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1981

Mortality and Morbidity Weekly Report (MMWR) reports of men
treated for biopsy-confirmed Pneumocystis carinii pneumonia
at three different hospitals in Los Angeles, U.S.A.; All patients
showed signs of severe immunodeficiency.
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San Francisco’da bir otobus duragdi, 2011.



In 1983, a new retrovirus, termed lymphadenopathy associated virus (now called HIV 1) was isolated from the T-cells of a patient
with persistent generalised lymphadenopathy.

25 yil sonra (2008) Barre-Sinoussi’ye Nobel oduli getirdi.

Kaynak: http://www.nobelprize.org/nobel_prizes/medicine/laureates/2008/barre-sinoussi-facts.htm|



Boston, USA - 2015



HIV (+) tanisi alan bir ¢ok kisi benzer bir sekilde asagidaki

DIRTY deneyimleri yasiyor:
HELPLESS y yasty

BEING PUNISHED

A VICTIM -Test sonucundan sonra yasanan sok

SICK

AN ADDICT i
A WHORE Izolasyon

DYING

A STEREOTYPE -Inkar

GUILTY

-Kendine zarar verme (bazen)

H Iv *HIV'in bulagsmasi kisinin kendi elinde degildir. Bu nedenle ilk asamada
POSITIVE bitln strec kontrol disidir.

IT'S TIME TO CHANGE THE WAY WE SEE, THINK, & SPEAK HIV.
IT'S NOT WHAT IT USED TO BE. YOU CAN HELP END THE STIGMA.

S+IGMA
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Kisi toparlanip bilgi edinme ihtiyaci duymaya basliyor. Bu asamada siklikla
su sorularin yanitlar araniyor:

« Ne kadar yasayacagim?

« Tedavi olabilecek miyim?

« Tedavi ise yarayacak mi?

« Tedavinin yan etkileri olacak mi?

*Her sey normale doner. Bu asamada butun streg kisinin kontroltndedir



HIV ve AIDS terminolojisi olduk¢a sorunludur.
Yas1 kuc;uk acisl buyuk

AIDS'li 6 yasindaki Y.C'nin zor yasama.

*Damgalama (stigma)
01 Aralik 2012 *Ayrimcilik (discrimination)



Human retroviruses

Six human retroviruses have so far been identified. All infect T cells.
HTLV 1 - T-cell leukaemias/lymphomas, Tropical spastic paraparesis
HTLV 2 - No known pathology

HIV1&2-AIDS

Two new human retroviruses were identified recently in a few individuals from Central Africa. They are related to HTLWV1 and 2
and have been called HTLY 3 and 4. No pathclogy has yet been attributed to them.
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Organization of the HIV-1 Virion

Reverso 3
Transcriptase

Genome organization

Retroviruses have a diploid genome (2 copies of RNA genome per virus particle). The genome codes for at least three genes:
gag, pol and env.
LTR -gag - pol -env - (onc) -LTR

LTR - Long terminal repeat - non coding regulatory sequences at each end of the genome, which are necessary for integration
into host chromosome and which also control gene expression

gag - codes for the core proteins, structural vinon components

pol - reverse transcriptase (polymerase)

env - envelope glycoprotein

onc - ocncogene



Diversity of HIV

Genotip | Grup Grup M Grup M Grup M
subtip subsubtip |CRF

HIV-1 MN,OP A-D F-H, J-K Al -A4 50 CRF
F1, F2

HIV-2

CREF: circulating recombinant form

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

In 1986, a second closely related virus, termed HIV 2 was isolated from a patient from West Africa with AIDS.



Complexity of HIV-1 CRF subtypes

Table 2. Circulating recombinant forms (CRFs) of HIV-1?

CRE___|Subtypecomposion ___________|Geographical distribution |
CRFO01_AE AL E South-East Asia, East Asia, Central Africa
CRF02_AG A, G West Africa, Central Africa, MENA
CRFO03_AB A B Eastern Europe and Central Asia
CRF04_cpx A, G H K U Greece, Cyprus
CRF05_DF D, F Central Africa, Europe
CRF06_cpx A G, J K Central Africa, West Africa, Estonia
CRF07_BC B, C China
CRF08_BC B, C China
CRF09_cpx A G U West Africa, Central Africa
CRF10_CD C,D Tanzania
CRF11_cpx A, G, J, CRFO1_AE Central Africa
CRF12 BF B, F South America
<A, G, J, U, CRFO1_AE, CRF11_cpx_> Central Africa

RF14_E B, G Spain
CRF15_01B CRFO1_AE, B Thailand
CRF16_A2D A2, D Kenya, Argentina, South Korea
CRF17_BF BF South America
CRF18_cpx A1, F, G H K U Cuba, Central Africa
CRF19_cpx A1, D G Cuba, Central Africa
CRF20_BG B, G Cuba
CRF21_A2D A2,D Kenya
CRF22_01A1 CRFO1_AE, A1 Cameroon
CRF23_BG B.G Cuba
CRF24_BG B, G Cuba
CRF25_cpx A G U Central Africa, Saudi Arabia
CRF26_AU AU Democratic Republic of the Congo
CRF27_cpx A E,G H J K U Democratic Republic of the Congo
CRF28_BF B, F Brazil
CRF29_BF B. F Brazil
CRF30_0206 CRF02_AG, CRF06_cpx Niger
CRF31_BC B, C Brazil
CRF32_06A1 CRF06_cpx, Al Estonia
CRF33_01B CRF0O1_AE, B Malaysia, Singapore, Indonesia
CRF34_01B CRFO1_AE, B Thailand

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




Afrika is a major source for HIV-1 CRF subtypes
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Afrika is important basin for HIV co-infections
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Fig. 5. Co-infection is necessary for genetic recombination.

doi.org/10.1016/j.virusres.2012.06.015



Why we survey that the diversity of HIV-1 subtype

Vaccine development

Immune response and escape Transmission routes

Disease progression
Pathogenesis

Diagnosis Drug resistance

Viral load measurement  Response to HAART

Figure 3 The central importance of HIV diversity. Aspects of
HIV infection which are affected by HIV genetic variability are
shown.

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

-

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



HIV’in bulasinda ve artisindaki
temel neden cinsel temastir.

