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Epidemiologic Notes and Reports

Kaposi’s Sarcoma and Pneumocystis Pneumonia
Among Homosexual Men — New York City and California

During the past 30 months, Kaposi’s sarcoma (KS), an uncommonly reported malig-
nancy in the United States, has been diagnosed in 26 homosexual men (20 in New York
City [NYC], 6 in California). The 26 patients range in age from 26-51 years (mean 39
vears). Eight of these patients died (7 in NYC, 1 in California)—all 8 within 24 months
after KS was diagnosed. The diagnoses in all 26 cases were based on histopathological
examination of skin lesions, lymph nodes, or tumor in other organs. Twenty-five of the
26 patients were white, 1 was black. Presenting complaints from 20 of these patients are
shown in Table 1.

Skin or mucous membrane lesions, often dark blue to vuolaceous plaques or nodules
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1981 — HMA - Z0vépopo Kaposi



1983 (FaAAila): amopovwon wu (Montagnier, Sinnoussi )
BpaBeio Nobel 2008

Science, May 1983, 220, 368

Isolation of a T-Lymphotropic Retrovirus from a Patient
at Risk for Acquired Immune Deficiency Syndrome (AIDS)

Abstract, A retrovirus belonging to the family of recently discovered human T-cell

lewkemia viruses (HILY), but cleary distinct from eack previous isolate, has been . 2+ gl o
isolated from & Caucasian patient with signs and symptoms that often precede the
acquired immung deficiency syndrome (AIDS). This virus is a rypical type-C RNA

F. BappreE-Srvowssr, J. I8, CHERMANMPM

tumor virug, buds from the coll membrane, prefers magnesium for reverse transcrip-, o REY. M. T. NUGEVRE
iage actnviry, and has an internal amtigen (pZ3) simitar to HTLY pid, Antibodies from C. DAUGUET, ©. ANLER-BLIN

. . . . . frpegirer Pasreur, DEpagrresaens o=
serum of this patient react with proleins from viruses of the HTLV-l subgroup, bt Virotogie, 73724 Paris Cedex 13

F. WVemmMmeT-BERrUurm, . Rouzios

type-spectfic antisera 1o HTLV-[ dp not precipitate proteins of the new isolate, The  rropiiet Craude Bernard. Laboratoire
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virus from this patient has been iransmitted into cord blood lymphocytes, ad the e oo tertteere o e !

virus produced by these cells is simitar to the original isolate. From these studies if is _ » W ROZENEALIR

Frapidoed Lo Firid=-Salperridre,

coneluded that this virus as well as the previous HTLY isolates belong 1o a general  DFpartemens de Santé Publique ot
M ine Tirogpeicale,

Jamily of I-lymphotropic refroviruses thai are horizontally fransmitied in humgns 97 Bowdevard de I"Hapital, 75013 Paris

and may be involved in teveral pathological syndromes, including AIDS. Frstitar Pasterr, .DEPHHL#MI:'IJ:'HJHH-GHJ "
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TO AIDS 2THN EAAAAA

e 1981: didyvwon TTpwTou aocBevoucg otnv EAAGDQ
atro Tov ET.Kadnyntn lwdavvn Koouidn (Z1IopavoyAeio)
ANPIPUAOPIAOG AvOpaC uaupng QUANG atro TN ZAuTria

* 1985: TTPpWTN EPPAVION KPOUOUATOC O€ TTOAUMETAYYICOUEVO
Taidi



EMNIAHMIOAOTIIA 2THN EAAAAA
otolxeia and EOAY (KEEAMNNO)

e 1981: Npwtn nepintwon AIDS
* 1983: Mpwtocg Oavaroc ano AIDS
e 1984: Mpwta SnAwOEvTa neplotatikd poAuvuvong HIV

MéxptL 31/12/2018:

* Exouv 6nAwOei 17.389 meprotatika (82,8 % avdpec)

* AplOpoc Oavatwyv 2.031

* ‘Exouv epdavioet AIDS 4.210 atopa

* YO avtipeTpoikn Oepaneia Bpiokovral >9.000 atopa



HIV AOIMQ=H

TPOMNOI METAAOXHxz

o£COUOAIKN ETTAPN

aipga Kal TTapaywya (Kol aipatnpeEg O1adIKATIES TTX
XPNoN KoIVAG oUpIyYag)

KAOeTN peTadoon (TOKETOG, YaAouyia)



MIOANOTHTA METAAOZHZ HIV (%)

[apevTEpIKn

herdyyion aiparag 425 d4-4h 1
ATTO Kool ypraT evEmpau uhikol b3 041052
Tpommpa pe Pehdvd (Diadeppikd) 0,23 -0 4b
ZECOVTAIKN

[aBniks mpwkTike Tet, emagH 1,30 102186
Evepyn Ik TRWKTIKE TEC, ETTagHn 0,11 0,040 28
[aBnnkr) kohmkr TeC. emaph 03 1.06-0,11
EvepynTike KOATIKR TEC, ETOQN 004 001014
[oBrnks) aropankr) Tet, emagn TToAD YOm0 004
Evepyn Tk TTopank Tec. emaph TToAD yapnhac 0004
KdBetn perddoon

KgBern perdaoa 22 b 17-29

Patel P, AIDS 2014




HIV/ AIDS —

LETAO0ON OE UYELOVOULKOUC

TpaupaTIONOG ME BEAOVA --- 0.3 %

‘EkBeon BAevvoyovwy --- 0.09 %

CDC 2013

NMAPATONTEZ KINAYNOY

Opatn HoAuvon UeE ailpa

Elcoboc og ayyeio

BaBU¢ TpaUpaTIONOG

* AcBevn¢ pe mpoxwpnuevn HIV
Aolpwén



AIATNQ2H HIV ANOIMQ=H2

KAINIKH YITOWIA
e Juunepitdpopa vPnAov Kwvéuvou
e AcOeveic pe oeoUVOALKWC HETAOLOOMEVA Voo aTA
e O&U petpoilko cuvdpopo (primary infection)

e Kataotaoelc kaBoplotikeg N oxetl{opevec pe AIDS



AIATNQ2H HIV AOIMQ=H2
AwoOeoipa HIV Tests

* Avixvevon ouU (mpwiun Aoitpwén)
* p24 Antigen test
* HIV viral RNA test

* Avixveuon avtiowpatwy (2-3 eBdopadec peta tn
LoAuvaon)
* EIA (ELISA)
* Immunofluorescence assay (IFA)
* Western Blot (emifeBatwtikni dokipaocia)
e Rapid HIV test (aipa, oielog)



HISTORICAL REVIEW OF HIV TESTING

High performance and quality control measures CDC HMA

p24 detection for early infections (introduced 1996)

15t generation ELISA (63 days)

2"d generation ELISA (42 days)

3'd generation ELISA: sandwich antibody techniques (22days)

4th generation ELISA (Ab+Ag) (16days)

HIV RNA : PCR methodology (11 days) — KYPIA EMIBEBAIQZH

EMIBEBAIQXH ME WESTERN BLOT (2" eriAoyn)



Plasma viral RNA (copies per ml)

