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Diinya Saglik Orgiitii Verileri (2016)
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Test Et & Tedavi Et
”TEST AND TREAT” STRATEJISI
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HIV TARAMA ve TANI TESTLERI

* Testler farkl amaglarla uygulanabilir:
=>» Tani, tarama, dogrulama, izleme,...

*Test algoritmasi

2> HIV infeksiyonunun varligini ya da yoklugunu belirlemek igin
uygulanacak testlerin sirasinin adim adim planlanmas:



HEDEF: Infekte kisileri atlamamak

* Hastaligin atlanmasinin sonuglar
agir olacaksa:

Duyarhligr yiksek; ozgillik siniri
disuk tutulmalhidir.
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Sorun: Yalanci Pozitiflikler



Cozum:

Ardigik 2 test uygulamasi ve net ozgillik:

Net 6zgiillik= (Ozgiilliik 1 + Ozgiillik 2) - (Ozgiillik 1 x Ozgiillik 2)

Ozgiillik 1= 0.996

Ozgiilliik 2= 0.998

Ozgiilliik 1 + Ozgiillik 2 = 1.994
Ozgiillik 1 x Ozgqiillik 2 = 0.994

Net Ozgiilliik = 1.994 - 0.994

=1.00
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Mevcut Testler; Genel Bakis

Assay
progression

Year

Generation
Antigen (Ag) Source

Specificity
Sensitivity
Negative Window

Detects
Antibody (Ab)

and Ag

Results

Confirming Tests

Indirect ELISA (HIV-1,2)

Signal

A Ab- conjugate :

A Patient IgG A

1St

Virus Infected Cell
Lysate

95-98%
99%
8-10 weeks

1gG Anti HIV-1

Single result

HIV-1 western blot
(WB) or
immunofluorescence
(IFA)

HIV-2 o8&
lysate ,.,”i.jf

Sandwich ELISA
HIV1,2 IgG & IgM

Ag-conjugate
Patient IgM

va\ 1 %<
peptide J

znd

Lysate &
Recombinant

>99%
>99.5%
4-6 weeks

I1gG anti HIV-1 and
1gG anti HIV-2

Single result

HIV-1 WB or IFA,
HIV-2 ELISA and WB
if HIV-1 confirm is
negative

1991
3rd

Recombinant &
Synthetic peptides

>99.5%
>99.5%
2-3 weeks

1gG and IgM anti
HIV-1, HIV-2 and
Group O

Single result

HIV-1 WB or IFA,
HIV-2 ELISA and WB
if HIV-1 confirm is
negative

Sandwich ELISA

HIV1,2 IgG & |

J
*

gM + p24 Ag

YA

¥ 7

. 4
Y

1 A=
Y

4t

Recombinant &
Synthetic peptides

99,5%
>99.8%
2 weeks

1gG and IgM

anti HIV-1, HIV-2 and
Group O. Also
detects HIV-1 p24 Ag

Single result; does
not differentiate Ab
from Ag positivity

HIV-1.2
differentiation Assay
followed by
qualitative HIV-1
RNA PCR if
differentiation assay
is negative

Recombinant &
Synthetic peptides

99.5%
100%
2 weeks

IgG and IgM

anti HIV-1, HIV-2 and
Group O. Also
detects HIV-1 p24 Ag

Separate HIV-1 and
HIV 2 Ab and Ag
results

Not determined at
the time of this
writing

HIV-RNA

p24 Ag EIA

3rd Gen. HIV Ab ElAs

D)

1st Gen. HIV Ab ElAs

HIV RNA
(plasma)

2nd Gen. Ab Assay

Days Post-Infection

1 2nd Gen. Ab Assay

1st Gen. Ab Assay

3rd Gen. Ab Assay

4th Gen. Ag/Ab Assay

17 2

| Using HIV Ag/Ab Combo assays closes the
window to detect HIV infection up to 5 days.



1 ve 2. kusak testler:

* |k gelistirilen testler

e Sadece IgG sinifi antikorlari
saptiyorlar

e Duyarlilik sorunlari

* Dogrulamada hala
kullanilmakta olan WB ve
IFA gibi testler 1. kusak
testler

Ist and 2nd Generation TA

L

—, [ Sample

!
| )\‘_ Anti-HIV Abs
ANy
) .
HIV Ag coated matrix
st -viral lysate
2nd - proteins/peptides