HIV, genital mukoza ile temas eder, epitel
katmanini gecer ve burada bagisiklik
(dendtritik) hiicreleri ile karsilasir ve
cogalmaya baslar.

Bagisiklik hiicreleri onu kan ve lenf dolagimina

tasir ve boylece HIV, derin doku/organlara
ulasir.

| From exposure to infection: sexual transmission of HIV |

(]
1.Exposure to HIV

2.HIV crosses the epithelial layer of the
mucous membrane

%@0%

3.HIV infects the immune cells and starts replicating

1 4. HIV enters the blood and lymph vessels

-

@
/15. HIV spreads to other parts of the body

ooy

6. Permanent HIV infection

Kaynak: http://www.catie.ca/en/pif/fall-2011/exposure-infection-biology-hiv-transmission



Transmission

Infection is transmitted in the same way as hepatitis B, but is much less infectious.

1.) Sexual intercourse:

This is the most common route of transmission world wide. The receptive partner is at greatest risk

There is an increased risk of transmission if partners have other sexually transmitted diseases and during primary HIV infection.

2.) Vertical Transmission:

In the absence of ARV prophylaxis, 10-40% of HIV-exposed babies will acquire the infection from their mothers. This is the
second most common route of transmission world wide.

Infection may occur in utero

during birth (commonest)

post-natally, through breast feeding

3.) Exposure to blood:

Intra-venous drug abusers - sharing of needles

Meedle-stick injuries - nisk approximately 0.3% (depends on extent of the injury)
muco-cutaneous exposure - risk approximately 0.1%



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

doi.org/10.1016/j.virusres.2012.06.015
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Fig. 1. Viral diversity through the HIV replication cycle. The viral quasispecies
is shaped at almost every stage of the virus life cycle. The viral genome is first



Eger kiside CCR5 A32 mutasyonu varsa HIV, CD4 + hiicreyi enfekte edemez.
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http://upload.wikimedia.org/wikipedia/commons/c/c7/HIV_attachment.gif

FIGURE A

Numbers of people living with HIV, new HIV infections, and AIDS deaths, 2001-2012, globally
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UNAIDS report on the global AIDS epidemic 2013




HIV Avrupa’da, erkek escinsel bireyler (MSM) arasinda hizla yayiliyor. Yeni HIV
enfeksiyonlarinda artis %36 oraninda ve daha ¢ok 20 - 29 yas arasinda.

HIV danismanliginin ve
test hizmetlerinin daha
cok ve surekli tesvik
edilmesi,

HIV tanisinin erkenden
konulmasi,

Yiksek risk altindaki
bireylerin HIV bakim ve
tedavisinin arttirilmasi
gerekiyor

Proportion of men who have sex with men among newly
reported male human immunodeficiency virus cases
in 2012 in 15 European Union Member States, 2012

(n=11,774)
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Percentage of MSM among newly
reported male HIV cases in 2012

Kaynak: http://www.eurosurveillance.org/images/dynamic/EE/V18N48/Janiec_figl.jpg



US Dollars (Millions)

Global HIV Prevention
R&D Investments 2005-2012

$1.200
$1,000 -
$800
$500 «
$400
$200 -
$150 «
$100 »
$50 «
%0 3
2005 2006 2007 2008 2009 2010 2011 2012
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 W Adult Male Circumcision
" Microbicides M Treatment as Prevention”

0 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..



Course of disease

HIV establishes a persistent infection in its host and only causes death many years later.

Primary infection

Most individuals experience a febrile illness about 2-4 weeks after exposure. This illness co-incides with sero-conversion
(development of antibodies) and so is often referred to as the sero-conversion illness. The symptoms are similar to those of
glandular fever, namely fever, sore throat, night sweats, lymphadenopathy, diarrhoea. The illness is self limiting.

Asymptomatic phase

Following the primary infection, the patient enters a stage of clinical latency. During this time the patient feels fine, but they are
infectious as they have on-going viral replication. They also have HIV antibodies in their blood (and will test positive in HIV tests).
This healthy state may last many years.

Prodromal phase
As the CD4 counts drop, there is a gradual onset of a variety of prodromal disorders, such as weight loss, fever, persistant

lymphadenopathy, oral candidiasis and diarrhoea. These symptoms precede the progression to AIDS.

Acquired Immunodeficiency Syndrome (AIDS)

Syndrome with the following features:

1) Constitutional disease: fever, diarrhoea, weight loss, skin rashes

2) Neuro-cognitave defects: dementia, myelopathy, peripheral neuropathy
3) Immunodeficiency: Increased susceptibility to opportunistic infections:
4) Rare malignancies: Kaposi sarcoma, oral hairy leukoplakia, lymphomas.



1987 FDA approval for zidovudine is granted, making it the first
antiretroviral therapy to be used as a treatment for HIV/AIDS.
The FDA establishes the treatment investigational new drug
(IND) mechanism.

THE LANCET

The Lancet, Volume 382, Issue 9903
doi:10.1016/50140-6736(13)61809-7

Review B

The end of AIDS: HIV infection as a chronic disease

Steven G Deeks, Sharon R Lewin, Diane \ Havlir

The success of antiretroviral therapy has led some people to now ask whether the end of AIDS is possible. For
patients who are motivated to take therapy and who have access to lifelong treatment, AIDS-related illnesses are no
longer the primary threat, but a new set of HIV-associated complications have emerged, resulting in a novel chronic
disease that for many will span several decades of life. Treatment does not fully restore immune health; as a result,
several inflammation-associated or immunodeficiency complications such as cardiovascular disease and cancer are
increasing in importance. Cumulative toxic effects from exposure to antiretroviral drugs for decades can cause
clinically-relevant metabolic disturbances and end-organ damage. Concerns are growing that the multimorbidity
associated with HIV disease could affect healthy ageing and overwhelm some health-care systems, particularly those
in resource-limited regions that have yet to develop a chronic care model fully. In view of the problems inherent in the
treatment and care for patients with a chronic disease that might persist for several decades, a global effort to identify
a cure is now underway.
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Pathogenesis

When a new infection is established, the first cells to be exposed are the dendritic cells. These cells are resident in the skin and
genital mucosa. It is their job to take up antigen in the tissues and to transport it to regional lymph nodes where they present it to
T cells. Dendritic cells express a receptor called DC SIGN to which HIV can attach. HIV particles remain attached to the surface
of the cell and are passively transported to the very cells that HIV most likes to infect, namely CD4+ T cells. Cycles of infection
are set up in the CD4 cells in the lymphoid tissue.

