 

PR Ambiguous Positions:  None 

PR Unusual Residues:  None 
 

 

 

Gene QA Problem Codons 

RT Stop Codons, Frame Shifts:  None 

RT Ambiguous Positions:  None 

RT Unusual Residues:  42, 43, 44, 45, 61 
 

 

 

Blue lines indicate differences from consensus B; tall blue lines indicate sites associated with drug resistance. Red lines indicate QA problems.  

Drug Resistance Interpretation: PR 

PI Major Resistance Mutations:  None 

PI Minor Resistance Mutations:  None 

Other Mutations:  K14R, G16A, E35D, M36I, N37D, R41K, R57K, D60E, H69K 
 

Protease Inhibitors 

atazanavir/r (ATV/r) Susceptible 

darunavir/r (DRV/r) Susceptible 

fosamprenavir/r (FPV/r) Susceptible 

indinavir/r (IDV/r) Susceptible 

lopinavir/r (LPV/r) Susceptible 

nelfinavir (NFV) Susceptible 

saquinavir/r (SQV/r) Susceptible 

tipranavir/r (TPV/r) Susceptible 
 

Drug Resistance Interpretation: RT 

NRTI Resistance Mutations:  None 

NNRTI Resistance Mutations:  None 

Other Mutations:  M41T, E42V, K43P, E44S, G45N, K46N, I47F, F61L, S68G, E79G 
 

Nucleoside RTI 

lamivudine (3TC) Susceptible 

abacavir (ABC) Susceptible 

zidovudine (AZT) Susceptible 

stavudine (D4T) Susceptible 

didanosine (DDI) Susceptible 

emtricitabine (FTC) Susceptible 

tenofovir (TDF) Susceptible 
 

Non-Nucleoside RTI 

efavirenz (EFV) Susceptible 

etravirine (ETR) Susceptible 

nevirapine (NVP) Susceptible 

rilpivirine (RPV) Susceptible 
 

 

Hastada HIV-1 ilaç direnci yok. 



HIVdb: Genotypic Resistance Interpretation, Date: 19-Jul-2013  
Seq ID: O.Y 

Sequence includes PR: codons: 1 - 99 

Sequence includes RT: codons: 34 - 222 
Sequence Quality Assessment 

Gene QA Problem Codons 

PR Stop Codons, Frame Shifts:  None 

PR Ambiguous Positions:  None 

PR Unusual Residues:  None 
 

 

 

Gene QA Problem Codons 

RT Stop Codons, Frame Shifts:  None 

RT Ambiguous Positions:  None 

RT Unusual Residues:  36, 38, 40 
 

 

 

Blue lines indicate differences from consensus B; tall blue lines indicate sites associated with drug resistance. Red lines indicate QA problems.  

Drug Resistance Interpretation: PR 

PI Major Resistance Mutations:  None 

PI Minor Resistance Mutations:  None 

Other Mutations:  K14R, N37S, P39Q, R41K, L63T 
 

Protease Inhibitors 

atazanavir/r (ATV/r) Susceptible 

darunavir/r (DRV/r) Susceptible 

fosamprenavir/r (FPV/r) Susceptible 

indinavir/r (IDV/r) Susceptible 

lopinavir/r (LPV/r) Susceptible 

nelfinavir (NFV) Susceptible 

saquinavir/r (SQV/r) Susceptible 

tipranavir/r (TPV/r) Susceptible 
 

Drug Resistance Interpretation: RT 

NRTI Resistance Mutations:  M41L 

NNRTI Resistance Mutations:  None 

Other Mutations:  E36L, I37L, C38K, T39L, E40Y, V60I, I135V, D177E, T200A 
 

Nucleoside RTI 

lamivudine (3TC) Susceptible 

abacavir (ABC) Susceptible 

zidovudine (AZT) Low-level resistance 

stavudine (D4T) Low-level resistance 

didanosine (DDI) Susceptible 

emtricitabine (FTC) Susceptible 

tenofovir (TDF) Susceptible 
 

Non-Nucleoside RTI 

efavirenz (EFV) Susceptible 

etravirine (ETR) Susceptible 

nevirapine (NVP) Susceptible 

rilpivirine (RPV) Susceptible 
 

 

Hastada Timidin Analoğu  
mutasyonu var. 



