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Sunum Akist

e Biraz temel tanimlar (Sikici ama gerekli)

* Antiretroviral direnc testleri (Biraz teknik, ama son
sOz Dizileme)
* Direnc testleri,
* Nasil rapolayayim?
* Nasil yoruma katki saglayayim?

* Tedavi kararlari icin ne yapabilirim (Bizde durum,
Dumanli Daglar)




Direnc: Virusun mutasyon yetenegi ile birlikte antiretroviral
ilac varliginda virusun replike olabilmesi

Gunliik  10°-10'2 yeni viryon olusumu; RT hatalari IC,, Wild-Type Lab Strain IC,, Patient Strain
nedeni ile yiiksek mutasyon hizi : :
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10-3-10* Mutasyon/Replikasyon

3-4 Rekombinasyon / replikasyon FOLD CHANGE

IC,,

Direng gelisimi viruslar arasinda farklilik gosterir

Patient Strain ..

T

Inhibition of Viral
Replication (%)
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S

RNA’li viruslarda daha hizli Drug Concentration (pgfml)

Direng mutasyonlarinin evrim hizi degisken

Bazen tek bir mutasyon yliksek diizeyde R kazandirabilir

Bazi ilag siniflarina karsi R mutasyonlarin asamali bir bicimde birikimi sonucu
gelisir

R ile iliskili bazi mutasyonlar virusun fittness ini distrir = ilave

mutasyonlar fittness i restore edebilir
David H. Spach, MD. Features of Genotypic and Phenotypic
Resistance Assays. HIV Web Study (www.hivwebstudy.org)



HIV RNA (copies/mL)

ART’ye Virolojik Yanit

Tanimlar
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Virolojik Supresyon(VS)

Standart tahlillerin tespitinin alt sinirinin altinda
onaylanmis bir HIV RNA seviyesi
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Virolojik Basarisizlik (VF)

Viral replikasyonun baskilanamamasi
veya baskilanmanin surdurilememesi
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Tamamlanmamis (Incomplete)
Virolojik Yanit

)Bu rejimde heniz virolojik baskilama

saglanmamis bir hastada ARV rejimi
baslangicindan 24 hafta sonra iki ardigik
plazma HIV RNA seviyesi 2200 kopya/mL
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Virolojik Rebound

Virolojik baskilamadan sonra HIV RNA
dizeyi 2200 kopya/mL olarak
gorulmesi
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Viral Blip

Virolojik baskilamadan sonra, izole bir tespit
edilebilir HIV RNA duzeyi ve virolojik
baskilanmanin ek girism olmadan yeniden
saglanmasi
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Dusuk Seviyeli Viremi (LLV)

50 ila 200 kopya/ml arasinda HIV
>RNA seviyesi
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*A patient’s baseline HIV RNA level may affect the time course of response, and some regimens may take longer than others:to suppress HIV RNA levels
DHHS. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents Living with HIV, June 2021. Available at: http://aidsinfo.nih.gov/guidelines
Images courtesy of National HIV Curriculum. https://www.hiv.uw.edu/



https://www.hiv.uw.edu/

Direnc¢ Nasil Gelisir?
Virolojik Basarisizlik

» Suboptimal farmakokinetik

» Suboptimal virolojik gti¢

+ Direng icin dusuk genetik bariyer

» Suboptimal rejimlere 6nceden maruz kalma
» Gida gereksinimleri

» Eslik eden ilaglarla ilag-ilag etkilesimi (DDI)
» Recete/kullanim hatalari

Bulasan veya edinilmis ilaca direncli
virisuin varhgi

Onceki tedavi basarisizhigi
ARV'lere karsi dogustan gelen diren
Yuksek ART oncesi HIV RNA
seviyeleri

