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Konugmamin amaci; Konugma siirem 15 dk

« ART ile viral yuku baskilanmig kronik HIV enfeksiyonlularda

 Persiste eden immun aktivasyon (dagal/adaptif) ve inflmasyonun patogenezinde
‘Mukozal immunsistem’
‘Mikrobiyota’
‘Dishiyoz’ ve

‘Latent HIV-1’ rezervuari’ nin onemini vurgulamaya ¢alisacagim



Mukozal immun sistem;
Mikrobiyota , slgA, Misin, Enterosit, M huicresi ve GALT’dan olusur

GALT (MALT) (Gut-associated lymphoid tissue)
Barsak lamina propriasinda bulunan ve insan viicudunun en biiyiik lenfoid dokusuna verilen isimdir
Dogal ve adaptif immiin sistemi igerir (DC,CD4,CD8 ve B-L)
Mukozal bagisikhigin anahtari enterosit igine yerlesen ‘M’ hiicreleridir
M hiicrelerinin ana gorevi GALT’da yer alan ‘Dentritik hiicreye’ mikrobiyota ve LPS’i sunmaktir

Kalin barsakda;
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Lamina propria ve GALT

Mukozal immun sistem;Mikrobiyota translokasyonuna karsi surekli bir koruma saglar
Mukozal immun sistem butunlugu bozulursa translokasyon artar




Mikrobiyota

Insan mikrobiyotasi ~10 trilyon (10'3) bakteri icerir

insan viicudunda da ~10 trilyon (10%3) hiicre vardir
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Insan mikrobiyotasinin gogunlugu kalin barsaktadir

Diskinin %90’ni1 bakteridir
Kalin barsakda ~1 trilyon(10'2) bakteri vardir
Mikrobiyota denilince akla kalin barsak gelmelidir
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Saglikh barsak mikrobiyota bilesenleri: Baskin olan 4 bakteri filum (Sube)’undan olugur
Bacteroidetes>Firmicutes>Proteobacteria>Actinobacteria

Normal barsak mikrobiyota cesitliligi saglikl homeostazisi siirdirmede anahtar faktordiir

Gut microbiome
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rchaea
Sube Ph'g lum

Firmicutes

« insan mikrobiyomunun %99’u bakteri kokenli
*  Bunun diginda kalanlarin da gogunlugu Archea koékenli

Proteobacteri
Bacteroidetes «  Genlerin ancak %0,1’i karyot ve viruslara ait i
m Class
' Gamma proteobacteria
Filum (Sube) Order (Takim) Aile Cins Tiir(~5000) - :
1-Bacteroidetes Bacteroides Bacteroidaceae Bacteroides B.fragilis Order
(anaerob GNB)
2-Firmicutes Clostridia Ruminococcaceae  Clostridium C. difficile
(anaerob GPK) C.perfringens
3-Proteobacteria Enterobacterales  Enterobacteriaceae

3-Actinobacteria Bifidobacterium Actinomyces, Nocardia, Corynebacterium, Propionibacterium
Mycobacterium

Tar

Ortak ozellik artar.

Bakteriyal gesitlilik fekal 16S rDNA sekanslamsi ile olguilmektedir



Proteobacteria (GNB)

GNB; 16SrRNA gen sekans ¢aligmalari ile alti sinifa ayriimigtir.

1-Alpha-proteobacteria: Bin kadar tur yer alir. Fonksiyonel agidan ileri
cesitlilik gosterir (Rickettsia, Wolbachia, Brucella, Bartonella.....)

2-Beta-proteobacteria: Besyuz kadar tur yer alir (Neisseria, Burkholderia...)

3-Gamma-proteobacteria: En genis ve en fazla cesitlilik gosteren grup
(Enterobacteriaceae, Pseudomonas, Vibrio, Pasteurella, Legionella..)

4-Delta-proteobacteria: Sulfat ve sulfur indirgeyen bakteriler
5-Epsilon-proteobacteria: Campylobacter, Helicobacter, Wolinella...
6-Zeta-proteobacteria: Tek tur yer alir



Bagirsak mikrobiyota metabolitleri
1-Kisa zincirli yag asitleri
2-Sekonder safra asitleri

1-Mikrobiyota alinan lifleri (seluloz) fermantasyonla kisa zincirli yag asitlerine donusturur
Kisa zincirli yag asitleri;
Goblet hurelerinden miikis uUretimini arttirir
Enterosit butunlugunu gugclendirir
2-Mikrobiyota kalin barsakda konjuge primer safra asitlerini dekonjuge eder —%i\

ve sekonder safra asitleri olusur & Kisa zincirli yag asitleri
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Disbiyoz
« Barsak mikrobiyota gesitliligi ve metabolitlerinin degismesidir
* Anaerob filumu azalirken Proteobacteria filum 'u artmaktadir (Enterobacteriaceae)
« Faydali olan mikrobiyota metabolitleri de yeterli yapilamamaktadir
- Sonug olarak barsak mukoza biitiinliigii bozulmaktadir (HIV / Siroz / Ulseratif kolit)
» Barsakdan lamina propriaya, mezenter lenf nodlarina ve Kc'e siirekli bakteriyal translokasyon olugmaktadir
Transloke olan bakteriler Proteobacteria (Enterobacteriaceae) filumudur
* Mukozal ve sistemik dogal / adaptif immuin sisteminin surekli aktive olmaktadir (surekli antijenik stimiilasyon)
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Latent HIV rezervuari
Akut HIV enfeksiyonu doneminde olusan yuksek diizeyli viremiile
Tiim dokulara yayilan viriis; GALT’a da bol miktarda yerlegir 'J?'

Sonug olarak GALT’da “HIV rezervuari” olugur
ART tedavisine karsin bu rezervuar eredike edilemiyor

3]
>
-
b

. i
aitiazes
|
Ey) S
=S /. :

\
+

Buna ‘Persiste eden Latent HIV rezervuari’ denir e

el f T o s
LS i ‘ R tonin :|'>. .
. ardv=
AT ANl S TR sl
LR S ORE- VY R - 1
f5- 3 n - G,
h l . s ‘ P
. ¥ g Y ¢ o jenersizens
T axkinees L
- N b Y
37 ceu SRS P
- - ef cooo

Sonugta bu rezervuar disbiyoz’a yol agmaktadir

Anaeroblar (6zellikle Clostridia takimi) azalirken Enterobacterales’ler artmaktadir
Barsak limeninden bakteri ve LPS translokasyonu artmaktadir

Bu durum mukozal ve sistemik Dogal / Adaptif immun aktivasyona yol agmaktadir
Tedavisiz gegen sure uzadik¢a bu rezervuar artar

Latent HIV rezervuar nekadar biyukse disbiyoz da okadar buyuk olur
Erken tedaviye baglamak disbiyozun decesini azaltmaktadir

Bu durum CD4/CD8 oraninin normallegsmesinde onemlidir

Bazal CD4/CD8 orani latent HIV rezervuarini ve dishiyozu ongordurebilir

(mikrobiyal translokasyon)

Marchetti G, et al. Clin Micro rev 2013; 26:2-18

Lu et al. BMC Infect Dis 2021

Xie et al. BMC Microbiology 2021

Zhabokritsky et al. J Antimicrob Chemother 2020
Ismail et al. Clin Infect Dis 2021

Ishizaka et al. ASM 2021.



ince barsakda HIV enfeksiyonunun evrelerine gore yol actig patolojik hasarlar
(Intestinal permeabilite gittikge atrmaktadir)
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HIV’li bireylerde disbiyoz’un varligi iyi dokumante edilmigtir




Bu aciklamalarima gore kronik HIV enfeksiyonlularda;
ART ile viral yukun baskilanmasi sonucu immun sistemde;

IHijcreseI immun duskunluk kolu CD4 sayisinin >500 ¢ikmasi sonucu tama yakin duzelir ’

!3u duzelme sonucunda;
Immunduskunluik ile iligkili

Firsatcil enfeksiyonlar ve kanserler gorulmez

 ART ile hastalarin ~%25 (10-40)’inde immunoljik duzelme olmaz (CD4 <500)
« Bu hastalara immunolojik yanitsizlar denir (CD4 <500)

Buna karsin immun aktivasyon kolu ¢cogu zaman dustuk duzeyli devam etmektedir

Bunun sonucu;
HIV liler daha erken yaglanmakta (50Y)
HIV iligkili komorbiditeler (insulin direnci / DM / KVH /OP) daha fazla ve daha erken yasta gorulmektedir

Appay V, et al. J Pathol 2007;214:231-41; Deeks SG, et al. Blood 2004;104:942-7.



Viral yuku baskilanmig HIV enfeksiyonlularda immun aktivasyon gostergeleri

1-inf|amasyon gostergesi:hs-CRP, IL-6, TNF-a, B2-mikroglobulin, IFN-p1, sCD27
2-Koagulasyon gostergesi: d-dimer (yuksekligi ASKVH ile iligkilidir)
3-Serumda mikrobiyal translokasyon gostergeleri (intestinal permeabilite artiginin):
LPS (endotoksin): Sistemik dogal immun sistemin bilinen en gug¢lu uyricisidir (inflamatuvar yanit)
sCD14 : Endotoksin LPS’e monosit aktivasyonun yanitinin bir gostergesidir
sCD163: Monocyte/macrophage aktivasyonun bir gostergesidir
I-FABP (Intestinal Fatty Acid-Binding Protein): Enterosit hasarinin gostergesidir

Enterosit’lerde sentezlenir ve sitoplazmasinda depolanir (intraselliiler protein)

IFABP’ler enterositlerde bulunur ve kisa zincirli yag asitlerini baglar

Enterositler bu yag asitlerini enerji kaynagi olarak kullanmaktadir

Barsaktaki kisa zincirli yag asitleri mikrobiyota urtinidir

intestinal kisa zincirli yag asitleri: Butirik asit, Asetik asit, Propionik asit

INST’lerin kilo aldirma nedeni enterosit hasarini diizelmeleri ve IFABP azaltmalar olabilir

Bakteriyal DNA (168 Ribozamal RNA subﬂniti) Serumda mikrobiyal translokasyon gostergeleri
5-cVCAM-1 (circulating vascular cell adhesion molecule-1) ~ y7Fee” haimt
6-CD4/CD8 orani (immunaktivasyonun gostergesi) 3-sCD14 ng/mL

4-LPS(endotoksin)

1. Boswell, R et al. Ann Pharmacother 2018;52:681-9; 3. van Wyk J, et al. Clin Infect Dis 2020. Epub ahead of print; 3. Mussini C, et al. BMC Med 2018;16:79; 4. Fontecha M, et al. Infect
Dis 2019;4;293-8; 5. Vallejo A, et al. HIV Medicine 2019:10.1111/hiv.12749; 6. Campillo-Gimenez L, et al. AIDS 2015;29:853-56.



HIV enfeksiyonunda mukozal hasari iyilegtirmek i¢in glincel ve gelecek tedavi stratejileri

I-Mutlaka INSTI bazlh rejimlerin kullaniimasi:
Bu rejimde dishiyoz ve mukozal/sistemik enflamasyon daha az goriilmekte / Enterositler diizelmekte
lI-’"Latent HIV rezervuarr’ nin eredike edilmesi (ikili rejim yerine 3'lii rejimler ?2?)
llI-FK yonden barsak lenfoid dokuya yeterli ulagabilecek ARV ilaglarinin gelistirilmesi
IV-Dishiyozun duzeltilmesi (Mikrobiyom bazli tedaviler)
Prebiyotik / Probiyotik / Postbiyotik(butirat) / Digki mikrobiyota tranplantasyonu
Yasam bicimi degisikligi: Diyet, Egzersis,Uyku, Sigara-alkol, Stres, Aralikli aclik

Diski trasplantasyonu
(FMT:Diski mikrobiyota transplantasyonu)
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Front Microbiol 2019



Olgu 1: 47YE(HIV=T7) (Bagvuru:10-2020)—9 aylik izlem sonucu

= Son 6 aydir gittikge artan halsizlik, hafif ates, istahsizlik ve anlamli kilo kaybi (%18) olan hastada

= Sistemik LAP ve SM (14 cm) saptandi; Firsatcil enfeksiyonu ve lenfomasi yoktu

HIV- CRP ESH

CD4  RNA  (mgl) (mms) ~ CD4/CDB
1-10-2020 285 64500 110 60 BIC/TAF/FTC
1-11-2020 146 N N
1-22021 890
1-62021 814 <60 N N  814/925=09
ART tedavisinin;

1.ayinda tum yakinmalari kayboldu; kilo aldi (6 kg) ve CRP/ESH normallesti

Ciddi dogal immuin aktivasyon yani inflamatuvar yanit kirildi

INSTI ile kilo aldi; bu yan etki degil bir iyilesme gostergesidir

INSTI'lerin kilo aldirma nedeni enterosit hasarini duzeltmesi ve I-FABP lerin enterosit sitoplazmasinda artmasidir
9.ayinda ise dogal ve adaptif immiin sistem aktivasyon gostergelerinin timu duzeldi

Hastalik oncesi kilosuna ulagti / SM (140; 118 mm) ve reaktif LAP ler kayboldu

Bu olgu bize akut HIV enfeksiyonlu hastada erken baglanan INSTI bazli rejimin dnemini ogretti




Sonuc¢ olarak-1;

4 ART ile virolojik yuku baskilanmig ve CD4 sayilari normallegmis HIV'lilerde bile

«  immiin aktivasyon siiriip gitmektedir
* Bu durum erken yaglanmayi hizlandirmaktadir

» Persiste eden immun aktivasyonun en onemli gostergesi;
. CD4:CD8 oraninin <1 kalmasidir

* ART ne kadar erken baglanirsa immum aktivasyonu da o kadar ¢ok baskilanir
« Tedavi basinda CD4 ne kadar dusukse immun aktivasyon baskilanmasi da o kadar gucdur

« 3 1u ART rejimi; 2’li ART rejimine gore immun aktivasyonu daha fazla baskiliyor mu ???