@]
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3. Kusak testler

*|gG ve |gM sinifi antikorlar

saptayabiliyorlar

3rd Generation IA

Anti I-]I"u =5 DrIE,M

— Sample A

HIV antigen coated matrnx + -
l ; % Labeled HIV Ags

-— ;‘% = 5%5*@

Ium.uetn: r chemilnminescent readout




4. Kusak testler

 Hem antikor hem da antijeni ayni

anda saptiyorlar 2 Combo test

* Duyarhlik ve 6zgulltkleri yuksek

4th Generation IA
HIV IEG rlg I-.I
P Y Sa.mple L % ?‘_ FlVp2Ag

HIV Ags ///
HIV p24 Ab

Labeled HIV Ags __, 5

-‘—gr

chemnlnmines

I Labeled Anti-p24 Ab

ﬁ*

OF. 2 mmdependent lzbels that allow mmdependent detechion of Az'Ab

Substrate
or Tngger

ent readout



5. Kusak testler

* Hem antikor hem da antijeni ayni anda saptiyorlar; ayri ayri raporluyorlar > Combo test

e Duyarhlik ve ozgulltkleri yuksek

 BioPlex® 2200 HIV Ag-Ab Assay (HIV-1/2 antigen/antibody combination immunoassay)
Boyali boncuklarin antikor ya da antijenle kaplanmasina dayali, FDA onay1:2015.

* «Multiplex flow immunoassay»: p24 AF' HIV-1 antikorlari (M ve O gruplari) ve HIV-2
antikorlarini ayni anda saptayip ayirabilen bir sistem
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Line IA (LIA)
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Multispot EIA dogrulama testi

Multispot HIV-1/HIV-2 Geenius HIV-1/HIV-2
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Sequence of HIV Assay Reactivity During
Early HIV Infection Relative to Western Blot*

WE POSITIVE I

-10

—> |gGIA

-15

-20

—

—> Ag/Ab rapid IA

-25

—3>NAT —> Ag/Ab

IlgGlgM POC IA  —> WB

e

IgG/igM Lab 1A
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Sensitivity®
(range)
Abbott
ARCHITECT HIV 18.39
Ag/Ab Combo CMIA (17.80- Nonreactive
Assay 19.68) Reactive
(Abbott pg/mL
Diagnostics)
GS HIV Combo
ES_.M 14.78
(Bio-Rad .
Laboratories) EIA (13.22- Nonreactive
15.89) Reactive
pg/mL
ADVIA Centaur
HIV Ag/Ab Combo 9.04 Nonreactive
(Siemens) CMIA (6.1-11.4) Reactive
pg/mL
BioPlex 2200 HIV Nonreactive
Ag-Ab Reactive for HIV
(Bio-Rad Ag-Ab with
Laboratories) Reactive for HIV-1
. 5.2 Ag and/or
Multiplex (5.0-5.4) Reactive for HIV-1
flow IA pg/mlL Ab and/or
Reactive for HIV-2
Abor
Reactive,
Undifferentiated
Determine HIV- Lateral Nonreactive
1/2 Ag/Ab flow, Ab Reactive
Combo® single- 25 pg/mL | Ag Reactive
(Alere) use Ab Reactive & Ag
device Reactive



MultiSpot (Bio-Rad Laboratories)

Geenius (Bio-Rad Laboratories)

HIV-1 peptides
HIV-1 recombinant (r)
proteins

gp4l (ENV)
r-gp4l (ENV)

p31 (POL), gp41 (ENV)
r-gpl60(ENV), r-p24 (GAG)

HIV-2 peptides

gp36 (ENV)

gp36 (ENV), gp140 (ENV)

Possible Results for

Nonreactive

Nonreactive

each assay Reactive: HIV-1 positive Reactive: HIV-1 positive
Reactive: HIV-2 positive Reactive: HIV-2 positive
No Equivalent Reactive: HIV-2 positive with HIV-1

cross reactivity

Reactive: HIV positive Reactive: HIV positive untypable
(undifferentiated) (undifferentiated)
Indeterminate: HIV-1 indeterminate | Indeterminate: HIV-1 indeterminate
No Equivalent Indeterminate: HIV-2 indeterminate
No Equivalent Indeterminate: HIV indeterminate
Invalid Invalid

Reading & Manual reading and interpretation Geenius Reader and automatic

interpretation of result

interpretation on Geenius Software

Data Input to LIS/LIMS

Manual

Bi-directional connection to
LIS/LIMS

Possible resolution of
undifferentiated
results

Dilution protocol (Pl)

No Equivalent

Specimen type

Serum or plasma

Serum, plasma, fingerstick or
Venous whole blood

Intended use

Differentiation of HIV-1 and
HIV-2 antibodies in multi-test

P DN

Confirmation and differentiation of
HIV-1 and

[T LY B P e R [,




* Multispot vs Geenius:

- Duyarliliklari: %100 vs %100

- Ozgullikleri: %96.3 vs %99.1% (NS)

- HIV-1'i ayirtedebilme performanslari: %99.2 vs %100
- HIV-2 ’i ayirtedebilme performanslari: %98.1vs %98.1