ART o6ncesi dusuk CD4 sayisi

 Komorbiditeler

* Subtopimal barinma kosullari ve diger
— PLWH psikososyal faktorler

» Kagirilan klinik randevulari
* ART'a erisimin kesilmesi veya aralikli olmasi
Adherence * ARV ilaglarinin maliyeti ve karsilanabilirligi
. *  Olumsuz ilag etkileri
* Yuksek hap yuku velveya doz sikhgi

or

Birden fazla faktér yasam boyu virolojik baskilama hedefini etkileyebilir

DHHS. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents Living with HIV, June 2021. Available at: http://aidsinfo.nih.gov/guidelines



Genetik Bariyer
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ART ve Genetik Bariyer
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oyl G O Bir virus bir AV tarafindan inhibe edilirken bir
209 | > yandan da diren¢c mutasyonlari gelisen suslar
fio) @ secilir. Bu olayin ne kolaylikla gerceklesecegi,
00! gelisecek olan olasi mutasyonlarin virusun
i @ fittness ini azaltmaksizin direng

kazandirabilmesine baglidir. Bu olgu «genetik
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Genetik bariyer

Tedavi basansuhig igin gereken
yaklagtk mutasyon sayiss




|| Antiretroviral Therapy
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Genetik Bariyer &l

Oscar Pistorius wins the T44 100m event during the BT Paralympics World Cup Athletics on May 27 in Manchester,
England.

10.91 (world record)

The Olympic records for the event are 9.63 seconds, set by Usain Bolt




Genetik Bariyer &Fitness

400 m Avrupa Rekoru What will the 2056 Olympics look like?
‘ Europe (records) | 44.33 ‘ Thomas Schonlebe By Loz Blain BB

July 28, 2021

VIEW 7 IMAGES E

Leeper

That summer, he had sprinted the 400-meter in 44.42 seconds, breaking
the record of Pistorius, the first below-the-knee amputee to compete
against able-bodied runners at the Olympic games.



ARV Direnc Testler;

* Genotipik testler:
- RT-PCR sonrasi: - Allel spesifik PCR
- Revers hibridizasyon
- OLA (Oligonikleotid ligation assay)
- DNA Dizi Analizi
- Klasik Yontem, Sanger Dizileme (%20 varyant)
- Yeni kusak DNA dizileme (%1 varyant ???)

* Fenotipik testler: Ticari



Diren¢ Saptamada Yeni Yaklasimlar:
Minor populasyonlar

* Droplet (digital) PCR

* Tek bir moletklin cogaltilmasi ve
saptanmasi olanakli,

+ Mutant kskenlerin daha hasas

Sa pta n m a Sl n | Saglaya bl I ece k Predominantly Early Emergence Predominant

Wild Type HIV Drug-Resistant HIV Drug- Resistant HIV
r

|| Antiretroviral Therapy

e Ultra-Deep Sequencing

* Klasik dizilemede popiilasyonu .3
olusturan kokenlerin oran %20'nin
Uzerinde ise saptanabiliyor. Wild Type HIV

* Ultra-deep dizileme ile %1 gibi mindr Resistant HIV

varyantlari bile saptamak mimkin



Hedefler;
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Direnc Testleri Uygulama Zamani

- lIk tani kondugunda (tedavi kararindan bagimsiz
olarak)

- Tedavi basarisizliklarinda: Ilac altinda iken ya da
tercihen ilac kesildikten sonra ilk 4 hafta icersinde

- Tedaviye baslarken
- Viral yuk > 500 kopya/ml olmali
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David H. Spach, MD. Features of Genotypic and Phenotypic
Resistance Assays. HIV Web Study (www.hivwebstudy.org)



Coverage

Protease

Genotipik HIV Direnc Testi

1 16 31 46

= Forward coverage
= Total coverage

T A T TCCARARARTGTITAGCATGACARAGATCTTITAGAGCCCIT I ITITAGAGTARRRRATCCAGACATAGARARTCTACC AL

61 76 91
Position(codon)

Reverse coverage

alignment (using BWA v0.7.

I 2 T TccarARTGCAGCAR2ETITGACAARAGATCT IAGAGCCCTITIIAGRALTRARARRARRARATCCAGARCSRETAGAARATC CTRRACC:AESLRD

Subtype B K03455 w as used as the reference sequence for the

15 alignment tool).