Sonug olarak-2;

Gunluk hekimlik pratiginde

Bazal CD4 ve CD8 sayisi bakilmalidir

IzZlemede CD4>500 ciktiginda CD8 sayisi tekrarlanmalidir
Sonrasinda CD4/CD8 orani >1 ¢ikana kadar yilda bir tekrarlanabilir

CD4/CD8 orani >1 ¢cikmadan 3 I molekulden 2 li molekule gegcmek ne kadar dogru ?



llginiz icin tesekkiirler

Ben toprak oldum yoluna
Sen asiri gozetirsin

Su karsima gogus geren
Tas yurekli daglar misin

Karli daglarin baginda
Salkim salkim duran bulut
Sacin ¢ozup benim igin
Yasin yasin aglar misin




Olgu 2: 39YE(HIV=12) (Basvuru:3-2021)—6 aylik izlem sonucu

= Son 4 gundur ates, makulo-paptuler, eritamatoz dokuntuler ve bogaz agrisi (hafif)

CRP
CD4 HIV-RNA (mglL) CD4/CD8
1-3-2021 271 >10.000.000 100 BIC/TAF/FTC
1-4-2021 632 127 N
(_) 835/455=
1-10-2021 835 1.8

ART tedavisinin;
ilk 7 giiniinde tiim yakinmalari ve dokiintiileri kayboldu

Tedavinin 8.ayinda immiinolojik duzelme olustu




Akut HIV enfeksiyonu: Patogenezi

HIV has several target cells including dendritic cells, macrophages, and CD4+ T cells
HIV-1 most often enters the host through the ano-genital (cervicovaginal epithelium) mucosa
Tonsillar and adenoidal tissue, which may serve as initial target cells in infection transmitted via genital-oral sex
Newly acquired HIV infection is more commonly due to transmission of macrophage tropic rather than T cell tropic viruses
The viral envelope protein, glycoprotein (GP)-120, binds to the CD4 molecule on dendritic cells
In order to enter macrophages, GP-120 must bind to the chemokine receptor CCR5 as well as CD4
HIV is detectable in regional lymph nodes within two days of mucosal exposure and in plasma within another three days
Once virus enters the blood (during initial infection), there is widespread dissemination to primary target organs such as the brain, spleen, lymph nodes and the intestinal mucosa (GALT)
It has also been proposed that microbial translocation, due to changes in the gut mucosal barrier, may be the etiology of chronic immune activation in HIV infection

Viremia: Viral penetration of mucosal epithelium, followed by infection of submucosal CD4+ T cells, dendritic cells, and macrophages with subsequent spread to lymph nodes and
ultimately, plasma

At the time of initial infection with HIV, patients have a large number of susceptible CD4+ T cells and no HIV-specific immune response. Viral replication is therefore rapid; plasma HIV RNA
levels may climb to more than 10(7) copies/mL and p24 antigen levels may exceed 100 pg/mL.

Concomitant with the evolution of HIV specific immunity, primarily due to the emergence of virus-specific CD8+ cytotoxic T lymphocytes, plasma RNA levels fall precipitously by 2 to 3
logs, and symptoms of the acute retroviral syndrome resolve.



Mukoza lamina propriasinda Dogal ve adaptif immun sistem(GALT)

Barsak llimeni v Bakteri ve mikrobial iiriinler(LPS)

VIR, 2 2~ =+ I | Mikrobial iriinler (LPS)
o ' Enterosit ~ °
|1 A* A o ®°e
VVA Opsonmler*
|

% * I
Folikuler DC IgM
: , B lenfosit )“'QG

PIazma hiicresi

T

lenfosit

Hem dogal hem de adaptif immiin sistem bulunur \ Bellek B-L

' Bellek T-L
G. Esendaglr’nin slaytindan modifiye edildi




Dishiyoz yapan faktorlerle muicadele b

Mitigation

Yasam bi¢imi degiskliginin immun aktivasyona etkisi ?

I-Egzersiz

 Anti-inflamatuvar etkisi olabilir?

» ASKVH riskini azaltdigi gosterilmistir

* HIV-iligkili immiin aktivasyona etkisi yoktur 2

« Kilo alma ART sonrasi sitokinlerin daha yavas diismesine yol agmaktadir (IL-6, sTNF-RII, IP-10 and sCD163)3

3-Sigara ve alkol

Sigara i¢enlerde dolagimdaki f2-microglobulin, cyclophilin A ve RANTES artmistir®
Alkol tiiketiminin barsak biitiinliigiiniiniin bozulmasi ve artmis enflamasyonla ilgkli bulunmustur*

[ 4-Yeterli uyku (goriiiim)

[ 5-Aralikli aclik (>14 s) (gorusiim)

lI-Diyet: Akilci beslenme ve saglikli kiloyu koruma }

ART, antiretroviral therapy; CVD, cardiovascular disease; IL-6, interleukin 6; IP-10, interferon gamma-induced protein 10; PLHIV, people living with HIV; sCD163, soluble cluster of differentiation 163; sTNF-RII, soluble
tumour necrosis factor-alpha receptor IIF.

1. Peters B et al. HIV Med 2013;14:1-11; 2. Ceccarelli C et al. AIDS Behav 2019 [Epub ahead of print]; 3. Bares SH et al. CROI 2019 #673; 4. Webel A, et al. HIV Med 2016,18:402—11; 5. Steel HC, et al. Mediators
Inflamm 2018; 8357109.



Disbiyoza yol agan nedenler
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CD4<200 olanlarin, CD4>200 olanlara gore
1-Barsak mikrobiyomunda, Ruminococcaceae ailesinde anlaml azalma saptanmistir
2-CD4/CD8 orani daha diisiik ve enflamatuvar sitokinler(TNF-alfa ve IL-1a) daha yuksek

. - Family

Alcahgenaceae
Enterobacteriaceae
E:ysn glotrichaceae
g Fuso acteriaceae
Lachnospiraceae
Pala revotellaceae
Porp yromonadaceae
Ruminococcaceae
Succinivibrionaceae
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Guncel dispiyoz tanimi
Barsak mikrobiyota ¢esitlilik sayisinin ve oranlarinin degismesi

* Anaeroblar azalirken Enterobacterales in artmasi gibi

» Sonug olarak barsak mukoza butunlugunun bozulmasi

« Barsakdan lamina propria ve kana surekli bakteriyal translokasyonun olmasi

* Mukozal ve sistemik dogal ve de adaptif immun sisteminin surekli aktivasyonu
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3-Bu lenfoid doku dogal ve adaptif immiin sistemi icerir Barsak limeninde antijen
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 Bagirsak iligkili lenfoid doku (GALT) insan viicudunun en buyiik lenfoid dokusudur
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* M hucrelerinin ana gorevi GALT’da yer alan ‘Dentritik hucreye’ antijen sunmaktir Enterosit; Peptid AB'ler yapar v

anupIotCs ‘@'\37 &8
%
(=

M hiicresi ﬁ

| Antijen —
/ CD4
¥ F s R R e S8 st 0

= M)

| ( DC:APS inraepitelyal T-lenfositleri; ». - 4
. X‘\J | / | IYHHIPLIVUY LS O *‘\

2 7/
’ y

Al

éALT’da dogal vé adaptif immun yanitlarin uyum iginde ¢aligmasi

Mikrobiyota translokasyonuna karsi surekli bir koruma saglar intraepitelyal T lenfositler;
Enterositler™. Farkhlagsmasi sonucu gama delta T hiicreler
Miikiis(miisiin) barier (Goblet hiicreleri yapar) Mikrobiyal lipitleri tanirlar

slgA:GALT, antijene spesifik IgA iretip, mukozal yiizeye salgilar L " e o
Dagdeviren T, Saraydin SU. Uludag Universitesi Tip Fakiiltesi Dergisi 46 (2) 247-254, 2020



Barsak lumeninden mikrobiyal translokasyonun;
Dogal ve adaptif immun sistemi surekli uyarmasi sonucu

Microbiota Microbial T Cell Activation End stage
Translocation = Cell turn over =)  SenescentT cells
. ' an':
// Dogal immuin sistemin diiguk diizeyli surekli uyariimasi sonucu
HV @ * Monositlerden proinflamatuvar sitokin uretimi ve salinimi olmaktadir
Replication

* Bu durum siirekli dustik diizeyli mukozal ve sistemik enflamasyona yol agmaktadir

Adaptif immun sistemin disuk dizeyli surekli uyariimasi sonucu da
| - CD4 aktivasyonu,yaglanmasi, apoptozu ve lenfopenisi oluguyor
Barsakda CD4 sayisi kana gore daha ¢abuk diismektedir
CD8 ler de surekli uyriliyor ve sayisi artiyor
CD4/CD8 orani >1 gikamiyor yani dusuk kaliyor

MoGifiable a0 CD4:CD8 orani; huicresel immiuin aktivasyonun onemli bir gostergesidir
Stress, Depres ) )
alcohol, smoki Poliklonal B-L aktivasyonu da olugmaktadir

substance abus

Desai SN and Landay AL. Curr Opin HIV AIDS 2018, 13:22-27



Barsak lumeninden mikrobiyal translokasyonun;
Hem mukozal hem de sistemik Dogal ve adaptif immun sistemi surekli uyarmasi sonucu

Microbiota Microbial - T Cell Activation End stage
Lamina proriada  Translocation Cell turn over =) Senescent T cells

V 4
mv.

Replication % ,*
¢ X 3‘ §

7

= @ . Inflammation )
0l ¢ ® INF-aIL6IL-1B
oC

/ o
Modifiable Factors: Innate Immune Activation
Stress, Depression
alcohol, smoking, - Sistemik dolagim ‘

substance abuse

Desai SN and Landay AL. Curr Opin HIV AIDS 2018, 13:22-27



Komorbiditelere yol acan sitokinler ve inflamatuvar gostergeler

Metabolik
sendrom’

ASKVH?+ *  IL-6 ve hs-CRP ASKVH’in bilinen dngérdiiriiciisiidiir

v

TNFa (Uretim gostergesi olan artmig sTNFR-1 diizeyi)

MS’un; - Digerleri: sCD14 ve sCD163

1-Aterojenik dislipidemisi (diyabetojenik dislipiemi) ve
2-Lipodistrofisi ile iligkilidir

Norokoknitif
bozukluk 23 + BOS ve kanda artmig IL-6, TNF-a, CRP, sCD14

@

op23

,

ART, antiretroviral therapy; CCL2, chemokine ligand 2; CCTA, cardiac CT angiograph; CD4+, cluster of differentiation 4 cells; CRP, c-reactive protein; CVD, cardiovascular disease; hsCRP, high sensitivity c-reactive
protein; IL-1/6, interleukin 1/6; IP-10, interferon gamma inducible protein-10; MCP-1, monocyte chemoattractant protein-1; NO, nitric oxide; ROS, reactive oxygen species; sCD14, soluble CD14; sCD163, soluble CD163;
sTNFR-1, soluble tumour necrosis factor receptor 1; TNF-a, tumour necrosis factor a.