Helper T cells are the primary target of HIV. They are cytokine secreting cells that provide the signals to control the immune
response. Without them the immune response cannot function

In the early days after infection, HIV is able to replicate to very high levels while the immune system learns to deal with it. CD4 +
levels in the blood fall and virus levels peak at approximately 21 days post infection. The CD4 cell population in the gut is
particularly severely affected early on. However, an immune response to the virus does develop after a while and virus levels in
the blood fall to a steady state level. Unfortunately, the immune response is not able to control the infection completely and virus
replication continues in the lymphoid tissue. As time passes, the antiviral immunity begins to fail and virus levels begin to rise
again and the person succumbs to the infection.

Deterioration is linked to the loss of CD4+ cells:

1000
xzc;;ht oss Oral candidiasis
diantioes hairy leukoplakia
H Zoster cryptospondiosis

— 10 infection | SRNEOUS pneumocystis

500 ) toxoplasmosis
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HSV
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Laboratory diagnosis and monitoring

Serology

The mainstay of diagnosis is the detection of HIV specific antibody. lgG develops 4-86 weeks post exposure and remains
detectable for life. As all individuals become chronically infected, the presence of HIV specific antibody indicates infection.

There are two situations where further tests may be necessary to confirm a diagnosis:
(a) Early infection - the period after exposure before antibody becomes detectable, (sometimes termed the "window" period).

{(b) Infants of HIV positive mothers: all have passively acquired HIV-specific antibody, but only 10-40% are infected. This
antibody may take 12 to 18 months to disappear.

Direct detection of virus

1. Viral p24 antigen in serum - This is a useful marker of early infection. It appears in the blood 3-5 weeks post exposure and
becomes detectable approximately 6 days before antibody (during the so called window period.) Once antibody appears, the p24

antigen is usually cleared.
Blood donaors, source patients of needle-stick injuries and organ donors are routinely screened for both p24 Antigen as well as
HIV antibody. These days many laboratories (including our own) use a combination HIV antibody/antigen test as the primary HIV

screening test.

2. Detection of viral genome (proviral DNA or viral RNA) by PCR: This is a very sensitive indicator of infection. PCR becomes
positive about 2 weeks after infection and remains positive throughout the course of the infection. This is the test of choice for

confirming infection in infants of HIV positive mothers

3. Culture of virus from peripheral blood mononuclear cells (PBMCs). This is difficult and not routinely done.

Markers of disease progression:

These give an idea of the stage of infection and are also useful for monitoring response to antiviral drugs:
CD4 count, total lymphocyte count

plasma viral RNA levels




WHO report; global HIV infection status

Increasing >25%
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Antiretroviral (HAART) tedavinin hedefleri

Kandaki HIV-RNA dtizeyini azami seviyede ve surekli baskilamak

HIV ile iliskili baska patolojileri azaltmak/engellemek

Yasam suresini uzatmak ve kalitesini arttirmak

Bagisikhk sisteminin fonksiyonlarini iyilestirmek ve korumak

HIV bulasini dnlemek

Once Simdi



Survival in HIV infected people
1985: months

1995: years
2005: decades

QUAD PILL
A four-in-one

combination pill.

-



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
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Compliance in chronical diseases
(virological failure)

Kronik hastaliklarda uyum (ortalama);
HIV...%60
Gastroozafajial refli... %68
Statin...%7/0
HBV...%81-99
HCV...%74-100

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



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

Replication Cycle of HIV

maturation
Closs
NRTIs inhiBitore :
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/' @ ..
MNIRTIs
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Why we detect the antiretroviral drug resistance

Turnover of the HIV population is rapid (type 1/2, approximately every day)
Error prone (mutation rate, ca. 3 x 105 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.



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

In the new cases; for the transmitted drug resistance detection
In the start of the treatment; for choice of the drugs

In the swithce of the therapy

In the lower compliance

If viral rebound developed

Emergence of the blips

In pregnancy

No koD E

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 basarisizlik, ilac direnci yaratir.
ilac direnci aktarilabilirdir/bulasicidir.
Tedavi diizenli bir sekilde monitorize edilmelidir.

Implications of HAART Without
Virological Monitoring: Therapy Failure?

CD4 count

— VL 1000

‘i‘ ‘Months T | Years T

Treatment onset Virological failure Clinical failure (AIDS
(>1000c/mL) events)




Tedavide viral rebound gelisebilir.

Virological Response to
Antiretroviral Therapy

Copies/mL

105
104
108
102
10

100
101
102
103

Therapy Virogogic;ll
ﬂ reboun
assay limit
\__/_/ of detection
Suppression




HAART tedavisinde blipler

. Not Blips
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« Viral ylikte bir defalik 1000 kopya/mi'nin
altinda tespit edilen yukselme,

 Blipler (blips); dusuk, tekrar eden,

Olcglilebilir plazma dlizeylerinden
ayirdedilmelidir.

DHHS, 2012
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HAART tedavisinde diren¢ daha az gelismektedir.

Prevalence of Resistance as
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HIV-1 ila¢ direncinin ortaya cikarilmasi i¢in HIV-1 pol geninin analiz edilmesi gerekir.

HIV‘I GEﬂUmE vif vpr rev wvpu tat nef

LTR 898 pol tat env  rev LTR

} ' ¢
ag precursor pol precursor €NV precursor
O e Vo
. . . . pi0 | p6&ISS | p32
« Klasik HIV-1 ila¢ direncinde

core structural viral enzymes envelope structural
Proteaz inhibitorleri (Pl) analiz protease reverse integrase extra intra
edilir transcriptase cellular cellular

* Ancak Integraz inhibitorleri
(INIYde kullanima girmis
bulunmaktadir.