AIAAOXH OETIKOMNOIHZHZ AIATNQ2TIKQN AOKIMAZIQN HIV AOIMQ=H2

Acute infection phase
AN

Early chronic infection phase
AN

”Eclipse Fiebig stages N o
phase [ | I | I ) v Vi
Viral RNA* (PCR) | N
p24* (ELISA) : a
HIV-1-specific antibody* (ELISA) : N
108 HIV-1-specific antibody*/~ (western blot); p3- | .
. \ HIV-1-specific antibody* (western blot); p31- i 1
10 | -
! HIV-1-specific antibody*
o | (western blot); p3I* (ELISA)
/- |
10° - i
|
|
1024 — E =
. Limit of detection of
. assay for plasma viral RNA
10' |
i
. /L !
[ I I Ly |
30 40 50 100
NEPIOAOS Days following HIV-1 transmission
NAPAGYPOY

McMichael et al, Nat Rev Immunol, 2010; 10: 11-23



ANTOPIOMOZ AIATNQ2Hz HIV AOIMQ=H2

Fourth-generation HIV-1/2 immunocassay
|

v v

(+) (-1
l Megative for HIV-1 and HIV-2

HIV-1/HIV-2 antibody
differentiation immuncassay

v Y v v

HIV-1 (+) HIV-1 (=) HIV-1 (+) Negative or
HIV-2 (-] HIV-2 (+) HIV-2 (+) indeterminate
HIV-1 infection HIV-2 infection HIV-1 and HIV-2 infection l
RMA
|
RNA (+) RNA (-)
Acute HIV-1 infection Megative for HIV-1

CDC and Prevention and Association of Public Health Laboratories. Laboratory Testing for the
Diagnosis of HIV Infection: Updated Recommendations, 2014.



AOMH HIV KAI KYKAOz ZQHZ
NMAGOIENEIA THZ NOzOY
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10X HIV

Lipid

gp120 » Reverse
transcriptase

* Elwotepikn otifdda Mmdiov

* T'Avkompmteiveg mepiPAnuoroc
gpl20 - gp4l

* Kayidio (core —p24 Ag)

* Aikhovo RNA (yovidwa gag, pol ka)

‘Evlupa - avdotpoen petoypo@don
- WVTEYKPAON
- TPOTEACN

*  A&ltovpyiKeEc TpOTEIVEC:

i i e A, O P B SO L a3 vpr, vif, vpu, rev, tat, nef

Harrison’s Principles of Internal Medicine, 18th Edition: www.accessmedicine,com
Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
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Retroviruses

Virus classification

Genera

Subfamily: Orthoretrovirinae

Alpharetrovirus

Betaretrovirus

Gammaretrovirus

Deltaretrovirus

Epsilonretrovirus

Lentivirus

Subfamily: Spumaretrovirinae

Spumavirus

Group: Group VI (ssRNA-RT)
Family:  Retroviridae

Genus Alpharetrovirus; type species: Avian leukosis virus
Genus Betaretrovirus; type species: Mouse mammary
tumour virus

Genus Gammaretrovirus; type species: Murine leukemia
virus; others include Feline leukemia virus

Genus Deltaretrovirus; type species: Bovine leukemia virus;
others include the cancer-causing Human T-lymphotropic
virus

Genus Epsilonretrovirus; type species:

Genus Lentivirus; type species: Human
Immunodeficiency virus 1; others include Simian, Feline
iImmunodeficiency viruses

Genus Spumavirus; type species:
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Eidn
HIV-1

HIV-2

Vervet monkey

, Sykes’s monkey Sooty mangabey

MpoéAeuon Twv 1LV TOU AIDS

Aoipoyovi MetadoTikoTnTa  ETITTOAQONOG MNMpoéAeuon
KOTNTO
YwnAnR YywnAn [MaykOoMIOg Common Chimpanzee
Gorilla
XaunAn XaunAn AuTikil Appikp  Sooty Mangabey

= @
: \@

O HIV gtvan petpoiog (o0t

™ ™ £xel 10 EvOupo avacTpoen
" LETAYPAPAOT)) KO
> n?g)ll npoépyetor amd tov 10 SIV
% TOV TPOTELOVTIOV
Chimanzee ,

Red-capped
mangabey

: @

Western gorilla 7o Cmsﬂm

R A &
e

'Hoest's monkey Mandrill oo

Sharp P M, and Hahn B H Cold Spring Harb Perspect Med 2011;1:a006841


http://en.wikipedia.org/wiki/Common_Chimpanzee
http://en.wikipedia.org/wiki/Sooty_Mangabey

HIV-1 and SIV
from Chimpanzees
and Gorillas

HIV-1 Chimpanzee

M Group !roglodytes HIV-1
P N Group
] Chimpanzee
troglodytes
Mona, greater spot-nosed Gorilla
and mustached monkeys _ Z HIV-1P
DeBrassas = T
Dent's O Group
Talapoin ——__
Sykes
Chimpanzee
schweinfurthii
LHoest
Sun tailed
mandril-1
Olive colobus ” Mandril-2
Western red and drill
colobus Red capped
mangabey
African green
monkeys
HIV-2 and SIV
0.10 from sootey mangabeys

Colobus

Source: Longoe DL, Fauc AS, Kasper DL, Hauser 51, Jameson IL, Loscalzo 1
Harrison's Principles of Internal Medicine, 18th Edition: www,accessmedicine, com

Copyright © The McGraw-Hill Companies, Inc. All nights reserved.,



Sooty Mangabey (Cercocebus atys)

MpoéAeuon Twv 1LV TOU AIDS

[] P.t. versus
B P. t. vellerosus
B P. t. troglodytes

Tanzania

— HIV-T M/A
L HIV-1 M/B
SIVepzCAB2
SIVcpzUS
— SIVepzCAM3
L SIVcpzCAMS
HIV-T N
HIV-T N
—— SIVcpzCAM13

— L_SIVcpzGAB1

——HIV-10

L HIV-10

SIVepzANT

L SIVepzTANI

Pan troglodytes troglodytes

i HIV-1: Common chimpanzee:

Pan troglodytes schweinfurthii Pan trog|odytes




METAAOSH STON ANOPQMO AN
(buloyeveTikn avaiuon) W 7l i

1870-1930

East Province (Cameroon)


http://en.wikipedia.org/wiki/Image:LocationCameroon.svg
http://en.wikipedia.org/wiki/Image:Cameroon_East_300px.png

The early spread and epidemic ignition of HIV-1 in human populations
Faria NR et al, Science 3 October 2014

Rail and river transport in 1960s Congo, combined with the sexual revolution and changes in
health care practices, primed the HIV pandemic. Faria et al. unpick the circumstances
surrounding the ascendancy of HIV from its origins before 1920 in chimpanzee hunters in the
Cameroon to amplification in Kinshasa. Around 1960, rail links promoted the spread of the
virus to mining areas in southeastern Congo and beyond. Ultimately, HIV crossed the Atlantic
in Haitian teachers returning home. From those early events, a pandemic was born.