Reverse Transcriptase

25000
£ 20000
<
o
= 15000
s
£ 10000 ‘-V«-‘\
3 5000
o 1 L 1 A 1
3 64 127 190 253 316 379
Position(codon)
= Forward coverage Reverse coverage
= Total coverage

Subtype B K03455 w as used as
al

the reference sequence for the

Minimum Minimum
Threshold sequences for Low covered position Threshold sequences for Low covered position
99%confidence 99%confidence
%15 30 267-440
%3 153 %3 153 254-440

8

CCTCAGATCACTCTTTGGCAACGACCCATAGTCACAATAAAGATAGCGGGACAACTAAAGGAAGCTCTATTAGATACAGGAGCAGATGATACAGTATTAGAAGAA
ATGAATTTGCCAGGAAAATGGAAACCAAAAATAATAGTGGGAATTGGAGGGTTTACCAAAGTAAGACAGTATGATCATGTACAAATAGAAATCTGTGGACATAAA

GTTATAGGTGCAGTATTAATAGGACCTACACCTGCCAATATAATTGGAAGAAATCTGTTGACTCAGCTTGGCTGTACTTTAAATTTT

8

PQITLWQRPIVTIKIAGQLKEALLDTGADDTVLEEMNLPGKWKPKIVGIGGFTKVRQYDHVQIEICGHKVIGAVLIGPTPANIIGRNLLTQLGCTL

NF

8

Differences from Consensus B:

L10I, G17R, K20I, E35D, N37S, M46l, 162V, L63P, A71l, G73S, 184V, L90M, 193L




Direnc Analizinde lzlenecek Ana Yollar

Kurala Dayali Sistemler ' Yapay Zekaya Dayali — Makine Ogrenmesine
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HIV DRUG RESISTANCE DATABASE

i curated public database designed to represent, store, and analyze the divergent forms of data underlying HIV drug resistance. I

Direncli

Matthias Doring Duyarll @
Max Planck Institute for Informatics,ESCV Workshop “Techniques in Clinical Virology” ggnotheno
December 4, 2015 [resistance]




HIV-Db mutasyon siniflamalari

PR mutasyonlari:
- Majoér DRM

- Aksesuar DRM
- Diger

RT Mutasyonlari:
- NRTIDRM

- NNRTI DRM

- Diger

IN mutasyonlari:
- Major DRM

- Aksesuar DRM
- Diger

* None: Yukardaki siniflamalara girmeyenler

Primer ya da Major Mutasyonlar: Tek baslarina olsalar bile
duyarlihgi dogrudan azaltirlar, M184 mutasyonlari gibi

Aksesuar (Secondary, minér) Muutasyonlar: Virusun fitness’ini
duzeltir. Duyarlihgi azaltir.

imza (Signature) Mutasyonlarni: Ozel ilac icin iliskili mutasyonlar
(M184V © Lamivudin, Emtircitabin, I50L@tazanavir Direnci)



Mutasyon Skorlari

(1) 0—9: Duyarli

* (2) 10-14: Olasi diisiik diizey diren¢ = Biyiik olasilikla
tam duyarli, fakat degerlendirilen dizide daha 6nce ARV
ile karsilasmis olduguna isaret eden mutasyonlar s6z
konusu

* (3) 15-30: Duisuik diizeyde direnc¢: Suboptimal virolojik
yanit
* (4) 30-59 (ortya diizeyde direnc): ilac illa kullaniimak

isteniyorsa, ilacin genetik bariyerinin yiksek olmasi ya
da fazla ilac seceneginin bulunmamasi gerekir.

* (5) 60 ve uzeri: Yuksek diizeyde direncg.



Skorlama:

* Tek tek saptanan mutasyonlarin etkisi ve bunlarin kombine etkileri goz
onunde bulundurulur.