1. Psomas C, et al. EBioMedicine 2016;8:265-76; 2. Sokoya T, et al. Mediators of Inflammation 2017; Article ID 6825493; 3. Hunt PW. Curr HIV/AIDS Rep 2012;9:139-47; 4. McKibben R, et al. J Infect Dis.
2015;211:1219-28.

KBH2:3 Artmig IL-6, TNF-a ve CRP;
Renal tubular epithelial hiicre apoptosis ile iligkilidir

* IP-10ve neopterin norokognitif bozukluklardan
sorumlu 23

Tubulointerstisyel aralikta T-L nin toplanmasi;
tibuler hasar ve KBH na yol agmaktadir

Kanser?3 Diisiik CD4 sayisi Ca riskini arttirmaktadir
»  Artmig TNF-a: Osteoklastik aktiviteyi arttirir

ROS and proinflamatuvar sitokinler (TNF-a ...) , hiicre

proliferasyonu, apoptoz ve karsinogenez de yer alan
genlerin ekspresyonun yol agamkatdir.

*  TNF-a ve IL-1 osteoblastik fonksiyonu inhibe eder ve
osteoblast apoptozunu stimiile eder (NO araciligi ile)




Erken ART baslama ge¢ baslamaya gore immun aktivasyonu daha ¢abuk duzeltmektedir

 Akut HIV enfesiyonunda erken tedavi ile inflamatuvar gostergelerin gogu normallesebilir
« Erken ART baglama ge¢ baslamaya gore CD4 rezervuarlarini daha ¢ok korumaktadir

* Bu nendenle tedaviye erken ve 3 ayri molekul igeren tek tb lik rejimlerle baglanmalidir