Bondo
. Bwamanda
(1946) g Mungbere
Kisangani
.(1953)
DEMOCRATIC |
REPUBLIC Ubundu
OF THE
CONGO Kindu
Brazzaville .
('937))\' llebo )
s @ 2 X
Pointe-Noire ® Kinshasa m:;’:]l-
1
(lgl'l-"‘) (early 1920s) .(1939) .v["v . —pKalemie
e
Approximate date Origin of HIV-1 4
HIV-1 group M was group M
initially introduced pandemic
T X Ny
Likasi Aq,Lubumbashi
(1943)  {(1937)
1960 RAILROADS SHOWN; PRESENT-DAY PLACE-NAMES AND BOUNDARIES SHOWN

NG STAFF. SOURCE: NUNO R. FARIA, ET AL., 2014
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ATAXITIOPA THX HIV AOIMQEHX

:|San Francisco, 1978

1972
(1969-1974|
New York City, 1979 .O New York
-4y
O Pennsylvania ',
California New York City, 1V979 New Jersey
O Georgia
1971
(1969-1973)

New York City, 1979

New York City, 1979

A O New York City, 1979 Haiti
T T T T T T T T 1 1 T T T T 1 1 ;‘L:’ -1 :—
1975 1980 1985

Year

Worobey et al, Nature 2016



ONOMATOAOIIA TOY HIV-1

OMAAEZ: noAuU diakpiTec puloyeveTikeC osipeg (lineages)
Tou HIV-1

- M (Main) - P
- O (Outlier)

- N (Non-M-non-0O)
YMNOTYMNOI: Kupiol kAadol Tnc opadac M: A, B, C, D, F, G,
H, J, K. (unoTunoc E:iowc avaocuvduaocuoc Twv A kal E )

YMO-YMNOTYIMOI: AIakpITEC OSIPEC NOU OXETICOVTAl OTEVA
ue evav €101ko unoTuno, n.x F1, F2.

KYKAODOPOYZEZ ANAZYNAYAZMENEZ MOPOE2 (CRFs)

-AvacuvOUAONEVEC OEIPEG (lineages), dnAadn
yovidiwuata Tou HIV-1, nou npospxovml ano Tov |6|o
avacuvouaopo. Kabe popepry €xel TQUTOONKN HWOAIKN
oopn.

-Mnxaviopoc e€eNiEnc Tou HIV-1.



BN A [ Band CRFO1_AE
B CRF02_AG and other recombinant forms
[ B [ A B, and AB recombinant form
1 B and BF recombinant form
@ C @l B, C, and BC recombanant form
BN F G, H,J, K, and CRF01 and other recombinant forms
C— D [ Insufficient data

Source: Longo DL, Faud AS, Kasper DL, Hauwser 51, Jamesan JL, Loscalzo 1;
Harrison's Frinciples of Internal Madicine, 18th Edition: www.accessmedicing,com

Copyright @ The MoGraw-Hill Companies, Inc. All rights reserved,



MOAYNzH AMNO TON HIV-1

e ®PAI'MOI: BAcvvoyovol MEX kal yevvnTIKWV opyavwy,

depua.

o ANTITONOINAPOYZIAZTIKA KYTTAPA
- KutTapa Langerhans
- YnoBAevvoyovia devdpiTika kutTtapa (DCs)
- Makpogaya

!

e CD4 T AEMOOKYTTAPA
- Ynoodoxeic: CD4, CCR5, CX4R4



EIZ0AO2 HIV 2TON OPTANIZMO

1. TONIKA MEzZQ BAENNOI'ONSQN
(koAnoc,oupnBpa, N'EZ-0pB0, HOAUCHEVO YaAQ, YEVV.EKKPIOEIC)
AsvOpITIKA KUTTApa — opyava AEHPIKOU
CUOTNHATOC

2. AMEZA 2THN KYKAO®DPOPIA
( yeTayyion, EPPpuUoUNTPIKA HETAOOON — KUNGON, TOKETOC,
TPAUMATIONOC JE poAuopeva avTikeipeva, IVDU, og€oualikn

enagn Me 1kavn depuatikn BAABRN )
onAnv, AePJPAOEVECG, AEHPIKO oUOTNHA EVTEPOU-GALT



ﬁ'_ = — Langerhans Cells
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FIGURE 2. Dendritic Cell Location Favors

Mucosal Transmission of HIV Draining
Mucosal tissues in the vagina and rectum are rich in Lymphoid
myeloid dendritic cells, including Langerhans cells in the Tissue



NMPQIMA IF'EFONOTA ZTHN HIV AOIMQ=H

Lamina propria Lymphoid tissue

Infected “resting” Late-respondi
“Resting” CD4+ T cells

CD4+ T cells PD-1+CD8+
: T cells
\ Establishment @

Dissemination  ©f lymphoid-

of virus tissue vural Im_rnune
activation

W e
T

Gmssing@t i

the GDd T cell
barrier @' .f@; : e @
ij‘t ® @ % Sust%ned
¥ - . H
1@'_ - 4 L production
( @) ‘ﬁ activated ‘ p
“ N CD4+ T cell
Regulatory
Infggltled Macrophage @ T cells
| I Il | |
Hours Days Weeks Years

Sourca: Longo DL, Fauci AS, Kasper DL, Hauser 51, Jameson JL, Loscalzo 1;
Harrison's Principles of Infernal Medicine, 18th Edition: www.accessmedicine.com

Copyright & The McGraw-Hill Companies, Inc. All rights reserved,



A

N o o bk w

KYKAOZ ZOH2 HIV

Eicodo¢ 010 KUTTOPO.

AvacoTtpopn uetaypagn (RNA — c-DNA).
2 UUTTAEYHO TTPOEVOWMATWONG.

Evowpdatwon oto DNA ToUu ¢evioTn.
EvepyoTtroinon ikou DNA — Metaypaaor).
Anuioupyia RNA Kail TTpwTEIVWY 10U.
2.uvapuoAoynon.

Qpipyavon kai eKBAaoTnon (£€codog)



NMPOZKOAAHZH TOY IOY HIV 2TO T AEM®OKYTTAPO
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AOMH gp120-gp4l

Viral membrane

Membrane proximal region

CD4 binding site

-

Base of V2 Base of V3

Source: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J:
Harrison’s Principles of Internal Medicine, 18th Edition: www.accessmedicine.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved,




\%’ HIV binds to host cell

New viral
paricles

Qpipavon
. EKBAGOTNOK

HIV particle
budding from cell

HIV RNA

\ Reverse
AVdO'TpO(pnm"l‘dypd(p transcription
(RNA —> c-DNA). & RNA genomes
Zoumhevia ST gmam. g ,
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GTWON C 1koU DNA
DNA copy e |" "I P
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2TAAIA EIZOAOQY HIV

[ToO0CKOAANCN OTNV ETTIPAVEIQ TOU KUTTAPOU
‘Evwon gpl120 pe uttodoxea CD4

‘Evwon pe ouvutto00XEIC XNMUEIOKIVWV
(CCR5, CXCR4 k.q)

2.uvTnEn pepBpavwy (gp4l: HR1 — HR2 —
TTETITIOI0 OUVTNENG)
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Chemokine Receptorl

o A,

CD4+ CELL
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.
Fusion

Pre-Integration
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Greene WC, Peterlin BM. HIV InSite Knowledge Base,
http://hivinsite.ucsf.edu/InSite?
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ENZQMATQZH NMPOIOY ZTO
FTONIAIQMA TOY =ENIZTH

HIV
Intasome

Integration
Nucleophilic attack with
5 bp stagger

Nucleosome

Host

DNA HIV Provirus

bp duplication of host
sequence

Host

Anderson MA et al, Retrovirology 2018 DNA



HIV Reservoir composition is highly complex

»distinct transcriptional status

Presentation of @%
HIV-1 peptides E1©

= |

ap120 i
g Hv oo%

proteins

- mR%W\,—
VIV

Host Integrated Transcription Transcription * *
genome HIV-1 initiation initiation ~~ HIV-1
genome
Transcriptionally silent Transcriptionally active Productive infection

but no translation

Wong et al., PNAS 1997; Gunthard et al., JID 2000; Fisher et al., ARHR 2000; Yulk et al., AIDS 2012; Yulk et al., JID 2012; Althaus et al., Plos
Comp Biol 2015; Banga et al., Nat Med 2016; Pasternak et al., Retrovirology 2018 Yulk et al., J Trans Med 2018
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ANANOANOYZA MOAYNZH 2E
o . AAPANH CD4 T AEMOOKYTTAPA
Viral infection