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

NRTI NNRTI Pl

*Integraz inhibitorleri a1t oo 1 3]
WHO HIV TDRM K65 |R K101 |E, P 124 ||
surveyansinda yer D67 |N,G,E K103 |N, S D30 [N
almamaktadir. T69 |D, Ins V106 |M, A V32 |l

K70 |R, E V179 |F M46 [, L

L74 |V, | Y181 |C, I,V 147 |V, A

V75 |M, T, A 'S Y188 |L, H, C G48 |V, M

F77 |L G190 A, S, E 150 |V, L

Y115 |F P225 |H F53 |L, Y

F116 |Y M230 |L 154 |V,L,M,A,T,S

Q151 [M G73|S,T,C, A

M184 |V, | L76 |V

L210 |wW V82 |A, T,F,S,C, M, L

T215 |Y,F,1,S,C, D, V, E N83 |D

K219 |Q, E, N, R 184 |V, A, C
OPEN @ ACCESS Freely available online @ PLoS one 85 |V

N88 |D, S
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Tablo 3. HIV ila¢ direnci analiz panelinde ele aldigimiz antiretroviral grup ve ilaglar

1.Nucleoside Reverse Transcriptase Inhibitors (NRTIs) 3. Protease Inhibitors (Pls)

Eczanede Antiretroviral Uretici Aptivus tipranavir Boehringer Ing.
Combivir lamivudine, zidovudine GSK Crixivan indinavir Merck

Emtriva emtricitabine Gilead Fortovase saquinavir H-La Roche
Epivir lamivudine GSK Kaletra lopinavir/r Abbott Lab.
Epzicom,Kivexa abacavir and lamivudine GSK, Viiv Lexiva fosamprenavir GSK

Retrovir zidovudine, azidothymidine GSK Prezista darunavir Tibotec, Inc.
Trizivir abacavir, zidovudine, lamivudine  |GSK Reyataz atazanavir BMS

Truvada tenofovir, emtricitabine Gilead Viracept nelfinavir Agouron Pharma
Videx didanosine BMS

4. Integrase strand transfer inhibitors (INIs)

Viread tenofovir Gilead

Zerit stavudine BMS Isentress raltegravir Merck & Co.
Vitekt lvit i lead

Ziagen abacavir GSK = clvitegravir ea
Tivicay dolutegravir GSK

2. Nonnucleoside Reverse Transcriptase Inhibitors (NNRTIs)

Edurant rilpivirine Tibotec
Intelence etravirine Tibotec
Sustiva efavirenz BMS

Viramune nevirapine Boehringer Ing.


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 yontemleri

1. Genotipik testler; Stanford Drug Resistance Database (en sik kullanilan)

e * Populasyon sekanslama teknigi (Applied Biosystem...)
e Integraz analizi mimkin
e Uygun maliyet
*  Yogun iscilik
e Esnek rutin calisma dizayni
* 500 kopya/ml Gizerindeki viral yukte basarili
. Hazir ticari sistemler; Trugene, ViroSeq (Bayer/Siemens, Celera/Abbott)
* Integraz analizi bulunmuyor
e Cok yuksek maliyetli
* Numune biriktirmek gerekiyor
* 500 kopya/ml Gizerindeki viral ylkte basarili
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Analiz yontemleri

Fenotipik testler

Huiicre kaltlrl ortaminda virus ve ilag bir araya getirilir.

Rutin kullanima uygun degiller
Cok pahal tekniklerdir*
Zaman alicidir
Degerlendirmesi zordur

*Maliyet: 350 -500 Euro / 6rnek basina
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Genotipik / fenotipik analiz metodlarinin kiyaslanmasi

Table 1
Advantages and disadvantages of genotypic and phenotypic HIV resistance assays

Genotypic assay Phenotypic assay

Measure of susceptibility Indirect Direct

Availability Good Restricted

Time to result Days Usually weeks

Required resources Expertise available in large molecular diagnostic Available only in purpose built
laboratory facilities

Interpretation of result Needs complex algorithm and/or expert Relatively simple

Knowledge of genomic mutation conferring  Required Not required

resistance

Cost Less expensive ( ~ SAUDS00) More expensive ( ~ SAUD2,000)

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



Antiretroviral ilaclarin secici baskisi; dlizensiz tedaviler, dirence yol acar.

1. Before treament

2. Starting a drug 3. Continuing with the drug

Pa O
O ¢®
009
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0 @g = QN @g
o 00 ©

@ © o0e®

Before treatment most virus is wild
type (W T) but some virus has
mutations that are resistant to different
drugs (R-1, R-2, R-3).

The new drug works against WT virus  Continuing treatment wall slowly make
and R-2 and R-3 virus, but not against  the resistant virus the majority virus
R-1. So R-1 multiplies more easily. untd it is not having any effect.

KEY: @ W T = wild type HIV: Q @ () R-1.R-2and R-3 =three types of resistant HIV

« llac direnci bulasicidrr.
* HIV'in reenfeksiyonu tedaviyi basarisiz kilabilir.




« Bazi ila¢ direnci mutasyonlari geriye donebilir (revertant mutasyonlar).

Ornegin; T215D/N/S/Y
mutasyonu ile AZT ye
direnc gelisir. Eger bu
mutasyon bir
baskasina bulasirsa ve
bu kisi AZT
kullanmiyorsa
mutasyon bir sire
sonra dogal tipe geri
doner.



Farkl antiretroviral ila¢ siniflarinda direnc gelisimi;
Genetik bariyer.

Table 1. Simplified overview of the genetic barrier to resistance offered by different antiretroviral drugs

Class ARVs Genetic barrier
NRTIs ZDV/3TC, d4T1/3TC ++

ABC/3TC, TDF/3TC +

TDF/FTC ==t
NNRTIs Efavirenz, nevirapine, rilpivirine -

Etravirine S
Pls Boosted by ritonavir +4+/+++
Fusion inhibitors T20 (enfuvertide) +
CCRS antagonists Maraviroc ++ (for RS virus)
Integrase inhibitors Raltegravir, elvitegravir -

3TC, lamivudine; ABC, abacavir; ART, antiretroviral; d4T, stavudine; FTC, emiricitabine; NRTIs, nucleoside/nucleotide reverse transcriptase inhibitors; NNRTIs,
non-nucleoside reverse transcriptase inhibitors, Pls, protease inhibitors; TDF, tenofovir; ZDV, zidovudine.

