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HIV infeksiyonu
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Plasma HIV RNA levels (copies per ml) in blood

= Strong immune response (HLA-B*5701 and HLA-B27)
= CCR5-A32 heterozygosity
= Low levels of inflammation
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HIV infeksiyonu

b Primary infection
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HIV patogenez
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HIV infeksiyonu seyri
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ART sayesinde

B Virolojik yanit saglanir
B CD4 duzeyi yukselir

B Firsatgl hastalik riski azalir

Ama;
B immun aktivasyon/inflamasyon

B Hiperkoagulasyon devam eder

Bu da non-infeksiybz komorbidilerin gelisimine zemin hazirlar

inkaya AC 2020 HIV Enfeksiyonu ve Enflamasyon Trkiye Klinikleri Enfeksiyon Hastaliklari
Tincati, C etal 2020 Do Combination Antiretroviral Therapy Regimens for HIV Infection Feature Diverse T-Cell
Phenotypes and Inflammatory Profiles? Open Forum Infectious Diseases



Uzun donem stabil hastalik

Key characteristics

Infected =10 years

Maintain low (LTNP) to undetectable plasma viremia (elite LTINP, <50 copies per milliliter)
Maintain normal and stable CD4+ T cell counts

Maintain high levels of human immunodeficiency (HIV)-specific and functional CD4+ T cells
Maintain strong innate immunity against HIV

Maintain strong anti-HIV immunity, particalarly CD8+ CTLs

Carry certain genetic traits

Genetic features
HLA B*S701

HILA B*S703

HLA B*2705

Heterozygosity for CCRSA32

Antiviral CD8* T cell immunity

High frequency of polyfunctional HIV-specific CD3% T cells
High capacity to produce perforin upon exposure to HIV antigens

High capacity to proliferate upon exposure to HIV antigens

Secretion of antiviral factors (C-chemoldnes)

Moir S etal 2011 Pathogenic mechanisms of HIV disease Annu Rev Pathol



Immiinolojik yanit ve immiinolojik yanitsizlik

Immiinolojik yanit immiinolojik yanitsizlik
CD4 > 500/pl, 2-12 yil ART CD4+ < 500/pl 2-12 yil ART

CD4 > 500, 7 yil ART CD4 <500, 7 yil ART

%20 < CD4 artisi, CD4 > 200/ul, 3 yil ART %20 > CD4 artisi, CD4 < 200/ul 3 yil ART
CD4 > 500 pl ve CD4/CD8 > 1, 8 yil ART CD4 < 500 pl ve CD4/CDS8 ratio <1 8 yil ART

CD4 > 400, 2 yil ART CD4 < 350, 2 yiIl ART

Virolojik baskilanma (HIV RNA < 50/ul) saglanmasina ragmen CD4 sayisinin 500°un

altinda kalmasi ve/veya CD4:CD8 oraninin (0.5’den) dusuk olmasi

Yang X etal 2020 Incomplete immune reconstitution in HIV/AIDS patients on antiretroviral therapy:
Challenges of immunological non-responders J Leukoc Biol



Immiinolojik yanitsizlik

%20-30

Metabolik sendrom
Karaciger hastaligi
Nefropati
Kardiyovaskuler hastalik

AIDS-disI kanserler

Norokognitif bozulma

Engsig FN etal 2014 Long-termmortality in HIV- positive individuals virally suppressed for >3 years with
incomplete CD4 recovery Clin Infect Dis

van Lelyveld SF et al. 2012 Long-term complications in patients with poor immunological recovery despite
virological suc- cessful HAART in Dutch ATHENA cohort AIDS

Yang X etal 2020 Incomplete immune reconstitution in HIV/AIDS patients on antiretroviral therapy:
Challenges of immunological non-responders J Leukoc Biol



Immiinolojik yanitsizlik sebepleri
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HIV patogenez Il
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Février M etal 2011 CD4+ T cell depletion in human immunodeficiency virus (HIV) infection: role of apoptosis
Viruses



