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=TEAn dekaetiac 1970 : Baltimore kat Temin

" OL petpoiol kwoikomolovuv piat RNA eéaptwpevn DNA
MOAVEPAON N avacTpodn TPAVOKPLITTAON KOl
rnioA\armAacialovtol Sta pecou tou DNA

*To avtiypado tou DNA Tou YOVISLWHOTOC EVOWMOTWVETOL
OTO XPWHOCWHA Kol KaBlotatal yovidlo Tou KUuTTtapou



AVTLOTPEQPOVTOC TO SOoyua

To Standard doypa tn¢ poplaknig BroAoyiog:
dsDNA - mRNA — protein
Avaoctpodn petaypadn:

mRNA — RNA/DNA — dsDNA



HUMAN RETROVIRIDAE

® Deltaretroviruses - Oncoviruses
® Human T-lymphotropic virus, type | (HTLV-1)
® Human T-lymphotropic virus, type Il (HTLV-2)

® Lentivirus

® Human immunodeficiency virus, type 1 (HIV-1)

°*Group M
= Subtypes A-K

°*Group O
°Group N

® Human immunodeficiency virus, type 2 (HIV-2)
®Subtypes A-E

® Spumavirus




Los Angeles 1967-1978: novo 600 MEPLOTATLKA TTVEVLOVIOLG
ortd Pneumocystis carinii- jirovecii

* 1979 : 5 nmEPLOTATIKA VEVUHOVIAC OO
Pneumocystis carinii

OAot Homosexual

EvéoKkuoTika
CWMATLA TNC
Pneumocystis
carinii otou(g
TIVEULOVEC




HIV ko AIDS I.

Pneumocystis pneumonia

107 mepLoTATIKA MVEVOVIAC atd Pneumocysti jirovecii
oti¢ HMA mpw tnv emidnuia tov AIDS
H emudnpuia tov AIDS oénynoe otnv epdavion 166.368
TLEPLOTOTIKWV MEXPLTO 1999
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ApxéEc tou 1981 : 5 meploTaTKA
capkwpato¢ Kaposi

1981 : 26 MEPLOTATIKA COAPKWLLOTOC
Kaposi

e Néot

e Avopec

* OAotL opopuAddpiiot




Mpwv to 1981: 40 - 120 MEPLOTATLKA AVA £TOC OTLC
HIMA

1981-1999: 46.684 neplotatika otic HMA



AUO OoTIAVLOL VOGHLOTOL OTNV KOWVOTNTOL TWV gay

TtOU oXeTileTal HE

ANOZOKATAZTOAH
EYKAIPIAKEZ AOIMQZ=EI2

Entionc
Nepdadevonabeia

- Gay-Related Immune Deficiency

e Acquired Immune Deficiency Syndrome (AIDS) 1982 :
CDC




XapaKTNPLOTKA I.

* Opnadec LOAVGHEVWV OVOpWV

* Mo ouxVvO o€ OpAdeC oe€oUaALkwV cUVTPOPWV

A\OLLOYOVOC TTOLPAYOVTOLC




MNeploootepec evOELfELC Vi

Kat aAAot tponot petadoonc
* Metayyiloelc aipotoc
* Xpnion evéoPAeBiwv ovoLwv

* Alpoppodtiia

2eéovaAkec ouvtpodot avépwv AIDS-Oetikwv (xpnoteg IV
OUOLWV Kal AlpopPOoPLALKWV)

OxL povo otnv Kowotnta twv Gay

Haitian origin



HIV ko AIDS

1983: The 4H Club

eHomosexuality
eHemophilia
eHeroin use

eHaitian origin



AV xon AIDS

KUploc tpomnoc petadoonc : Sex

To AIDS givat pio 0eE0UAALKWC
METASLOOMEVN LOYEVAC VOGOC




AV ko AIDS

AntwAELa EVOC TUTTOU KUTTAPWV l‘
CD4+ T helper cells

H peiwon twv CD4+ mponyeitat tng vocou

2€ TIPOXWPENHEVO oTAdL0: anmwAeLa Kat AAANG
KUTTOPLKAC CGELPOAG

CD8+ cytotoxic killer cells

‘Evac 1o¢

AAAa dUokoAo va KaAALepynO«ei

priyopa kataotpEdeL Ta KUTTOPO oTA Omoia KaAALEpyEiLtal




1981, Robert Gallo : AvakaAUTITEL Evav LO 0 OTTOLOG OLVOLTITUCOETAL
Hovo oe CD4 ta omoia moAAanAactaloviol LETA amO avOGOAOYLKN
SLEyepon -- AUGKOAO va avantu)Oei oe KAAALEpyELQ