« Duasuk genetik bariyer (tek bir mutasyon
yeterli)

e M184V: LAM, Emtrisitabin
« K103N: Efavirenz
« D30N: Nelfinavir



Genetik bariyer ve

Low Genetic Barrier viral fithess restorasyonu
Drug Pressure

>

Viral Population Size

-
-

Time ®  (drug sensitive)
primary mutation
drug resistant
High Genetic Barrier e L
Drug Pressure » Secondary mutation
‘ doe ' (drug resistant)

>

Viral Population Size

-
-

Figure 3. Figure showing the development of resistance focusing on low and high genetic barrier drugs. Low genetic barrier:
selection of previously existing variants. High genetic barrier: selection as well as de nove mutations and evolution. Red: “wild”
type virus. Yellow: primary mutations—strong effect on resistance combined with low or moderate fitness cost for low genetic
barrier drugs and high genetic cost for high genetic barrier drugs. Blue: secondary, compensatory mutations—Ilittle or no effect on

resistance, but restored fitness.
Ann. N.Y. Acad. Sci. 2011;230:108-118



Prezista’nin genetik bariyeri ylksektir. Diren¢ cok zordur.
Ulkemizde

Protease Resistance  saptadik???2?22222222?;

154v/

inhibitor S0 vint [ nav | G16€ | 2™ | 2a1 | D30 |vazi [S3F | e3sG |masi [KasT|masi [1a7v | Gasv [1sov | soL |FsaL [ Tiw |asee

Indinavir
Ritonavir
Saquinavir
Nelfinavir
Fosamprenavir
Atazanavir
Lopinavir
Tipranavir
Darunavir

LBYV [L90OM | T91S M

Inhibitor | DGOE | 162V

Indinavir
Ritonavir
Saquinavir
Nelfinavir
Fosamprenavir

Primary Resistance
Secondary Resistance

Hypersusceptibility

At least 4 mutations among: V11l, V32I, L33F, 147V, 150V,
I54L/M, T74P, L76V, 184V, L89V

DRVIRTV
600/100 mg BID




Turkiye'yi " yetersiz data " bolgesinden ¢ikardik.

F, G, H.JK, CRFOI,
U O Grier RecomsINaNTs Bo [ crro1 A8
A, B, AB
[l 8. F RECOMBINANT 0 a B RicomBINANT [C] INSUFFICIENT DATA
CRFO2_AG, OTHER 8, C, BC
W cecomsinanTs Wc RECOMBINANT

Global HIV-1 subtip ve CRF dagilimi




Dolasimdaki HIV-1 subtipleri giderek karmasik bir hal almaktadir.
HIV-1 CRF subtiplerin 12'si komplex (cpx)'dir.

HIV-1 CRF cpx subtiplerinin cografik dagilim, tipi ve kompozisyonuna bakildiginda;

* Yunanistan ve Kibris'da CRFO4 cpx (A, G, H, K, U)

* Orta/Bati Afrika ve Estonya'da CRFO6_cpx (A, G, J, K)

* Orta/Bati Afrika'da CRFO9 cpx (A, G, U)

* Orta Afrika'da CRF11 cpx (A, G, J, CRFO1_AE) ve CRF13_cpx (A, G, J, U, CRFO1_AE, CRF11_cpx)
* Kiiba ve Orta Afrika'da CRF18_cpx (AL, F, G, H, K, U) ve CRF19 cpx (A1, D, G)

* Suudi Arabistan ve Orta Afrika'da CRF25 cpx (A, G, U)

* Kongo'da CRF27 cpx (A, E, G, H, J, K, U)

* Kamerun'da CRF36_cpx (A, G, CRFO1_AE, CRF02_AG)

* Kamerun ve Mozambik'de CRF37 cpx (A, G, CRFO1_AE, CRF02_AG, U)

* Gambia'da CRF49 cpx (A, C, J, K, U)

Kaynak: Hemelaar J. The origin and diversity of the HIV-1 pandemic. Trends Mol Med 2011; 25(5): 679-89.



Tiirkiye'de saptanan komplex rekombinant HIV-1
CRF06_cpx subtipinin molekiiler karakterizasyonu

Murat Sayan!, Figen KaptanZ2, Bahar Ormen2, Nesrin Tiirker?

I'Kocaeli Universitesi. Ars. ve Uvg. Hast.. Merkez Lab.. Kocaeli.
2Katip Celebi Universitesi, Atatirk Egt. ve Ars. Hast. Enf. Hast. Klinigi. Izmir.
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Sekil 2. HIV-1 CRF06_cpx ile enfekte erkek (A) ve kadin (B) hastada rekombinasyon paternleri.
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WHO, HIV-1 ilac direnci surveyans agina sahiptir (HIV ResNet) \‘1\;

Figure 1.1 HIV drug resistance testing laboratories designated for public health surveillance by the WHO, 2011

'WHO transmitted HIV drug resistance surveys

¥
Y Laboratories designated by WHO for HIV drug resistance surveillance categow ﬂi -lransmitted Hlv drug
* Laboratories undergoing assessment resistance

[ Notapplicable ‘ Low Df&‘u"ﬂlEﬁEE ( ¢ 5%]

‘ Moderate prevalence (5%-15%)
[ High prevalence (>15%)




WHO surveyans verilerine gore;

Compendium of published virus sequences from 32,290 persons, 213 studies according to region, year and subtype

HIV-1 Drug Resistance in ARV-naive Populations
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Laboratuvar sorunu

HIV (+) bireyler, HIV RNA negatif olduklarinda
motivasyonlari ve tedaviye bagliliklari artiyor.

3om m-tube
4A0m

0%y
X9 MARYY
g PLAIN

CD4 + hiicre sayimi,
HIV RNA miktari ve
HIV ilag direnci analizlerinde bu tiip kullanilmalidir.




Ulusal HIV-1 ilag direnci
surveyansi:
Kocaeli deneyimi

HIV-1 ilag direnci analizi:

komplex, pahall,
uzmanlik gerektiren ve
emek yogun bir analiz.