HIV patogenez llI
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ART ve immun yorulma
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ART ve immun duzelme
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Shete A etal 2019 Incomplete functional T-cell reconstitution in immunological non-responders at one year
after initiation of antiretroviral therapy possibly predisposes them to infectious diseases Int J Infect Dis



Immiinolojik yanitla iliskili faktorler |

Univariable Multivariable*
Total participants
(N = 4238) Difference g954u Cl P Difference 9546 Cl P

Age at ART initiation [years) = 0.0M < 0.0M

=< 30 1269 Ref Ref

3140 1832 —16 [—13.5-10.4) Q.800 -6 [—19.2-3.9) 0.196

41-50 g00 —12E67 [—26.8-1.5) Q.079 —231 (—37 to —9.3) .om

> 50 337 —46.3 [—66.4 to —26.1) = 0.001 —533 (—72.5 to —34.1) = 0,001
Sex

Male 2759 Ref Ref

Female 1479 23 (122-33.7) < .00 24.7 (13.9-356) < 0.001
HIV exposure 024

Heterosexual contact 3041 Ref

Men who have sex with men s 7 [—11.8-25.8) 04564

Injecting drug use 278 —14.7 [—36.4-7.1) 0.185

Otherf unknown m 193 [—8.546.6) 0175
Pre-ART viral Load [copies/ml)

<100 000 1123 Ref Ref

= 100 000 1042 a4 .4 (30.4-58.4) = 0.001 327 (18.9-45.5) = 0.0

Mot done 2023 103 [—5.2-25.7) 0193 1.14 [—149-172] 0.890
Pre-ART CD4 [cellsful) < 000 < 0.0

< 100 1885 Ref Ref

101-200 1050 —48 (—22.1-24) anea -85 (—22.1-3.1) 0.139

201-350 90 —205 [—333 to —7.8) Q.002 —169 (—30.9 to —2.9] 0.018

= 350 313 —110.6 [—136.8 to —84.5) = 0.0Mm —104.5 [—132.6 o —76.4) < 0.0
Initial ART regimen 0.235

MRTI + NMNRTI 3861 Ref

MRTI + PI 302 e [—3.3453) Q080

Other combination 75 10.7 [—31.9-532) 0623

Han WM etal 2021 Association of body mass index with immune recovery, virological failure and
cardiovascular disease risk among people living with HIV HIV Med



Immiinolojik yanitla iligkili faktorler Il

Hepatitis B surface antigen
Negative
Positive
Not tested
Anti-HCV antibody
MNegative
Positive
Mot tested
Prior AIDS diagnosis
No
Yes
Pre-ART BMI (kg/m”)
= 18.5
18.5-25.0
25.0-30.0
= 300
Ever smoked
Yes
No
Mot reported

3293
376
569

2937
461
B40

2695
1543

1046
2663
448
81

14896
2018
7124

Ref
—28.7
—12.7

Ref
-3
—48.6

Ref
237

8.2
Ref

23

285

Ref
2.4
—5349

[—45.1 to —12.3)
[—31.9-6.5)

(—482 to —13.8)
(—284-9.1)
(12.6-34.8)
(—4.1-20.6)
(—145-19)

[—17.8-74.8)

(—8.9-13.7)
(—70.4 to —37.3)

0002

o0.0m
0.195
o.no2

0.oo
0.315

o.oom
03s
0190

0.793
0227
0001

0.680
0001

Ref
—26.7
—11.8

Ref
—251
—11.8

Ref
15.3

—1.1

Ref
1.3
43.5

(—42.1 to —11.3)
[—32.9-9.3)

[—415 to —8.2)
(—32.9-9.3)
(3.4-273)
(—12.6-11.5)

(—4.5-29.2)
(8.5-784)

0.002

0.0
0272
0.014

0.00
0272

0.2
0.04
0.B81

0.07s
0.014

Han WM etal 2021 Association of body mass index with immune recovery, virological failure and

cardiovascular disease risk among people living with HIV HIV Med



CD4 > 500 olarak baslandiginda
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Boatman JA etal 2018 Risk Factors for Low CD4+ Count Recovery Despite Viral Suppression Among
Participants Initiating Antiretroviral Treatment With CD4+ Counts > 500 Cells/mm3: Findings From the Strategic
Timing of AntiRetroviral Therapy (START) Trial. J Acquir Immune Defic Syndr