Akut enfeksiyonda ART baslanmasi Kronik enfeksiyonda ART baslanmasi

Viral dissemination and

Viral dissemination and
replicative fitness P -+ Release of microbial products into the periphery replicative fitness P » Release of microbial products into the periphery
@---mmmmmmmmee i g | SR 2 o
~~~~~ -+ Release of pro-inflammatory cytokine by proptosis

p— - Release of pro-inflammatory cytokine by proptosis
ART

ART o
% | == Soluble inflammatory markers g’ Immune activation
[ ===  CD8+ cell activation ©
2 v === CD4+ cell activation %
o === HIV viral load o] Viral expansion
L°] ° and dissemination
uC: L

Time from HIV acquisition

Time from HIV acquisition

ART, antiretroviral therapy; CD4, cluster of differentiation 4 cells; CD8, cluster of differentiation 8 cells.
1. Krebs SJ, Ananworanich J. Curr Opin HIV AIDS 2016;11:163-72; 2. IAS-USA Guidelines. Available at: www.iasusa.org/content/antiretroviral-drugs-treatment-and-prevention-hiv-infection-adults-2018-recommendations.

Last accessed: July 2020.
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HIV enfeksiyonunda mukozal hasari iyilestirmek igin gelecek tedavi stratejileri

@ Prebiotic/Probiotic/
FMT Therapy

[ 1]

§ NF-xB
$IL-1B, cytokines
Tryp
4 IDO
1 NK cell activity

@ Anti-retroviral
therapy

Diski trasplantasyonu
(FMT:Digki mikrobiyota transplantasyonu)

———

1-Disbiyozun duzeltilmesi (Prebiyotik / Probiyotik / FMT tedavisi ) (mikrobiyom bazl tedaviler)
2-Postbiyotik (butirat kullanarak)
3-Yasam bicimi degisikligi: Diyet, Egzersis,Uyku, Sigara-alkol, Stres, Aralikl aclik
4-ART: Pl, NNRTI ve INSTI-bazli ART rejimleri kargilagtiriidiginda;
INSTI'lerin sistemik enflamasyona en az yol agtigi ve mikrobiyotada minor degisklikler yaptig
gosterilmistir (saghkli kontrollerle kargilastinldiginda)

Front Microbiol 2019



Gelecekte immiuin aktivasyonun;
Farkli basamaklarina etkili tedavilerle immun aktivasyon kontrol altina alinabilir mi ?

Anti-inflamatuvar ilaclar Mikrobiyal translokasyonu azaltmak igin

Dishiyoz modifikasyonu(pre/pro/simbiyotik’lerle)

* Aspirin: Barsak bakteri yiikiinii |
KAH da sekonder korunma dozu (KG) Endotoksin(LPS) yiikii |

* COX2 inhibitorleri intestinal biitiinliigii 1 (D vitamini)
* Prednizolon: Barsak inflamasyonu |

5 mg/gun (KG) IFABP |
 Kolsisin: 0.5 mg/guin (KG)

Immune iyilesme 1

Sitokin terapileri (IL-2, IL-7, IL-21)
Lenfoid doku fibrozisini |

TNF blokerleri

ACE inhibitorleri

ARB ler




Figure 2
Function of LFABP and IFABP in intestinal enterocytes

In the intestinal lumen. dietary triacylglycerols (TG) are hydrolyzed by lipases to diacylglycerols (DG) and
fatty acids (FA): the DGs are hydrolyzed to monoacyglycerols (MG) and FAs [99]. FAs and MGs are
transported across the apical membrane of the enterocyte by diffusion or facilitated transport by CD36 (cluster
of differentiation 36) or other putative transporters such as FATP (fatty acid transport protein) [99]. In the
cytosol, IFABP specifically binds FA while LFABP binds FAs, fatty acyl-CoAs. and MGs [3.16]. In the
endoplasmic reticulum (ER). FAs and MGs are resynthesized to TGs. LFABP is part of a complex along with
microsomal triglyceride transport protein (MTP). CD36. and ApolipoproteinB48 (ApoB48). which is
responsible for budding of prechylomicron transport vesicles (PCTV) from the ER [35.57]. PCTV then reach
the Golgi apparatus where mature chylomicrons are formed. Chylomicrons leave the enterocyte via the
basolateral side of the cell and enter the lymphatic system for delivery to the general circulation [99]. LFABP
may also traffick FA to PPARa. promoting the expression of oxidative genes [40.41]. FAs and MGs from the
circulation enter the enterocyte via the basolateral membrane where they can be bound to IFABP (FA) or
LFABP (FA and MG). Unlike dietary derived lipids, bloodstream derived FAs and MGs are primarily oxidized
or incorporated into PL [72.73].

Copyrights apply
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Figure 2
Function of LFABP and IFABP in intestinal enterocytes

In the intestinal lumen, dietary triacylglycerols (TG) are hydrolyzed by lipases to diacylglycerols (DG) and
fatty acids (FA); the DGs are hydrolyzed to monoacyglycerols (MG) and FAs [99]. FAs and MGs are
transported across the apical membrane of the enterocyte by diffusion or facilitated transport by CD36 (cluster
of differentiation 36) or other putative transporters such as FATP (fatty acid transport protein) [99]. In the
cytosol, IFABP specifically binds FA while LFABP binds FAs, fatty acyl-CoAs, and MGs [3.16]. In the
endoplasmic reticulum (ER), FAs and MGs are resynthesized to TGs. LFABP is part of a complex along with
microsomal triglyceride transport protein (MTP), CD36, and ApolipoproteinB48 (ApoB48), which is
responsible for budding of prechylomicron transport vesicles (PCTV) from the ER [35,57]. PCTV then reach
the Golgi apparatus where mature chylomicrons are formed. Chylomicrons leave the enterocyte via the
basolateral side of the cell and enter the lymphatic system for delivery to the general circulation [99]. LFABP
may also traffick FA to PPAR«, promoting the expression of oxidative genes [40.41]. FAs and MGs from the
circulation enter the enterocyte via the basolateral membrane where they can be bound to IFABP (FA) or
LFABP (FA and MG). Unlike dietary derived lipids, bloodstream derived FAs and MGs are primarily oxidized
or incorporated into PL [72.73].



HIV ILAC TEDAVISI
ART KULLANIMI ILE ILGILI TEMEL BILGILER
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Geng et al., 2020, Front. Microbiol.



Mikrobiyom saptama yontemleri— Yeni nesil sekanslama yontemleri

Digki bakterilerini cins ve

tur duzeyinde belirler 16S/18S-ITS
(2 haftada sonug) rRNA
Bakteriyal genomik Shotgun
o metagenome
materyali belirler
(metagenom
dizileme)
« Mikrobiyota cevabi
« Konakgiyla molekuler Meta-OMICs

etkilesimi
» Metabolit profili
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CRP ve hs-CRP

Normal erigkin toplumuda CRP dagilimi:%60:0-3 mg/L / %30: 3-10 / %10 >10 mg/L
CRP nin normal degeri; yas, cins, irk ve metabolik hastaliklardan etkilenir
hs-CRP: Normal degeri <3 mg/L

ASKVH i¢in risk olan hs-CRP degeri: 3-10 mg/L

2 hf ara ile tekrarlanmalidir

DM, Obezite, Sigara icme: hs-CRP yi yukseltebilir

UpToDate 2021



Mikrobiyal translokasyon sonucu monositlerden pro-enflamatuvar sitokin uretimi ve salinmi

GNB ve iiriinii LPS ; makrofaj/monosit CD14’line baglanir Bakteriyal translokasyon
Toll-like receptors: Organization and signaling pathways GNB (E CO|i) (LPS nin; Lipit A’S|)’Iar igin TLR4
TLRS TLD2/1
TLR11 TLR2/6 TLR4
Cell surface
TIRAP TIRAP TIRAPI ITRAM Ertintning
MyD88 TLE3 TLR7 TLR9
MyDBS MyDES MyDSB "“\ T MAP: Mitojenle aktiflesmis protein
X .-
R '_:, 1'{,_;.-//p4y088"‘ Proenflamatuvar sitokinler
./“”‘K“ 5 UNC938 Ny IL-1, TNF-a (ikisi onemli) ve IL-6
— Endoplasmic .
reticulum TRAF3
TRAF6 e ‘..////
/, ~ RIP1

I— g :
™ TR // Inflamazom Kc’de: hCRP?
0 @
IKK complex T “ “

\\\ IRF3 IRF7

\ Inflammatory !! | Type I IFNs

C sm

NFkB

[T* cytokines

TLR (Toll-like receptors)’ler 6karyotik hiicrelerin membran yﬁz‘t‘aﬁeﬁae bulunan mikrobiyal antijenleri (ligand) taniyan
reseptorlerdir(pattern recognition receptors; PRR’ler). Bu resptorler mikrobiyal antijenleri tanirlar ve yanit verirler. Reseptorler igin
ligand mikroplarin yapilaridir (LPS, TA). Olusan immiin yanit innate (dogal) immiin yanitdir (nonspesifik immiin yanit). Bu lenfosit

Inflamazomlar;
Eksojen ve endojen uyaranlara cevap olarak olugan proinflamatuvar sitokinlerin iglenmesi ve salgilanmasi siirecini diizenlerler



Viral yuku baskilanmig HIV enfeksiyonlularda;
Immun gostergeler HIV-negatiflere gore daha yuksek seyretmektedir

HIV status
Biyogdstergeler’ HIV negative Virologically suppressed* P- value**
(n = 524), (n = 540),
Median (IQR) Median (IQR)

hs-CRP (mg/L) 1.0 (0.6-1.9) 1.5 (0.7-3.5) <0.001

d-dimer (mg/L) 0.24 (0.20-0.38) 0.23 (0.20-0.36) 0.078
sCD14 (ng/mL) 1356 (1080-1738) 1576 (1305-2011) <0.001
sCD163 (ng/mL) 252 (182-342) 289 (207-419) <0.001

 Diisiik diizeyli kronik immiin aktivasyon CD4 lenfopenisi,disfonksiyonu ve apoptozuyla iligkilidir 3
«  ART nin immiin aktivasyon parametreleri iizerindeki etkisi i¢in daha ¢ok caligsmalara gereksinim vardir 2

*95.7% on ART - time since ART was first initiated, 10.4 years (4.4—-14.5 years); **Wilcoxon rank-sum test.
ART, antiretroviral therapy; CD4, cluster of differentiation 4 cells; Hs-CRP, high-sensitivity c-reactive protein; IQR, interquartile range; PLHIV, people living with HIV; sCD14/sCD163, soluble CD14/CD163.
1. Schouten S, et al. HIV/AIDS 2014; 59:1787-97; 2. Lichtfuss GF, et al. Biomark Med 2011;5:171-86; 3. Younas M, et al. HIV Med 2016;17:89-105.



Yaslanmayla disbiyoz gelisir ve gittikge artar

Clinical & Experimentalimmunology

Human lifespan
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volume 173, Issue 3, pages 363-377, 16 FEB 2015 DOL: 10. 1111/cel, 12474
http://onlinelibrary.wiley.comyfdoy10.1111/56i.12474/fullirce 1124 74 fig. 0001




Bitkisel beslenme ise;
Firmicutes | |, Bacteroidetes 11

Farkl diyetlerin barsak mikrobiyotasina etkisi

Balik ve zeytin yagi Firmicutes’i, bitkisel beslenme ise Bacteroidetes’leri arttirmaktadir

. _ 100 Obezlerde; Bacteroidetes > Firmicutes
B_at' F'p' beslenmede; _ Kilo verince; Firmicutes >Bacteroidetes
Firmicutes |, Bacteroidetes 1 .
Legend
0.50 Actinobacteria \ . il
Bacteroideles » Baskin bakteri: Bacteroides cinsi
C_yanobacteria
025 Bl * Baskin bakteri: Clostridium cinsi

Western diet Proteobacteria

1.00 100
0.75 a7

S_lalnt-based Med“ef’a”g"”: Akdeniz tipi beslenmede;
0.50 ie €l 2z Firmicutes > Bacteroidetes
025 025
000 200

© 2020 Elsevier Inc. All rights reserved.
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Kolodziejczyk et al., 2019. Nat Rev Microbiol. 17:742



Marchetti G, et al. Clin Micro rev 2013; 26:2-18

A. Healthy HIV-negatave subject

: c—> < > p Non-pathogenic bacters . .
Gut lumen o s N v Barsak lumeni
Tight junction L T = &/ Pathogenic bactesia
y S RAR JUNAR, ; T r : | Mukus barier (Goblet huicreleri yapar) + slgA
3 : Enterosit
Lansna propria This 6 ™12 > ' '
B W2 __ = N Barsak lenfoid doku (MALT; GALT):
Th ~ ‘ ‘ ” . . agn '
Vy S » > @7 g M huicresi, CD4, CD8 ve Dentritik hiicrelerden olusur
= R —— Y Barsak mukozal immiiniteyi olusturur

Blood vesse)

» Saglikli kigilerde mukius icinde bakteri ve lokosit bulunmaz; intestinal inflamsyondan oncesi miikiis barieri bozulur
» *Mikiis barieri bozulunca bakteriler mukuse yapigir; miikis iginde bakteri ve I6kositler artar

«  Saglkh kisilerde barsak mukoza butiinligu tamdir ve barsak mukozal immiinite normaldir

*  Bu durum barsak bakterilerinin liimenden lamina propriaya kontrollii gegisini saglar

« Transloke olan bakteriler ve LPS gibi uiriinleri lamina propria ve mezenterik LN da fagosite edilir

» Fizyolojik duzeylerde mukozal immiin sistem aktivasyonu olusur

« Kanaise sinirli sayida mikrobiyal translokasyon olugmaktadir

« Barsak lumeninde bakteriler vitaminler ve kisa yag asitleri sentezlerler

«  Bakteriler digkinin %90 nini olugturur (10"/mL); aneroblar baskin; bakteriyel gesitlilk yiiksek (~5000 tiir)

*Miikiis barierini bozanlar: IBH, iBS, Colyak hastaligi (gliiten), HIV, safra tuzlari, sigara, stres....



Quter mucus layer

I Anti-inflammation I

Op O 8 7/
e 0

IL-10
Naive T Treg

The role of fiber-derived short chain fatty acids (SCFAs) in regulation of intestinal homeostasis. SCFAs serve as
energy substrates for colonocytes. In addition, SCFAs regulate intestinal barrier function and immune system