HIVdb: Genotypic Resistance Interpretation,Date: 01-Jul-2013  

Seq ID: P.Ç. 

Sequence includes PR: codons: 1 - 99 

Sequence includes RT: codons: 31 - 221 
Sequence Quality Assessment 

Gene QA Problem Codons 

PR Stop Codons, Frame Shifts:  None 

PR Ambiguous Positions:  None 

PR Unusual Residues:  None 
 

 

 

Gene QA Problem Codons 

RT Stop Codons, Frame Shifts:  None 

RT Ambiguous Positions:  None 

RT Unusual Residues:  32, 33, 37, 38 
 

 

 

Blue lines indicate differences from consensus B; tall blue lines indicate sites associated with drug resistance. Red lines indicate QA problems.  

Drug Resistance Interpretation: PR 

PI Major Resistance Mutations:  None 

PI Minor Resistance Mutations:  None 

Other Mutations:  Q7R, I13V, K14R, I15V, N37D, R57K, I62V, L63A 
 

Protease Inhibitors 

atazanavir/r (ATV/r) Susceptible 

darunavir/r (DRV/r) Susceptible 

fosamprenavir/r (FPV/r) Susceptible 

indinavir/r (IDV/r) Susceptible 

lopinavir/r (LPV/r) Susceptible 

nelfinavir (NFV) Susceptible 

saquinavir/r (SQV/r) Susceptible 

tipranavir/r (TPV/r) Susceptible 
 

Drug Resistance Interpretation: RT 

NRTI Resistance Mutations:  M41L, K219N 

NNRTI Resistance Mutations:  None 

Other Mutations:  K32S, A33P, L34I, V35E, E36T, I37V, C38P, T39V, E40K, E42K 
 

Nucleoside RTI 

lamivudine (3TC) Potential low-level resistance 

abacavir (ABC) Low-level resistance 

zidovudine (AZT) Intermediate resistance 

stavudine (D4T) Intermediate resistance 

didanosine (DDI) Low-level resistance 

emtricitabine (FTC) Potential low-level resistance 

tenofovir (TDF) Low-level resistance 
 

Non-Nucleoside RTI 

efavirenz (EFV) Susceptible 

etravirine (ETR) Susceptible 

nevirapine (NVP) Susceptible 

rilpivirine (RPV) Susceptible 
 

 

Hastada ikili Timidin Analoğu  
mutasyonu var. 



HIVdb: Genotypic Resistance Interpretation,Date: 24-Dec-2012  

Seq ID: M.N.T. 
Summary Data 

Sequence includes PR: codons: 1 - 99 

Sequence includes RT: codons: 39 - 213 
Sequence Quality Assessment 

Gene QA Problem Codons 

PR Stop Codons, Frame Shifts:  None 

PR Ambiguous Positions:  None 

PR Unusual Residues:  None 
 

 

 

Gene QA Problem Codons 

RT Stop Codons, Frame Shifts:  None 

RT Ambiguous Positions:  None 

RT Unusual Residues:  None 
 

 

 

Blue lines indicate differences from consensus B; tall blue lines indicate sites associated with drug resistance. Red lines indicate QA problems. 
Drug Resistance Interpretation: PR 