Klinisyenlere ilag direnci analizi
saglanmasi

Hasta tedavisinin hizli bir sekilde
planlanmasi

Rasyonel tedavi seceneklerinin
olusturulmasi

Klinik merkezlerle ortak uluslar arasi
makale yazimi

Uluslar arasi toplantilarda sunum

Global orgit/sistemlere entegre
olunmasi ve gercek yasam verilerinin
saglanmasi

Ulusal politikalarin gelistirilmesine zemin
hazirlanmasi

HIV’in toplumsal dinamiginin
(sirktilasyonu) anlasiimasi

Hastalarin tedaviye bagli tutulmasi

Sosyal medya ile hasta-doktor baginin
stirekli hale gelmesi

HIV (+) hastanin sirekli kontrol altinda
tutulmasi

Yasayan HIV (+) hasta veri tabani
olusturulmasi



HIVdb: Genotypic Resistance Interpretation, pate: 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

PR

0 1020 30405060 70 80 90100

50 75 100 125 150 175 200 225 250 275 300 325 350 375

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
Pl Major Resistance Mutations:
Pl Minor Resistance Mutations:
Other Mutations:

None
None
K14R, G16A, E35D, M36l1, N37D, R41K, R57K, D60E, H69K

Protease Inhibitors

atazanavir/r (ATVIr) Susceptible
darunavir/r (DRVI/r) Susceptible
fosamprenavir/r (FPV/r) Susceptible

indinavir/r (IDV/r) Susceptible
lopinavir/r (LPVIr) Susceptible
nelfinavir (NFV) Susceptible
saquinavir/r (SQVI/r) Susceptible
tipranavir/r (TPVI/r) Susceptible

Drug Resistance Interpretation: RT

NRTI Resistance Mutations: None
NNRTI Resistance Mutations: None
Other Mutations: M41T, E42V, K43P, E44S, G45N, K46N, 147F, 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)
etravirine (ETR)
nevirapine (NVP)
rilpivirine (RPV)

Susceptible
Susceptible
Susceptible
Susceptible

Hastada HIV-1 ilag 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

PR

Gene | QA Problem Codons
PR Stop Codons, Frame Shifts: None
PR Ambiguous Positions: None
PR Unusual Residues: None | |

0 1020 30405060 7080 90100
Gene | QA Problem Codons
RT Stop Codons, Frame Shifts: | None
RT Ambiguous Positions: None
RT Unusual Residues: 36, 38, 40 ‘ | ‘

25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

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

Pl Major Resistance Mutations: None
Pl Minor Resistance Mutations: None
Other Mutations: K14R, N37S, P39Q, R41K, L63T

Protease Inhibitors
atazanavir/r (ATVIr) Susceptible
darunavir/r (DRV/r) Susceptible
fosamprenavir/r (FPV/r) Susceptible

indinavir/r (IDV/r) Susceptible
lopinavir/r (LPVIr) Susceptible
nelfinavir (NFV) Susceptible

saquinavir/r (SQVIr) Susceptible
tipranavir/r (TPVIr) Susceptible
Drug Resistance Interpretation: RT

NRTI Resistance Mutations: M41L
NNRTI Resistance Mutations: None

Other Mutations: E36L, 137L, C38K, T39L, E40Y, V60I, 1135V, D177E, T200A
Nucleoside RTI Non-Nucleoside RTI
lamivudine (3TC)  Susceptible efavirenz (EFV) Susceptible
abacavir (ABC) Susceptible etravirine (ETR) Susceptible
zidovudine (AZT) Low-level resistance nevirapine (NVP)  Susceptible
stavudine (D4T) Low-level resistance rilpivirine (RPV) Susceptible

didanosine (DDI)  Susceptible
emtricitabine (FTC) Susceptible
tenofovir (TDF) Susceptible

Hastada Timidin Analogu
mutasyonu var.



HIVdb: Genotypic Resistance Interpretation pate: 01-Jul-2013
Seq ID: P.C.
Sequence includes PR: codons: 1 - 99

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

PR
Gene | QA Problem Codons
PR Stop Codons, Frame Shifts: None
PR Ambiguous Positions: None | I
PR Unusual Residues: None d HPrHH H ‘d H 4
e T Hastada ikili Timidin Analogu
RT
Gene | QA Problem Codons mutasyonu Va r.
RT Stop Codons, Frame Shifts: | None
RT Ambiguous Positions: None
RT Unusual Residues: 32, 33, 37, 38

25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

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

Pl Major Resistance Mutations: None
PI Minor Resistance Mutations: None
Other Mutations: Q7R, 113V, K14R, 115V, N37D, R57K, 162V, L63A

Protease Inhibitors
atazanavir/r (ATVIr) Susceptible
darunavir/r (DRVIr) Susceptible
fosamprenavir/r (FPV/r) Susceptible

indinavir/r (IDV/r) Susceptible
lopinavir/r (LPVI/r) Susceptible
nelfinavir (NFV) Susceptible
saquinavir/r (SQVIr) Susceptible
tipranavir/r (TPVIr) Susceptible

Drug Resistance Interpretation: RT

NRTI Resistance Mutations: M41L, K219N
NNRTI Resistance Mutations: None

Other Mutations: K32S, A33P, L34l, V35E, E36T, 137V, C38P, T39V, E40K, E42K
Nucleoside RTI Non-Nucleoside RTI

lamivudine (3TC)  Potential low-level resistance efavirenz (EFV)  Susceptible

abacavir (ABC) Low-level resistance etravirine (ETR)  Susceptible

zidovudine (AZT) Intermediate resistance nevirapine (NVP) Susceptible

stavudine (D4T) Intermediate resistance rilpivirine (RPV)  Susceptible

didanosine (DDI)  Low-level resistance
emtricitabine (FTC) Potential low-level resistance
tenofovir (TDF) Low-level resistance



HIVdb: Genotypic Resistance Interpretation bate: 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

FR
Gene QA Problem Codons
PR Stop Codons, Frame Shifts: None
PR | Ambiguous Posiions: None
PR | Unusual Residues None
0 102030405060 708030100
RT
Gene QA Problem Codons

RT Stop Codons, Frame Shifts None

RT Unusual Residues: None

RT Ambiguous Positions: None |

25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

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: 162V, L63A, V771, 193L
Protease Inhibitors
atazanavir/r (ATVIr) 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 (SQVI/r) Susceptible
tipranavir/r (TPVIr) Susceptible
Drug Resistance Interpretation: RT
NRTI Resistance Mutations: D67N, T69N, K70R, M184V
NNRTI Resistance Mutations: K103N, Y181C
Other Mutations: T39S, D123E, 1135T, D177N, G196E, T200N, R211K
Nucleoside RTI Non-Nucleoside RTI
lamivudine (3TC) High-level resistance efavirenz (EFV) High-level resistance
abacavir (ABC) Low-level resistance etravirine (ETR) Intermediate resistance
zidovudine (AZT) Intermediate resistance nevirapine (NVP) High-level resistance
stavudine (D4T) Low-level resistance rilpivirine (RPV) Intermediate resistance
didanosine (DDI) Low-level resistance

emtricitabine (FTC)  High-level resistance
tenofovir (TDF) Susceptible

Hasta Tenofovir’e duyarl,
Emtrisitabin’e direngli.