Post-
integration
latency

\ind integration OWIMH ENEPIOMOIHZH HIV

Activated
CD4+ cell

: Restricted

Pre-
integration
latency

o

Resting
CD4+ cell

Provirus
Months/
years
Host cell Renewed
exits cycle activation of

Resting  hostcell  Activated
memory cell CD4+ cell

(latently infected) :

viral infection Cytoplasmic
viral cDNA

Days

Activation of host cell

AMEZH ENEPIOMOIHZH HIV

Activated
CD4+ cell




ENEPIOMNMOIHZH METAIPA®HZ HIV

1. TlpokaTapTIKO CUUTTAEYHA EVAPENG TNG METAYPOAPNGS
- LTR, TTpoaywyeic (promoters)
- RNA tmtoAupepaon Il (RNAP 1)
- oTo1xeio TAR — mrpwreivn Tat

2. MeTaypa@IKoi eVIOXUTEC:
- Trupnvikoi TrTapayovtec NF-kB, NFAT, Ets
- TpwTEivn Tat + KukAivn T1 — oToixeio TAR



LTR: Long terminal repeat

Contains control regions
that bind host transcription
factors (NF-xB, NFAT,
Sp.1, TBP)

Required for the initiation
of transcription

Contains BNA trans-acting
response element (TAR)
that binds Tat

wif: Viral infectivity
factor (p23)

Overcomes inhibitory effects
of APOBEC, preventing
hypermutation and viral
DMNA degradation

gag: Pr55949

Polyprotein processed by PR

MA, matrix (p17)

Undergoes myristylation that helps
target gag polyprotein to lipid rafts;

CA, capsid (p24) Binds cyclophilin A

MNC, nucleacapsid (p7) Zn finger,
EMA-binding protein

pG

{PTAP) that binds TSG101 and
budding

vpur Viral protein U

Promotes CD4
degradation and
influences virion
release

pol. Polymerase

Encedes a variety of viral
enzymes, including PR (p10),
AT, and BNAase H
(p66/51), and IN (p32)
all processed by PR

Interacts with Vpr; contains late domain

participates in terminal stops of virion

eny: gp 160 envelope protein
Cleaved in endoplasmic
reticulum to gp 120 (SU)
and gp41 (TM)
gp 120 mediates CD4 and
chemokine receptor binding,
while gp41 mediates fusion
Containg BNA response
element (RRE) that binds Rewv

Promotes G2
cell-cycle arrest

macrophages

Source: Fauc AS, Kasper DL, Braunwald E, Hauszer 5L, Longe DL, Jarmeson JL, Loscalzo J:
Harvizon's Princlpias of Internal Madicine, 17th Edition: httpiffwww, accessmedicine. com

Copyright @ The MoSraw-Hill Campanies, Inc all rights rezerved,

vpr: Viral protein R (p15) rev: Regulator of viral

Facilitates HIV infection of | Inhibits viral RMA

gene exprassion (p19)
Binds RRE

splicing and promotes
nuclear export of
incompletely spliced
viral RMAs

nef. Negative
effectar (p27)
Promotes down-
regulation of surface
CD4 and MHC 1
expression
Blocks apoptosis
Enhance virion
infectivity
Alters state of
cellular activation
Progression to disease
slowed significantly in
absence of NEF

tat: Transcriptional
activator (p14)

Binds TAR

In presence of host
cyclin T1 and COKS
enhances RNA Pal 1|
elongation on the viral
DNA template



Potential Mechanisms Transcriptional Activation of HIV-1
of Post-integration HIV Latency Gene Expression

Integration into heterochromatin T

where transcription is repressed B Spl
Enhancer-binding
Proteins

Tat CyclinT1
TEF-b
mplex

Short HWTranscrlptsj_Ei- .
Tat and cyclin T1 binding to TAR activates CDK9,

Ineffective RNA Pll elongation leading to phosphorylation of the C-terminal
in the absence of Tat domain (CTD) of RNA Pll and effective elongation
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http://hivinsite.ucsf.edu/InSite?page=kb-02-01-01

0 .
Goll b Virion
olg Assembly 1:6 Budding
Intermediate? Vpsd o
]
0
e
Secretory
Vesicle
Lipid Raft{0
Ubiguitination d
“wa_Proteasome
Degradation Plasma Membrane

Greene WC, Peterlin BM. HIV InSite Knowledge Base,
http://hivinsite.ucsf.edu/InSite?
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Inhibited protease

pceventsretease of
individual core proteins
Immature and subsequent
viral particle maturation of virus

particles as infectious
\__-._D_. el

FProtease
inhibitor

Multi-protein Viral

Protease RNA
enzyme

moiecule
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Mandell, Douglas, Bennett’s Principles of Infectious Diseases 2015, p.1526-40



HIV AOIMQ=H

O 16¢ TTOAAaTTAQCIACETAI EVEPYA KOl ME TAXEIC pUBHOUC

o€ OAn Tnv Tropeia tng HIV Aoipwing

2. UVOAIKI NUEPNOIQ TTapaywyn 10U ----- 10.3 x 10° virions
WECOC XPOVOG YEVEAC TOU 10U ----- 1.5 NUEPEC
XPOVOC (WG TWV OIEYEPMEVWYV KUTTAPWYV TTOU TOV

pINogevouV ---- 1.1 NUEPEC

Me O€iKTEG TO 11KO @OpTio oTO TTAGoMa (HIVRNA) kai Ta
T4 Aep@OKUTTAPO MTTOPOUNE VO KOOOPIoOUUE TNV TTPO-

YVwon TG VOOOU Kal TNV avTAaTTOKPIoN OTh BgpaTtreia



F’rm:luﬂtiﬁ.rely infected Latently infected Mavrote ugioTaTal
CD4+ lymphocytes CD4+ lymphocytes  pikpog pubuog

TTOAAQTTAGC 100 HOU

Uninfected
CD4+ lymphocytes

b i
I :""IIE\-!-.'I : ..,

2 days per generation

t1 /o = 3060 min
CD4+ lymphocytes

- _Fa
- HIV-1 1-1% infected with
defective viruses
T1/2= 145 nu
Uninfectad, activated Long-lived Ekpiwon 7-70 £Tn

CD4+ lymphocytes cell populations

(MovoKUTTOPA, JAKPOPAYQ)

Source: Fauc AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jameson JL, Lozscalzo J:
Harrizon's Principles of Intarna! Madicine, 17th Edition: http:/fwww. accessmedicine. com

Copyright @ The McoGraw-Hill Cormmpanies, Inc All rights reserved,
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® Ta T (kupiwg) kat B Aepgokuttapa

® Ta pakpogpdaya

® Toug wvopBAdoTeg

® Ta kuttapa Langerhans mg emdeppidoc
® Ta pKpoyAoLakd Tou eykepaAou

® Ta veppika

@ Tou evTepikoU erubnAiou

Z1a apxié orédia 1-500 IP/mL

Zta tehika oTadia >10% IP/mL

Zmv nratinda B 1 Sioexarop. IP/mL

Zva Sdxpua

Z1o oieho 1/10-1/100 Twv ouykevip@oewy
ZG WTKES eKKploelg Tou aipatog
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g exkpioeis Tou k6Anou | MeyéAn ouykévipwon
Zng exxpioeig Tou Tpayridou|  Tou tol ota kiTTapa
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Lymphoid organs are the pr
for HIV replication and spreading