through G-protein-coupled receptors (GPRs) signaling. SCFAs promote the differentiation of regulatory T (Treg)
cells and the production of interleukin (IL)-10 through GPR43. Furthermore, SCFA facilitate inflammasome
activation in colonic epithelial cells through GPR43, stimulating IL-18 production that is critical for anti-
inflammation and epithelial repair. SCFAs also regulate intestinal barrier function via enhancing the expression of
tight junction proteins and the synthesis of mucin (MUC)2. DC, dendritic cells; FOXP3, forkhead box P3; HDAC,
histone deacetylases; My, macrophages; TJ, tight junctions. [Adapted with permission [22]].



Viral yuku baskilanmig HIV enfeksiyonlularda;
Dusuk duzeyli surup giden immiin aktivasyonun ana nedeni

* Barsak, LN, MSS ve testis gibi bazi anatomik bolgelere ARV ilaglar yeterince gegemez
» Ozellikle barsakda Latent HIV rezervuarinda HIV’in surtp giden replikasyonudur

* Bu nedenle viral yuk bu bolgelerde yeterince baskilanamaz ve replikasyon surtp gider

* Replike olan HIV; dogal ve adaptif immun yaniti surekli uyarir

1. Deeks SG, et al. Blood 2004;104:942—7. 2. Younas M, et al. HIV Med 2016;17:89-105; 3. Routy JP. Centre de santé de I'Université McGill 2018; 4. Corbeau P. Blood 2011;117:5582-90; 5. Psomas C, et al.
EBioMedicine 2016;8:265-76; 6. Chun TK, et al. J Infect Dis 2002;185:1672—6.



Tedavisiz HIV enfeksiyonlularda ;

Immiin diiskiinliik gittikce derinleseceginden firsatgil enfeksiyon ve kanserlerden 6liim olur
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* HIV-RNA nin en disiik oldugu donem; akut HIV enfeksiyonun ilk viremi yaptigi an, bir de akut HIV’in son birkag¢ haftasi.
» HIV-RNA'ni en yiiksek oldugu donemler ise; akut HIV’in 6. haftasi , bir de AIDS donemi

« CD4 ise bastan itibaren siirekli yavas yavas azalir Medscape



Sunum plani

1-Barsak mikrobiyotasi ve disbiyoz

2-Barsakta latent HIV-1 rezervuari ve dishiyoz

3-HIV immun yanit ve barsak mikrobiyomu

4-HIV de barsak mikrobiyom dishiyozu ile ilgili ileri ¢aligmalara gereksinim vardir



. . . . A . Van Welzen BJ et, al.Front Immunol 2021
HIV iligkili immun aktivasyonun en onemli gostergeleri “Mussini et al. Lancet HIV 2015

Soiubl gostergeler Biolojik ve klinik 6zellikleri

IL-6 Monosit, DC ve makrofajlardan salinir
Kronik enflamasyonda serum duizeyi yiiksektir ve 6zellikle ASKVH la iligkilidir
TNF-a Monosit ve T-L'den salinir / sitokin salinmini uyarir / komorbiditelere yol agar
IFN-g Tum lenfosit alt gruplarindan salgilanir ve dzellikle akut HIV enfeksiyonunda anti-viral etksi var
D-dimer FYU diir ve ASKVH ilerleyisi ile ilgilidir
sCD14 Monosit aktivasyon gostergesidir; mikrobiyal translokasyonun dolayl gostergesidir
LPS Mikrobiyal translokasyon gostergesidir
Bakterial 16sDNA Mikrobiyal translokasyon gostergesidir
e
HLA-DR (+) CD4 ve CD8 lerde MHC sinif Il nin reseptorii / T,L aktivasyon gostergesi
CD38 Lenfosit ve makrofajlarda bulunur / T-L aktivasyon gostergesidir

CD4/CD8 orani Viral yiik baskilandikga yillar iginde CD4 sayisi normal degerlere ulagir
CD8 sayisi ise aksine yuksek kalabilir
Diigiik CD4/CD8 orani: T-L aktivasyonu, yaglanmasi, disfonksiyonu ve inflamasyonla iligkilidir

Diisiik CD4/CD8 oraninin persiste etmesi: Kotli prognoz gostergesidir
Bir calismada (n=3236)* 5 yillik bir sturegte olgularin ~1/3 inde CD4/CD8 orani normallesmistir (21)
Bu ¢aligmada diigiik oran (<0.3) komorbiditeler igin risk faktorii olarak bulunmustur

Copyrights apply



Tedavi deneyimli HIV’lilerde, ii¢lii rejimden ikili rejime degistirme

* Bu degistirme immun aktivasyonu arttirabilir mi ?
 Bir caligmada arttirdigi gosterilmis
« Tum bu sorularin yaniti i¢in daha fazla caligmalara ihtiyag vardir

*Most common 2DCs patients were switched to 3TC + ATV/r, 3TC + DRV/r, 3TC + DTG, ETV + RAL, DRV/r + RAL, ATV/r + RAL; **Patients switched to 3TC + DRV/r.

2DC, two-drug combination; 3TC, lamivudine; ATV/r, atazanavir/ritonavir. CD4, cluster of differentiation 4 cells; CD8, cluster of differentiation 8 cells; DRV/r, darunavir/ritonavir; DTG, dolutegravir;

EMA, European Medicines Agency; ETV, etravirine; PLHIV, people living with HIV; RAL, raltegravir; TT, triple therapy.

1. Cahn P, et al. AIDS 2018, #TUABO106LB; 2. Hernandez B, et al. HIV & Hepatitis Nordic Conference 2018, P9; 3. Mussini C, et al. BMC Med 2018;16:79; 4. Fontecha M, et al. Infect Dis 2019;4;293-8;

5. Vallejo A, et al. HIV Medicine 2019:10.1111/hiv.12749; 6. Serrano-Villar S, et al. AIDS 2020. Oral OAB0304; 7. Quiros-Roldan E, al. BMC Infect Dis 2018:18;2—11; 8. Baldin G, Int. J. Antimicrob. Agent 2019:54;728-34;
9. Capetti A, et al. AIDS 2018:32;1083—4.



| Mikrob-immiin hiicre etkilesimlerinin HIV-1 barsak patogenezine katkisi: nce
Bir calisma modeli

Increased Decreased immune-
gram-negative bacteria regulatory bacteria

T ‘fé =\ | DYSBIOSIS

eeoie oo e o o e

I

|
|

Inflammation

T cell activation, expansion =
Increased CCRS expression
Shift in death pathways

Switch to inflammatory ILC3 )

CD4 T cell

mbie activation Infection and depletion

increased inflammatory cytokines

1-Patojenik ozellikleri olan bakterilerde artma (Prevotella, Acinetobacter gibi)
2-Anti-enflamatuvar ozellikleri olan bakterilerde azalma (Firmicutes: Kisa zincirli yag asidi (buturat) sentezler
Buturat: Bitkisel liflerin bakterilerle fermantasyonu sonucu olugur
Kolon enterositlerinin enerji kaynagidir
Treg diferansiyasyonu, APC ve T hiicre fonksiyonlarinda regulasyon yapar

Dillon AIDS 2016



Immiin sistem

Dogal immiinite Adaptif (spesifik) immiinite Alternatif C yolagi
Innate: inside/ born/dogal/non-spesifik (C3bile olan
opsonizasyon)*
Defans siralamasi ilk ikinci
Zamanlama ivedi Yanit (0 -96 s) Uzun Donem Yanit (>96s)
Hiicreler NK, makrofajlar, notrofiller, dendritik T ve B Lenfositler

hiicreler, mast hlicreleri, bazofiller,
ozinofiller + Bariyer Bagisikligi
inhibitor R’ler; NK hiicrelerinin kendi
hicrelerimiz yok etmesini onler

Antijen bagimhhg Bagimsiz Bagimli
1000 antijeni tanir 1 milyar antijeni tanir
TLR

*Klasik yolak: antijen-antikor kompleksi yolagidir(dogal immunite degil)
Dogal immiunite ozelligi olan sitokinler: Proinflamatuvar sitokinler (TNF-alfa, IL-1 ve IL-6)
Asiri yuksekligi sepsis ve septik soka yol acan sitokin; TNF-alfa (IL-1 ve IL-6 yardimcidir)
NK hucreleri; IFN-gama salgilar ve makrofajlari uyarir (dogal immunite)
T-hucreleri: IFN-gama salgilar (adaptif immunite)



Barsak mikrobiyomu ve immun sistem etkilesimi:

Barsak mikroblari konakla cesitli yollarla (mikrobiyal metabolitlerle) etkilesir
Sonugta immiuin sistem degisir ve barsak permeabilitesi artmaktadir
Konakta barsak mikrobiyomunu diyetle etkiler
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Yaslanma
* Yaslandik¢a ¢ogu biyolojik iglevler olumsuz yonde degisir
* Yaslanma; ¢ogu hastaliklara duyarlihgi arttiran ilerleyici bir suregtir
 Yaglanmayla organlarin yaglanmalari homojen degil heterojendir
 Yaglanma; ongurulebilen degisikliklere yol acar
 Yaslanmayla komorbiditeler artar (HTN/ASKVH/OP/T2DM/Obezite/Alzeimer has, Ca...)
* Yaglanmada 3 onemli faktor rol oynar
1-Genetik miras (%25)
2-Yagsam bicimi: Kaliteli uyku, Akilci beslenme, Egzersiz, Bagimliliklardan uzak durma
Yeterli uyku (beyinde amiloid birikimini bile onluyor)
3-Cevresel faktorler (%50) (epigenetik DNA modifikasyonu): HIV enfeksiyonu

Yashlik sinirt normal toplumda 65 iken HIV’lilerde nigin 50 yas ?

McMillan JM et al. CMAJ 2018; 190): E1253-E1258



Mukozal immun sistem: Mikrobiyal translokasyon G. Esendagl
1-Mukoza butunlugu: Musin, sigA ve Enterosit
2-Mukoza iligkili lenfoid doku (MALT/GALT): M hucresi, DC, CD4,CD8 ve B-L

Barsak liimeni

Enterosit apoptozu

- A -
Barsak mukoza bitunliugiinin bozulmasi
Mlkroblal uriinler (LPS) ® t
0
? psonlnler %
o \
A * |

Bakteri ve mikro‘a
f{hi]cre irtinler(LPS)

Folikiller DC o I
T o 4
| B lenfosit %

Plazma hucresi

l Lellek B-L

HIV enfeksiyonu :
Tam kontrol edilemiyen
dogal ve adaptif immiinite



Viral yuku baskilanmig HIV enfeksiyonlularda;
Dusuk duzeyli surup giden immun aktivasyonun nedenleri

Barsak,LN ve MSS gibi bazi anatomik bolgelere ARV ilaglar yeterince gegemez
Bu nedenle viral yiik bu bolgelerde yeterince baskilanamaz ve replikasyon siiriip gider
HIV-1 kompenentleri; dogal ve adaptif immiin yaniti uyarir / Rezidiiel immiin aktivasyon

Rezidiiel HIV replikasyonu

Dishiyoz /
Bakteri translokasyonu

Bakteri ve uriinleri (LPS) dogal ve adaptif immiin sistemi siirekli uyarir |

Sonug;
Viral koenfeksiyonlar HCV, HBV, CMV, EBV, HTLVA1 Siirekli rezidiiel
immun
. i 1-6
Immiin disregtilasyon Treg funksiyonu azalir ve Th17 fonksiyonu artar aktivasyon
Genetik polimorfizim IL-10 ve IRF7 gene polymorphism
Komorbiditeler
Th lerde senesens Th yaslanmasi ve 6liimii / Anerji
(yaslanma) Yaglanmig Th ler asiri inflamatuvar sitokin uretirler (IL-6 and TNF-a)

CMV, cytomegalovirus; EBV, Epstein Barr virus; GALT, gut-associated lymphoid tissue; HBV, hepatitis B virus; HCV, hepatitis C virus; HTLV1, human T-cell leukaemia virus type 1; IFN-alpha, interferon alpha;
IFN-y, interferon gamma; IL-2/10, interleukin 2/10; IRF7, interferon regulatory factor 7; KIR2DL3, killer cell immunoglobulin-like receptor 2DL3; Nef, negative regulatory factor; NK, natural killer; Th17, T-helper cell
17; TNF-a, tumour necrosis factor a. 1. Deeks SG, et al. Blood 2004;104:942-7. 2. Younas M, et al. HIV Med 2016;17:89-105; 3. Routy JP. Centre de santé de I'Université McGill 2018; 4. Corbeau P. Blood
2011;117:5582-90; 5. Psomas C, et al. EBioMedicine 2016;8:265-76; 6. Chun TK, et al. J Infect Dis 2002;185:1672—6.



Kronik HIV enfeksiyonlularda;
ART ile viral yukun baskilanmasi sonucu immun sistemde;

.1-immﬁn diiskunlik kolu gogu zaman tama yakin duzelir

HIV’lilerin %80 ninde CD4>500 cikar
%20 ‘si gitkamiyabilir
immindiiskiinliikle ilsikili firsatgil
enfeksiyonlar ve kanserler goriilmez

Surekli CD4
sayisli artar

Viral yik Kronik
baskilansa da pr.ogres_sif Non-AIDS komorbiditeler
barsaktan sistemik Proinflamatuvar inflamasyon iligkili

bakterial immiun sitokinlerin hastaliklar
translokasyon aktivasyon salinimi OP, ASKVH,Nérokognitif

slrup
gitmektedir bozulma, Kirllganlik, KBH

2-immiin aktivasyon kolu ise ¢ogu zaman diisiik diizeyli devam etmektedir

Sonug olarak HIV liler daha erken yasta komorbiditelerden oleceklerdir
PLHIV, people living with HIV. Amag; dusiik diuzeyli immiin aktivasyonu nasil onlenebilir?

1. Appay V, et al. J Pathol 2007;214:231-41; 2. Deeks SG, et al. Blood 2004;104:942—-7.



Tedavisiz HIV'liler de; sistemik immun aktivasyonun yol actigi 2 yolak ve sonuglari

| immiindiiskiinliik kolu: ~10 yil iginde ciddi immiin diigkiinliik olur ve dliirler

Siirekli Th immiin kaynaklarin L C
Immun sistemin ¢okusu

lenfosit tukenmesi AIDS

yaslanmasi ve AIDS iligkili firsatgil

apoptozu Lenfoid dokunun !
Kronik destriiksiyonu enfeksiyonlar ve kanser

Progressif TR
ve Barsaktan Sisgtemik Sonug:Olum

bakterial immiin
translokasyon aktivasyon

HIV
enfeksiyonu

. Non-AIDS komorbiditeler
Proinflamatuvar Inflamasyon iligkili
sitokinlerin hastaliklar
salinimi OP, ASKVH,Né6rokognitif

bozulma, Kinlganlk, KBH

IYa§Ianma kolu: 10 yil icinde komorbiditelerden olmez

PLHIV, people living with HIV.
1. Appay V, et al. J Pathol 2007;214:231-41; 2. Deeks SG, et al. Blood 2004;104:942—-7.




Tedavisiz veya virolojik yukua baskilanmig HIV lilerde
Sistemik immun aktivasyonun devam ettigi gosterilmistir

Inflammation: @::cvreeerennes ‘ ........... Y T ce": .
! CRP $ cell division Virol yiikii siiprese HIV lilerde
? TNFa, STNFR \ g _acI:i_\'?ttion markt:rs immiin aktivasyon
IL-1/6/8/17/23 inhibitory receptors : - . .
1 IFNg apopt osisr’ysenescence biyogostergeleri persiste eder
* MCP-1, MIP-1a/b