PI Major Resistance Mutations:  None 

PI Minor Resistance Mutations:  None 

Other Mutations:  I62V, L63A, V77I, I93L 
 

Protease Inhibitors 

atazanavir/r (ATV/r) Susceptible 

darunavir/r (DRV/r) Susceptible 

fosamprenavir/r (FPV/r) Susceptible 

indinavir/r (IDV/r) Susceptible 

lopinavir/r (LPV/r) Susceptible 

nelfinavir (NFV) Susceptible 

saquinavir/r (SQV/r) Susceptible 

tipranavir/r (TPV/r) Susceptible 
 

Drug Resistance Interpretation: RT 

NRTI Resistance Mutations:  D67N, T69N, K70R, M184V 

NNRTI Resistance Mutations:  K103N, Y181C 

Other Mutations:  T39S, D123E, I135T, D177N, G196E, T200N, R211K 
 

Nucleoside RTI 

lamivudine (3TC) High-level resistance 

abacavir (ABC) Low-level resistance 

zidovudine (AZT) Intermediate resistance 

stavudine (D4T) Low-level resistance 

didanosine (DDI) Low-level resistance 

emtricitabine (FTC) High-level resistance 

tenofovir (TDF) Susceptible 
 

Non-Nucleoside RTI 

efavirenz (EFV) High-level resistance 

etravirine (ETR) Intermediate resistance 

nevirapine (NVP) High-level resistance 

rilpivirine (RPV) Intermediate resistance 
 

 

Hasta Tenofovir’e duyarlı,  
Emtrisitabin’e dirençli. 



HIVdb: Genotypic Resistance Interpretation Date: 12-Nov-2013  
Seq ID: M.F. 
Summary Data 

Sequence includes PR: codons: 1 - 99 

Sequence includes RT: codons: 37 - 222 
Sequence Quality Assessment 

Gene QA Problem Codons 

PR Stop Codons, Frame Shifts:  None 

PR Ambiguous Positions:  None 

PR Unusual Residues:  None 
 

 

 

Gene QA Problem Codons 

RT Stop Codons, Frame Shifts:  None 

RT Ambiguous Positions:  None 

RT Unusual Residues:  37, 38 
 

 

 

Blue lines indicate differences from consensus B; tall blue lines indicate sites associated with drug resistance. Red lines indicate QA problems.  

Drug Resistance Interpretation: PR 

PI Major Resistance Mutations:  None 

PI Minor Resistance Mutations:  L10I 

Other Mutations:  I13V, I15V, G16E, E35D, M36I, R41K, R57K, I62V, L63T 
 

Protease Inhibitors 

atazanavir/r (ATV/r) Susceptible 

darunavir/r (DRV/r) Susceptible 

fosamprenavir/r (FPV/r) Susceptible 

indinavir/r (IDV/r) Susceptible 

lopinavir/r (LPV/r) Susceptible 

nelfinavir (NFV) Susceptible 

saquinavir/r (SQV/r) Susceptible 

tipranavir/r (TPV/r) Susceptible 
 

Drug Resistance Interpretation: RT 

NRTI Resistance Mutations:  M41L, T215N, K219Q 

NNRTI Resistance Mutations:  None 

Other Mutations:  I37V, C38L, T39L, E40K, V60I, K122E, D123E, I135L, S162C 
 

Nucleoside RTI 

lamivudine (3TC) Susceptible 

abacavir (ABC) Low-level resistance 

zidovudine (AZT) Intermediate resistance 

stavudine (D4T) Intermediate resistance 

didanosine (DDI) Low-level resistance 

emtricitabine (FTC) Susceptible 

tenofovir (TDF) Low-level resistance 
 

Non-Nucleoside RTI 

efavirenz (EFV) Susceptible 

etravirine (ETR) Susceptible 

nevirapine (NVP) Susceptible 

rilpivirine (RPV) Susceptible 
 

 

Hasta Emtristabin’e duyarlı,  
Tenofovir’e dirençli. 



HIVdb: Genotypic Resistance Interpretation Date: 23-Sep-2013  
Seq ID: N.A. 
Summary Data 

Sequence includes PR: codons: 1 - 99 

Sequence includes RT: codons: 44 - 223 

Sequence Quality Assessment 

Gene QA Problem Codons 

PR Stop Codons, Frame Shifts:  None 

PR Ambiguous Positions:  None 

PR Unusual Residues:  None 
 

 

 

Gene QA Problem Codons 

RT Stop Codons, Frame Shifts:  None 

RT Ambiguous Positions:  None 

RT Unusual Residues:  None 
 

 

 

Blue lines indicate differences from consensus B; tall blue lines indicate sites associated with drug resistance. Red lines indicate QA problems.  

