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The HIV life cycle

BUDDING MATURATION

HIV Reservoir Symposium, 19th September 2016, Belgium.



HIV’in kiirini 6nleyen temel sorun: Samanliktaki igne
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http://theflyingtortoise.blogspot.com.tr/2014/12/for-my-next-trick-says-artist-sven.html



HIV rezervuarlari
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Lewin and Rouzioux, AIDS 2011



HIV rebound after treatment stop

Time

viral reservoir

Perelson et al - Nature. 1997; Finzi et al - Nature medicine. 1999; Archin et al - Curr Opin Infect Dis. 2014



Latent HIV enfekte hiicreler:

CD4 + T hiicreleri

Sikhig HIV tasiyan tum hastalarda bulunur.

Sayisi 1/100 000 — 1/1 000 000

Omiir T % =44 ay

Dayaniklilik T hicre onarim ve ¢ogalma mekanizmalarina

ragmen hayatta kalirlar

Klirensi icin ART tedavi stirekliligi Tahminen 60 yildan fazla

M. Schmidt, HIV Reservoir Symposium, 19th September 2016, Belgium.



US Dollars (Millions)

Global HIV Prevention
R&D Investments 2005-2012
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HIV PREVENTION TOTAL INVESTMENT
OPTION 2005 — 2012
Preventive Vaccines US$7 billion
Microbicides US$1.8 billion
Pre-Exposure Prophylaxis US$0.3 billion

Total 2005 — 2012 US$9.4 billion
W Preventive Vaccines M Adult Male Circumcision
" Microbicides M Treatment as Prevention”

" Pre-Exposure Prophylaxis

* The Working Group began tracking funding for t as ion in 2010.

HIV'i onleme stratejilerinin arasinda
antiretroviral ilaglarin payi hizla artmaktadir..



Basarili antiretrovirallere ragmen basarisiz tedaviler mumkun:

Compliance; tedaviye baglilik
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llac kullaniminda ilk 6 ay kritik
(virolojik basarisizlik!)

Kronik hastaliklarda uyum (ortalama);
HIV...%60
GastrooOzafajial refli... %68
Statin...%70
HBV...%81-99
HCV...%74-100

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



Kronik HIV enfeksiyonunun tedavisinde
elimizde cok sayida ila¢ ve gen hedefi bulunmaktadir.

Protease inhibitor Fusion inhibitor
APV, ATV, DRV, IDV, ENF
LPV, NFV, sSQV, TPV
CIUES RT inhibitor
A NRTI: 3TC, ABC,
Envelope AZT, d4T, DDI,
\ J] protein FTC, TDF
HR“EI N NNRTI: EFV, NVP,

ETR, RPV

NINRTIs

' Chemokine receptor
Pls ; antagonist MVC

Fusion inhibitors

i | - g
C{:RE untﬂgnmsﬁ ’ : .lntegrase inhibitor
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Goldberg DE, et al. Cell 2012; 148, March 16.



Dolutegravir

e 1.ve 2. basmak tedavilerde yuksek antiviral etkinlik

lyi tolere edilebilirlik

Uzun yarilanma omri
* Direncg gelisimine karsi yuksek genetik bariyer/
Daha az ilag etkilesimi

Gunde tek doz kullanim

REVIEW
Clinical effectiveness of dolutegravir in the treatment of HIV/AIDS

Taha H, Das A, Das S
Infection and Drug Resistance 2015, 8:339-352

J Int AIDS Soc. 2015 Dec 4;18:20824. doi: 10.7448/|A5.15.1.20824. eCollection 2015.

DTG’ye 6zgU;

1.
2.

3.

Primer diren¢ mutasyonu ve
Kompansatuvar mutasyonlar henuz
tanimlanmis degildir.

Farmakodinami: Plazmatik t1/2; 15.3 saat,
inhibitor bolumu t1/2; 19 saat, INI-DNA
kompleksinden ayrilma t1/2; 71 saat

Implications for the future of the HIV epidemic if drug resistance against dolutegravir cannot occur in first-line

therapy.
Wainberg MA', Mesplede T2.




Dolutegravir yapisi geregi HIV-1 integraz-DNA kompleksine raltegravir veya elvitegravirden daha
uzun sure bagh kalmaktadir.!

~

Dolutegravir Raltegravir Elvitegravir

DeAnda et. al. $ekil 1'den uyardanmsghr

Bu polent baglanmanin sonucu olarak

DTG'nin vahsi tip infegrazdan aynsma
birinci basamak tedavide bugiine kadar

yan &mirll daha uzundur?