. L R
Platelet and coagulation: @ % S
9 ~\ Q . 0 s Y e S A o B cell
t RANTES Nla 4 —_
} P-selectin, CD63 e / t cell division
’ # \ i

} microvesicles, sGPV b
} D-dimer, tissue factor, von
Willebrand factor

} activation markers
? immunoglobulin
apoptosis
B cell malignancy

: O $ cell division

} activation markers

Endothelial cell: - 0

} cell division, apoptosis
} IL-6, IL-8, MCP-1
} angiopoietin-1

; | cytotoxicity

lcst:c\;(t:iﬁrl\\n 1, Efl-selectin \ ( / ! inhibitory receptors
. | activating receptors

Monosit/makrofaj/Notrofil: @i u o y senescence

T TNF(X,, ".-1, |L-6, CCL3/4/5, ROS —— 0 e ® Dendritic cell:

| phagocytosis, chemotaxis, microbicidy /:»' . ’\ } BLyS

1 neopterin, sCD14, sCD163 P ) | NK activation

M2 differentiation, actin polymerisation, apopotosis } TNFa, IL-6, IFN-a

* CD11b, CD18, CD163, PD-L1 Apoptosis, trapping

J CD26L

BlyS, B lymphocyte stimulator; CD, cluster of differentiation cells; CCL3/4/5, chemokine ligand 3/4/5; CRP, c-reactive protein; IFN, interferon; IL, interleukin; MCP-1, monocyte chemoattractant protein-1; MIP-1, macrophage inflammatory protein-1;
NK, natural killer; PD-L1, programmed death-ligand 1; PLHIV, people living with HIV; RANTES, regulated on activation, normal T expressed and secreted; ROS, reactive oxygen species; sCD14/163, soluble cluster of differentiation 14/163; sGVP,
soluble glycoprotein V; sTNFR, soluble tumour necrosis factor receptor; TNF-alpha, tumour necrosis factor-alpha; VCAM-1, vascular cell adhesion molecule-1.

Younas M, et al. HIV Med. 2016;17:89—105.



Viral yuku baskilanmig HIV enfeksiyonlularda immiin aktivasyon

immiin aktivasyon ile iligkili komorbiditeler

[ CD8+ T-cell profile ] [ Inflammation profile ][

NK profile

] [ CD4+ T cell profile ] [

Monocyte profile ]

Low BMD' Metabolic
syndrome?
N

l

Lung cancer?

N

IRIS*

)

Atherosclerosis®

VN

@)

e

(%)

BMD, bone mineral density; CD4, cluster of differentiation 4 cells; CD8, cluster of differentiation 8 cells; IRIS, immune reconstitution inflammatory syndrome; NK, natural killer; PLHIV, people living with HIV.
1. Gazzola L, et al. J Transl Med 2013;11;1-10; 2. Psomas C, et al. EBioMedicine 2016;10:318-22; 3. Leal F, et al. Front Immunol 2017; 8:1-10; 4. Antonelli L, et al. Blood 2010;116:3818-27.

5. McKibben R, et al. JID 2015;211:1219-28.



Viral yuku baskilanmig HIV enfeksiyonlularda immun aktivasyon

CD4/CD8 orani (Viral yuku baskilanmig HIV enfeksiyonlularda)
Immiin aktivasyonun rutin ve kuresel bir gostergedir
Ozgul komorbiditeleri ongordurebilir

« Viral yuku baskilanmis hastalarda, CD4 sayisi immun disfonksiyonu gergcek anlamda gostermiyebilir

« CD4 sayisi normala gelmesine karsin immiin aktivasyon devem etmektedir?

CD4:CD8 orani diger immun aktivasyon gostergeleriyle koreledir * Monosit aktivasyonu (sCD14)3
+ CD4+ T-L aktivasyonu (DR#, PD-1+)2 > (e e 7
« CD8+ T-L aktivasyonu (DR+,CD38+, yaglanma )

Dusuik CD4:CD8 orani 6zgiil komorbiditelerle iligkilidir:

5
@ Sarkopenit @ a Akc Ca ve KOAH
Norokognitif bozukluk® @ ASKVH gelisimi# @ AIDS disI mortalite 3

CD4, cluster of differentiation 4 cells; CD8, cluster of differentiation 8 cells; CD38, cluster of differentiation 38; CRP, c-reactive protein; eGFR, estimated glomerular filtration rate; IL-6,interleukin 6; PLHIV, people living with
HIV; sCD14, soluble cluster of differentiation 14; PD-1, programmed cell death protein 1.

1. McBride JA, et al. PLoS Pathog 2017;13:e1006624; 2. Buggert M, et al. J Immunol 2014;192:2099; 3. Serrano-Villar S, et al. PLoS Pathog 2014;10:e1004078; 4. Serrano-Villar S, et al. HIV Med 2014;15:40-9;
5. McBride JA, et al. PLoS Pathog 2014;10:31004078.



Viral yuku baskilanmig HIV enfeksiyonlularda immun aktivasyon

Viral yuku baskilanmig HIV enfeksiyonlularda dusuk duzeyli immun aktivasyon devam eder

/

HIV residual production

Hiicre yaglanmasi (Th)

/ Hiicre dliimii (Th) = immiin yetmezlik
immiin aktivasyonun
sonuglari’8
AIDS digI komorbiditeler

ASKVH, Metabolik sendrom, KBH, NAFL, OP, Norokognitif bozukluklar, Kanser2+4

Dishiyoz /
Bakteri translokasyonu

Coinfection
Immune dysregulation
Genetic polymorphisms

Yaslanma

- immiin aktivasyon T4 lenfopeniye, CD4:CD8 oraninda azalmaya, immiin yetersizlik ilskli hastaliklara yol agabilir *-5
Virolojik yanithlarin ~%15 (6-24) inde CD4 sayisi normal diizeylere ¢ikamaktadir *
ART, antiretroviral therapy; CD4, cluster of differentiation 4/8 cells; CD8, cluster of differentiation 8 cells; PLHIV, people living with HIV.

1. Deeks SG, et al. Blood 2004;104:942-7; 2. Younas M, et al. HIV Med 2016;17:89-105; 3. Corbeau P. Blood 2011;117:5582-90; 4. Psomas C, et al. EBioMedicine 2016;8:265-76; 5. Chun TK, et al. J Infect Dis 2002;185:1672-6; 6. Dillon et al. Mucosal
Immunol 2014;7:983-94; 7. Vujkovic-Cvijin et al. Sci Transl Med, 2013;5:193ra91; 8. Dubourg G, et al. BMJ Open Gastroenterol 2016;28;3:€000080.



Dogal CD4(+) T-L (Th) alt gruplari (8 tane)

Designation Induced by Aranscipton Produces
factor
Thi IL-12 T-beta IFN-gamma
TNF-alpha
Th2 IL-4 GATA-3 IL-4
IL-5
IL-6
IL-13
Th3 IL-4 FoxP3 TGF-beta
IL-10
TGF-beta
Th9 IL-4 GATA-3 IL-9
TGF-beta IRF-4
PU.1
Thi7 IL-1 beta ROR-gammaT IL-17
IL-6
IL-21
IL-23
Th22 IL-6 IL-22
IL-12
IL-23
TNF-alpha
Treg IL-2 FoxP3 IL-10
TGF-beta TGF-beta
Tfh IL-12 Bcl-6 IL-21
IL-23 B cell help
TGF-beta
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Th: T helper / Treg: Regulatory T-L / Tfh: T follicular helper / Bcl: B cell lymphoma



o Cytokine productio- Memory T cell
b Regulation of inflan-
MaDkerr%fr?{ithoﬁnc?':it, Killing of infected ce- & Memory B cell
aanléitj?rﬁg"y :{#a‘é? e Induction of antiboc.

IL-6 salgilmasi

® @)

B cell Plasma cell



 HIV enfeksiyonlularda;

Dogal immun sistemin kronik surekli dusuk duzeyli aktivasyonu sonucu;
1-Kronik inflamasyon surup gitmekte
2-HIV ile infekte makrofajlardan sitokinler (TNF-alpha, IL-1, IL-2, endothelin -1, alpha interferon) salinmaktadir

3-Endotel disfonksiyonu ve endotel hasari olugsmakta
4-Aterojenik dislipidemi (diabetojenik dislipidemi) gelismekte: TG 1,LDL N, HDL |
5-Sonug olarak ASKVH riski artmaktadir

HIV’lilerde KAH;

Hem daha erken yasta gorulur hem de (x2) daha sikdir



HIV enfeksiyonu da T2DM ve MS gibi insulin direnci sendromuna yol agar
Instilin direnci sendromunun dislipidemisine ise;

Aterojenik dislipidemi veya Diabetejenik dislipidemi denir

7 ‘ ling Lo How and how often should clinicians
D';.tlhfmge"'c CpRpda e screen for dyslipidemia?

o Qcours in Lype 2 diabeles Fat Cells Liver ..

- 0 » LDL is primary treatment target
meliitus e

ol @ » Triglycerides are secondary target

LN
19)') AFFA

® High levels of Lagiycerides 9'1 /
PTG & LDL = Total cholesterol - Triglycerides - HOL
# Lowi levels of HOL-C N Apo B ';* x "‘
O s
A VLOL )
o LDL-C not significantly R X uuoc'-:n "
Increased " o A1 Best after » 8 hours fasting

200 LB pces — Kidney Moasure LDL diroctly if TG > 4.52 mmolL (400 mg/dL)
ncrease
Insulin Q
A n(ah Ipas @
= HAtheragenic iuwtlv )|
dyslipidaemia {rmave PLATG) D LD

Annals of Internal Medicine i the clinig »oees

Caraburg MV, J G vl 20001084 455 &7

1-TG 1
2-HDL |
3-LDL N
Kuguk (small), yogun (dense) LDL1
Endotelden hizla gecer ve oksidasyona duyarlidir; ateroskleroz yapar



HIV-lilerde mukozal immun sistem bozulmustur; sonu¢ mikrobiyal translokasyon artar
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* HiIV'lilerde barsak mukozal biitunligiin bozulmasi mukozal dokuda bulunan CD4 (6zellikle Th17) lenfositlerin azalmasiyla baglar
+ Disbiyoz olugmasi ve mukozal butiinligiin bozulmasi abartili kronik mikrobiyal translokasyon olugsmasina yol agar
«  Bakteri ve bakteri tiriinlerinin (LPS) lamina propria ve kana ge¢mesiyle dogal ve adaptiv immiinite siirekli aktive olur

«  Bakteriler ve LPS dogal immiin sistemi yani makrofajlari TLR (LPS; TLR-4’e baglanir) yolag ile uyarmaktadir
Bu uyarma sonucunda makrofajlarda sitokin tiretimi ve salinimi olmaktadir

«  Surekli duguk duzeyli proinflamatuvar sitokinlarin salinimi ise sistemik enflamasyona yol agmaktadir
+  Kronik adaptif immiin sistem aktivasyonu ise; poliklonal B-L aktivasyonuna ve
«  CD4- lenfositlerin klonal ekspansiyonuna, fonksiyonlarinin bozulmasina ve yaglanmalarina yol agmaktadir.
*  Mikrobiyal tarslokasyon uriinleri serumda 6lgiilebilmektedir (LPS, sCD14, IFABP)

+ IFABP (intestinal yag asidi baglayan protein): Enterosit hasarinin bir gostergesidir

+  sCD14: Monosit aktivasyonunun bir gostergesidir

+ Plasmada 16S rRNA nin kantitatif 6l¢giimu (bakteri tiiriinii de belirler) de translokasyonda kullanmaktadir (RT-PCR)

Marchetti G, et al. Clin Micro rev 2013; 26:2-18



ART ile viral yuku baskilanmig HIV enfeksiyonlularda

CD4 sayilari normal degerlere gelmis olsa da (%20 olguda gelemez)

Kronik ve ilerleyici dusuik duzeyli immun aktivasyon surup gitmektedir

Siiriip giden immiin aktivasyon inflamatuvar siireclere yol agmaktadir ~ konusma sturem 30 dk
Bu inflamatuar sureglerin uzun donem saglik tizerine etkisi ise

Tum organlarda degisen derecelerde yaglanmanin olmasidir

Organ yaslanmalari da komorbiditelerin artmasina yol agmaktadir

Konugsmamin amaci;
Bu soylediklerimin immun ve inflamatuvar patogenezini agiklamiya ¢alisacagim



Framingham Risk Skorlamasi
Kronik HIV’lilerde;
Tani konuldugu andan baglamak uzere (yastan bagimsiz)

Yilda bir TA / Lipit profili / DM taramasi yapilir
E>40Y, K>50Y ise Franmingham risk skorlamasi ile her yil KAH riski

« Yasa bagimli tarama: Risk olmasa da taranir
Erkek >45 Y, Kadin >55 Y ise Framingham Risk Skorlamasi yapilir

« <45Y tarama icin 2 2 risk faktoru olanlarda yapilir

AACE Guidelines 2012



Koroner Arter Hastaligi (KAH): Sunum plani

1-Prevalans / Risk faktorleri
2-Tarama endikasyonlari ve Tarama yontemi

3-Primer ve Sekonder korunma



KAH’dan korunma (Primer ve Sekonder korunma)

10 yillk KAH riski Franmingham risk skorlamasi ile her yil hesaplanir

HIVViE>40Y, K>50 Y

10-y1l KVH riski 2%10 ise (orta risk ve lizerinde ise)

Degistirilebilen risk faktorleri degistirilmelidir: Sigara, Yagam bigimi

isi Anti tedavi Statin tedavisi

HTN tedavisi agregan tecat! T2DM tedavisi atin edavisi
HTN: = 140/ 2 90 mm Hg Primer korunmada onerilmez l Saptanmisg KAH varsa veya T2DM
Ozellikle 10-yil KAH riski = %10 Sekonder korunmada onerilir Hedef varsa veya 10-yil KAH risk 2 %10

A1C =%T7

Hedef
Saptanmis KAH olanlarda LioceIERE :
SKB (18-65Y): <130/DKB 80 Primer ve Sekonder Peruktan Grigim sonrasi: Primer Sekonder Primer
> 65Y SKB <140 PKG (MI sonrasi) / Sekonder PKG: Elektif Tiim el
stentler ilaghdir /1 yil ikili antiagregan onerilir ASA LDL <55 <80

100 mg/gin (75-150 mg ) + Klopidegrol

Bazala gore 2 %50 azalma
ZDV veya ABC degistirmeyi diisiin

Primer korunmada (KAH riski 2%20) ASA artik onerilmiyor
Statin ler ise orta risklilerde bile oneriliyor

SKB 10 mmHg |, TK 40 mg/dL |, ASA kullanimi: Her biri KAH riskini %25 azaltmaktadir
Sigarayi birakma ise %50 azaltmaktadir / Her birinin katkisi additiv dir

EACS Guidelines vi1. November 2020.




Kronik HIV enfeksiyonlu hastalarda immun ve vaskuler inflamatuvar gostergeler

« HIV lilerde etkili ART ile immiinolojik ve virolojik kontrole karsin ASKVH kontrollerden daha fazla

* HIV infeksiyonu inflamasyon ve immun disregtuilasyon sonucu aterogenezis, endotel disfonksiyonu
hiperkuagubliteye yol agiyor

- inflamasyon, endotel fonksiyon ve koagiilasyon gostergeleri (soliibl ve hiicresel gostergeler)
 Bu gostergeler klinik kullanim i¢in henuz valide edilmemistir
« Aktif inflamasyon endoteli etkiliyerek tromboza egilimi atrrirmaktadir (IL-6, CRP)



CRP /IL-6

 En ¢ok calisilan inflamatuvar gostergedir