Pantaleo et a/., Nature 1993
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AE=AMENE2 HIV

The HIV Reservoir is highly complex

» It encompasses distinct cell lineages with various phenotypes
and anatomical distributions

Brain

Lymph nodes
and thymus

Lung
Blood

lymphoid tissue
L

Spleen
Kidney

Adipose
tissue

i TRt CD4 T cells Dendritic cells Macrophages

f'f'- and fluids Microglial cells

Bone marrow

Wong et al., Science 1997; Finzi et al., Science 1997; Chun et al., Nature 1997; Finzi et al., Nature Med
1999; Siliciano et al., Nature Med 2003; Eisele et al., Inmunity 2012; Pantaleo et al., Nature 1993; Chun et
al., JID 2008; Yulk et al., JID 2010; Churchill et al., Annals Neur 2010; Perreau et al., J Exp Med 2012;
Fletcher et al. PNAS 2014; Pollitch et al., JID 2014; Avettand-Fénoél et al., Clin Micro Rev 2016; Estes et
al., Nature Med 2017; Wallet et al., Frontiers Microbiol 2019; Ganor et al., Nat Microbiol 2019




AE=AMENE2 HIV

A. KYTTAPIKEZ
- Adpavn (resting) CD4 T Aspdokittapa (kupiwg pvnpovikd CD45R0)
- Movokuttapa / pakpodaya
- Quowka kuttapa ¢oveic (NK cells). Exkdpalouv CD4, CCR5, CXCRA4.
- Avwplpa Bupokuttapa (CD4+ / CD8+)
- Autokuttapa (ekdpalouv CCR5)

B. IZTIKEZ
r.x KNZ, levvntwka opyava, ApdiBAnotposdng, N2
.. METADOOPA HIV

- AevdpLka kUTTOPQ - EpuBpa
- CD8 T AgpdokutTapa - AlpomeTaALa
- B Aepdokuttapa - EmBnAlaka kuttapa;

- OubetepodNa - lvoBAdoteg;



MAIN HIV CELLULAR RESERVOIRS

sty T follicular
memory T cells . helpercells

mocll-likc < g cDé 095

memory T cells

CD4SRO § O
q CD4ASRA co62L
= oxeRs

LONGEVITY

Main cellular compartments of HIV reservoir. Different cell populations of CD4 T cells contribute in a specific way to
maintain the viral reservoir. A) Resting memory CD4+ T cells have been considered the major cellular reservoir of quiescent
but replication-competent viruses. B) T helper follicular cells have been defined as the main memory CD4+ T cell
compartment supporting infection, replication, and production of HIV. C) Stem cell-like memory T cells have been proposed

as the most stable and permanent component of the latent HIV reservoir.
Garcia M et al, Rev Med Virol 2018



MPO2ZBOAH ez 2THN HIV AOIMQ=H

* EN\ewpn Th 17 CD4 ka IL-17

* EukoAotepn Sletoduon otov evteptko BAevvoyovo ( n IL-17
OUVTNPEL T EVTIEPOKUTTAPA KOL TOV EVIEPLKO dpayLLO)

* AMOBeon (translocation) Baktnplakou DNA kat LPS otnv
kKukAodopia — aAAnAenidpaon pe TLR (Toll- like Receptors 7,8,9)

* AUénon alvoooAOYLKNC EVEPYOTIOLNONCG
* PHI: coBapn peiwon CD4 (bepouv kat e€oxrv CCR5)
* NpooPoAn MNEz:

- dpeon (o€ emadn, LNTPLKO YAAQ, OLUVLIOKO LYPO)

- eppeon (kukAodoplia)

Mehandru S, Curr Opin HIV AIDS 2008



Role of the gastrointestinal tract
in establishing infection in primates and humans

Mehandru S et al, Curr Opin HIV AIDS 2008



A. Healthy HIV-negative subject

- 2\%,;, MIKPOBIAKH AANOGEZH

“gh”'"\"‘““ B 2THN HIV AOIMQ=H

Gut lumen
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Antibiotics,
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B. HIV-positive subject P " l S

prebiotics
Pariphaml immune a:ﬂvatlun

Gut lumen ﬂQ s % Q% + — ——

Loss of intestinal integrity
Tlght)unctnon Enterocyte apoptosis p 4
&, oM

u CD4+ T-cell depletion Low HAART-induced Non-AlDS
and AlDS progression immune-recanstitution comorbidities

Lamina propria Decreased immune activation
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Blood vesse @ /= @ I’.';f,':i'ﬂl“a't.on\ Marchetti G et al, Clin Microb Rev 2013
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HIV DAMAGES THE GUT IMMUNE SYSTEM
HIV-

Gl tract PB LN

Brenchley J M et al. J Exp Med 2004,200.749-759




The Preferential Depletion of Gastrointestinal CD4+ T Cells
During Acute and Early HIV-1 Infection.(2)

*"’s})‘ﬁ"?
BROI0

i L,
\ .
"

! -y

Menandru S, The PRN Notebook 2007



T helpar cell

~ e

T halper cell

Immature Antigen
T cell Antigen
Presenting
Cell

TCR muC
MHC }304"' ~~gy T helper cell

@ €

9 e
Mature helper Mature cytotoxic '
T cell T cell @

Antigen

2YMIMAPAITONTEZ ANOZOAOINKHZ ENEPIoOrnoiHzZHZ
s HSV-1,2, CMV, EBV, HHV-6, HBV, HTLV-1, adsvoioi
e M. tuberculosis

* Mycoplasma, Plasmodium

--\.'H.

Antibodias

macrophages

. ' Killer T cells


http://en.wikipedia.org/wiki/Image:Antigen_presentation.jpg
http://en.wikipedia.org/wiki/Image:Lymphocyte_activation_simple.png

E=EAI=H THZ HIV AOIMQ=H2
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O=EIA NMPQTOMNAGOHZ HIV AOIMQ=H
PRIMARY HIV INFECTION, PHI

XPOVIKO dIaoTnHa atro HOAUVAN £WG OPOMETATPOTIN- ENPAVION AVTICWHUATWY
3-12 ¢fdoudadeg (otTavia 6-12 purveq)

[Mpwipn HIV Aoipwen: 6-12 unveg (set point)

KAIVIKG cuutrTwpaTta / onueia (o¢u peTpoikd auvdpopo): 50 % (40-90 %

- ouvnNBwcg og 2 efdouadec (1-6 D) — diapkei 2-4 (10) eFdopadeg
[Mepiodocg 1d1aiTepa poAuopaTtiki (Xx10 o€ oxéon Ye TN XPovia Aoipwen)
2waTn diayvwon ota TElN: 19-26 %

1 % Twv acBevwyv pye Mono test (-) Aoiuwdn yovoTruprivwon
2uvnOwc (apxika): HIV-ELISA (-)/(+), W.Blot (-) / atrpocdidpioTn
HIV-RNA 1T0AU upnAo 1 p24 Ag (1)



2UMTTTWHATA Kol onpeia TnG o¢eiag HIV Aoipwiéng

TTUPETOC 88%
Kakouyia 13%
MUaAyia 60%
ecavonua 58%
KEQAAQAyia 55%

VUKTEP IOPWTEG 50%
Kuvayxn 43%
AeppadevotraBeia 38%
apBpaAyia 28%
PIVIKA cupgopnon 18%