CD4 > 500 olarak baslandiginda

Univariable Multivariable
Risk Factor OR (95% CI) P OR (95% CI) P
Age, OR per 10 years higher 1.06 (0.97 to 1.16) 0.23 1.10 (0.98 to 1.24) 0.11
Female 1.00 (ret) 1.00 {ref.)
Male 093 (0.75 w 1.14) 0.47 153 (1121w 2.10) 0.007
Race
White/other 1.00 (ref)) 1.00 (ref)
Asian 1.28 (0.8% to 1.83) 0.18 1.12 (0.33 to 3.78) 0.86
Black 1.51 (1.22 to 1.87) <0.001 1.08 (0.73 to 1.59) 70
Hispanic 1.17 (0.88 to 1.55) 0.27 1.28 (0.90 to 1.81) 0.17
Geographic Incation
Tnited Seates 1.00 (ref) 1.00 {ref)
Afnica 1.70 (1.19 to 2.44) 0.004 1.62 (1.01 to 2.58) 0.043
Asia 1.26 (0.79 w0 2.01) (.33 1.27 (0.34 w0 4.81) 0,72
Furope and Tsrael 1.02 (0.72 w 1.44) 0,92 1.03 (0.68 w 1,58) (.88
Australia 1.09 (0.57 o 2.07) (.80 1.09 (0.52 t0 2.27) 0.82
Latin America 1.17 (0.82 o 1.67) 0.38 1.15 (0.75 to 1.76) 0.52
Ireatment regamen
NNRI1+ 2 NRTls L.OU (ref)) 1.00 (ref.)
Proteasc inhibitor + 2 NRTIs 0.67 (0.52 o 0.86) 0.002 0.78 {0.59 to 1.04) 0.09
Integrase inhibitor + 2 NRTTs 0.72 (0.44 w0 1.17) 018 0.90 (0.52 w 1.56) .70
Other 2.80 (0.25 to 30.99} 0.40 1.52 {(0.09 to 25.75) 0.37

Boatman JA etal 2018 Risk Factors for Low CD4+ Count Recovery Despite Viral Suppression Among
Participants Initiating Antiretroviral Treatment With CD4+ Counts > 500 Cells/mm3: Findings From the Strategic
Timing of AntiRetroviral Therapy (START) Trial. J Acquir Immune Defic Syndr



CD4 > 500 olarak baslandiginda

Treatment regimen
NNRTI + 2 NRTIs

1.00 (ref)

1.00 (ref’)

Protease inhshitor + 2 NRTls 0,67 (0.52 w0 0.86) 0.002 078 (0.59 w 1.04) 0.09

Integrase inhibitor + 2 NRTIs 072 (044 10 1.17) 0.18 0.90 (0.52 w 1.56) 0.70

Other 2.30 (0.25 to 30.99) 0.40 1.52 (0.09 to 25.75) 0.77
Budy msass index, OR per kg/ur higher 0.99 (0.98 w 1.01) 0.55 0.98 (0.96 w 1.00) 0.08
Hepatitis C coinfection 1.06 (0.64 to 1.75) 0.84 0.99 (0.55 w 1.76) 0.96
Hepatitis B coinfection 1.60 (0.95 to 2.72) 0.08 1.45 (0.79 to0 2.67) 0.24
Sercening CD&™, OR per 100 fewer cells/mm?® 1.00 (0.95 10 1.04) 0.85 1.09 (1.03 w 1.15) 0.0n4
Bascline CD&', OR per 100 more cclle'mm® 1.03 (1.02 to 1.05) <0.001 1.05(1.03 o 1.07) <0.001
Baseline HIV RNA copiesmL, OR per log,, lower 1.68 (1.50 10 1.87) <0.001 1.93 (1.68 t0 2.22) =<4.001
Baseline IL-6 pg'mL, OR per log; higher 1.01 (0.91 to 1.12) 0.89 1.07 (0.95 o 1.20) 0.28
*Baschne log; D-dimer ug'mlL 1.25 (1.03 to 1.52) 0.021 1.27 (1.03 0 1.57) 0.028
*Rascline (log; D-dimer pgml)? 109 (1.02 10 1.17) 0.013 L1 {103 1.19) 0.006
Time since HIV diagnosis, OR per | year higher 1.04 (1.01 to 1.07) 0.011 1.03 {0.99 o 1.06) 0.15