HIVdb: Genotypic Resistance Interpretation pate: 12-Nov-2013
Seq ID: M.F.

Summary Data
Sequence includes PR: codons: 1 -99

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

PR
Gene | QA Problem Codons
PR Stop Codons, Frame Shifts: None
PR Ambiguous Positions: None
PR Unusual Residues None

0 1020 30405060 7080 90100

Gene | QA Problem Codons

RT Stop Codons, Frame Shifts: None

RT Ambiguous Positions: None

RT Unusual Residues 37,38 ‘ | | | | ‘

25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

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

Pl Major Resistance Mutations: None
Pl Minor Resistance Mutations: L10l
Other Mutations: 113V, 115V, G16E, E35D, M36l, R41K, R57K, 162V, L63T

Protease Inhibitors
atazanavir/r (ATVIr) Susceptible
darunavir/r (DRVI/r) Susceptible
fosamprenavir/r (FPVIr) Susceptible

indinavir/r (IDVIr) Susceptible
lopinavir/r (LPVIr) Susceptible
nelfinavir (NFV) Susceptible
saquinavir/r (SQVIr) Susceptible
tipranavir/r (TPV/r) Susceptible

Drug Resistance Interpretation: RT

NRTI Resistance Mutations: M41L, T215N, K219Q
NNRTI Resistance Mutations: None

Other Mutations: 137V, C38L, T39L, E40K, V60I, K122E, D123E, 1135L, S162C
Nucleoside RTI Non-Nucleoside RTI

lamivudine (3TC)  Susceptible efavirenz (EFV) Susceptible

abacavir (ABC) Low-level resistance etravirine (ETR) Susceptible

zidovudine (AZT) Intermediate resistance nevirapine (NVP)  Susceptible

stavudine (D4T) Intermediate resistance rilpivirine (RPV) Susceptible

didanosine (DDI)  Low-level resistance
emtricitabine (FTC) Susceptible
tenofovir (TDF) Low-level resistance

Hasta Emtristabin’e duyarli,
Tenofovir’e direngli.



HIVdb: Genotypic Resistance Interpretation pate: 23-sep-2013

Seq ID: N.A.
Summary Data
Sequence includes PR: codons: 1 - 99

Sequence includes RT: codons: 44 - 223
Sequence Quality Assessment

FR

Gene| QA Problem Codons
PR Stop Codons, Frame Shifts: | None

PR | Ambiguous Positions: None
PR | Unusual Residues: None || I | I |
0 102030405060 7080 50100
RT

Gene QA Problem Codons

RT Stop Codons, Frame Shifts: | None

RT | Ambiguous Positions: None

RT | Unusual Residues: None | ‘ ‘ |

25 50

75 100 125 150 175 200 225 250 275 300 325 350 375

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

Pl Major Resistance Mutations: None
PI Minor Resistance Mutations: None
Other Mutations: K14R, 115V, L19F, E35D, M36l, R41K, 162V, L63P, 164L

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 (SQVIr) 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)
etravirine (ETR)
nevirapine (NVP)
rilpivirine (RPV)

High-level resistance
Susceptible
High-level resistance
Susceptible

Hasta Stocrin ve Viramun’a
direngli.



HIVdb: Genotypic Resistance Interpretation bate: 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

FR

Gene | QA Problem Codons
PR Stop Codons, Frame Shifts: | None
PR Ambiguous Positions: 83
PR Unusual Residues: 80, 86, 87, 89, 90
0102030405060 7080 90100
RT
Gene | QA Problem Codons
RT Stop Codons, Frame Shifts: 27
RT Ambiguous Positions: None
RT Unusual Residues: 28, 29, 30, 32
25 50 75 100 125 150 175 2'nn 225 250 275 300 325 350 375
Drug Resistance Interpretation: PR
Pl Major Resistance Mutations: 184V
PI Minor Resistance Mutations: L9oC
Other Mutations: K14R, 115V, L19F, E35D, M361, R41K, R57N, 162V, L63N, E65D
Protease Inhibitors
atazanavir/r (ATVIr) Intermediate resistance
darunavir/r (DRVI/r) Potential low-level resistance
fosamprenavir/r (FPV/r)  High-level resistance
indinavir/r (IDVIr) Intermediate resistance
lopinavir/r (LPVIr) Low-level resistance
nelfinavir (NFV) High-level resistance
saquinavir/r (SQVIr) High-level resistance
tipranavir/r (TPVIr) 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 Non-Nucleoside RTI
lamivudine (3TC) Susceptible efavirenz (EFV) Susceptible
abacavir (ABC) Susceptible etravirine (ETR) Susceptible
zidovudine (AZT) Susceptible nevirapine (NVP) Susceptible
stavudine (D4T) Susceptible rilpivirine (RPV) Susceptible

didanosine (DDI) Susceptible
emtricitabine (FTC)  Susceptible
tenofovir (TDF) Susceptible

Hastada tiim proteaz inhibitorlerine
direng var.



HIVdb: Genotypic Resistance Interpretation bate: 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:
Pl Minor Resistance Mutations:
Other Mutations:

M46l, 154V, V82A
L10I, L24l, K43T
T12P, K14R, R41K, K55R, L63A, 164L, V771, L89M, 193L

Protease Inhibitors
atazanavir/r (ATVIr) 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 (SQVI/r) Intermediate resistance
tipranavir/r (TPVIr) Low-level resistance

Drug Resistance Interpretation: RT

NRTI Resistance Mutations: D67G, K70R, L74l, M184V, K219N

NNRTI Resistance Mutations: K103N, Y181C, G190A

Other Mutations: V60I, S68G, D123E, 1135T, K166R, T200I, F214L

Nucleoside RTI Non-Nucleoside RTI
lamivudine (3TC) High-level resistance efavirenz (EFV) High-level resistance
abacavir (ABC) High-level resistance etravirine (ETR)  Intermediate resistance
zidovudine (AZT) Intermediate resistance nevirapine (NVP) High-level resistance
stavudine (D4T) Intermediate resistance rilpivirine (RPV)  Intermediate resistance
didanosine (DDI)  High-level resistance
emtricitabine (FTC) High-level resistance
tenofovir (TDF) Potential low-level resistance

Hasta sadece Prezista’ya duyarli.
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Tablo 1. Turkiye’de HIV-1 ile enfekte olgu sayisi*.