HTLV-1 (Human T-Lymphotrophic Virus)

¢1983, Luc Montagnier and Frangoise Barré-Sinoussi :
LAV (Lymphadenopathy-Associated Virus )

¢1984, Robert Gallo :
HTLV-3 (Human T-Lymphotrophic Virus)

1986

Human Immunodeficiency Virus- (HIV)




AV koL AIDS

® 1985 : To mpwTto AleBvec Zuvedplo yia to AIDS otnv
Atlanta.

® Eykplvetal SLayvwoTiko test yia tov eAeyxo
QVTIOWLLATWV

©1986 : [ivetal N xaptoypddlon Tou YoVISLWHOTOC
TOU LoU

¢1987 : AZT (zidovudine), To mpwto anti-HIV pappoko



d
3
—
=l o
D O
= v
._n_l.b_
-
il
SR=
| =
— O
| ™
_mn
o 2
.m.a
=



http://www.youtube.com/watch?v=tTzB6hf-bP4
http://en.wikipedia.org/wiki/File:Magic_Lipofsky.jpg
http://en.wikipedia.org/wiki/File:Earvin.JPG

=1995:
= Saquinavir, TPWTOC AVOOTOAENC TIPWTEACNG

©2005: YYnAR avtoxn oteAEXwV Tou odnNyouv o€
taxela e€amAwon tou AIDS




HIV xar AIDS

Luc Montagnier

eRobert Charles Gallo



//upload.wikimedia.org/wikipedia/commons/7/76/RCGallo_9-08.JPG
http://en.wikipedia.org/wiki/File:Luc_Montagnier-press_conference_Dec_06th,_2008-5_crop.jpg

The Nobel Prize in Physiology or Medicine 2008

The Nobel Assembly at Karolinska Institutet has awarded the Nobel Prize in Physiology or
Medicine 2008 to Harald zur Hausen, Frangoise Barré-Sinoussi and Luc Montagnier for their
discoveries of two viruses causing severe human diseases



EmidnuioAoyia

Summary of the global HIV epidemic, 2022

Source: UNAIDS/WHO estimates, 2023.

People living
with HIV

39.0 million
[33.1-45.7 million]

37.5 million
[31.8-43.6 million]

20.0 million
[16.9-23.4 million]

17.4 million
[14.7-20.4 million]

1.5 million
[1.2-2.1 million]

People
acquiring HIV

1.3 million
[1.0-1.7 million]

1.2 million
[900 000-1.6 million]

540000
[400 000-740 000]

640000
[490 000-850 000]

130 000
[90 000-210 000]

People dying from
HIV-related causes

630 000
[480 000-880 000]

540 000
[410 000-770 000]

230000
[170 000-340 000]

310000
[230 000-440 000]

84000
[56 000-120 000]




____
.. Statistics from Around the VE..
h _--

Eastern Europe

and Central Asia:
1.7 million people

ﬁ w
Western and Central

Europe and North America: [
2.2 million people living with HIV |

Asiand the 0l
Pacific:

‘ 5.8 million people
\ I|V|ng with HIV i

o — \”

' The Caribbean: | _ !
- 330,000 people : T 8y

' living with HIV | Westernand | Mlddle East and
Central Africa: . North Africa: ‘

| W 4.9 million people " 1240 000 people
- I|V|ng A HIV . living with HIV
' Latin America: — =
2.1 million people -\ | o m
;n»l'v'hg W'th_HIV — ' Eastern and Southern Africa:
el | _20.7 million people livingwith HIV
-- *all numbers are approximations based on reporting

Published on November 16, 2021




Adult prevalence rate
B 15%-36%
B 5%-15%
1%-5%
0.5%-1%
0.1%-0.5%
0%-0.1%
Not available