- DIG: 71 saat D1G'ye karsi direnc gelisimi gosterilme mistir*

y ; - Y143R, Q148R, N155H, E92Q mutasyonian
RoMe:8.8 dach olan virislerde DTG ile RAL ve ELV'ye gore

- ELV: 2.7 saat daha potent baglonma?®

1.DeAnda F, et al. PLoS One 2013;6e77448,
2.Hightower KE, et al. Antimicrob Agent Chemother 2011; 55:4552-4559,
3.Hore S, et al. MolPharmacaol 2011; 80-556-572.



« HIV, kendini ¢cok yuksek miktarda ve ¢ok hizli Uretir (T1/2 - gin).

« Kendini gogaltirken kullandigi rt enzimi, hatalarini dizeltemez
(3x10~> mutasyon/baz/replikasyon siklusu).

« Her gun yaklagik 100 milyon yeni HIV ortaya ¢ikar.

Evolutionary Dynamics HIV

Population size large

Mutation rate 0.33/generation

Generation time 2 days, Rp = 20

Special mechanisms evolution of a new
enzymatic activity
(excision of AZT)

lla¢c direnci nasil gelisir?
« Dogal gelisen mutasyonlarin bazilari ila¢ direnci yaratir.

Perelson AS, et al. Science 1996;271:1582-1586 . . L
* Ya da kisi, ilag direncini bir bagkasindan alir (TDR).

Goldberg DE, et al. Cell 2012; 148, March 16.



HIV-1 ila¢ direnci mutasyonlarininortaya ¢ikarilmasi i¢in pol geninin analiz edilmesi gerekir.

HIV‘I GEI]DI]'IE vif vpr rev wvpu tat nef
LTR 313 PTI tat ery  rev LTR
p160 _ « Standart HIV-1 ila¢ direncinde analizinde; RT (NRTI ve
ag Pmmﬂr pol precursor env precursor NNRTI) ve Proteaz inhibitorleri (Pl) analiz
% . ' ' b edilmektedir.
_ p10 | powss | ps2 [ ap120 [ gpto » Integraz inhibitérleri (INI) kullanima girdigi igin bu

envelope structural bolgeyi de analize eklemis durumdayiz.
proteins Plazma ve BOS ic¢in bu islemler ayri ayri yapilmalidir.

extra intra
cellular cellular

core structural i =
e Ay
protease rewverse i tegrase
transcriptase ]

https://usfretroviridaejones.wikispaces.com/Important+Members



HIV ilag direnci analiz panelinde ele aldigimiz antiretroviral grup ve ilaclar

1.Nucleoside Reverse Transcriptase Inhibitors (NRTIs)

3. Protease Inhibitors (Pls)

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)

Eczanede Antiretroviral Uretici
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

Isentress raltegravir Merck & Co.
Vitekta elvitegravir Gilead
Tivicay dolutegravir GSK

2. Nonnucleoside Reverse Transcriptase Inhibitors (NNRTIs)

Edurant rilpivirine Tibotec
Intelence etravirine Tibotec
Sustiva efavirenz BMS

Viramune nevirapine Boehringer Ing.

Crespo AA, et al. Drug Design, Development and Therapy 2015:9:4287- 90



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

*Basarisiz tedavilerde Timidin Analogu Mutasyonlari (TAM) olugur. Bu
nedenle TA backbone tedavileri terkedildi.

Multi-nRTI Resistance: Thymidine Analogue-Associated Mutations®® (TAMs; affect all nRTIs currently approved
by the US FDA)

M D K
a1 67 70 210 215 219
L N R W Y Q

F E

Poor and non-recommended backbones

Almost all guidelines now explicitly recommend avoiding the previously popular
d4T+ddl combination. Mitochondrial toxicity i1s too high, and it 1s inferior to
AZT+3TC (Robbins 2003). In cases of treatment failure, thymidine analog muta-
tions (TAMs) are usually present, which can limit future options. In view of the
wide selection of NRTIs available today, ddI+d4T 1s no longer justified at least for
first-line therapy.

Hoffmann - Rockstroh - Kamps



Farkli antiretroviral ila¢ siniflarinda direng gelisimi; genetik bariyer.

Class ARVs Genetic barrier X-resistance
ZDV[3TC, d4T/3TC +[++ ++
NRTIs ABC/3TC, TDF/3TC + +++
TDF/FTC 4+ —_ Dusuk genetik bariyer;
tek mutasyon yeterli. Orn;
EFV, NVP, RPV + +++ . : -
NNRTIs : 2 K103N: Efavirenz
ETV +[++ +++ « D30N: Nelfinavir
Pls Unboosted +/++ +4+[+++
Fusion inhibitors T20 o <
CCR5 antagonists MVC +[++ -

RAL, EVG + bt
Integrase inhibitor
DTG ++[+++ ++

Anna Maria Geretti Institute of Infection & Global Healt
hhttp://slideplayer.com/slide/6629782/




Yeni bir antiretroviral ilac sinifi: integraz inhibitorleri (INI).