Drug Resistance Interpretation: PR 

PI Major Resistance Mutations:  None 

PI Minor Resistance Mutations:  None 

Other Mutations:  K14R, I15V, L19F, E35D, M36I, R41K, I62V, L63P, I64L 
 

Protease Inhibitors 

atazanavir/r (ATV/r) Susceptible 

darunavir/r (DRV/r) Susceptible 

fosamprenavir/r (FPV/r) Susceptible 

indinavir/r (IDV/r) Susceptible 

lopinavir/r (LPV/r) Susceptible 

nelfinavir (NFV) Susceptible 

saquinavir/r (SQV/r) Susceptible 

tipranavir/r (TPV/r) Susceptible 
 

Drug Resistance Interpretation: RT 

NRTI Resistance Mutations:  None 

NNRTI Resistance Mutations:  K103N 

Other Mutations:  E44K, V60I, S68G, K101Q, D123E, E169D, D177E, R211K, K223Q 
 

Nucleoside RTI 

lamivudine (3TC) Susceptible 

abacavir (ABC) Susceptible 

zidovudine (AZT) Susceptible 

stavudine (D4T) Susceptible 

didanosine (DDI) Susceptible 

emtricitabine (FTC) Susceptible 

tenofovir (TDF) Susceptible 
 

Non-Nucleoside RTI 

efavirenz (EFV) High-level resistance 

etravirine (ETR) Susceptible 

nevirapine (NVP) High-level resistance 

rilpivirine (RPV) Susceptible 
 

 

Hasta Stocrin ve Viramun’a  
dirençli. 



HIVdb: Genotypic Resistance Interpretation,Date: 09-Oct-2012 

Seq ID: N.D. 
Summary Data 

Sequence includes PR: codons: 1 - 99 

Sequence includes RT: codons: 25 - 223 

PR AA Insertion: codon 89 AA: VSNIM NA: GTAAGTAACATCATG 
Sequence Quality Assessment 

Gene QA Problem Codons 

PR Stop Codons, Frame Shifts:  None 

PR Ambiguous Positions:  83 

PR Unusual Residues:  80, 86, 87, 89, 90 
 

 

 

Gene QA Problem Codons 

RT Stop Codons, Frame Shifts:  27 

RT Ambiguous Positions:  None 

RT Unusual Residues:  28, 29, 30, 32 
 

 

 

Drug Resistance Interpretation: PR 

PI Major Resistance Mutations:  I84V 

PI Minor Resistance Mutations:  L90C 

Other Mutations:  K14R, I15V, L19F, E35D, M36I, R41K, R57N, I62V, L63N, E65D 
 

Protease Inhibitors 

atazanavir/r (ATV/r) Intermediate resistance 

darunavir/r (DRV/r) Potential low-level resistance 

fosamprenavir/r (FPV/r) High-level resistance 

indinavir/r (IDV/r) Intermediate resistance 

lopinavir/r (LPV/r) Low-level resistance 

nelfinavir (NFV) High-level resistance 

saquinavir/r (SQV/r) High-level resistance 

tipranavir/r (TPV/r) Intermediate resistance 
 

Drug Resistance Interpretation: RT 

NRTI Resistance Mutations:  None 

NNRTI Resistance Mutations:  None 

Other Mutations:  T27*, E28I, E29S, K30H, K32S, V35T, V60I, S68G, D123E, K166R, D177E 
 

Nucleoside RTI 

lamivudine (3TC) Susceptible 

abacavir (ABC) Susceptible 

zidovudine (AZT) Susceptible 

stavudine (D4T) Susceptible 

didanosine (DDI) Susceptible 

emtricitabine (FTC) Susceptible 

tenofovir (TDF) Susceptible 
 

Non-Nucleoside RTI 

efavirenz (EFV) Susceptible 

etravirine (ETR) Susceptible 

nevirapine (NVP) Susceptible 

rilpivirine (RPV) Susceptible 
 

 

Hastada tüm proteaz inhibitörlerine  
direnç var. 