L741/V skoru 30,
M1841/V’nin skoru 15
L741/V + M1841/V skoru 15
30 (L741/V) + 15 (M1841/V) + 15 (L741/V + M184/V) = 60



Degerlendirme

Mutation Scoring

PR | ATVIr DRV/r FPVir IDVir LPVir NFV S5QVir TPVir 0-9 DUYARLI, o N .
T7as| o o o o o 15 0 o 10 -14 OLASI DUSUK DUZEY DIRENG,
Total: 0 o o o o0 15 0 0 15-29 DUSUK DUZEY DIRENC,

RT |3TC ABC AZT DAT DDI FTC TDF EFV ETR NVP RPV 30-590RTA DUZEYDE DI.RENC
wisav & 15 40 a0 10 s a0 . .. . >60YUKSEK DUZEYDE DIRENG

Total:| 60 15 -10 10, 10 &0 -10 0 0 0 [l

MARVEL on RT mutations at position 184

HIVdb Algorithm: Comments & Scores

+  M184V/ cause high-level resistance to 3TC and FTC and low-level resistance to ddl and ABC. However,
M184V/l are not contraindications to continued treatment with 3TC or FTC because they increase
susceptibility to AZT, TDF and d4T and are associated with clinically significant reductions in HIV-1
replication. In combination with K101E or E138K, M184] synergistically reduces RPV susceptibility.

Mutation 2TC FTC ABC AZT DAT DM TDF Fooitnote: Mutstion scores on the left are derivad from
published literature linking mutstions and ARVs (the
M134l 80 ed 18 <10 10 10 10 omplete detsils can be found in the HIVdE Relezse
LSRE-TATY L3 0] a0 15 =10 -10 10 -10 Motes).



Mutation Scoring

PR |ATViIr DRV/r FPVir IDVir LPVir NFV SQV/r TPVir
745 0 0 2 0 o) 15 0 0
Total: 0 0 0 0 0 15 0 0

RT |3TC ABC AZT DAT DDI FTC TDF EFV ETR NVP RPV
M184V| 60 15 -10 -10) 10/ 60, -10] - - - -
Total: 60 15 -100 -10 10 &0 -10 0 0 0 0

Mutation Patterns ::q“;l:;:::;
184V T022
67N.7T0R 184V 1143
411 184V 210W . 215Y 821
411 184V 215Y 798
41L.67N. 184V 210W 215Y 795
T0R 84V 697
67N 70R. 184V 215F 380
65R 184V 376
74V 184V 3
41L 67N .69D 184V 210W 215Y 359

Footnote: Mutation patterns were defined by the presence or absence of major NRTI

AZT TDF  ABC 31C
fold, fold, fold, fold,

05124 05s3 | 31125 200475
3T | 12:m | 4.5y -
(851 1.6:s (16545 20085
6.0s4 1124 514 -
WG 16 [N65EN 2000
08:: 077 | 344 [20050
77; 1.0, | 55 [N200gN
04 1 200
03 04; 52 [2000
20035

drug resistance mutations ; Sequences containing a mixture at a major drug resistance
positions were excluded; For the cutoffs defined by PhenoSense, open the sample report
form provided on this page; The full list of all mutation pattems are also available here.
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Special Contribution
2022 Update of the Drug Resistance Mutations
in HIV-1

Annemarie M. Wensing, MD, PhD; Vincent Calvez, MD, PhD; Francesca Ceccherini-
Silberstein, PhD; Charlotte Charpentier, PharmD, PhD; Huldrych F. Giunthard, MD;
Roger Paredes, MD, PhD; Robert W. Shafer, MD; Douglas D. Richman, MD

MUTATIONS IN THE REVERSE TRANSCRIPTASE GENE ASSOCIATED WITH RESISTANCE TO REVERSE TRANSCRIPTASE INHIBITORS
Nucleoside and Nucleotide Analogue Reverse Transcriptase Inhibitors (nRTls)’
69 Insertion Complex? (affects all nRTIs currently approved by the US FDA)