* INNOLIA vs Geenius:
- Duyarhlik: %83 vs %86
- Ozgulliik: %91vs %99



4. Kusak Hizli Testler

e Alere HIV Combo
 SD Bioline HIV Ag/Ab Combo




Kendi Kendine Test 'SELF TEST (ST)

Fingerstick/whole blood-based HIV RDTs for self-testing on the market

Assay name (manufacturer)

autotest VIH®
(AAZ Labs, France)

Private sector version
BioSURE HIV Self Test
(BioSURE, United Kingdom)

Public sector version
BioSURE HIV Self Test
(BioSURE, United Kingdom)

INSTI HIV Self Test
(bioLytical Laboratories,
Canada)

Generation

2" generation

2M generation

9M generation

3" Generation

Sensitivity

100%

99.7%

99.7%

100%

Approximate

Approval status price per test
(USS)

99.8% submitteCdEVmHa(r)kSg (to 3§;s%§1er)
99.9% CE marked (to (frc?r:siﬁ']er)
09.9% CE marked (to p%gﬁ)c_;f—i:tor)
99.8% CE marked %

(to consumer)

Oral fluid-based HIV RDTs for self-testing on the market

Assay name (manufacturer) Generation | Sensitivity

OraQuick® In-Home HIV Test

nd 5 Q 0
(OraSure Technologies Inc., USA) < fETEEE 2l =Ed

OraQuick® In-Home HIV Test

nd i 0, 0
(OraSure Technologies Inc., USA) 2! generation 100% 99.8%

Approval status

FDA

Completed CE

procedure, pending

CE certificate

Approximate
price per test
(US$)

40

(to consumer)

NA



Kendi Kendine Test
SELF TEST (ST)

Bl Countries with Policy Supporting HIVST
Australia, Belarus, Chad, China, Kenya, Lesotho, Malawi, Rwanda, South Africa, Spain, United
Republic of Tanzania

B Countries with Policy Supporting HIVST & Products Approved For HIVST
France. United Kingdom. United States Of America
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MARKET AND TECHNOLOGY LANDSCAPE

HIV RAPID DIAGNOSTIC TESTS
FOR SELF-TESTING

3“ EDITION

Facility-
based
(pick-up/self-
test on site)

Integrated
(e.g. VMMC,
TR, STls,
reproductive
health)

Source: WHO, 2016 [20].

Partner-
delivered

Workplace
programmes

Community-
based
(door-to-door)

Pharmacy-
based




Point of Care’ Testler ve Mobil Saglik Teknolojileri;

Cheap Smartphone Dongle
Diagnoses HIV And Syphilis In 15
Minutes




IKILT YA DA COKLU TESTLER

Accelerating introduction of dual syphilis & HIV rapid diagnostic tests

A simple, proven, and inexpensive dual test for syphilis and HIV, combined with
a web-linked hand-held optical reading device, could improve the quality, acceptability,
and uptake of testing and treatment in rural areas to accelerate elimination of MTCT
of syphilis and HIV.

Why do we care?
« Globally, syphilis caused 300,000 stillbirths and neonatal deaths in 2008,
and 390,000 children were newly infected with HIV in 2010

- These are preventable deaths
« Newboms in Zambia are at great risk
- 53%of dees are seropositive for syphilis

- 123%of dees are seropositive for HIV
- Syphilis-positive pregnant women are two times more fikely to be seropositive for HV

« We have an opportunity to make a difference in Zambia
- 949% of antenatal attendees were tested for HIV

“In Zambia, if we're going to be »
successful in eliminating pediatric = Only 439 of antenatal attendees wese tested for syphilis
AIDS, we also have to prevent + Innovative strategies are needed to ensure that all pregnant women are tested
' for syphilis and HIV in early pregnancy

congenital syphilis. .. It is simply
unacceptable for this disease to

continue to plague women and What will we do?
children.” - Assess laboratory performance of newly available dual rapid diagnostic
Susan Stmme tests (RDTs) for syphilis & HIV
Blzbeth: Glaser Peckatric AIDS Foundatioa - Field test the highest parforming RDT along with a web-linked handheld
optical reader offering patient-tailored care algorithms

What will we learn?
+ Dual RDT performance
« Acceptability of dual testing by patients and staff
- Effect of optical reader on improving testing quality and data management
- Feasibility of web-based surveillance to improve program and procurement
« Acceptability of patient-tailored care

algorithms

= Changes in utilization of health services

What difference will this innovation make?