HIVdb: Genotypic Resistance Interpretation,Date: 04-Jan-2013  

Seq ID: B.M. 
Summary Data 

Sequence includes PR: codons: 1 - 99 

Sequence includes RT: codons: 39 - 221 
Sequence Quality Assessment 

Gene QA Problem Codons 

PR Stop Codons, Frame Shifts:  None 

PR Ambiguous Positions:  None 

PR Unusual Residues:  None 
 

 

 

Gene QA Problem Codons 

RT Stop Codons, Frame Shifts:  None 

RT Ambiguous Positions:  None 

RT Unusual Residues:  None 
 

 

 

Blue lines indicate differences from consensus B; tall blue lines indicate sites associated with drug resistance. Red lines indicate QA 
problems. 
Drug Resistance Interpretation: PR 

PI Major Resistance Mutations:  M46I, I54V, V82A 

PI Minor Resistance Mutations:  L10I, L24I, K43T 

Other Mutations:  T12P, K14R, R41K, K55R, L63A, I64L, V77I, L89M, I93L 
 

Protease Inhibitors 

atazanavir/r (ATV/r) High-level resistance 

darunavir/r (DRV/r) Susceptible 

fosamprenavir/r (FPV/r) Intermediate resistance 

indinavir/r (IDV/r) High-level resistance 

lopinavir/r (LPV/r) High-level resistance 

nelfinavir (NFV) High-level resistance 

saquinavir/r (SQV/r) Intermediate resistance 

tipranavir/r (TPV/r) Low-level resistance 
 

 
Drug Resistance Interpretation: RT 

NRTI Resistance Mutations:  D67G, K70R, L74I, M184V, K219N 

NNRTI Resistance Mutations:  K103N, Y181C, G190A 

Other Mutations:  V60I, S68G, D123E, I135T, K166R, T200I, F214L 
 

Nucleoside RTI 

lamivudine (3TC) High-level resistance 

abacavir (ABC) High-level resistance 

zidovudine (AZT) Intermediate resistance 

stavudine (D4T) Intermediate resistance 

didanosine (DDI) High-level resistance 

emtricitabine (FTC) High-level resistance 

tenofovir (TDF) Potential low-level resistance 
 

Non-Nucleoside RTI 

efavirenz (EFV) High-level resistance 

etravirine (ETR) Intermediate resistance 

nevirapine (NVP) High-level resistance 

rilpivirine (RPV) Intermediate resistance 
 

 

Hasta sadece Prezista’ya duyarlı. 