* Geleneksel risk faktorlerinden bagimsiz olarak ASCVH igin bir risk faktorudur
* HIV infeksiyonlularda kontrollere gore daha yuksektir

* HIV viral yuk ve CD4 sayisi ile CRP arasinda ilgki yoktur

 ART rejimlerini nin CRP uzerine etkileri tartismali

 Abakavir-lamivudin + Efavirenz CRP artirabilir



T-lenfosit aktivasyonu

* HIV infeksiyonunda T-L ler (CD4 ve CD8) aktiflegsmesi kuraldir
« Etkili ART tedavisine ragmen aktiflegsmeleri azalsa da HIV oncesi doneme digmez
* HIV infeksiyonlularda; T-L aktiflesmesi ile ASCVH arasinda ilski tam kurulamamistir

Monosit aktivasyonu

« HIV infeksiyonlularda monosit aktiflesemsi ASCVH’la iligkili olabilir
- inflamasyonda aktive monosit ve makrofajlar sCD163 ce CD14 salgilanir (innate immiin sistem)

Endotel aktivasyonu

 Endotel aktivasyon (disfonksiyonu) ol¢utleri; ICAM-1 ve VCAM-1 artmaktadir

Koagulasyon anormallikleri
 Endotel den vWF ve solubl trombomodiilin salinir
* D-dimer ASCVH igin bagimsiz risk faktorudur
* ART nin koagtilasyon uzerin etkisi acik degildir

* Monositlerden TF (doku faktorii) salinmaktadir
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Sitokin salinim sendromu (sitokin firtinasi)
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Tocilizumab

Tocilizumab (anti-IL-
6R monoclonal Ab)
blocks the membrane
receptor binding of
Interleukin 6 (IL-6).

Saha et al. Archives of Medical Research (2020).




Probable mechanism of action of IL6 receptor
antagonist for the therapy of cytokine storm
syndrome in SARS-CoV-2 infected individuals.
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SARS-CoV-2'nin uyardig sitokin salinim sendromu

SARS-CoV-2 % Cytokine storm
ﬁ’ T
@

-
Dendritic - [<>) Capillary leak syndrome
cells Macrophages S & ‘ . w5 \ l
) A
f Siltuximab Multiple organfailure
Tocilizumab Pulmonary infiltrates
Sarilumab ll&tlgwgslmury

Cardiovascular shock
Disseminated intravascular
coagulant

Q Renal failure

P

Anti-IL-6 ve anti-IL-6R ilaclarinin etki mekanizmalan:

IL-6/IL-6R sinyalizasyon yolagi: IL-6 solubl (sIL-6R) ve membran IL-6 (mIL-6R) reseptdrlerine baglanir

Membran altina yerlegmis reseptor iligkili JAKs lari uyarir

JAKSs lar sonugta auto-phosphorylation and/or transphosphorylation ugrar( on target tyrosine residues)

JAKSs larin aktivasyonu sitokin aracilikl sinyaklizasyonu baglatir; transkripsiyon faktorlerini (STATs) aktiflestirir
Aktive STATs niikleusta hedef genlerini uyarir veya baskilar

JAK Janus kinase / STAT Signal Transducer and Activator of Transcription

Crisafulli S. BioDrugs
2090



COVID-19 Therapies Predicted to Provide Benefit at

Different Stages

Stage | Stage Il Stage Il

(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

| A 1B

I I
I I
I I
Viral nse Phase : '

Host Inflammatory Resp

Severity of lliness

Time Course

I
|
Shortness of breath without | ARDS
(HA) and with hypoxia (IIB) | SIRS/shock
I
|
I
I

. Mild constitutional symptoms
Clinical Fever > 99.6°F
symptoms Dry cough

(Pa0,/FiO, <300 mm Hg) Cardiac failure

in ammatory markers

Abnormal chest imaging (CRP, LDH, IL-6, D-dimer

Transaminitis
Low-normal procalcitonin

ferritin)
NT-proBNP elevation

Clinical . _
signs Lymphopenia

Remdaesivir

Dexamethasone
Oxygen

Benefit
demonstrated

Benefit unclear

Siddiqi. J Heart Lung Transplant. 2020;39:405. Slide credit: clinicaloptions.com




Statinler

Etkinlik: 20 mg Rosuvastatin = 40 mg Atorvastatin ( bu 2 statini bilmemiz yeterlidir)
Bu dozlarda LDL yi %50 azaltir; dozlan 2 katina gikma %5 diigturmektedir
Bu nedenle doz arttirma onerilmez; gerekirse ezetimibe eklenir

ART lle birlikte statin kullanimi
Plr lie birllkte
1-Rosuvastatin  5-40 Diisiik dozla bagla
(maks 20 mg)
2-Atorvastatin  10-80 Diisiik dozla bagla
(maks 40 mg)
3-Pravastatin 20-80 Yiiksek doz diisiin
DRV/r kullanilirsa; prvastatini
diisiik dozla bagla
4-Fluvastatin 20-80 Yiiksek doz diisiin
5-Simvastatin 10-40 Kontrendike

Dustik dozla bagla
(maks 20 mg)

Yiiksek doz diisiin

Yiiksek doz diisiin

Yiiksek doz diisiin

Orta yuikseklikte olan TG ‘in tedavi edilmesinin faydasi bilinmiyor

Cok yiiksek ise (> 900 mg/dL) pankreatit riskini arttirir

GIS semptomlari
Bas agrisi

insomnia
Rabdomiyaliz (nadir)
DILI

ic Hasta uzm: Rapor gikartir
Rosu 10 mg

Ator 20 mg

Ezetimib (Ezetrol) 10 mg

EACS Guidelines v11. November 2020.




ART ile LDL’yi dusuren ilaclarin etkilegimi

Yan etkiler ART lle etkllegim
llag sinih
I-Statin NNRTI ve
Pls/Cobistat / Ritonavir
ile Etkilegim var
II-intestinal Ezetimib 10 mg/giin GIiS semptomlari  Etkilesimi yok
kolesterol emilim
inhibitorti
l1I-PCSKY9 inhibitorii  Evolocumab 140 mg / 2 hf bir veya Yok Etkilesimi yok
420 mg ayda bir SC

EACS Guidelines v11. November 2020.




KAH’dan primer korunmada klinige goturulecek 10 bilgi
1-Saglikli yasam bigimi Omiir boyu (en dnemlisi) / Uyku hijyeni cok 6nemlidir
2-KAH risk degerlendirmesi (10 yillik) 40-75 Y arasinda olanlarda

Mevsim salata, Mevsim meyva

3-Saglikli beslenme Findik, Baklagil (Sinif I)
Protein: Balik, Kiimes hayvanlari ve baklagiller tercih edilmelidir

4-Fiziksel aktivite (ytirtiyis) Orta —yogunluklu yiriyls:150 dk/hf (Sinif 1)

5-T2DM'lilerde KAH *dan primer korunma Metformin (sinif lla) + SGLT-2i veya GLP-1RA (sinif lib)

6-Aspirin Primer korunmada onerilmez

7-Statin: Primer tedavide onerilir LDL 2190 mg/dL: Yuksek yogunluklu statin (Sinif I)
T2DM (40-75 Y): Orta yogunluklu statin (Sinif I)
Orta-yuksek riskli ASCVH:Orta yogunluklu statin (Sinif 1)

ASCVH riski olmiyanlarda hedef deger <140/90 (Sinif I)

A EmT T2DM /KBH/KAH orta-yiiksek risklilerde hedef deger <130/80

9-Sigara Birakiimahidir

10-Obezite ve kilo kaybi 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease




Kronik HIV enfeksiyonlu hastalarda immun ve vaskuler inflamatuvar gostergeler

* Monosit/makrofaj aktivasyon ve endotel inflamasyon gostergeleri HIV-iligkili aterosklerotik KVH la iligkilidir
« Barsak butunlugu (gut integrity) gostergeleri (intestinal yag asidini bagliyan protein)
« Monosit/makrofaj aktivasyon gostergeleri: Soluble ve CD14 ve CD163

 Endotel inflamasyon gostergeleri: [soluble intercellular adhesion molecule 1 (sICAM-1) ve soluble vascular
adhesion molecule 1 (sVCAM-1).

* HIV’lilerde inflamatuvar gostergeler geleneksel CVH risk faktorleri hesaba katildiginda bile HIV-negatiflere gore
onemli derecede daha yuksek prevelanslara sahiptir

 Bu yukseklik viral yuk yukseldik¢e ve CD4 sayisi dustukcge daha belirgindir

 ART tedavisi uzadikca (>4 yil) sVCAM-1 ve sICAM-1 duzeyleri dusmektedir

* HIV enfeksiyonu ART tedavisine karsin monosit/makrofaj aktivasyon ve endotel inflamasyonunun
ana aciklayicisidir

Temu TM, et al. AIDS 2021;35:45-51
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Differences between naive and memory T cells

Naive Effector | Memory
Surface phenotype CD45RA CD45RA/RO | CD45RO
CD44 lo CD44 hi CD44 hi
Integrins Integrins hi | Integrins
lo hi
CD29 lo CD29 hi CD29 hi
CD25 lo CD25 hi CD25 lo
Response to stimulation
Antigen/APC Low High
Cytokine production Mainly IL- Th1/Th2
2
Low concentration anti- | No Yes
CD3 Ab
Anti-CD2 Ab Low High
Need for costimulation High Low

CD: cluster of differentiation; CD45RA: marker of naive
(nonactivated) T cells; CD45R0O: marker of memory (activated) T

cells; lo: low expression; hi: high expression; APC: antigen-

presenting cell; IL-2: interleukin 2; Th1/Th2: T helper cell type 1/T

helper cell type 2; Ab: antibody.
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Costimulatory molecules in 1 cell activation and regulation

I ccll
Ligand Functions
molecule i9
CcD41 MHC class 11 TR coreceptor, 2dhesion, achyvation [333003tes
with | cx byrasine kinsss)
cDs MHC clsss ] TCR coreceptar, adhesion, achivation [3350ciates
with Lck tyrosine kinasz)
CDZ8 (DED, CDEL Adhesian, mayar costimulatary pathway
(B7-1,B7-2]
CD2 (LFA-2) CD58 (LFA-32) | Adheswon, activatiun
CD11a/CD1s C054 (LLam-1) | Adheson
(LFA-1)
CDS Co72 Adheson, activation, maintenance ol Tand B
regquistory c2l homeostssis
‘ cD27 Co70 Adheson, activation
CD154 CD40 Cxpressad on achvated T cals, imgortant
(cRaal) strmulstar of antgen-presennng ol function snd
g cell immunoglobuln dass swiching
(@ 55 S1PR1 C type lectin, carly 7 call acowation marker,
Uigyers caloum-medizted acuvation
CD132 (OX40) | OX40 bgand Adheswon, activatun
[cos 1Cos-L Generation of T folicalar helser cels
CDES (Il 2R) iz enables groliferaton of activated | cells
cna a COBL, COBL Downregulates 1 cell activatian
(B7-1,B7-2]
CD279(PD-1) | PC-L1, PD-L2 Downregulates T cell activation

0 clusrer of differentistion; MHC: majar Ristacempanhilty camplex; TCR: T eall
receptor; BS: B lvmphooyte actwvation antgen; LFA® leukooyte funcoon antigen;
1ICAM: ntercelldar adheson molecde; S1PR1: sghingosine-1-ghosphate receptor 1;
QXA0: tumor necrasis factor receptor superfamily, member 4 [TNFRSF4) or CD134;
1C05: ndudblz T cell costimulatary; [L-2R: interdeuon 2 receptar; CTLAS cytotoxic T
lymghocyle assodaled; P0: programmed death.



Immune activation in the AIR sub-study CoRIS

SWITCHING TO 2DCS VS MAINTAINING TRIPLE THERAPY MAY IMPAC:I'..
INFLAMMATORY MARKER TRAJECTORIES

Piecewise Linear Mixed Models for IL-6, CRP and D-Dimer
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Years from viroloaic suppression

» Overall changes: P=0.023
« TT vs 2DC: P=0.010
* TT vs monotherapy: P=0.900

Trajectories

after year 3

IL-6, CRP, and D-Dimer:
« TT: decreased over time

+ 2DCs: increased 2-3 years after switch; significant .
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Adjusted CRP concentrations

Years from virologic suppression

* Overall changes: P=0.009
« TT vs 2DC: P=0.003
* TT vs monotherapy: P=0.280

D-Dimer (ng/mL)

. BLTT

. BL 2DC
-2DC

R BL monotherapy
Monotherapy

TT

Study limitations:

600]
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Adjusted D-Dimer concentrations
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N °

0 2 4
Years from virologic suppression

» Overall changes: P=0.002
« TT vs 2DC: P=0.001
* TT vs monotherapy: P=0.002

o -
oo

* Low monotherapy sample size may limit statistical calculations

Unmeasured confounding ART adherence could impact inflammatory

after 3 years

markers measured

*148 PLHIV with 612 prospectively stored samples and up to 8 years of follow-up, inclusion: longer follow-up and at least 3 samples. 4 studied markers CRP, IL6, D-Dimer and iFABP. No difference in trajectories over
time of iIFABP. ART, antiretroviral therapy; 2DC, two-drug combination; BL, baseline; IL-6, interleukin-6; CoRIS, Cohorte de la red de Investigacion en Sida; CRP, C-reactive protein; iFABP, Intestinal fatty-acid binding

protein; PLHIV, people living with HIV; TT, triple therapy.
Serrano-Villar S, et al. AIDS 2020. Oral OAB0304.
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T cell receptor signaling

Prob e o
Arte oo Halion

Cytuplasm

A schematic reprasentation of the pathway= actveted afver ligaticn of the 1CR a5 wel 2=
some of the molacuies nvolved in this process.,

rCR: 1 ezl recapror; C0: duster of diffzrentiation; #1235 phosahatidylnositel; AKI: a sering/threonne
kinase. 2zo krown == arcten kinasc 8; PAG: phasphepreten aszodatad with qiycosphirgclipid
arnched microdomaing; Fya- a tyrasinass knase protacnmnoana;, Csk ovtanlzzme tyrasine kinass;
Lyp: ymohaid ahnspnatase; SO lymphotyte-spenhe protamn-tyrasine Kinase, ZART0: 7eta-cham-
assocated proten wnzss; COL: Casitas G-ineage hmohoma proteorcogens; VAV: & prolocnoogens;
Rew: RAS-refaled Lolulimmum Lesin sobsteale; Mekkl: milugen-subiveled proten kingss sxtaceliala
zigna-regulated knesze 1; K C-Jun kinase Imtogen-activated prot=in knaze 8); p38: 28 KD