« We can help eliminate mother-to-child transmission of syphilis and HIV in
600,000 infants born in Zambia each year

« Improved data can provide evidence for informed public health decision-
making

« Generic protocol can be used for other countries interested in scaling up
integrated antenatal services

For more information: Dr. Lori Newman. newmanl@who.int

e HIV+SY
e HIV+SY+HCV/HBV

‘We can help eliminate mother-to-child transmission of syphilis
and HIV in 600,000 infants born in Zambia each year’



N A T TE S TLE RI Cepheid GeneXpert® System

Beckman Coulter Veris

®

B e
Hologic Panther -

Diagnostics for the Real World

Alere™ Q System




HIV INFEKSIYONUN EDINILMESI ILE GUVENILIR BIR SEKILDE
SAPTANABILIMESI ARASINDAKI SURE = PENCERE DONEMI

TEST Pencere Pencere
donemi donemini
(hafta) kisaltma (giin)

1. kusak =6 ————-
2. kusak ~ 4-6 10
3. kusak ~3-4 6
4. kusak ~2 5
NAT

Tek tek <1-2 3

Havuzlanarak <1-2 3



HIV Laboratory Diagnhostic Testing Algorithm (adapted from CDC and APHLLaboratory
Testing for the Diagnosis of HIV Infection: Updated Recommendations. 2014)

HIV-1/2 Antigen/Antibody Combination = Step 1
Immunoassay
(+) (-)
Negative for HIV-1 and HIV-2
l antibodies and p24 Ag

HIV-1/HIV-2 antibody differentiation immunoassay . Step 2

HIV-1 (+) HIV-1 (-) HIV-1 (+) HIV-1 (-) or indeterminate

HIV-2 (-) HIV-2 (+) HIV-2 (+) HIV-2 (-)
HIV-1 antibodies HIV-2 antibodies HIV antibodies

detected detected detected® l
NAT Step 3
*Additional testing required to rule out dual infection with HIV-1 and HIV-2 l l
[#] indicates reactive test result NAT l‘+} MNAT |:']

(-} indicates non-reactive test result

Acute HIV-1 infecti M iwe far HIV
MAT: nucleic acid test s NIRRT egative far




orld Health

rganization

=

Report Hl'h" negative

Perform
Al

Repeat
Al and A2

Testing strategy for HIV diagnosis
in_high prevalence settings

Al+ A+
Report HIV-positive

Al-A2-
Report HIV-negative

- -

Al+ Al- A3+ Al+ Al- A3-
Report HIV-inconclusive Report HIV-negative, if Al is 2* or
(retest in 14 days) 3" generation assay

Report HIV-incondlusive, if A1 is 4™
generation assay (retest in 14 days)




orld Health
rganization

=

-

Al-
Report HIV-negative

Al+ AL
Report HIV-negative,
ifAlis
2™ or 3" generation assay

Testing strategy for HIV diagnosis
in low prevalence settings

Report HIV-inconclusive,
if A1 is 4" generation
assay (retest in 14 days)

Repeat
A1l and A2

Al- Al-
Report HIV-negative

Al+ Al+

- -

Al+ A2+ A3+ ﬂéile;sr?ﬁl?i
Report HIV- inconclusive
positive (retest in 14 days)
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Erigkinler‘de ve | 4KUSAI&ELIS~'1.
18 GYdan bUYUk GOCUkIGr'dG (HIV-1/2 antikor ve p24 antijen tarama)

HIV tarama algoritmasi “fk"f b

TEST SONUCU= HIV-1 NEGATIF

HIV-1 anfijen ve HIV-1/2 antikorlan

YORUM: ap1smdan negatiftir.

HIvV-1 %km&m it keamt volchar Temas Sykdisiinin 1 we 3. avmnda

HIV-2 giphesi varsa HIV-2 RNA tekrar test edilmelidir. |

arastirhr \\ J
“ /’ -

¥ Akt HIV epfekeainpmg ile ihiskali bulgn v belirt vefraya Ay kitle aymfarkl gimlerde ik kez ELISA
*Kiza sifire nce nskh temas Sykisi Lﬁ::;ln ﬂi;ﬂm birisi 2ym tipten ahnan
YOK VAR E birisi reaktif
l lv Her ikisi de non-reaktif 1l az Birist red
I
/f' '“\\ HIV-1 ENA gahalr veya :
{ TEST SONUCTU= 24 hafta somra ELISA :
NEGATIF tebrarlamr I
|
» . ,"f _ - \H\ I
%’ 1 antijen wve l 1 1EST SONUCT= |
HIV12 orlan HIV-1 ENA EIA NEGATIF :
agismndan negatiftir, l l Non-reaktif | v oping I
HIV  snfehsionid. &t | NEGATIF  pozrTF Teknik sorun va da omek | !
laboratwar bulgusn kanzma ' olasthEm :
xfm /" dizlamak kogulu ile sohug I
Akut HIV-1 negatifii '
enfelsivonn " -
. l,f/’ - _"\-\.,\ |
[ TEST SONUCU=NEGATIF "y
k2 . I
(- \ YORUM: :
I
I
I
i
i
1
I
|
¥

[ DOGRULAMA MERKEZINE GONDERILIR ]