HIV-1 integraz enzimi;

* Proviral DNA'nin konak DNA'sina entegrasyonundan sorumludur
(ligasyon, strand transfer).

* Pre-entegrasyon komplexini stabilize eder.

« pol geninin 3" ucunda yer alan 288 aa. buyukliginde bir bolge tarafindan
kodlanir.

* N-terminal (1-50 aa), katalitik cekirdek (51-212 aa), ve C-terminal (213-288
aa) domainlerinden olusur.

INI, strand transfer aksiyonunu bloklamak i¢in dizayn edilmistir.
« RAL: raltegravir, (FDA onayi; 2007)

« EVG: elvitegravir (FDA onayi; 2012)

» DTG: dolutegravir (FDA onayi; 2013)

Integraz inhibitdru direncine yol acan mutasyonlar

Dimonte S, Infection 2013; 41:1097-1102 tedavi oncesinde bulunabilir mi?
Rhee SY, Retrovirology 2008;5:74



Evet, bulunabilir,

- Integraz sekanslari dogal aa
varyasyonlarina aciktir.

« Tedavi naif bireylerde;
bolgenin %16'sinda primer
direncle iliskili polimorfik
mutasyonlar bulunur.

* Bu mutasyonlarin zamanla
toplumda birikecegini
dusunebilliriz.

Dimonte S, Infection 2013; 41:1097-1102
Rhee SY, Retrovirology 2008;5:74
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1. Nesil Integraz Inhibitorleri ; RAL ve EVG

e Tum integraz inhibitorleri kiiguk molekullerdir. HIV . Major RAL direng mutasyonlarl'
integrazin aktif bolgesine tutunurlar. Y143C/H/R Ql48H/K/R N155,H/S
e Etkinlik miktarlari nanomolar seviyesindedir. . Major EVG direnc; mutasyonlarl;
e RAL ve EVG genis 6l¢cekte ayni direng profiline sahiptir. T66|’ Eng/Q, Q]_48H/K/R’ N155H/S
e RAL ve EVG direnci cok hizli gelisir (In vivo, In vitro).
e ilaca duyarhhk 10 - 100 kat azaliyor.
e RAL ve EVG duyarhligini azaltan 10 ayri mutasyon 1nda
bulunmaktadir: N155H, Y143C/R, Q148H/R, Y143Y/H, RAL ve EVG aras Tiren
L74L/M, E92Q, E138E/A, Y143C, Q148Q, Y143S. 1 11c
capraz (overlaping) ¢
miimkiindur.

Y143H (RAL), Q148H (EVG + RAL) paternleri hastalar arasinda aktarilabilirdir.

You J, PLoS One. 2016 Aug 17;11(8):e0160087

White KL, Viruses 2014;6: 2858-2879

Geretti AM, Antiviral Therapy 2010; 15 (Suppl 2): A62
Ceccherini SF, XVII Int HIV Drug Res Workshop 2008 Waters
J, XVII Int HIV Drug Res Workshop 2008

Dimonte S, Infection 2013; 41:1097-1102

Rhee SY, Retrovirology 2008;5:74



2. Nesil Integraz Inhibitorleri ; DTG

e DTG genetik bariyeri RAL ve
EVG’ye gore cok yuksektir.

e Henlz DTG iliskili spesifik
diren¢ mutasyonlari
tanimlanmis degil.

e DTG leligkili olan ve ilaca

duyarhligi etkilemeyen non-

polimorfik varyasyonlar var.

DTG direnci; Q148X +

*en az 2 ya da 3 polimorfik- sekonder- mutasyon; L741, E138A/K/T,
G140S/A/C eslik ederse DTG duyarlilig1 azalabilir

RAL ve EVG Mutasyon]ary

PTG de capra; diren

dcmiyor, c¢ yol

2016 Agustos tarihli bir metaanalize gére (2010-2015 yillari, 7863 hasta, 26 makale)
integraz inhibitori tedavilerinde ilac¢ direnci sikligi:

RAL; %3.9
EVG; %1.2
DTG; %0.1

You J, PLoS One. 2016 Aug 17;11(8):e0160087

White KL, Viruses 2014;6: 2858-2879,

Libre JM, Enferm Infec Microbiol Clin 2015;33 Suppl 1:20-5
Cavalcanti JS, J Antimicrob Chemother 2015; 70: 926-929
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Integrase Strand Transfer Inhibitors (INSTIs) Resistance Mutations in HIV-1 Infected Turkish Patients.

Sayan M'?, Gunduz A®, Erséz G*, Inan A®, Deveci A%, Ozgur G’, Sarqin F?, Karagoz G?, inci A'?, Inan D', Ulcay A'?, Karaoglan 1'?, Kaya S$'*, Kutlu SS'?, Suer
K'®, Cagatay A", Akalin H'®,

+ Author information

Abstract

OBJECTIVES: Integrase strand transfer inhibitor (INSTI) is a new class of antiretroviral (ARV) drugs designed to block the action of the integrase
viral enzyme, which is responsible for insertation of the HIV-1 genome into the host DNA. The aim of this study was to evaluate for the first time
INSTI resistance mutations in Turkish patients.