Kahn, NEJM 1998

b4

AonTrTn gnviyyimda Ewe 24 %
Mapeon v.VII

2. Guillain-Baree” - piiTida

MuokapdioTraBeia

KaipookoTtmikEg Aoipweelg (Trx PcP, Candida)

"EAKN OTOPATOG KAl YEVVNTIKWY opyavwy  5-20 %

NeukoTrevia — BpoupoTrevia 40-45 %

Tpavoauivaoaiuia 20 %

Daar ES, Curr Opin HIV AIDS 2008


http://en.wikipedia.org/wiki/Acute_HIV_infection
http://en.wikipedia.org/wiki/Acute_HIV_infection
http://en.wikipedia.org/wiki/Acute_HIV_infection

Primary HIV infection. Maculo-papular, roseola-like rash involving face, neck,
and trunk more than the extremities. Palms and mucosae may be involved

Picture credit: Dr Trellu, Dermatology, Geneva www. aids-images.ch



MpwTtoAoipwen

Ala@opikn diayvwon

» ZUvopopua Aoipwdoug povotrupnpvwong (EBV, CMV)
» O&eia ToOTTAAOHWON

» MikpoBIakKEG AOIMWEEIG (TT.X. OCUQ@IAN, YEVIKEUHMEVN
YOVOKOKKIKN AOIiHWEN, TUPOEIONG TTUPETOG)

> loyeveic Aoipwéeic (HSV, epuBpd, unviyyoeyKeQAAITIC aT1Td
EVTEPOIOUG, IOYEVAG NTTATITIC)

> QapHUAKEUTIKA aAAgpyia



+Acute HIV syndrome Death

Wide dissemination of virus o
Seeding of lymphoid organs Opportunistic
— diseases
Primary Constitutional
1200  "Mection symptoms
1100 l Y

1000+

=

5 00 Clinical Latency

ﬂ 800 —

"E' 700

g 600 HIV-RNA -

£ 500

E 400

O

£ 300

-

2 o

— 200

+ .

E 100

EI' | | | | | i
© o 3 6 9 127 1 2 3 4 5 6 7 8 9 10 11
Weeks Years

®YZIKH MOPEIA HIV AOIMQ=HX

Source: Fauc AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jameson JL, Loscalza J:
Harrizon's Princioles of Inktarnal Madicine, 17th Edition: http:/fwww accessrmedicine. com

Copuright @ The MoGraw-Hill Companies, Inc All rights reserved.
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O1 Baoikoi deikTeg|TTApakoAoudOnong Tng vogou

Ap1Bu6¢g CD4 AeppOKUTTAPWYV (METPO TrS AMUVOG)

NMoooTikn HETPNON 1TKOU pOPTiou (METPQ 1IKOU TTOA/CHOYU




Patients with AIDS

10° : :
5 years after infection

T

£ 62%
Q) 5

2 10

S

d § 49%
5 g

« 10 § 26%
Q

£

% 8%
>

T

Detection threshold

0 0.5 1.0 1.5 2.0

Years after infection

Libman H, HIV, 3RP ed, 2007
Flgure 1-3. Viral set point and risk of progressm)n to AIDS. (From Ho DD. Viral counts

SN ont, L ROCN TE [ [\t dets BENR] Setai grniC ) BT Sl o D SO PRI RS 1N . Y 2, ¥ B 40 Y S5 T, (0 B T3, 0] ki IAET i T ol S R s AT o S IlY —~ NOET | B 1 T o 17 AN AT | o RO B Gk §



HIV AOIMQ=H KAI ANOZIAKO 2Y2THMA

* AIOTOPAXEC KUTTAPIKAC AVOTIOg
* AIOTOPAXEG XUMIKAG AVOCTIag

* ["eveTikoi TTOpAYOVTEG (Tr.X HLA)



HIV AOIMQ=H KAI
KYTTAPIKH ANOZIA

NAeppokuTtTapa: CD4 Agg@oTrevia, EAATTWON
TapBévwv CD45RA+CD62Lt, diatapaxn
TTOAAQTTAQCIQOMOU KAl ATTAvVTNONG O€ avTiyova Kal
uIToyova,

MovokuUTTapa: dlatapaxr @ayokuTTapwaong,
XNMEIOTACIOC, EVOOKUTTAPIOC OpAOoNG KAl EKPPACTNG
KUTTOPOKIVWV.

OuOdEeTEPOPIAQ: OUDETEPOTTEVIA, EAATTWON
(PAYOKUTTAPWONG KAl EVOOKUTTAPIAC OpACaNnG.

Kuttapa NK: eAaTTwuEVN KUTTAPOTOCIKOTNTA.

Abbas AK, Cellular and Molecular Immunology 2018
Fundamendals of HIV Medicine, Am Acad HIV Medicine 2019



KYTTAPIKH ANMMOKPIZH ZTON HIV

O=EIA HIV AOIMQ=H
- 'EAgyxoc¢ Aoipweng atro ioxupn CTL avridpaon
YywnAn TrukvoTtnTa HIV-€10iIkwv CD8 TAgp@okut (€wg 10%)
- Npwipyn atmrwAeia HIV-e101kwv CD4 TAENPOKUTTAPWYV
- Alagpuyni HIV

XPONIA HIV AOIMQ=H
- ATTwAela eAéyxou HIV Aoipweng
- Avettapkng anuartodoTnon Twv CD8 atro 1a Aiya Aep@okUTTapa
- Alatapaxr) KUTTapoToCIkOTNTAac Twv CD8 T AEUPOKUTTAPWYV (TT.X
LEIWMPEVN EKKPION TTEPPOPIVNG KA)
- ANayn Kupiapxwyv emToTTwyY HIV
- MPoO0dEUTIKN EAGATTWON KUPIWG TWV TTAPBEVWYV
(CD45R0O+) CD4 Agu@OKUTTAPWYV
- MNepiopiopdc paocparog TCR
- AN\ayn €kkplong KutTapokivwy atro T,1 og T2

Fauci AS et al, Harrisons’ Principles of Internal Medicine, 20t ed, 2018



HIV disease progression
—Acute infection

Primary infection of cells in blood
or mucosa (HIV directly infects T
cells and microphages oris carried
to those cells by dendritic cells)

Viral replication in the regional
lymph nodes leads to Exponential
viral growth and widespread
dissemination

Development of anti-viral
responses and symptoms of acute
infection occur

Decrease in plasma viral load and
symptoms of acute infection
resolve

RS strain § J '@'.
, : 10
v'.. % >>‘ m

Mucosal 4 . X4 strain
exposure

to HIVA | R % &
quasispeces Q . ' b
Mucosa

<
CCRSCDA \( ! —Dendritic colt
Selective N\ y
N

infection by 3 '
RS strains ) CD4+
\ hocyte

y lympl
B, |

Fusion of
dendritic cells
and CD4+
lymphocytes

Transport of
virus to regional
lymph nodes

Spread of
infection to
activated CD4 +
lymphocytes

Entry of
virus-infected
cells into
bloodstream

Widespread
dissemination

\
\
lé
§
.