proten (mitagan activated proton kinase 14); ATFZ: activating transzriation facter 2; odesz: cell
drasicn cvcla 47; WASE: Wekott Aldrich svadrome protain; PAK: p21 achvarad knzsa; LAT: linkear for
activshan of Teslls) 17K imbedeakin-Z-anduonle T ol kinase; Gads: ghtamare dacarhaxylase; tok:
an adapter protein; SLP76A: SH2 doman-contanmg eukocte protein 76; 2LCT: ghosphalpase
gernme-1; GROZ: growth fadoe receplor-bournd protein 2; S05° g guenine nudeolide exchangs
facton for Ras; DAG: diecyighcerol; rasGRE: rasCueny! nudeotde-relegsing probein; R8%: rat s2rcoma
virzl orcagene homeleg; Rafl: v Refl murine lzukzmic vral oanzogenc homolop 1; MEKL/2: WAFK/ERK
lnase 1; ERK1/2: extraccllular zignal requatad kinasa 1/2; ELL1: membaer of ET3 cacogana family;
PKCA: pratein enzsa thats; IKK: K3 lanase; IkB: inhhrar of Kapna gt chan gane amancer in 8
cella) NFXE: rodear tadtor <apna-a; PIP - phosphahdylnesitol £ S-hinhospnate, TR 4 nositol 1,4,5-
trighosphate, IPIRG 1PZ recepton Ca7% onzed caloumn; STIML: stromal inberadion molecule 1,

QRAL vral v reheeza-acivaied cavum mudaletor 1 WAL tadear fador of aciveled Tosls - “to



Immune activation in SWORD and TANGO studies _ <

FURTHER RESEARCH WITH LONGER FOLLOW-UP IS NEEDED TO
UNDERSTAND 2DC IMPACT ON IA IN TREATMENT-EXPERIENCED PLHIV

Pooled SWORD-1 and SWORD-2 studies* TANGO study**
Switch to DTG+RPV vs baseline at Week 100212 Switch to DTG/3TC vs maintaining TAF-based regimen at Week 483
Parameter Change from BL in early  p-value Parameter DTG/3TC to TAF-based P-value
switch to DTG/RPV regimen ratio (95% CI)P

sCD163 Tended to increase 0.001 sCD14 Decreased in 2DCs 0.048

sCD14 Tended to increase 0.001 sCD163 Similar in both arms 0.508

SVCAM-1 0.001 CRP Similar in both arms 0.341
FABP-2 0.001 D-Dimer Similar in both arms 0.440

Unchanged Study limitations:
: » Short follow-up
D= DI S METEEE LLIET » Selected patients with no history of VF and a long duration
Study limitations: of undetectability before study inclusion
* No comparator arm after Week 48
- Selected patients with no history of VF and a long duration **Primary endpoint: switch to DTG/3TC was noninferior to remaining on TAF-based

1 . : ] hrough Week 4
of undetectability before study inclusion regimen through Week 48

*Primary endpoint: switch to DTG+RPV was noninferior to remaining on TT at Week 48 Research with longer follow-up is needed to understand the clinical impact
of immune activation; currently the clinical relevance is unknown*-8

aAt Week 52, participants randomised to CAR switched to DTG+RPV; PRatio is the estimated adjusted ratio (Week 48 to baseline) in each group calculated using MMRM applied to change from baseline in loge-transformed data adjusting for the
following: treatment, visit, baseline third agent class, CD4+ cell count (continuous), age (continuous), sex, race, body mass index (continuous), smoking status, hepatitis C virus coinfection status, loge-transformed baseline biomarker (continuous),
treatment-by-visit interaction, and baseline value-by-visit interaction, with visit as the repeated factor.

2DC, two-drug combination; 3TC, lamivudine; ART, antiretroviral therapy; BL, baseline; CAR, current ART regimen; CD4, cluster of differentiation 4 cells; Cl, confidence interval; CRP, C-reactive protein;

DTG, dolutegravir; FABP-2, fatty acid binding protein 2; IA, immune activation; IL-6, interleukin-6; MMRM, mixed model for repeated measures; PLHIV, people living with HIV; RPV, rilpivirine; sCD163/14, soluble cluster of differentiation 163/14;
sVCAM-1, circulating vascular cell adhesion molecule-1; NR, not reported; TAF, tenofovir alafenamide; TT, triple therapy; VF, virological failure. 1. Hernandez et al. HIV & Hepatitis Nordic Conference 2018 #P9; 2. Boswell, R et al. Ann
Pharmacother 2018;52:681-9; 3. van Wyk J, et al. Clin Infect Dis 2020. Epub ahead of print; 4. Mussini C, et al. BMC Med 2018;16:79; 5. Fontecha M, et al. Infect Dis 2019;4;293-8; 6. Molano MC, et al. HIV Glasgow 2018, P-113; 7. Vallejo A, et
al. HIV Medicine 2019:10.1111/hiv.12749; 8. Campillo-Gimenez L, et al. AIDS 2015;29:853-56.



Temel bigiler

« Sitokin: Hormon benzeri glkoproteinler dir
« Komokin: immiin hiicrelerin gogiinii sagliyan sitokine denir
« Zaman c¢ogu biyolojik islevleri degistirir
« Yaslanma: ilerleyici, dngiiriilebilen degisikliklere yol acan ve ¢ogu hastaliklara duyarliligi arttiran bir siirecdir
 Yaglanmada tum organlar homojen yaslanmaz; heterojendir
 Yaslanmayla HTN ve KAH riski artar (olen yaslilarin otopsilerinde %70 KAH saptanmistir)
 Yaglanmada 3 onemli faktor rol oynar
1-Genetik miras (%25)
2-Yagam bigimi
3-Cevresel faktorler (%50) (epigenetik DNA modifikasyonu): HIV enfeksiyonu



> Konusmamin amaci;

* HIV dentritik hucrelerde bulunan CD4 molekuline GP-120 ile baglanmaktadir
* Dentritik hucreler anogenital mukozda ve lenfoid dokularda (tonsiller, lenf nodlari, dalak) bulunmaktadir

* Inflamatuar surecglerin komorbiditeler ve uzun donem saglik uzerine etkisi
 ART ile viral yuku baskilanmig
 CD4 sayisi normallegmis veya normallesmemis hastalarda
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ART INITIATION AT CD4+ COUNT >500 CELLS/MM?2 VERSUS DEFERRED ART
INITIATION HAS A FAVOURABLE IMPACT ON CLINICAL OUTCOMES IN PLHIV

START Study: . . .
_ e - START: time to first primary eventt?
Earlier ART initiation* vs deferred ART initiation**
in PLHIV, stratified by CD4+ cell count (N=4685) 10
**ART initiation deferred until
3
ART initiation at CD4+ count >500 cells/mm? g - CR count <350 cells/mm
was significantly superior to deferring ART and
demonstrated: 9
2 ©7
» Longer time to first primary event? S *ART initiation at CD4+
(HR 0.43; 95% CI: 0.30-0.62, p<0.001) s 4 - count > 500 cells /mm?
» Lower rates of serious AIDS- and non-AIDS- o
related events: 5
— Serious AIDS-related event: 0.28 (0.15-0.50)
p<0.001
— Serious non-AlDS-related event: 0.61 (0.38-0.97) 0 | | | | | | | | | .
=0.04
g 0 6 12 18 25 30 36 42 48 54 60
Month

*ART initiation at CD4+ count >500 cells/mm?; **ART initiation deferred until CD4+ count <350 cells/mm3 or clinical event; TEarlier ART group study participants met no criteria for starting ART according to WHO
guidelines and the deferred ART group was not started on ART until WHO criteria for starting ART were met.

aSerious AlDS-related or serious non—AIDS-related event, including death

ART, antiretroviral therapy; CD4, cluster of differentiation 4 cells; CD8, cluster of differentiation 8 cells; Cl, confidence interval; HR, hazard ratio; PLHIV, people living with HIV; WHO, World Health Organization.
The INSIGHT START Study Group. N Engl J Med 2015;373:795-807.



Viral yuku baskilanmig HIV enfeksiyonlularda immun aktivasyon

ART uyumu immun aktivasyon gostergelerininin seviyesini azaltabilir

Difference in biomarker concentration
relative to 100% adherence

Multicentre AIDS cohort study of HIV infection in MSM*-2 i
* Inclusion criteria (N=924) =
— Available serum biomarker concentrations S |m
— Reported ART 3 .
- g m
— HIV RNA <50 copies/mL - EJ$$$$L$$EE|L Lm%ml
,.q.; J.J.J-J-J-J.J.J- ']-".I:"I'Ifl:l:l
2 ni
- Adherence to ART measured using self-reported data = '
collected at each study visit g 1 -
— <100% adherence was associated with g 0 E: NS
higher levels of TNF-a, IFN-y, CRP, IL-2,
IL-6 and IL-10 ]
@AY P PO R L O IIT A LASEI LD
Y ° ) °©

*TNF-a hazard ratio statistically significant after adjustment for multiple tests, using the Benjamini-Hochberg procedure to control the false discovery rate at 5%.

ART, antiretroviral therapy; BAFF, B cell-activating factor; CCL2/4/11/13/17, C-C motif chemokine ligand 2/4/11/13/17; CRP, c-reactive protein; CXCL10/13, C-X-C motif chemokine 10/13; GM-CSF, granulocyte-
macrophage colony-stimulating factor; IFN-y, interferon gamma; IL-2/6/10, interleukin 2/6/10; MSM, men who have sex with men; NS, not significant; RNA, ribonucleic acid; sGP130, soluble glycoprotein 130; sIL-2Ra/6R,
soluble interleukin 2 receptor alpha/6 receptor; sTNF-R2, serum-soluble tumour necrosis factor receptor 2; TNF-a, tumour necrosis factor a.

1. Castillo-Mancilla J, et al. Clin Infect Dis 2016;63:1661—7; 2. Castillo-Mancilla J, et al. CROI 2016, #283.
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CONSIDERATIONS FOR SWITCHING ART REGIMENS IN VIROLOGICA L
SUPPRESSED PLHIV

Switching to an ART with better tissue penetration

Some ARTs have better lymph node penetration:
« Greater EVG lymphoid tissue and node penetration compared with DTG and RAL'
»  Greater TAF lymphoid tissue penetration compared with TDF?

«  Only pharmacodynamic evaluations are available, further investigation into virologic response is needed?

MVC-containing ART regimens may lead to greater gut penetration compared with EFV-containing regimens:3

«  May be beneficial for reducing immune activation*

Further study needed — greater MVC penetration into gut-associated tissues may reduce immune activation in some settings; however,
increasing tissue T cell activation and CCR5 ligand plasma levels may outweigh potential benefits*

Not included in the EACS5, DHHS® and IAS” guidelines

« Intensification with the addition of RAL to ART has a beneficial effect decreasing CD8+ T-cell activation and D-dimer levels®

+ Short-term data (12 weeks) showed intensification of standard ART was well tolerated and reduced plasma HIV VL faster than ART alone;
however, there was no discernible clinical benefit and no effect on mortality or rates of IRIS®

* RAL intensification* is not currently recommended by EACS®, DHHS® and IAS” guidelines

*Intensification defined as the addition of RAL to a triple therapy ART.
ART, antiretroviral therapy; CCR5, C-C chemokine receptor type 5; CD8+, cluster of differentiation 8 cells; DHHS, Department of Health and Human Services; DTG, dolutegravir; EACS, European AIDS Clinical Society;

EFV, efavirenz; EVG, elvitegravir; IAS, International AIDS Society; IRIS, immune reconstitution inflammatory syndrome; MVC, maraviroc; PLHIV, people living with HIV; RAL, raltegravir; TAF, tenofovir alafenamide;
TDF, tenofovir disoproxil fumarate; VL, viral load. 1. Fletcher CV, et al. CROI 2018 #27; 2. Fletcher CV, et al. CROI 2019 #103; 3. Serrano-Villar S, et al. PLoS Pathog 2016;12:100538; 4. Hileman C, Funderburg N.
Curr HIV/AIDS Rep 2017;14:93—-100; 5. EACS Society Guidelines, Version 9.1, October 2018. Available at: www.eacsociety.org/files/2018_guidelines-9.1-english.pdf. Last accessed: July 2020; 6. DHHS Guidelines
for the Use of Antiretroviral Agents in Adults and Adolescents Living with HIV. Available at: https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf. Last accessed: July 2020; 7. Saag M, et al. JAMA
2018;320:379-96. 8. Massanella M, et al. PLoS One 2014;9:e114142; 9. Kityo C, et al. PLoS Med 2018;15:1002706.



Immunologic synapse

Antigen-presenting cell (APC)
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APCs are illustrated as presenting a peptide bound to human leukocyte antigen (HLA)
forming an "immunologic synapse"” with the T cell immunoreceptor. CD8-positive T
cells bind to MHC class I APCs, and CD4-positive T cells bind to MHC class II-positive
APCs. Notice the presence of secondary messenger systems such as the CD28 and B7
molecules (CD80/B7-1 and CD86/B7-2), which also come into apposition to allow a T
cell response. Local adhesion molecules are thought to help stabilize the synapse.

MHC: major histocompatibility complex; CD: cluster of differentiation; ICAM-1: intercellular

adhesion molecule 1; LFA-1: lymphocyte function-associated antigen 1; TCR: T ce'l recepter. o