METHODS: This study was conducted in Turkey, between April 2013 and April 2015 using 169 HIV-1-infected patients (78 ARV naive patients and
91 ARV-experienced patients). Laboratory and clinical characteristics of ARV naive and ARV-experienced patients were as follows: gender (M/F):
71/7 and 80/11, median age: 38 and 38.4; median CD4(+) T-cell: 236 and 216 cells/mm(3), median HIV-1 RNA: 4.95+E5 and 1.08E+6 copies/ml.
Population-based seqeunces of the reverse transcriptase, protease, and integrase domains of the HIV-1 pol gene were used to detect HIV-1 drug

resistance mutations.

RESULT: INSTI resistance mutations were not found in recently diagnosed HIV-1-infected patients. However, ARV-experienced patients had major

resistance mutations associated with raltegravir and elvitegravir; the following results were generated:F121Y, Y143R, Q148R and E157Q (6/91 -
6.6%).

/ CONCLUSIONS: The prevalence of INSTI resistant mutations in ART-experienced patients suggested that resistance testing must be incorporated
as an integral part of HIV management with INSTI therapies.

KEYWORDS: DNA sequencing; Dolutegravir; Drug resistance; Elvitegravir; HIV-1 integrase; Integrase inhibitars; Raltegravir



Integrase Strand Transfer Inhibitors (INSTls) Resistance Mutations in HIV-1 Infected Turkish
Patients.

Sayan M, Gundiz A, Erséz G, inan A, Deveci A, Ozglr G, Sargin F, Karagdz G, inci A, inan D, Ulcay
A, Karaoglan |, Kaya S, Kutlu SS, Ster K, Cadatay A, Akalin H.

HIV Clin Trials. 2016 May;17(3):109-13. doi: 10.1080/15284336.2016.1153303. Epub 2016 Mar 15.

PMID: 27125365
Similar articles

Table 1 Clinical and laboratory characteristics of the patients studied

Characteristic Antiretroviral naive
Patient, no. 78
Gender, M/F (%) 71/7 (91%/9%)
Age, median years (range) 38 (23-61)
CD4+ T-cell count, median mm? (range) 236 (6-626)

HIV-1 BNA load, median, copies/ml (range) 4.95E+5 (3.06E+2-3.33E+6)

Acquisition route, n (%)

Antiretroviral experienced
91
80/11 (88%/12%)
38.4 (2.5-66)
216 ( 3-884)
1.08E+6 (1.48E+2-1.57E+7)

Heterosexual contact 52 (67%)
MSM 24 (31%)

Bisexuel contact 2 (2%)
Blood transfusion -
Dental surgery -
Vertical transmission -

62 (68%)
20 (22%)
4 (5%)
2 (2%)
1 (1%)
2 (29)



Integrase Strand Transfer Inhibitors (INSTIs) Resistance Mutations in HIV-1 Infected Turkish

Patients.

Sayan M, Gundiiz A, Erséz G, inan A, Deveci A, Ozgir G, Sargin F, Karagdz G, Inci A, inan D, Ulgay

A, Karaodlan |, Kaya S, Kutlu SS, Ster K, Cagatay A, Akalin H.
HIV Clin Trials. 2016 May;17(3):109-13. doi- 10.1080/15284336.2016.1153303. Epub 2016 Mar 15.

PMID: 27125365
Similar articles

Table 2 Integrase strand transfer inhibitors (INSTIs) resistance analysis in Turkish patients infected with HIV-1

Resistance mutation pattern

Drug class Antiretroviral naive, (n = 78) n % Antiretroviral experienced, (n=91) n %
INI — — - INSTI — naive, (n=89)
F121Y, Q148R, E157Q 4 4.4
INSTI — experienced, (n=2)
Y143R, E157Q 2 2.2
Total B 6.6




Integrase Strand Transfer Inhibitors (INSTIs) Resistance Mutations in HIV-1 Infected Turkish
Patients.

Sayan M, Gundiiz A, Erséz G, inan A, Deveci A, Ozgir G, Sargin F, Karagdz G, Inci A, inan D, Ulgay
A, Karaodlan |, Kaya S, Kutlu SS, Ster K, Cagatay A, Akalin H.

HIV Clin Trials. 2016 May;17(3):109-13. doi- 10.1080/15284336.2016.1153303. Epub 2016 Mar 15.