Brain Spleen Gut-associsted Lymph
lymphosd tissue nodes

Copyright © 1998 Massachusetts
Medical Society. All rights reserved.
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EAATTQ2H CD4 T AEMOOKYTTAPQN

* Au¢nuEvn KATaoTPOON

* Meiwpuevn avayevvnon (MUEAOC ooTwy, BUPOC)



FIGURE 1. Accelerated Destruction and Regenerative Failure
Models of HIv
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HIV KAl EZEANTAHZH
CD4 T AEMOOKYTTAPQN

Xpovia gevepyoTroinon T Aep@okuTttapwy (atro HIV, APC,
EVEPY. T KUTT., KUTTOPOKIVEG)

AugnMHEVN ATTOTTTWON KAl TTUPOTTTWOT (KUTTAPIKOG

TTPOYPOUHMHATIOHEVOG BAVATOG ME ESWKUTTAPIO ATTEAEUOEPWON PAEYHOVWOWYV
KUTTOPOKIVWV)

Apgon kataoTpo@n atro Tov HIV

- ATTWAEI0 aKEPAIOTNTG MEMBPAVNG (EKBAGOTNON 10U)
- CUCOWPEUOT HUN EVOWHATWHEVOU 11IKOU DNA — diatapayr KUTTapikou signaling
- OXNMATIONOG CUYKUTIWV

Avakartavoun CD4 otoug Aspadéveg - Paivopévn CD8
AEMPOKUTTAPWON

EAGTTWHEVN TTOPAYWYK OTOV MUEAS TWV OCTWYV KOI TOV
Oupo

AtTwAsia pulpioTiIKwy T KuTTApWYV (T reqg), Tou
avOOTEAAOUV TNV AKPITH AVOOOAOYIKK EVEPYOTTOINON

Abbas AK, Cellular and Molecular Immunology 2018



Mechanism of CD4 T cell depletion in HIV

Infection

2\ A

Chronic T cell
activation

Viral replication in
infected CD4+ T cells

°l00

N

Death of infected cells
(cytopathic effect of virus)

Activation of uninfected

B\ HIV-specific
§ CTL

Expression of HIV peptides
CD4+T cells on infected CD4+ T cells

"‘lo @

‘blo @

Activation-induced
cell death (apoptosis)

Copyright © 2010 by Saunders, an mprint of Elssvier Inc.

Killing of infected cells
by virus-specific CTLs



XYMIKH ANMOKPIZH ZTON HIV

2oBapn ducAsiToupyia B Aep@okuttadpwy (dpdon
gp120, wg utrepavTtiyovo, oto VH3 Ig)

Alatapayn rapaywyng e1I01IKwv Abs o€ véa Kal
OVOMVNOTIKA avTiyova

MOAUKAWVIKA UTTEPYANHOACQAIPIVAIMIO

NMapaywyn avoOOCUUTTAEYNATWY Kl
QUTOOVTICWHATWYV

Avetrapkng dpaon cuptrtAéyparog C5-C9
(cuptTTARNPWHO)

AVETTOPKI €EOUDETEPWTIKA AVTICWHATA VIO TOV
gEAgyxo NG HIV Aoigwing

Fauci AS et al, Harrisons’ Principles of Internal Medicine, 20" ed, 2018



2 B) T-cell exhaustion
A) Escape Mutations rIATI AEN

» @ o EKPIZQNETAI
::; @ (HW-S ecific 0 HIV;

. e HIV-infactad HIv-infected DTl §

= cell cell ‘
A - . cos
HIV-specific > =& }

CO8Tcell : \:,’ P ( PD-1

S ® HV
. : = A ® antig

C) Compartimentalization D) Latent Infection ot
a
B ccll follicle HIV-infected \ HIVa

cell
: . TOR
‘ ;_' > Q
________________________ HIV-specific
3 CD3 Tcell

HIV-specific

CD8Tcell r

“;/’ | ‘

@
|

Latent HIV-infected celis

- ——— -

T cell zone

T ———————— = —————

f_-_-----\
\
-

Barriers to CTL-mediated HIV eradicationThe figure show the main barriers encountered by HIV-specific CTL response
to eliminate HIV-infected cells. A) Escape Mutations: the high ability of HIV to generate escape mutations in epitopes
recognized by CTLs. B) T-cell Exhaustion: HIV-induced exhaustion of CTLs renders them unable to eliminate HIV-infected
cells. C) Compartimentalization: anatomical compartimentalization in the germinal center of lymph nodes that impedes
access of CTLs in the T-cell zone to HIV-infected cells in the B-cell follicle. D) Latent Infection: the establishment of a pool
of latently infected T cells that do not express HIV epitopes and thus cannot be recognized by CTLs.

Garcia M et al, Rev Med Virol 2018



MAKPOXPONIQX MH EMIAEINOYMENOI AZOENEIX
(Long term non-progressors, LTNPS)
CD4 > 500/mm3 vyia > 10 £€1n, (5-15 %)

loxupn HIV-CD8 CTL dpdaon-auénuévn ékkpion CAF (a-defensins)
loxupn HIV-CD4 dpdon

Auénpupévn rapaywyn Tyl Kuttapokivwy, X IFN-y, IL-2

loxupn OpAon ESOUDETEPWTIKWY AVTICWHATWYV

loxupn kataocToAn TrToAAatTAaciacpou oteAexwyv HIV R5 (RANTES, MIP-
la, MIP-1B)

loxupn avTidpaon TTOAAATTAACIACHOU TWV AEHPOKUTTAPWYV OTIG
TPWTEIVES TOU HIV (Gag)

YTrOOEIYHA-OTOXOG VIO OVOCOEVIOXUTIKES OepaTreieg Kal EuBOAIQ.
Aitia évapéng TToAu rpwipng HAART

Long term survivors: >20 €Tn

Elite controllers (non-progressors): >20 é€tn, CD4 k@, VL<50 (< 1 %),
oxéon e HLA B*5701, erepoluywTteg o0 CCR5-A32

Abbas AK, Cellular and Molecular Immunology 2018
Fundamendals of HIV Medicine, Am Acad HIV Medicine 2019



FIGUEE 1. GanaaliFad tinne cowsa of HIY infection and dsaasa
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KYTTAPIKH NAPAIrQrH KATA THN EEEAI=H THZ HIV AOIMQ=Hz
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: HIV OYMO2 MapBeva T Mvnuovika/ Kuttapidq  Avooooyii
AejipoKUTTapa OpaoTIKd Bavatoc  evepyoroinon

AejlpokuTTapa

A. Mamaddtmoulog, ZEAA evnAikwy. 210: MNapapéAAou E kal guv. Aolpwéeig kar avTigikpofiakh xnueiobeparreia, 2005, 01413-70




IS THERE AN HIV-SPECIFIC DYSBIOSIS?

Bacterial \ @ - [Immune senescencA

Gl wall translocation ' Inflammageing
CV disease

damage e | Metabolic disorders

Osteoporosis

Chronic kidney disease
Liver disease (NASH)
HIV I Residual HIV
replication

Cognitive problems
HIV persistence j
. o ol l
DISbYOSIS?'&] | Other viral
( e --/ | infections
GUT BLOOD

\

Other
diseases, Tx

| = =3

B-Debate 2015: The Human Microbiome, Present Status & Future Prospects




ANOZOAOrI'IKH
ENEPIOnoIiHzH
KAI BAABH
OPIrANQN

Zicari S et al, Viruses 2019
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HIV infection
ANOZOAOTIKH

ENEPIOnoIiHzH
KAI BAABH
OPIANQN

7

Liver diseases

Lifestyle, age, genetic facto\
time of infection, BMI ‘

v Renal damage

Neurological disorders

Co-infections

Lipodystrophy

Hypertension Stroke
Hyperglycemia Atherosclerosis Heart disease
HALS (dyslipidemia) 4ros, DNA damage Diabetes (dysglicemia)
Hypertriglyceridemia

Insulin resistance
MHO Zicari S et al, Viruses 2019



Markers of disease progression: Immune
activation markers

« Chronic immune activation is a characteristic of HIV disease progression.