M A ¥ K L T K
Multi-nRTI [a1 62 69 70 210215219
Resistance L v Insert R W Y Q
F E
151 Complex? (affects all nRTls currently approved by the US FDA except tenofovir)
A vV F F 0
Multi-nRTI| 62 75 77 116 151
Resistance v 1 L Y ™
Thymidine Analogue-Associated Mutations*3 (TAMS; affect all nRTIs currently approved by the US FDA other than emtricitabine and lamivudine)
M K L T K
Multi-nRTI [41 70 210215219
Resistance L R W Y Q
F E
K L ¥
Abacavir'® 65 74 115 184
R v F
E
N
.. . K M
Emtricitabine/ 65 184
Lamivudine R v
E 1
N
) K K
Tenofovir” 65 70
(] E
E
N
) M 1] K L T K
Zidovudine**&® a1 67 70 210215219
L N R



Special Contribution
2022 Update of the Drug Resistance Mutations
in HIV-1

Annemarie M. Wensing, MD, PhD; Vincent Calvez, MD, PhD; Francesca Ceccherini-
Silberstein, PhD; Charlotte Charpentier, PharmD, PhD; Huldrych F. Giunthard, MD;
Roger Paredes, MD, PhD; Robert W. Shafer, MD; Douglas D. Richman, MD

Nonnucleoside Analogue Reverse Transcriptase Inhibitors (NNRTIs)'-"!

Ui
Doravirine? 106
A
[
M
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I P N M I C
s 1
v A L K Ui £ v ¥
Etravirine™ 90 98 100 101 106 138 179 181
I G 1 E [ A D C
H G F 1
P K T v
L K K V V : ¥
Nevirapine 100 101 103 106 108 181
1 P N A | C
S M 1
L K £ v ¥
Rilpivirine' 100101 138 179 181
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P G 1
K v
Q
R
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Special Contribution

2022 Update of the Drug Resistance Mutations

in HIV-1

Annemarie M. Wensing, MD, PhD; Vincent Calvez, MD, PhD; Francesca Ceccherini-
Silberstein, PhD; Charlotte Charpentier, PharmD, PhD; Huldrych F. Giunthard, MD;

Roger Paredes, MD, PhD; Robert W. Shafer, MD; Douglas D. Richman, MD

MUTATIONS IN THE PROTEASE GENE ASSOCIATED WITH RESISTANCE TO PROTEASE INHIBITORS (Pls) 5157

Atazanavir
+/- ritonavir'®
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Special Contribution

2022 Update of the Drug Resistance Mutations

in HIV-1

Annemarie M. Wensing, MD, PhD; Vincent Calvez, MD, PhD; Francesca Ceccherini-

Silberstein, PhD; Charlotte Charpentier, PharmD, PhD; Huldrych F. Giunthard, MD;
Roger Paredes, MD, PhD; Robert W. Shafer, MD; Douglas D. Richman, MD

MUTATIONS IN THE INTEGRASE GENE ASSOCIATED WITH RESISTANCE TO INTEGRASE STRAND TRANSFER INHIBITORS™

G E G Q 5
Bictegravir 18 138 140 148 153
R A A H F
K C K ¥
T R R
5
. T T G E G Q 5 N
Cabotegravir® 3 97 118 138 140 148 153 155
K A R A & H F H
K C K ¥
T R R
5
) G E G Q 5 N
Dolutegravir®® 118 138 140 148 153 155
R A A H F H
K C K ¥
T R R
5
. ] T E T . 5 0 N
Elvitegravir®® 66 92 97 121 147148 155
1 Q A Y G H H
A G K
K R
] L E T . E G ¥ Q N
Raltegravir3® 74 92 a7 121 138 140 143 148 155
M Q A Y A A R H H
K 5 H K
C R



Special Contribution

2022 Update of the Drug Resistance Mutations
in HIV-1
Annemarie M. Wensing, MD, PhD; Vincent Calvez, MD, PhD; Francesca Ceccherini-

Silberstein, PhD; Charlotte Charpentier, PharmD, PhD; Huldrych F. Giunthard, MD;
Roger Paredes, MD, PhD; Robert W. Shafer, MD; Douglas D. Richman, MD