PMID: 27125365

Similar articles

Table 3 Resistance mutation patterns on the revers transcriptase and protease domains of HIV-1 in the patients studied

Drug class Drug resistance mutation pattern
Treatment naive (n = 78) n (%) Antiretroviral experienced (n = 91) n (%)
NRTI M184V 1(1.2) KB65R, M184V + TAM1, TAMZ or TAM1 + TAMZ 39 (43)
NNRTI K103N 2 (2.5) L100Il, K101E, K103N/S, V106A/M, Y188L, Y181C, G190A/S 46 (51)
Pl M4BL 2 (2.5) L241, M46l, 154V, L76V, VB2A/T, N83D, N88D, L90M 12 (13)
Total 4 (5)" 56 (62)

MNRTI; nucleoside revers transcriptase inhibitors, NNRTI; non- nucleoside revers transcriptase inhibitors, Pl; protease inhibitors, ARV, an-
tiretroviral, TAM; thymidine analogue - associated mutation, TAM1; M41L, L210W, T215Y, TAM2; D67N, K70R, K219E/Q/N/R, T215F,
T215C/D/S, TAM1 + TAMZ; M41L + K219N, M41L + T215C/D/S.

*One patient had M184V + K103N patterns.




HIVdb: Genotypic Resistance Interpretation pate: 05-Apr-2016
Seq ID:imane

Summary Data

Sequence includes RT: codons; 41 - 221

Jhere ame ne wsedions o delelions
Sequence Quality Assessment
Gene QA Problem Codons -
RT Stop Gadens. 67, 74,101, 126, 142, 203
RT Ambiguous Pasitions: | Oleas | ‘
& Soussual Brrges 2%, 82,89 25 50 75 100 125 150 175 200 225 250 275 300 325 350 EY

Biue lings (Adicate difararras TR0 coDsERAUS B, 1all blug. nes indicale.5lies assoCiaiad with doug esiziance. Raddoes indicals QA prblams
E| Drug Resistance Interpretation: RT
NRTI Resistance Mutations: T69D, K70R, L741, M184V, T215F, K219Q
NNRTI Resistance Mutations: A98G, V108l, Y181C, G190A

Qther. Mutations: E53V, K82E, R83S, K101N, K104R, V1181, D123E, 1135T, $162D
Nugleoside RTI Non:Nucleoside RTI
lamiyuding. (3TC) High-level resistance efavirenz (EFV) High-level resistance.
abacavyir (ABC) High-level resistance. efravirine (ETR) High-lgyel resistance.
Zidoyuding. (AZT) High-level resistance neyirapine (NVP) High-level resistance.
stavudine (D4T) High-level resistance rilpiviring. (RPV) High-lgvel resistance.

didangsing. (DDI) High-lgyel resisiance.

emtricitabing (FTC)  High-lgvel resistance.

tenafoxir (TDF) Lowlevel resistance

Hastada HIV-1 proteaz bolgesi sekanslama basanli degildir. Bu nedenle Pl duyarliliklar analiz edilememistir.
Ancak yogun bir sekilde saptanan NRTI ve NNRTI ilag direnci mutasyonlan hasta icin integraz (INI) ilag direnci
analizini zorunlu kilmaktadir. Bu nedenle yeni bir numune ile hem Pl hem de INI analizinin yapilmasi dnerilir,

Doc.Dr.Murat SAYAN

Kocaeli Universitesi, Tip Fakiiltesi,

PCR Unitesi, Izmit, Kocaeli.

sayanmurat@hotmail.com, http:/facebook.com/muratsayan.HIV
Cep: 0533 647 9020

O




HIVdb: Genotypic Resistance Interpretation pate: 25-apr-2016
Seq |D: iinSugm

Summary Data
sequence includes PR: godons: 1 - 99
Jhere are nQ nsewtions o deletions

Sequence Quality Assessment

PR
Gene QA Problem Codons,
PR Stop Gadens, Frame.shills: 62
PR Ambiguays Easitions: bane
PR | Ususual Besidues bisre I |,

0 102030405060 70 80 9010(
Blue lioes iAdicate dTRARARRS GO ConseAsUS. B: tall blue lines indicate sies associales with diug (esistance. Bed.lioes dicate, QA DRUEDS
H Drug Resistance Interpretation: PR

Pl Major. Resistanse Mutations: None.