= MéxptLto 2021, to HIV/AIDS okotwoe KOl
NEPLTou elvall LOAUOHEVOL TTAYKOOLLLOL

"YUudwva pe otoxeia tou NOY

= ATtO autoUC, To 73% ExeL mpOoBacn O AVILPETPOLKA aywyn

" ltwon TN¢ ouXVOTNTOC
= 1997 (peak): 3.3 million /€tog
= 2005 : 2.6 million per year

=" Meilwon katda 23% oo to 2010 pexpLto 2020, -peiwon KaL otnv
Adpkn
= 2020 : 1.5 eKATO. VEEC AOLUWEELC /€TOC



.:°.:* Fast-Track Targets

UNAIDS Programme o
90 90 90 targets, 90-90-90 95-95-95 I.
2013 500 000 200 000
ZERO ZERO

Discrimination

Global progress towards the 90 90 90 targets 2017 (all ages)

79%

Aware of their On HIV Virally
HIV status treatment suppressed

------------------------------

+ =59% of all : + =47%of all :
» people living » » people living :
: with HIV  with HIV

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Source: UNAIDS Data 2018

Avert) www.avert.ong



® YIIPXE oo LOG TwV MOAKwV otnv Kevtpikn Adpikn

e HIV-1
eChimpanzee
= Pan troglodytes troglodytes

® HIV-2
eSooty Mangabey
= Cercocebus atys

® Metadoon amno tov nidnko octov avlpwmno to 1930


http://www.google.com/imgres?imgurl=http://farm5.staticflickr.com/4072/4405805730_debe4e29cb.jpg&imgrefurl=http://www.flickr.com/photos/ibream/4405805730/&usg=__T5dI-xKz7WAcSX3RmPam5zO0bYk=&h=218&w=266&sz=35&hl=en&start=11&sig2=GA0n2e_Iy6k1foc1cHH3MA&zoom=1&tbnid=T4LpEWkHrAximM:&tbnh=93&tbnw=113&ei=l7tzUc-HHunJ4ASoqIHoBQ&prev=/images%3Fq%3DSooty%2BMangabey%26sa%3DX%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1&sa=X&ved=0CEAQrQMwCg
http://www.google.com/imgres?imgurl=http://images.fineartamerica.com/images-medium-large/chimpanzee-pan-troglodytes-baby-leaning-ingo-arndt.jpg&imgrefurl=http://fineartamerica.com/featured/chimpanzee-pan-troglodytes-baby-leaning-ingo-arndt.html&usg=__KxpgRH92Zi-8zcUdN_p0xzIQJEs=&h=900&w=599&sz=166&hl=en&start=14&sig2=Jtg5sF-avxKML1fuwlLpeg&zoom=1&tbnid=dWmkJrtAG9Nw3M:&tbnh=146&tbnw=97&ei=zrtzUZTCOeOG4AT4moCICQ&prev=/search%3Fq%3DPan%2Btroglodytes%2Btroglodytes%26um%3D1%26sa%3DN%26hl%3Den%26gbv%3D2%26tbm%3Disch&um=1&itbs=1&sa=X&ved=0CEYQrQMwDQ

O 16¢ HIV nporiABe amnd touc ywunavelioec

O xwuravtlndeg, oL AvOpwrnot Kamolwv
oroiot mlavov va Arav appKAVIKWVY EBVWV
dopeic Tou v yLa MOAUVOVTOL PE TOV LO
gkatovtadecg YIALadeC tpwyovtag ‘bushmeat’.

Xpovia, 8ev vooouv
ano Tov 19



Metadoon amno tov nibnko otov avOpwmno to 1930



= Jpatpkoi eAutpodopol Lol

" Atapetpog: 80-120nm

='EAUTpO : YAUKOTIpWTEIVEC

= Kapidro : MeptBaAiet To yovidiwpua

= AVo avtiypada O€TIKNC MOALKOTNTOC
RNA

*10-50 avtiypada:
*avVAoTPOPNC TPOVOKPLITTACNC
*LVTEYPAONG
eAUo tRNA : primer yia tnv avactpodn petaypodn



" AUO YAUKOTIPWTELVEC EAUTPOU

gp120 kot gpal

gp120 : ZUuvdeon HE TOV UTIOSOXED
MetafoAn avtlyovikotnTog Kol ELOLKOTNTOC

gp41l : CUUUETEXEL OTO OXNMHATIOMO CUYKUTLWYV, dtooTtd Tl
OAKXOPA TWV KUTTOPLKWV HEUBpavVwWV




HIV - 0 6¢

Group-Specific Antigens
pl7:inner surface

p24: nucleocapsid

p9: associated with RNA




integrase n H IV = O léq

: I.