2010

2011

2012
2013

2014

632

973
1280

1767

*T.C. Saglik Bakanhgi

4525
o 15
5740 0
a0 19
9379 >
g enfegs S



Tablo 2. HIV-1 ilag direnci analizi: veritabanimdan*

Tedavi naif Antiretroviral
Donem hasta deneyimli Toplam
hasta
2010 - 2015 |167/8 425 2103**

*Tarkiye'de 59 enfeksiyon hastaliklari klinigine ait hasta analizini icermektedir
** Tekrarlanan ve/veya henliz sonuclanmamis analizler dahildir.




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

Tedavi naif (yeni tani)
(n=1243)

Cinsiyet; %90 erkek
Yas, ortancayil; 36
CD4+T hiicre sayisl; ortanca mm3; 359

HIV-1 RNA yukd, ortanca Iu/ml; 2592000

Bulas 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)
— Dovme; <1% (n=4)
—  Dental/medikal girisim; <1% (n=2)
—  Emzirme; <1% (n=2)
—  Vertikal; <1% (n=2)

Tedavi altinda (viral rebound)
(n=265)

Cinsiyet; %90 erkek

Yas, ortanca yil; 40

CD4+T hiicre sayisi; ortanca mm3; 233
HIV-1 RNA yukd, ortanca iu/ml; 1350000

Acquisition route;
— Heterosexual temas; 68% (n=181)
—  MSM; 22% (n=59)
— Bisexual temas; 6% (n=16)
— Dental/medikal girisim; 1% (n=3)
— Kan transfuzyonu; <1% (n=2)
— IVDU; <1% (n=1)
— Dovme; <1% (n=1)
—  Vertikal; <1% (n=2)
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Table 1: Demographic characteristics of the patients infected with HIV-1.

Characteristic Study group
Patient, n 1306

Gender, M/F (%) 1151/155 (88/12)
Age, median years (range) 36 (3-74)

CD4" T-cell count, median mm”’ (range)

361 (4 - 1351)

HIV-RNA load, median IU/ml (range)

2.59+E6 (6.8+E2 - 3.29+E6)




Table 1: Demographic characteristics of the patients infected with HIV-1.

Subtype B 885 (68) | -

Al 48 (3.6)
C 21 (1.6)
D 3(0.2)
Non-subtype B 136 (10) | F 2(0.1)
F1 24 (1.8)
F2 1(0.07)

G 36 (2.7
HIV-1 SUbt}’pE, n (%) K 1 (é {}?;

CRFO1_AE | 132(10.1)
CRF 02_AG | 85 (6.5)
CRFO03_AB | 13 (1)
Circulating CRF 06 _cpx | 3(0.2)
recombinant 285(22) | CRF 07 _BC | 1(0.07)
form (CRF) CRF 08 BC | 1(0.07)
CRF 11 _cpx | 3(0.2)
CRF 12_BF | 33 (2.5)
CRF 13 cpx | 3(0.2)
CRF 14 BG | 11 (0.8)




Table 1: Demographic characteristics of the patients infected with HIV-1.

Sampling, region/city of Turkey

Marmara/Kocaeli, Il'stanbul, Edlirnc, Bursa, Sakﬁrya, Bolﬁ

Black Sea/Samsun, Artvin, Giresun, Trabzon
Southeast Anatolia/Urfa, Diyarbakir, Gaziantep

Central Anatolia/Ankara, Kayseri
Aegean/lzmir, Denizli, Canakkale
Mediterranean/Antalya, Adana, Mersin

Acquisition route, n (%)

Heterosexual contact
MSM

Bisexual contact

Blood transfusion
Injection drug use
Tattoo

Dental/medical surgery
Breast-feeding

Vertical route

Total

674 (52)
563 (43)
47 (3.6)

8 (0.6)
4(0.3)
4(0.3)

2 (0.1)
2(0.1)

2 (0.1)
1306 (100)




Table 1: Demographic characteristics of the patients infected with HIV-1.

Co-infection status, n (%)

Hepatitis B

Syphilis

Tuberculosis

P. jiroveci pneumonia
Hepatitis C

Kaposi sarcoma
Candida esophagitis
HPV infection
Hepatitis D

Herpes zoster
Toxoplasmosis
Condyloma

CMYV retinitis
Cryptococcal meningitis
PML

Total

35(2.7)
18 (1.4)
14 (1.1)

11 (0,8
5 (0%? e 12
7 (0.5)
7(0.5)
4(0.3)
3(0.2)
3(0.2)
3(0.2)
2(0.15)
1 (<0.1)
1 (<0.1)
1 (<0.1)
117 (8.9)

of 14

Abbreviations: M/F; male/female, MSM; men who have sex with men, HPV; Human papilloma virus, CMV;
cytomegalovirus, PML; progressive multifocal leukoencephalopathy



Table 2. Primary drug resistance mutations in newly diagnosed HIV-1 infected patients in
Turkey (between 2010 — 2015, n=1306).

Drug class Drug resistance mutation’ n %
NRTI K65R, M184V 8 0.6
TAMI | M4IL, L210W, T215Y 97 7.4

TAM2 | D67N, K70R, K219E/Q/N/R, T215F, T215C/D/S 52 39

TAMI1 + TAM2 | M41L + K219N, M41L + T215C/D/S 10 0.7
107 | 8.1

NNRTI L1001, K101E/P, K103N/S, V179F, Y188H/L/M, Y181I/C, 44 33

G190A/E/S
Pl M46L, 150V, 154V, QS8E, L76V, V82A/C/L/T, N83D, 184V, L9OM 30 23
Total 133 | 10.1

Abbreviations; NRTI;

nucleoside BT inhibitors, NNRTI; non-nucleoside RT inhibitors, PI; protease inhibitors, TAM;
thymidine analogue - associated mutation

“The number of “n” consisted with each mutation detected patient

"Subtype of HIV-1 is not a variable in identification of drug resistance mutation.