Pl Mingr. Resistance Mutations: T748

Qther Mutations: T12K, 115V, L19F, E35D, M361, R41K, R57K, 162V, L63T
Proteass. Inhibiters.

alazanavirr (ATVIr) Sbsceptible
darupavir/r (DRVIr) SWsceRible
fosamprenaxir/r (FPVIr)  Qusceptible

indinavir/r (IDVir) SWsceRible
loRinavir/r (LPVIr) SWsceRible
nelfinavir (NFV) Low:level resisiance.
SAQUInaYiKT (SQVIr) SWsceRible
tipranavir/r (TPVIr) SWsceRible

Doc.Dr.Murat SAYAN

Kocaeli Universitesi, Tip Fakiiltesi,

PCR Unitesi, Izmit, Kocaeli.

sayanmurat@hotmail.com, http:/facebook.com/muratsayan.HIV
Cep: 0 533 647 9020




Sequence: Z.Z.3

Sequence Date 25-Apr-2016
Algorithms GRADE ANRS

Length of included Sequences:

» Sequence includes INT: codons: 70 - 173

Gene  Differences from Censensus B Prug Resistance Mufations.
INT 172V, K111T, T124N
IGRADE 12/2015 IANRS 25_09/2015 —_

' Mm Algorith SIR W m sIr fRating.
Dolutegravic | susceptivle S
Dolutearavir_BIP | susceptivle  [SIN
Enitegravit | susceptivle S

tegrave | susceptivle Sl
Doc.DrMurat SAYAN
Kocaeli Universitesi, Tip Fakiiltesi,
PCR Unitesi, Izmit, Kocaeli.
sayanmurat@hotmail.com, http:/facebook.com/muratsayan.HIV

Cep: 0 533 647 9020




Sequence. .._

Sequence Date 27-Jun-2014
Algorithms ANRS_09/2013

Length of included Sequences:

e Sequence includes INT: codons: 62 - 177

Drug Resistance

Gene |Differences from Consensus B .
Mutations

INT |L74l, L101l, G106G_T, R107E, P109Q, V110Y, K111T, T112V, L74l1, G118S, S119A,
1113V, G118S, S119A, S119A * N120H, F121Y, T124S, T125A |S119A_*, F121Y, G163E

JANRs_09/2013
I

IMutation List Algorithm Result SIR
Dolutegravir I Susceptible
Elvitegravir IF121Y Resistance
Raltegravir IF121Y Resistance

Doc¢.Dr.Murat SAYAN

Kocaeli Universitesi, Tip Fakiiltesi

Merkez Laboratuvari, PCR Unitesi

izmit, Kocaeli. e-posta:sayanmurat@hotmail.com
Tel: 0262 303 8571, Cep: 0 533 647 9020




Sequence: | .. ...«

Sequence Date 27-Nov-2015
Algorithms GRADE_06/2014 ANRS_09/2013

Length of included Sequences:

« Sequence includes INT: codons: 62 - 181

Gene Differences from Gonsensus B i
Mutations
INT [I72V, L74l, T97A, K111R, T112V, 1113V, S119P, T1245, T125A, L74l, T97A, S119P,
G134N, K136Q, Y143R Y143R
JANRS_09/2013 IFinaI Rating
URNEN Algorithm Result | SIR
List
Dolutegravir | Susceptible
S Resistance
| Vir IYMSR Resistance,

Doc.Dr.Murat SAYAN
Kocaeli Universitesi, Tip Fakiiltesi, Merkez Laboratuvar, PCR Unitesi

izmit, Kocaeli. e-posta:sayanmurat@hotmail.com
Cep: 0 533 6479020




Sequence: F... .../

Sequence Date 22-Mar-2015
Igorithms GRADE_06/2014 ANRS_09/2013

Length of included Sequences:

e Sequence includes INT: codons: 63 - 181

Gene _Differenses from Consensus B Drug Resistanse Mutations
INT 172V, T112V, T124A, K156N, E157Q E157Q
JANRS_09/2013 IIFinaI Rating
” Putation st | Aloerithm Resut SR I
Rolutearavic | Susceptible
Elvitegrayir IE15TQ Resistance,
I vir IE15?Q Resistance.

Doc.Dr.Murat SAYAN
Kocaeli Universitesi, Tip Fakiiltesi

Merkez Laboratuvar, PCR Unitesi
izmit, Kocaeli. e-posta:sayanmurat@hotmail.com
Cep: 0 533 647 9020




‘.Sggusn;g, Date. 5-Mar-2016
i Rega

Length of included Sequences:

+ Sequence includes INT: codons: 62 - 151

Drug Resistancs,
Mutations.

INT |ES2Q, F100Y, L1011, K111, T112V, I113L, N117K, S119P, F1211, E92Q, S119P, F1211
T124N, T125A, V151L

Gene Differences.from Gensensus B

IE;,@Q,@, 910 IIFinaI Rating.
Il i
O agorit Rest, SR “
. Suseptible GSS 1
Reluirgravic ‘EQ‘Q (Score-0.5)
) ) A Resjstant GSS 0
Ehuissaravic ‘EE"Q (Score:2)
Intermediate
Raltegravir. |esoo Resistant GS5 0.25 |
(Score:1)

RogRrlurat SAYAN

Kocaeli Universitesi, Tip Fakiiltesi,

PCR Unitesi, Izmit, Kocaeli.
ayanmurat@hotmail.com, http:/facebook.com/mur

Cep: 0 533 647 9020




* Laboratories designated by WHO for HIV drug resistance surveillance tateguw ni transmltted Hlv drug
* Laboratories undergoing assessment res'ls.tance

[ ot appicatie Low prevalence (<5%)
Moderate prevalence (5%-15%)

Clin Infect Dis. 2012 May 15; 54(Suppl 4): $245-5249. High prevalence (>15%)



Sonuclar

Ulkemizde, yeni tani almis ve antiretroviral naif hastalarda integraz inhibitori direnci
mutasyonlari bulunmuyor.