» Activation markers expressed on cell surface: CD69, CD25, and MHC class II,
CD38, etc.

Source: AIDS @ 2013 Lippincott Williams & Wilkins



of cells in mucosal
lymphoid tissues

CD4+
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Primary infection ]

nodes, splean

1 Dramnage te lymph

Infection established |
in lymphoid tissues,
e.g., lymphnode =

Acute retroviral syndrome,
spread of infection
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Extensive viral
replication and
CO4+ call ysls

i } Destruction of lymphoid tissues:
depletion of CDA+ T cells

Robbins & Cotran, Pathologic basis of disease, 2015
Abbas AK, Cellular and Molecular Immunology 2018
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Mpwiun HIV Aoipwén
oToug BAgevvoyovoug

[MpocBoAr Twv
AEPPADEVWIV
O¢U peTPOIKO OUVOPONO — IaIpia

Avoon atravtnon

ATEANG EAEYXOG 1IKOU TTON/[OU

Xpoviotnta
KAIVIKd AavBavouoa Aoipwen

‘EvTovoc 1IKOG TTOA/ONOG
Auon CD4 T Aeu@OKUTTAPWYV

AIDS — KataoTtpo®r) Aeu@Ikou
I0TOU Kol CD4 T KuTtadpwyv



\E‘fe,jf\;f ranscripton - [JA@OIENEIA HIV AOIMQ=H2
- CD4+ T-cell activation by

\:ntigens and cytokines
Integration of HIV-1 DNA Cell death by viral
\ cytopathic effects
* # ﬂ or CTL
—

Productively infected

Productively infected
CD4+* T cell in lymphoid
tissues

CDA4+ T cell

Latently infected KUTTGpO)‘UGn
CD4* T cell cD4T
AEUPOKUTTAPWYV

XPOVIOTNTO

Increased cell turnover
Increased apoptosis
Increased exhaustion

QVOOOAOYIKN EVEPYOTTOINON

Mandell, Douglas, Bennett’s Principles of Infectious Diseases 2015, p.1526-40



2YNAYAZMOZ ANOZOAOIKHZ ENEPIOMNnOIHZHZ KAl ®PAETMONHZ

Cause, Effect, and Interplay in
Inflammation, Coagulation, and Immune Activation

Chemokines

MV

NMPOZBOAH OPIANQN

My aOnpwpdTwon ayyeiwv
VEQPPIKN VOO OGS, OCTEOTTEVIA
Lane HC, HIV Glasgow 2014

METABOAIKEZ AIATAPAXEZ \



2YNOWH NMAOOIENEIAZ HIV AOIMQ=HZ

Primary
Infection

in GALT

Destruction of
Immune System

-

Massive Viremia

»

Wide Dissemination
to Lymphoid Organs

Establishment of Infection

Partial Immunologic
Control of Virus Replication

\

Accelerated Virus « Envelope-Mediated

Replication

A
Rapid CD4* T Cell Turnover

Fauci AS et al, Harrisons’ Principles of Internal Medicine, 20" ed, 2018

HIV-Specific Immune
Response

Trapping of Virus and
Establishment of Chronic,
Persistent Infection

Immune Activation
Mediated by
Cytokines and HIV

Aberrant Cell
Signaling
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Fig 1. LAG3 on T-cells during HIV infection.
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Graydon CG, Balasko AL, Fowke KR (2019) Roles, function and relevance of LAG3 in HIV infection. PLOS Pathogens 15(1):
e1007429. https://doi.org/10.1371/journal.ppat.1007429
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1007429

@PLOS | PATHOGENS



https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1007429
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——From J, Brundage, M.D., Dept. Prev. Med., Walter Reed Army
Inst. Research. Reproduced with permission.
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Natural history of adult HIV infection

HIV infection AIDS Death
: \ Range |
; MEAN 10 YEARS ' 05t0 !
v Range 0.5 to 20 years v 2years v
CD4-lymphocyte® . N b .
level

Adapted from: The HIV Expert The Wellcome Foundation Ltd, 1993. pp1.2.



O1 Baoikoi deikTeg|TTApakoAoudOnong Tng vogou

Ap1Bu6¢g CD4 AeppOKUTTAPWYV (METPO TrS AMUVOG)

NMoooTikn HETPNON 1TKOU pOPTiou (METPQ 1IKOU TTOA/CHOYU




CD4 (cells/mn?)

Suoxétion aptBpol’ CD4+ Asucpoxurrdpwv Kat
~ erurmokwv HIV Aolpwéng.

ApiBpog CD4+
T AEPPOKUTTAPWV EmimAokn

>500/mm3 ® ETp€vousa YEVIKEUMEVT AEu-
padevorabela
® >Uvdpopo Guillain-Barré
® Aonmn pnviyyitda
© KOATTIKI} KavTlvTiaon

200-500/mm? ® [TVEUOVIOKOKKIKY) TIVEUHOVIa
® [veEUPOVIKY QuUuATIwOoN
® ‘Eprintag dwompag
® >TOPATIKN KavTivTiaon
® Yrotportdlouoa KOATUKY Ka-
vrvTiaon
® TpaxnAikn evdoemiBnAiakn
400 veonaoia
e Avaipia
® 3 dpkwpa Kaposi
e Non-Hodgkin Aepgwupata
e [Siontabng BpopBonevikn
noppupa
® [ToAAarAr povoveupitida

:

100-200/mm?® e P. carinii mveupovia
e AIDS-dvola
e AIDS-kaxe&ia

200 50-100/mm?3 e CMV augpBAnorpoeditida

e ToEomAdonwon
® KpUTTTOKOKKWON
<50/mm3 e MAC

e Kpurttoortoptdiwon

® MMpoodeuTikn MNoOAuUEoTIAKY

100 - AEUKOEYKEPANOTIABEIQ
I I ® [Mpwtonabeg Aeppwpa KNZ
1LITTRY

HSV HZos Crp KS Cry Can PCP NHL Enc PML ws Tox CMVPCP2 MAC
Opportunistic illness

Copyright © 2005, 2004, 2000, 1995, 1990, 1985, 1979 by Elsevier Inc.




Avoaohoyikn
oradionoinon

Karnyopiec avahoya pe ta
CD4(+) T kurrapa

>500/mm
(>=29%)

200-449/mm
(14-28%

<200/mm
(<14%)

2radtortoinon katd CDC g nopeiag me HIV Aofjwene

Khikn otadiomoinon
Katnyopia A Karnyopia B Kamyopia C

AouprTwparikoi fj aoBeveic ZUNTITWHATIKOI ExdnAwoeig mou
ue mepIpepIKn Aeppadevinda n (ox1AR C) ouviaTouv AIDS
0UvSpopo mpwtoAoipwéne

Al B Ct

A2 B2 2

A3 B3 C3

Otkammyopieq A3, B3 kat 0ha ta otddia me C kamyopiac ouviatolv AIDS, (CDC 1993)

Eupwrtrn: didyvwon AIDS = pévov karnyopia C



Mechanism of CD4 T cell depletion in HIV
Infection