18 aydan blyik ¢gocuk ve ([ TEKRARLAYANREAKTIVITE |

eriskinlerde 6nerilen l
dogrulama testi tani algoritmasi | HIV-172 antikor aysrt odich 1o |
HIV-1 {+) | HIV-1 () HIV-1{+) HIV-1/2 () veva
HIV-2 (-) HIV-2 (+) HIV-2 ()
l ¢ Sorum: ™ [ HIV-1 RNA
Vorum: HIV antkorlan pozmtif
HIV-1 antikorlan pozitif. Eﬂm ipin laboratuar
HIV-1 gnfeksiyoms icin i var o '
, HIV-1 RNA ve HIV-2 RNA igin ek
Rheratpiag Jant var. test Klinik olarak serekli ise merilir + -
. S
1 HIV-1 nagatf*
Yorum: HIV-2 epfekaionn
HIV-2 antikorlan pozitif. HIV-2 yomiinden
exfiksizoms isin laboratmoas kanst var. arzgtmlmal

¥
[ Akt M’mmm]




f/f— Anne gebeligi sirasmds DOGRU \I /;me gebelifi sirasmda dofm antirstroviral \

Yenidoganda ve i s ey bl

18 Ayliktan Kiigiikler Igin FIV sydiismhris DUSCK L Tor Do’ s b,
1. Test: 14-21 gii 12 &y

Onerilen Algoritma L 2 g:;;i;gg%m ) + Tot 465

\*Kmdﬁn kam dnerilmez /

r[ HIV-1 DNA veya RNA

N
Pozitif Negadt
En baza siirede tekrarlan Yaptlan seri virolojik test squmlap, NEGATIF ise bebek )
| HIV-1 nggatif, kabul edilir. St cocugu semptomatk; hale
gelirse testlen telrarlamr
Pozitif -
L *  Anne st almayan, alt aydan biiyitk bebeklerde
ik veya daha farla HIV antiker testi negatiflizd ile
HIV epfekesivony diglamr®
HIV-1 Pozitif _,/J

*Bebegin anne siiti aldiZy siirece risk zlanda oldugu géz dnimde bulmdurlmaldnr.

=ART nin serplojik test sonuclanm etkilevecegi ummulmamalidir. Profilaksi tamamlandiktan 2-4 hafta sonra
serolojik testler teboarlanmalidar.




HIV Test Sonucu Raporu Aciklamalari

1. HIV-1/2 Ag/Ab ELISA 1. Nonreaktif HIV-1 antijen HIV-1/2 antikorlari agisindan negatif. HIV enfeksiyonuna Negatif

1.HIV-1/2 Ag/Ab ELISA

2. HIV-1/2 ayirt edici test

HIV-1/2 Ag/Ab ELISA
HIV-1/2 ayirt edici test

HIV-1/2 Ag/Ab ELISA
HIV-1/2 ayirt edici test
HIV-1 RNA

HIV-1/2 Ag/Ab ELISA
HIV-1/2 ayirt edici test

HIV-1/2 Ag/Ab ELISA
HIV-1/2 ayirt edici test

Reaktif
HIV-1 reaktif, HIV-2 nonreaktif

Reaktif
HIV-1 nonreaktif ,HIV-2 reaktif

Reaktif
Nonreaktif veya indeterminant

RNA saptandi

Reaktif
HIV-1 ve HIV-2 reaktif

Reaktif

Nonreaktif veya indeterminant

ait laboratuvar bulgusu yok. Eger akut HIV enfeksiyonu siiphesi varsa

HIV-1 RNA oOnerilir.

HIV-1 antikorlari pozitif. HIV-1 enfeksiyonu igin laboratuvar bulgusu

var.

HIV-2 antikorlar pozitif. HIV-2 enfeksiyonu icin laboratuvar bulgusu

var.

HIV-1 pozitif. Akut HIV-1 enfeksiyonu icin laboratuar bulgusu var

HIV antikorlari agisindan pozitif. HIV enfeksiyonu igin laboratuvar
bulgusu var. HIV-1 ve HIV-2 RNA icin ek test klinik olarak gerekli ise

onerilir.

HIV-1  antikorlari  konfirme edilmemistir. HIV-1 RNA testi
uygulanmamistir.  Ornegin test siireci tamamlanmamistir.  HIV
antikorlari agisindan takibi ve HIV-1 RNA testinin en kisa siirede

tamamlanmasi gerekir.

1. ve 2. test sonuglari rapor edilir

1. ve 2. test sonuglari rapor edilir

1, 2 ve 3. test sonuglari rapor

edilir

1. ve 2. test sonuglari rapor edilir

1. ve 2. test sonuglari rapor

edilir.