Integraz inhibitdrleri, baslangi¢ tedavilerinde glicli bir secenek olabilir.

Viral rebound gelisen hastalarda RAL ve EVG direnci bulunabilir.

INI naif deneyimli hastalarda DTG direnci bulunmuyor. DTG, tedavi gecislerinde
guclu bir secenek olabilir.

Tedavi gecisleri dncesinde integraz inhibitort direnci mutasyonlar mutlaka analiz
edilmelidir.

Yeni sorular

Yeni tani alan HIV-1 ile enfekte hastalarin DTG tedavilerinde
viral rebound gelisebilir mi?

RAL ve EVG tedavilerinde direng gelismesi durumunda DTG'e
gecilebilir mi?

INI direnci mutasyonlari zamanla birikebilir mi?



DTG bazli tek tablet rejimi: ABC + 3TC + DTG

HLA-B*57:01 allel taramasi



Human leukocyte antigen (HLA)

Immiin sistem yabanciyi nasil taniyor?

 HLA-B gen lokusu, yabanci proteinleri
sunan sinif 1 major histocompatibility
complex (MHC) kodlamaktadir.

 Insanda 1500’den fazla farkl HLA-B
allelleri bulunur.

 Bunlardan biri: HLA-B*57:01 allelidir.

Tangamornsuksan W, et al. J Pharm Pharm Sci 2015;18(1):68-76,
Mallal S, et al. N Engl J Med 2008; 358(6):568-79

Abacavir siilfat (1592U89): bir sentetik
karbosilik ntkleozid (NRTI)
* Abacavir’e bagli hipersensitivite

reaksiyonu, genotipik testlerle
onceden taranabilir.

e Cunkd HLA-B*57:01 lokusu ile
abacavir sulfat arasinda kuvvetli -
tanisal bir iliski bulunmaktadir.

* PREDICT - 1 Calismasi: 2008 yilinda, 19

ulkeden 1956 hasta (randomize, double
blind).

 FDA, HLA-B*57:01 tarama testini
onayliyor (2008).



Abacavir silfat, HLA-B*5701 proteinlerine baglaniyor, F oyugu olusuyor. Bir yabanci olarak algilanan F oyugu,
CD8+T hicreleri tarafindan otoimmun reaksiyonun tetiklenmesi ile hipersensitiviteye yol agiyor.

Table 1 Pharmacogenetics and highly active antiretroviral therapy toxicity

ARVs Polymorphisms Effects

NRTIs
Abacavir (ABC) HLA-B*5701 Hypersensitivity Reaction Syndrome
Tenofovir (TDF) ABCC2-MRP2 (1249G > A) Increased risk of tubulopathy
Lamivudine (3TC) MRP4 4131T > G Increased plasma concentrations
Zidovudine (AZT) MRP43724G> A Increased plasma concentrations
Didanosine (ddl) CFTR 1717-1G = A, Higher risk of pancreatitis

IV585T,

Didanosine (ddl), Zalcitabine (ddC),
Stavudine (d4T)

SPINK-1112C>T
MTND1 LHON4216C,

MTND2 LHON4917G
NNRTIs
Nevirapine (NVP) HLA-B*58:01, *15:02, *35:05
ABCC10rs2125739, CYP2B6 516G > T
Efavirenz (EFV) MDR1 3435C > T

CYP2B6 G516T, T983C
Pls

Atazanavir (ATV) UGT1A1*28, MDR1 3435C/C

All Pls TNF gene 238G > A
APOAS5 (1131T > C, 64G > ©),
APOCS3 (482C > T, 455C > T, 3238C > G)
ABCA1 2962A > G
APOE (&2, £3 haplotypes)
Others
Maraviroc (MVC) SLCO1B1 521T > C (rs4149056)
Raltegravir (RAL) UGT1A1*28

Leber’'s Hereditary Optic Neuropathy, Peripheral
Neuropathy

Cutaneous rash, S5JS/TEN
Increased plasma concentration, hepatotoxicity
Reduced risk of hepatotoxicity
Higher plasma concentrations, SNC side effects

Hyperbilirubinemia and jaundice
Early onset of lypodistrophy
High risk of dyslipidemia

Increased plasma concentrations
Increased plasma concentrations

Abacavir tedavisininilk 4 - 6

.— haftasinda hastalarin %5 - 8’inde

meydana gelmektedir (PREDICT -1
Calismasi).