MUTATIONS IN THE CAPSID GENE ASSOCIATED WITH RESISTANCE TO CAPSID INHIBITORS

L M Q K N AT
Lenacapavir® 56 66 67 70 74 105 107
I I H N D T N
5 S
R

MUTATIONS IN THE ENVELOPE GENE ASSOCIATED WITH RESISTANCE TO ENTRY INHIBITORS

G [ v Q 0 N N
Enfuvirtide®? 36 37 38 39 40 42 43
D v A R H T D

Maraviroc®* See User Mote



&

Stanford University

HIV DRUG RESISTANCE DATABASE

A curated public database to represent, store and analyze HIV drug resistance data.

HIV-1 Sequence Analysis Report

Generated at 10.02.2023 15:29:37

Sequence summary

Sequence includes PR:

Sequence includes RT:

PR SDRMs:
RT SDRMs:

Sequence quality assessment

codons 10 - 99 (missing: 1-9)
codons 1 - 234 (missing: 235-560)

A (3.29%)

Mone

KB5R, K101E, M184V, G190S, P225H

Protease (PR)
— ] ] ]

F S

Reverse transcriptase (RT)

=]
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&
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Stanford University

HIV DRUG RESISTANCE DATABASE

A curated public database to represent, store and analyze HIV drug resistance data.

HIV-1 Sequence Analysis Report

Generated at 10.02.2023 15:29:37

Drug resistance interpretation: PR HIVDE 9.4 (2022-12-07)
Pl Major Mutations: Mone

Pl Accessory Mutations: Mone

PR Other Mutations: L10W = 113V » G16E = E35D » M36! » R41K = L635 » HESK + LESM

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



Stanford University

HIV DRUG RESISTANCE DATABASE

A curated public database to represent, store and analyze HIV drug resistance data.

HIV-1 Sequence Analysis Report

Generated at 10.02.2023 15:29:37

Drug resistance interpretation: RT

HIVDE 9.4 (2022-12-07)

NRTI Mutations: AG2V - KESKR - M1E4V

NMRTI Mutations: K101KE - G190S - P225PH

RT Other Mutations: K11T » V351 » T39N » K122E » D123N » 1135R » K173A - Q174K » G196E - Q207TA » R2115
Nucleoside Reverse Transcriptase Inhibitors Non-nucleoside Reverse Transcriptase Inhibitors

abacavir (ABC) High-Level Resistance doravirine (DOR) High-Level Resistance

zidovudine (AZT) Susceptible efavirenz (EFV) High-Level Resistance

stavudine (D4T) Intermediate Resistance etravirine (ETR) Intermediate Resistance

didanosine (DDI) High-Level Resistance nevirapine (NVP) High-Level Resistance

emtricitabine (FTC) High-Level Resistance rilpivirine (RPV) High-Level Resistance

lamivudine (3TC) High-Level Resistance

tenofovir (TDF) Intermediate Resistance
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RT comments
NRTI

*  AB2Vis an accessory mutation that often occurs in combination with the multi-NRTI resistance mutations K&5R or Q151M. A62V is widespread in subtype A
viruses in former Soviet Union countries but A62 is otherwise non-polymorphic.

* KG65R confers intermediate reductions in susceptibility to TDF, ABC, and 3TC/FTC. Itincreases AZT susceptibility. In NRTI-experienced, INSTI-naive patients with
K65R, TDF+3TC+DTG is usually highly effective and more effective than AZT/3TC/DTG. However, in patients receiving TOF+3TC+DTG, there is a risk of emergent
DTG resistance that does not arise in NRTI-naive patients receiving TDF+3TC+DTG.

*  M184V/l cause high-level in vitro resistance to 3TC and FTC and low/intermediate resistance to ABC (3-fold reduced susceptibility). M184V/I are not

contraindications to continued treatment with 3TC or FTC because they increase susceptibility to AZT and TDF and are associated with clinically significant
reductions in HIV-1 replication.