Desantralizasyon

Lab-NAT, EIA, HTT
Ulusal Referans Laboratuvarlar

Bélgesel, Uiniversite ve egitim

Lab-NAT, EIA, HTT
hastane laboratuvarlar

Hizh-NAT, EIA,HTT Laboratuvarlar

HTT Birinci basamak saghk
kuruluslan: egitilmis
uygulayicilar

HTT Goniillii toplum

merkezleri: egitilmis
uygulayicilar



Dogrulama yapilmadan istekte bulunan hekime reaktif sonucun bildirilebilecegi
durumlar:

* Dogum eylemi baglamis ve antiretroviral tedaviden yarar
gorebilecek gebeler

* Mesleki kazalardan sonra yapilan incelemeler

«HIV ile iligkili olabilecek klinik belirtileri/bulgular:, HIV'i
tanimlayici hastaliklari olan kigilerin acil tedavisi

 Dogrulama sonuglari heniz alinmadan taburcu edilecek
hastalar

» Takibi yapilamayacak kisgiler



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

Gunliik ©® 10°-10'2 yeni viryon olusumu; RT

hatalari nedeni ile yiiksek mutasyon hizi IC,, Wild-Type Lab Strain IC,, Patient Strain

Wild-Type Lab Strain

)7 FOLD CHANGE

10-3-10* Mutasyon/Replikasyon
3-4 Rekombinasyon / replikasyon

—a
o
?

e, Y
EERRE - TLTTRE ST

IC,,

Patient Strain " "

...........................................................

Inhibition of Viral
Replication (%)
3

Direng gelisimi viruslar arasinda farklilik gosterir

T
9

Drug Concentration (ug/ml)

- RNA’liviruslarda daha hizli

- Direng mutasyonlarinin evrim hizi degisken

- Bazen tek bir mutasyon yiiksek diizeyde R kazandirabilir

- Baziilag siniflarina karsi R mutasyonlarin asamali bir bicimde birikimi sonucu
gelisir

- Rileiliskili bazi mutasyonlar virusun fittness ini disiarir = ilave

mutasyonlar fittness i restore edebilir
David H. Spach, MD. Features of Genotypic and Phenotypic

Resistance Assays. HIV Web Study (www.hivwebstudy.org)



HIV’in Yagsam Donglisii ve Anti-HIV llaclarin

Hedefleri

An HIV is shown infecting & CDI Tlymphoeyte, |

Giris Inhibitorleri (El)
T20,

Maraviroc/MVC,
Cinicriviroc/CNC) (AMD3100 RAL, EVG, DTG
AMD 070)

llag siniflan:

Nukleosid Revers
Transkriptaz Inhibitorleri
(NRTI)

AZT, ddI, d4T, 3TC, FTC,
ABC, TDF, (TAF)

Non-Nukleosid Revers
Transkriptaz Inhibitorleri
(NNRTI)

EFV, NVP, ETR, RPV

Proteaz Inhibitorleri (P1)
sQv, Ibv, RTV, NFV, fAPV,

Lpv, ATV, TPV, DRV

Integraz inhibitdrleri(INI)



Direnc Nasil Gelisir?

Sosyal/kisisel problemler
Ref 1m ile 1lsikli konular

Zayif Potens o
"ll“oks1s1te

Yanlis Doz

, . Zayif Uyum
Konak Genetlk\@? ler l

Zayit Emilim  —| Yetersiz ila¢ Diizeyi
!
Hizli klirens Ilac varhgina ragmen

Viral replikasayon

Zayif Aktivasyon

[la¢ Etkilesimleri Direngli Virus




Antiretroviral ajanlar ve genetik bariyer.

Jiog 4

Tekli tedavi ile
VY degisikligi

2i0Q

1log 4

Genetik Bariyer

Genetik bariyer

Tedavi basansizh@ igin gereken
yaklagik mutasyon sayis

Bir virus bir AV tarafindan inhibe edilirken bir
yandan da diren¢ mutasyonlari gelisen suslar
secilir. Bu olayin ne kolaylikla gerceklesecegi,
gelisecek olan olasi mutasyonlarin virusun
fittness ini azaltmaksizin direng
kazandirabilmesine baghdir. Bu olgu «genetik
bariyer» olarak bilinmektedir.