Immiinolojik olarak
hipersensitivite, HLA-B*5701
allel genotipinde %100 NPV ve
%50 PPV degerine sahiptir.

Aceti A, et al. World J Virol 2015; 12; 4(3): 198-208, Mallal S, et al. N Engl J Med 2008; 358(6):568-79, Hetherington S, et al. Clin Ther 2001; 23:1603-14



HLA-B*57:01 allel sikligini tarayan testler

LIFECODES 550 -Typing H| A-Luminex platform (Immucor, USA)
Olerup SSP 3P -Typing H| A-B*57:01 kit (Olerup SSP AB, Sweden)
LightSNiP Real-Time rs9395029 HPC5 Assay (TIB Molbiol, Germany)
Duplica Real-Time 4| A-B*57:01 Genotyping kit (Euroclone, Italy)
GenVinSet Real-Time 4| A_.B*57:01 Genotyping kit (BDR, Spain)
FACSCanto Il instrument Flowcytometry (BD Bjosciences, USA).

(550 -Typing | uminex, Immucor)

http://www.immucor.com/global/Products/Pages/LIFECODES-HLA-SSO-Typing-RAPID.aspx



HLA-B allellerinin tiplendirilmesinde Luminex sistemi

* HLA tiplemede SSP, Sekans Spesifik Oligonukleotid Prob Hibridizasyon (SSOP), RFLP
ve ters SSOP dot blot teknikleri kullaniimaktadir.

* Hibridizasyon ve elektroforetik sistemlere dayanan bu teknikler real-time PCR’a gore
daha karmasik donanim repertuari ve deneyim gerektiriyor.

A. Purify Genomic DNA..............coiiiii,
B. Amplification
C. Hybridization

D. Analyze with Luminex Instrument............. ]
i b |
B
C
IMMUCOR )
LIFECODES HLA-B SSO Typing Kit, Catalog # 628915 ' l
LM-B| LIFECODES HLA-B Typing Kit for use with Luminex HLA-8*57:01 HLA-8*57 Pos. Contr.

http://www.immucor.com/global/Products/Pages/LIFECODES-HLA-SSO-Typing-RAPID.aspx Spiegelaere W, et al. PLoS One. 2015; 10(4): e0123525.



Turkiye'de abacavir hipersensitivite olasilik taramasi
HLA-B* 57:01 allel analizi

Ga=nvinss=
B ©LERUPSSP®
H LA' B57V3 HLA-B*57:01
NPV: %100 NPV: %100
PPV: >%95 PPV: %100
Kocaeli deneyimi (Real — time PCR teknigi) Samsun deneyimi (SSP teknigi)

2015 - 2016 Ekim tarihleri arasinda 2016 yih

15 Sehir 35 Klinik 704 hasta Ordu, Samsun, Giresun

42/704 hastada pozitiflik saptandi: %6 3/100 hastada pozitiflik saptandi: %3



DlUnyada abacavir hipersensitivite olasilik taramasi sonuclari

Bolge HLA-B* 57:01
allel frekansi

Avrupa ~ %5 isvicre; %7,7
Polonya; %4,7
Finlandiya; %1.5
Kuzey Amerika <%6 ABD; %3-6
Kanada; %4,1
Guney Amerika <%3 Sili; %2,2
Brezilya; %3,1
Cin <%1 Cin; %0,8
Asya <%4 Tayland; %4
Kambocya; %3,4
Beyaz irk %2 - 8 Australian Caucasian populasyonda yuksek prevalans
Siyah irk %0.4 African American populasyonda dustk prevalans

Tangamornsuksan W, et al. J Pharm Pharm Sci 2015;18(1):68-76,
Hetherington S, et al. Clin Ther 2001; 23:1603-14,
Hughes AR, et al. Pharmacogenomics 2004;5(2):203-1,



Kocaeli Universitesi, Arastirma ve Uygulama Hastanesi, PCR Laboratuvari

HIV-1 ila¢ Direnci Analizi (5 Ekim 2016 itibariyle)
Merkez ART naif ART deneyimli Toplam
7 Bolge

28 Sehir 2945 640 3585

76 Klinik



DTG bazl tek tablet rejimi: ABC + 3TC + DTG

s akis dnerileri:

HIV-1 ilag Direnci HLA-B*57:01

Yeni HIV + . . PCR SSP ile Klinik
Analizi + .
olgu o _ dogrulama raporlama
HLA-B*57:01 pozitif (+) ise
. . PCR ile acil Klinik
Krea;clnln yuksgklilgl, HLA-B*57-01
0osteoporoz risKi taramasi rap0r|ama



Soru & Cevap