No Klinik Naif Therapy Toplam 

1 
Kocaeli Üniv.                       
+ Kızılay Bölge  155 32 187 

2 Göztepe EAH 326 58 384 

3 Erciyes Üniv. 22 26 48 

4 Pamukkale Üniv 26 5 31 

5 Haydarpaşa Num. 172 33 205 

6 Samsun 19 Mayıs 96 34 130 

7 Marmara Üniv. 108 23 131 

8 Bezm-i Alem 19 8 27 

9 Samatya EAH 28 9 37 

10 Cerrahpaşa Tıp 17 6 23 

11 Okmeydanı EAH 55 26 81 

12 Çapa Tıp 107 21 128 

13 Gaziantep Üniv. 79 27 106 

14 Bursa Uludağ  90 17 107 

15 Akdeniz Üniv. 135 35 170 

16 Dicle Üniv 44 9 53 

17 Urfa Harran Tıp 13 3 16 

18 İzmir Atatürk EAH 29 13 42 

19 Ankara Numune 60 16 76 

20 Haydarpaşa GATA 19 4 23 

21 Ankara GATA 8 * 8 

22 Şişli Etfal EAH 195 19 314 

23 Samsun EAH 27 2 29 

24 Bakırköy EAH 31 4 35 

25 Sakarya Üniv., EAH 19 4 23 

26 Trabzon KTÜ, Tıp  12 27 39 

27 Mersin Üniv. Tıp  27 13 40 

28 İst F.Nightingale  8 1 9 

29 Ege Üniv, Tıp Fak. 2 1 3 

30 Semra Çalangu 12 2 14 

31 Bolu Üniv. 11 4 15 

32 Artvin Devlet  7 4 11 

33 Ordu Özel Hast. * 1 1 

34 Behçet Uz Hast. 2 3 5 

35 Giresun Devlet Hast. 3 * 3 

36 Amerikan Hast. 1 * 1 

37 İstanbul Adli Tıp 21 * 21 

38 Edirne Trakya Tıp 6 1 7 

39 Kartal EAH 5 7 12 

40 Çanakkale 18 Mart 4 1 5 

41 Ankara Dış Kapı * * * 

42 Yeditepe Üniv. Hast. 1 * 1 

43 Ankara EAH 4 1 5 

44 Medstar Antalya 11 1 12 

45 Trabzon Kanuni EAH 2 2 4 

46 Başkent Üniv 2 1 3 

47 Mardin Kızıltepe 2 * 2 

48 Antalya Devlet Hast 1 * 1 

49 Üsküdar Devlet Hast. 3 * 3 

50 İstanbul Kanuni EAH * * * 

51 Adana Çukurova Üniv. 1 * 1 

52 MedikalPark Göztepe 3 * 3 

53 ŞanlıUrfa Çoçuk Hast * 1 1 

54 Medipol Üniv.Tıp Fak. 1 1 2 

55 Haseki EAH 42 19 61 

56 FSM EAH 13 * 13 

57 KKTC, NEU Üniv. 7 * 7 

58 Antalya EAH 20 1 21 

59 Ümraniye EAH 11 * 11 

60 Hacettepe Pediatri * 3 3 

61 Şişli F. Nightingale 1 * 1 

62 Ordu Medikal Park 2 * 2 

63 Yeni Yüzyıl Üniv, Tıp  2 1 3 

64 Gelişim Lab 2 * 2 

65 Düzce Tıp * 1 1 

66 Tepecik EAH 1 * 1 

67 Koç Üniv. Tıp Fak. 3 * 3 

  Total 2136 531 2767 



Tablo 1. Türkiye’de HIV-1 ile enfekte olgu sayısı*. 

Yıl Yeni tanı,  

n 

Kümülatif   

HIV/AIDS,  

n 

Kümülatif  

artış,  

% 

2010 516 4525 16 

2011 632 5224 15 

2012 973 5740 10 

2013 1280 6802 19 

2014 1767 9379 38 

*T.C. Sağlık Bakanlığı 



Tablo 2. HIV-1 ilaç direnci analizi: veritabanımdan* 

 

Dönem 

Tedavi naif 

hasta 

 

Antiretroviral 

deneyimli 

hasta 

 

Toplam 

 

 

2010 - 2015 

 

1678 

 

425 

 

2103** 

*Türkiye’de 59 enfeksiyon hastalıkları kliniğine ait hasta analizini içermektedir 

** Tekrarlanan ve/veya henüz sonuçlanmamış analizler dahildir. 



Veritabanımdan; 
(2010 Mart - 2015 Mart, n=1508) 

Tedavi naif (yeni tanı)  

(n=1243) 

• Cinsiyet; %90 erkek 

• Yaş, ortanca yıl; 36 

• CD4+T hücre sayısı; ortanca mm3; 359  

• HIV-1 RNA yükü, ortanca IU/ml; 2592000  

• Bulaş yolu;  

– Heterosexual temas; 52% (n=647) 

– MSM; 43% (n=530) 

– Bisexual  temas; 3.5% (n=44) 

– Kan transfuzyonu; <1% (n=8) 

– IVDU; <1% (n=4) 

– Dövme; <1% (n=4) 

– Dental/medikal girişim; <1% (n=2) 

– Emzirme; <1% (n=2) 

– Vertikal; <1% (n=2) 

 

 

Tedavi altında (viral rebound)  

(n=265) 

• Cinsiyet; %90 erkek 

• Yaş, ortanca yıl; 40 

• CD4+T hücre sayısı; ortanca mm3; 233 

• HIV-1 RNA yükü, ortanca IU/ml; 1350000 

• Acquisition route;  

– Heterosexual temas; 68% (n=181) 

– MSM; 22% (n=59) 

– Bisexual temas; 6% (n=16) 

– Dental/medikal girişim; 1% (n=3) 

– Kan transfuzyonu; <1% (n=2) 

– IVDU; <1% (n=1) 

– Dövme; <1% (n=1) 

– Vertikal; <1% (n=2) 

 

 
