ARV direnc testleri

* Genotipik testler:
- RT-PCR sonrasi: - Dizi analizi
- Revers hibridizasyon
- OLA (Oligoniikleotid ligation assay)

* Fenotipik testler: Ticari



Direnc Saptamada Yeni Yaklasimlar:

* Droplet (digital) PCR
* Tek bir moleuklin cogaltilmasi ve saptanmasi olanakli,
* Mutant kokenlerin daha hasas saptanmasini saglayabilecek

e Ultra-Deep Sequencing

* Klasik dizilemede poptlasyonu olusturan kokenlerin oran %20’nin Gzerinde ise
saptanabiliyor.

e Ultra-deep dizileme ile %1 gibi mindr varyantlari bile saptamak mimkin



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



Plasma
E——

-

% «

Extraction of HIV RNA

Reverse Transcription

DNA Sequencing YND

e 23e 038R

Ornek:
PLAZMA

 APOBEC3

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



Direnc Analizinde Izlenecek Ana Yollar

Kurala Dayali Sistemler ' Yapay Zekaya Dayali — Makine Ogrenmesine
L 6KkL  viE M Dayali(Zahiri)
i S
F M F : L I 1. C')grenme .
v ! v v Veri Toplama
' [ l I

Genotipler Fenotipler
Mutl, Mut2, Mut3, Mut4
Mutl
Mutl, Mut2
Mut4

'w‘it 1

Uzman Grup

oA

2. Tahmin

3
Tahmin

Mutl, Mut4

|
|
[ Model | J IR,
|
|
|

STANFORD UNIVERSITY

HIV DRUG RESISTANCE DATABASE

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

Matthias Doring Duyarll @
Max Planck Institute for Informatics,ESCV Workshop “Techniques in Clinical Virology” geno2pheno

Direncli

[resistance]

December 4, 2015



HIV-Db mutasyon siniflamalari

PR mutasyonlari:
- Majoér DRM

- Aksesuar DRM
- Diger

RT Mutasyonlari:
- NRTIDRM

- NNRTI DRM

- Diger

IN mutasyonlari:
- Majoér DRM

- Aksesuar DRM
- Diger

* None: Yukardaki siniflamalara girmeyenler

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

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

imza (Signature) Mutasyonlan: 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 dizeyde direnc.



Skorlama;

* Tek tek saptanan mutasyonlarin etkisi ve bunlarin kombine etkileri g6z
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 | ATV/r DRV/r FPVir IDVir LPVir NFV 5QVir TPVir 0-9 DUYARLI, o N .
T7as|, o o o o o 15 0 o 10 -14 OLASI DUSUK DUZEY DIRENG,
Total 0 o 0o o o 15 0 0 15-29 DUSUK DUZEY DIRENC,

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

Total:| &0, 15 -100 -10, 10 &0 -10 0 0 0 [l

MARVEL on RT mutations at position 184

HIVdb Algorithm: Comments & Scores

= M184V/l 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, TOF and d4T and are associated with clinically significant reductions in HIV-1
replication. In combination with K101E or E138K, M184l synergistically reduces RPV susceptibility.

Mutation 3TC FTC ABC AZT DAT DDl TDF Footnote: Mutation scores on the left are derved from
published liferature linking miutstions and ARWs [the
M134l 80 80 15 -10 -10 10 -10 comiplete detsils can be found in the HI'Vdb Relsase
LARETAT) &0 a0 15 -10 -10 10 =10 Motes).



Mutation Scoring

PR  ATVIr DRVIr FPVir IDVir LPV/ir NFV SQVir TPVIr
T745 0 0 1} ] 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| B0 15 -10 -10) 10] 60, -10] - - - -
Total: &0 15 -100 100 10 &0 -10 0 0 0 0

Mutation Patterns g:;:::::::
184V 7022
6/N.70R 184V 1143
411184V 210W 215Y 821
41L.184V 215Y 798
41L 67N 184V 210W 215Y 795
T0R. 184V 697
67N.70R. 134V 215F 380
65R. 184V 376
T4V 184V an
410 67N.69D 184V 210W 215Y 359

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

AZT TDF ABC 3TC
fold, fold, fold, fold,

05124 05s 31125 200475
3T | 12m | 4.5y -
(A8 16 [65s [200s
604 1124 514 [2005"
W30 164 (NG5 200
08 077 | 344 200500
77; 1.0, | 55 [N200g0
046 | 1. 200,
03 04 52 [200%°
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 pattemns are also available here.

Fold Resistance

DaT
TDF

oDi
atc

3
1.5
15
3
1.5

I | — |
10
2
4
6
2
3 20
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Stanford University

HIV DRUG RESISTANCE DATABASE

[~
\L"' A curated public dotobase to represent, store and analyze HIV drug resistance data.

GENOTYPE-RX

GENOTYPE-PHENO

GENOTYPE-CLINICAL

HIVdb PROGRAM

ABOUT HIVdb

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, & 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, &
o151 M 673 5, T, C, &
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

yil (toplam 1580) NRTI NNRTI Herhangi Bir
2004-2012 214 1 14 5 19
0.47% 6.54% 2.34% 8.88%
2013 62 0 7 2 8
0.00% 11.29% 3.23% 12.90%
2014 172 3 7 8 17
1.74% 4.07% 4.65% 9.88%
2015 486 4 24 14 41
0.82% 4.94% 2.88% 8.44%
2016 382 10 17 13 40
2.62% 4.45% 3.40% 10.47%
2017 264 3 18 9 29
1.14% 6.82% 3.41% 10.98%

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



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%

Herhangi Bir

NNRTI
=@==NRTI
—o—P

L
/\.