NNRTI

* KI101E is a non-polymaorphic accessory mutation that confers intermediate resistance to NVP and RPY and low-level reductions in susceptibility to EFV, ETR, and
DOR when it occurs with other NNRTI-resistance mutations.

*+ (G1905 is a non-polymorphic mutation that confers high-level resistance to NVP and EFV. It may also be associated low-levels reductions in DOR susceptibility. It
does not appear to be selected by ETR or RPV or to reduce their in vitro susceptibility.

* P225H is a non-polymorphic EFV-selected mutation that usually occurs in combination with K103N. The combination of P225H and K103N synergistically
reduces NVP, EFV and DOR susceptibility.
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* KI101E is a non-polymaorphic accessory mutation that confers intermediate resistance to NVP and RPY and low-level reductions in susceptibility to EFV, ETR, and
DOR when it occurs with other NNRTI-resistance mutations.

*+ (G1905 is a non-polymorphic mutation that confers high-level resistance to NVP and EFV. It may also be associated low-levels reductions in DOR susceptibility. It
does not appear to be selected by ETR or RPV or to reduce their in vitro susceptibility.

* P225H is a non-polymorphic EFV-selected mutation that usually occurs in combination with K103N. The combination of P225H and K103N synergistically
reduces NVP, EFV and DOR susceptibility.
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THE WORLD HEALTH ORGANIZATION 2009 LIST OF MUTATIONS

For Surveillance of Transmitted Drug Resistant HIV Strains

NRTI NMNRTI Pi
M41 T L1090 I 123 I
K65 R K101 E, P L24 I
D67 N, G, E K103 N, S D30 N
T69 D, Ins V106 M, A vaz I
K70 R, E V179 F M46 I, L
L74 v, I ¥181 e, I, ¥ 147 vV, A
V75 M, T, A, & ¥18E L, H, C 48 v, M
F77 i G190 A, 5, E 150 v, L
¥115 F P225 g F53 L, ¥
F116 ¥ M230 i 154 V, L, M, A, T, &
Q151 M 673 s, T, C, A
M184 v, I L76 v
L210 W vez A, T, F, 5, C, M, L
T215 ¥, ¥, I, 8, C, O, V, Ne3 D
K219 e, E, ¥, R 184 Vv, A, C
185 v
was D, S
190 M




Drug Resistance Mutations for Surveillance of Transmitted HIV-1 Drug-Resistance:
2004-2017 (total 1580)

30,00%
25,00%
20,00%
15,00%
_—
10,00%
_—
5,00%
0,00% e
2004-2012 2013 2014 2015 2016 2017
Herhangi Bir 8,88% 12,90% 9,88% 8,44% 10,47% 10,98%
—8—NNRTI 2,34% 3,23% 4,65% 2,88% 3,40% 3,41%
—=@— NRTI 6,54% 11,29% 4,07% 4,94% 4,45% 6,82%
——P| 0,47% 0,00% 1,74% 0,82% 2,62% 1,14%

Based on Bennett DE et all. Drug Resistance Mutations for Surveillance of Transmitted HIV-1
Drug-Resistance: 2009 Update.DOI: 10.1371/journal.pone.0004724



Ulkemizde Genel Durum

Korten ve ark. Sayan ve ark. Kuskucu ve ark. Sertoz ve ark.
n 273 1306 590 483
Donem 2011 2010-2015 2004-2010 2011-2015 2008-2016
NRTI 6,90% 8,10% 5,92% 5,23% 3,0%
NNRTI 0,00% 3,30% 3,55% 4,04% (s, O%/?’s 10/; 8A)
Pl 1,70% 2,30% 0,60% 1,60% 1,8 %

Any 8,60% 10,10% 10,00% 15,0%



RESEARCH ARTICLE

Integrase Strand Transfer Inhibitor (INSTI) Genotypic Resistance Analy-
sis in Treatment-nNaive, INSTI Free Antiretroviral-Experienced and
INSTI-Experienced Turkish Patients Infected with HIV-1

Murat Sayan’*", Figen Sarigul Yildirim®, Sila Akhan®, Ilkay Karaoglan’ and Halis Akalin®

Abstract: Background and Objective: Integrase strand transfer inhibitors (INSTIs) are currently
the standard of practice for first-line HIV therapy for most patients. We evaluated the mutations as-
sociated with INSTI resistance in naive HIV-1 infected patients and treated them with antiretrovi-
rals (ART).