Boatman JA etal 2018 Risk Factors for Low CD4+ Count Recovery Despite Viral Suppression Among
Participants Initiating Antiretroviral Treatment With CD4+ Counts > 500 Cells/mm3: Findings From the Strategic
Timing of AntiRetroviral Therapy (START) Trial. J Acquir Immune Defic Syndr



Immiinolojik diizelme ile iliskili faktorler

Rate Ratio
Model (95% CI)* P Value
Linivariate
Sax, female vs male 1.18 (0.73-1.89) 51
Ethnicity
African American vs Eurapean American 0.92 (0.73-1.15) .44
Other vs European American 0.80 (0.56-1.14) 22
Age at ART initiation, eachincreaseof 1y 1.00 (0.99-1.02) .86
Time from EDS to ART initiatian, 1.53(1.22-1.91) <.001
s12vs>12mo
Time from entry to ART initiation, 1.51(1.21-1.88) <.001
<12 vs>12mo
Study entry CD4", =500 vs <500 cells/uL 2.45(1.98-3.05) =.001
Pre-ART CD4°, cach increase of 10 cells 1.06 (1.05-1.06) <.001
Pre-ART CD4°, 2500 vs <500 cells/pl 591 (4.77-2.32) <.001
Pre-ART viral load, each increase 1.05 (0.90-1.21) 57
of 1 log+, coples/ml
Calendar year of ART initiation, 1.06 (1.04-1.09) <.001
eachincreaseof 1y
Antiretroviral regimen®
Pl-based vs NNRTI-based 1.39 (1.06-1.82) .02
Other vs NNRTI-based 0.61 (0.47-0.80) <.001
Other vs Pl-based 0.44(0.34-0.57) =.001
Duration of VL-supgressive ART, 0.88 (0.84-0.92) <001
eachincrease of 1 y*
Time from ART initiation to VL suppression, 0.98 (0.97-0.98) <.001

each increase of 1 mo

Okulicz JF etal 2015 Influence of the timing of antiretroviral therapy on the potential for normalization of
immune status in human immunodeficiency virus 1-infected individuals JAMA Intern Med

Multivariate?

Model 1: time from EDS to ART initiation,
<12 vs>12 mo

Model 2: time from study entry
Lo ART initiation, €12 vs >12 mo

Model 3: study entry CD4*,
2500 vs <500 cells/pL

Model 4: pre-ART CD4",
=500 vs <500 cells/pL

1.32 (1.04-1.67)
1.77 (1.38-2.26)
2.00 (1.51-2.64)

4.08 (3.14-5.30)

.02

<.001

<.001

<.001




Madde kullanimi
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Jiang W etal 2018 Drug Use is Associated with Anti-CD4 IgG-mediated CD4+ T Cell Death and Poor CD4+ T
Cell Recovery in Viral-suppressive HIV-infected Individuals Under Antiretroviral Therapy Curr HIV Res



Hangi ART?