P

2004-2012 2013 2014 2015 2016 2017
8,88% 12,90% 9,88% 8,44% 10,47% 10,98%
2,34% 3,23% 4,65% 2,88% 3,40% 3,41%
6,54% 11,29% 4,07% 4,94% 4,45% 6,82%
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



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

2016

Ma6 | 150 G73 V82 N83 M41 D67 | m184 | 1215 | K219 | k101 | k103 | vioe | G190
B PI NRTI NNRTI
AT,FS, Y,F1,S,

L V,L |[S,T,C,A| C,Mm,L D L N,G,E| V,I lcD,VEIQENR|l EP N, S M,A | 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
TAM?2: D67N, K70R, T215F ve K219Q/E
2017
Ma6 | 154 M4l D67 K70 M184 | T215 K103 | G190 P225
PI NRTI NNRTI
V, L, M, A, Y,F1,S, |
I, L T,S L N, G, E R, E v, |c,D,V, E’ N, S A, S, 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%




Ulkemizde Genel Durum

Korten ve ark. Sayan ve ark. Kuskucu ve ark. Sertoz ve ark.
n 273 1306 590 483
Dénem 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%/?’: 10/; 8A)
Pl 1,70% 2,30% 0,60% 1,60% 1,8 %

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



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% | II

0,00%
2009

E% 2,38%

2010

4,41%

2011+20
12
6,98%

2013

4,84%

2014

8,72%

2015

9,67%

2016

13,35%

2017

9,09%
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Stanford University
@ HIV DRUG RESISTANCE DATABASE

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

HOME GENOTYPE-RX GENOTYPE-PHENO GENOTYPE-CLINICAL HIVdb PROGRAM ABOUT HIvdb

HIV-1 Drug Resistance in ARV-naive Populations

i Compendium of published virus sequences from 50,869 persons, 287 studies according to region, year and subtype

Publications

| Continent * Country Publication Resi‘;tsnee n ‘ -
Afiica ANGOLA ' :' B By
Africa ANGOLA 21 140 | O
Afica ANGOLA 41 21| -
Africa ANGCLA  Castelbrancot0 57 35
Africa SENIN Chamberiand12 39 127
Africa BOTSWANA Bussmann(5 0 71 % p ' O
Africa SOTSWANA Bussmannii 13 152 Q O
Africa Eﬁ:;; NA  gomdat2 8.2 42 r . .
Africa Tekit0 125 104 O d b (‘J 9
Africa \ergne08 31 195 . ‘9 . € .g' )
&) E g oL\
| Afica Ayoubald_Afrcs 07 147 O .O (9 \IE‘Q\‘L@
= \ A A A
| Afiica Vidal07 1 105 @ ® J ; é’ i
| Africa Carr05_Africa 0 a1 ¢ N
| Africa CAMEROOM Nizi0§ 0 27 s
| afica CAMEROOM e 21 = o. @
| &fica CAMEROOM Nd 27 74 O A
| Africa CAMEROOM Youngpairoj12 35 57 s
| africa CAMEROO® Sillong13 38 130 >
| Africa CANMEROON 510 41 49 3 .
| Africa CAMEROOM Aghokeng11 7.3 205 _ | O g .
~rrizoA \ (\
o ‘8
n % Resistance
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© 1998-2014. All Rights Reserved. Questions? Contact Stanford HIVDB
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@ HIV DRUG RESISTANCE DATABASE
> Acurated public database to represent, store and analyze HIV drug resistance data.

HOME

GENOTYPE-RX GENOTYPE-PHENO GENOTYPE-CLINICAL HIVdb PROGRAM ABOUT HIvdb

- HIV-1 Drug Resistance in ARV-naive Populations |

Compendium of published virus sequences from 50,869 persons, 287 studies according to region, year and subtype

Publications e o
| Continent ° Coun Publi ; n =t ;
x g O

| Africa ANGOLA fang10 0 Y = ~
| Africa ANGOLA  Barolot4 21 140 ~ ©® -
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| Africa ANGOLA  Castelbrancot0 57 35 |
| Africa SENIN Chamberiand12 39 127 =l O O
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| Africa S A Bussmannii 13 152 .

Africs ?};@3 NA  somdst2 82 42 L= .
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i ® © o
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90-90-90: Treatment for all

There are 36.7 million @ But only 60% know they -0 Less than half of people ~-a  And only 38% have
people living with HIV are HIV positive. living with HIV are on achieved undetectable
The rest do not antiretroviral therapy = levels of HIV

. Tesekkiirler...