Methods: The study, conducted in the 2018 - 2020 period, included 50 ART-naive patients, 69 IN-
STI free ART-experienced patients, and 82 INSTI-experienced patients. INSTI resistance mutations
were interpreted using the Stanford University HIVdb Program algorithm.

Results: INSTI resistance was not detected in ART naive patients. At least one INSTI resistance
mutation was detected in 10% of the INSTI-free patients and 29% of the INSTI-treated patients.
Major INSTI-mutations E138K, Y143R, S147G, Q148R, N155H, and E157Q were found in ralte-
Recerved: Octaber 10. 2001 gravir. Additional mutations, E92Q, E138K, GI140A, S147G, and QI148R were found in
Revised: January 10, 2022 elvitegravir; E192Q, E138K/T, G140A/S, S147G, Q148H/R, N155H, E157Q were found in dolute-
Accepted: January 28, 2022 gravir (DTG) experienced patients. According to all drug classes, drug resistance mutation preva-
lences were determined at the rate of 60%, 46%, and 46% in the RAL, EVG, and DTG groups, re-
spectively.

ARTICLE HISTORY

DOTI:
10.2174/1570162X20000220303104509

Conclusion: Our findings provide data for treatment and resistance management of INSTIs and
may provide feedback for INSTIs resistance surveillance consensus-building efforts. In viral re-
bound under INSTI treatment, INSTI-resistant mutations follow typical INSTI resistance pathways
and high resistance rates. INSTI resistance genotypic analysis should be considered before any
DTG-based regimes can be initiated in the future, and reduced DTG susceptibility should be care-
fully monitored and investigated.



Drug Resistance Mutations for
Surveillance of Transmitted HIV-1
Drug-Resistance: 2016-2017

2016
M4 | 150 G73 V82 N83 | w41 | D67 | m184a | T215 | k219 | k101 | K103 | vioe | G190
PI \ NRTI NNRTI
ATFS, ) Y,F, 1,5,
L V,L |ST,CAl CM,L| D L N,GE| V,I |cD,V,EQENR| EP N,S | MA | ASE
2 4 1 2 1 10 1 1 13 1 5 5 1 3
0.524% | 1.047% | 0.262% | 0.524% | 0.262% | 2.618%| 0.262%| 0.262%| 3.403%| 0.262%| 1.309%| 1.309% 0.262% 0.785%

TAM1: M41L, L210W ve T215Y
TAM2: D67N, K70R, T215F ve K219Q/E

2017
Mae | 154 | ma1 | pe7 | k70 | mi84 | 1215 | k103 | G190 | P22s
Pl / \ NRTI NNRTI
V,L, M, A, Y, F,1,S,
I L T, L N,G,E | RE V,I |c,DV,E| N,S | AS,E H
2 1 10 | 2 1 3 14 7 1 1
0.758% 0.379% 3.788% 0.758% 0.379% 1.136%| 5.303% 2.652%| 0.379% 0.379%
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Estimated level of resistance for ARVs:

2: Potential low-level resista_nce, total score 10 to 14
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4: Intermediate resistance, total score 30 to 59
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E138 Mutasyonlari

Yil n E138AG %
2009 42 1 2.38%
2010 68 3 4.41%

2011+2012 43 3 6.98%
2013 62 3 4.84%
2014 172 15 8.72%
2015 486 47 9.67%
2016 382 51 13.35%
2017 264 24 9.09%

14,00%
12,00%

10,00%

8,00%
6,00%
4,00%
2,00% i

0,00%
2009 2010 2011+20 2013 2014 2015 2016 2017

@% 2,38% 4,41% 6,98% 4,84% 8,72% 9,67% 13,35% | 9,09%
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