B TDF/FTC+RAL vs TDF/FTC+EFV = RAL daha iyi
B RAL vs DRV/r = immun aktivasyon ve senescence benzer
B INSTI temelli rejimler digerlerine nazaran daha iyiler
® TDF/FTC/EFV vs ABC/3TC/DTG
— EFV grubu: CD4/CD8 yuksek
B Maraviroc

— Intestinal diizelme ile iliskili,

— EFV vs MVC = EFV daha iyi

Serrano-Villar S etal 2017 Different impact of raltegravir versus efavirenz on CD4/CD8 ratio recovery in HIV-
infected patients J Antimicrob Chemother

De Salvador-Guillouét F etal et al 2015 Antiretroviral regimens and CD4/CD8 ratio normalization in HIV-
infected é)atients during the initial year of treatment: a cohort study PLoS One

Tincati, C etal 2020 Do Combination Antiretroviral Therapy Regimens for HIV Infection Feature Diverse T-
Cell Phenotypes and Inflammatory Profiles? Open Forum Infectious Diseases



bPI/3TC vs bPI/NRTI/NRTI

A CO4 and CDE T-cell count madians . - . .
Table 4 Multivariate logistic regression for achieving a CD4/CD8

1200
- C0a 0T ratio = 1
100 t-—'__.____‘—:-.._,__h-_-__-:‘ — A 0T
300- R = - CITT . . .
o — COETT Variable Odds ratio  P-value  95% Cl
2 eng
8 o 'ﬁ#"‘s'e—.—‘ T vs. OT 0819 0427 05001340
P Female ws, male 1.281 0504 UET19-2.650
LAV vs. DRVIr based therapy 0,801 0.516  0.410-1.563
o T B - s Ethnicity I[mmpnre-:l with African-American)
Waak Caucasian 0670 0537 0.188-2.385
Hispanic or Latino 0.559 0.34 0.16E-1.343
B CD4/CDE ratio Other 1.008 0995  0.073-13.921
0.7+ Bageline BMI [increment per unit) 0.935 0.652 09231050
e COMCOEDT Baseline CD4 [compared with < 200 cellg/pl)*
i o —— COWCDETT 201-350 eells/pl an? 0038 1.125-67.553
E = 350 cellsfpl 53308 < U0 119399134
2 05 Bazeline RNA = 100 000 copies® 20649 0027 1.038-3932
g 2 Ange (decades) at ART initiation 1.008 05949  0.784-1.297
@
. DRVr, darunavir/ritonavir; TI, triple therapy; DT, dual therapy; PV,
lopinavirfritonavir; BMI, body mass index.
= Week *P < 0.05.
E DT 281 276 273 270 268
£ 7T 2ve 282 28R 244 213
(=9

Figueroa MI etal 2021 The effect of protease inhibitor-based dual antiretroviral regimens on
CD4/CD8 ratio during the first year of therapy in ART-naive patients with HIV-infection HIV Med



Hangi ART?

Backbone regimen 3~ agent
Marker P |integrase rotease !N P
TOFFTG ABCHITC inhibitors inhibitor WRTI
0.19
40.36 +0.34 +0.38 0.28
AODUCDB 048, +280)  (032.4082)  [P%(0.35,+264) k-o.ss, 0.94) lz'g'gg)’ o

Sahin EA etal 2021 Changes in inflammation scores among people living with HIV (PLWH) under different
antiretroviral treatment (ART) regimes IAS2021



Bir olgu, HCV ko-enfekte

a CD4+ T-cell mcovery in the course of different suppressive cART regimens and immuno-therapy
ITC+AZT
“OWYr
l X L-24cART
30 . - L-2¢0ART o0 b CD4+/CD8+ T-cell ratio
‘\‘ ‘ cART alone * = 0.18+
g 2101
200+ i
s 005+
;
:v 'w '. v Ll L L A \J \J
2 2011 2012 2013 2094 2015 2016 2017
(5} Year of followup

Tincati C etal 2018 Is weak CD4+ gain in the course of suppressive combination antiretroviral therapy for HIV
infection a current clinical challenge? A case report and brief review of the literature. BMC Infect Dis



Peki o zaman ne yapalim?

Daha yakin takip

Kardiyovaskuler hastalik riski i¢in dikkat!
llac degistirmek, ilac eklemek gereksiz
Koenfeksiyon varsa etkin tedavi

Madde kullanimi agisindan danismanlik

lleride 0zel immun modulator tedaviler gundeme gelebilir