[ ,«j l \ @
EVZU ua MHC proteins — o Reverse transcriptase (p64)

Polymerase
(reverse transcriptase — RNA
dependent DNA polymerase)

¢ Integrase

e Protease
Slaoma T MOAUNTPWTEIVEC



gag | pol env

LTR LTR

gag (group specific antigens) : SoulkEC mpwTelvec ToOU
Lo (capsid proteins)

pol : Reverse transcriptase
Protease
Integrase

env (envelope): YAUKOTTPWTELVEC




Opyavwaon YoViSLwHOTOC PETPOLWV I.

gag | pol . env

LTR LTR

LTR = Long terminal repeat sequences

Promoters
Enhancers

AECLLELON TWV KUTTOPLKWV HETOYPOPLKWV
TP AYOVIWVY



Opyavwon YoVISLWHATOC PETPOLWV I.

Rous Sarcoma Virus:

I B " [T

Avian myeloma virus (MC29):

- ag @ myc |env-



Opydvwon YOVISLWUOTOC PETPOLWV I.

=" To yovibiwpa tou HIV eival meplocotepo oUVOETO aro
TouC aAAouc RV

" gYel EVVEQ TTAOlLoLa avayvwonc aAAd cuvtiBevtal
oUVOALKA 15 npwTtelvec



loviblo env

» Metadpaletal oe pa moAuvnpwteivn (Gpl60) n omola Staomadtal amno
NPWTEACEC TOU §evioTn Tou Bplokovtal ota cwpatidla Golgi:

= SU - surface glycoprotein (Gp120)
= TM -transmembrane glycoprotein (Gp41)

Nucleocapsid
protein p7 Protease

Capsid protein p24
Reverse transcriptase

Phospholipid
envelope

Integrase

Viral RNA
genome

glycoprotein gp 120 atrix protein p17

Transmembrane
glycoprotein gp 41



fovidlo gag

*H GAG (p53) moAunpwteivn Slaomatol o€ TEOOEPLS MPWTELVEC ,OLI.
OTTOLEC avEUpLOKOVTAL OTOV WPLUO LO:

*MA (matrix): p17 (otn Autidikn duthootolfada)
*CA (capsid): p24 (reptBaArAeL to RNA)
*NC (nucleocapsid): p9 (6eopelel to RNA péocw Zn)

o p 7 Nucleocapsid
protein p7

Reverse transcriptase

op6

envelope

Integrase

Docking
glycoprotein gp 120

atrix protein p17

Transmembrane
glycoprotein gp 41



l'ovidio pol

eH POL moAumpwteivn dtaomartal o€ :
*PR (protease) : p10
*RT (reverse transcriptase) : p51
*IN (integrase) : p32 ians

Capsid protein p24
—

Phospholipid R

envelope

Viral RNA
genome

Docking

glycoprotein gp 120 Matrix protein p17

Transmembrane
glycoprotein gp 41



MA CA NC SU ™
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Enzymes Coat Proteins

Structural
Proteins

"ExeL evvea mAailola avayvwong aAla cuvtiBevtol
ouVOALKA. 15 mpwTtelvec



Opyavwon YOVIOLWUOTOG PETPOIWYV I.

" EKTOC TWwV EVVEA MPWTEIVWV (Ttpoiovtwy Twv yovodiwv gag, pol,
env) o HIV mapayetl aAAeC €L TPWTELVEC

" TpelC Ao AUTEC EVOWATWVOVTOL OTOV LO:
= Vif, Vpr ko Nef

= OL AAAec eV aveuplokovTall OTO WPLMO LIKO owpatidlo:
= Tat kol Rev : pUBLLLOTIKEC TTPWTEIVEC

" \/pU : OUMUETEXEL OTO OXNUATIOUO TOU LikoU owpatidiou

=
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Opyavwon yovidLwuatog

=TAT: Trans-Activator of Transcription
"REV: Regulator of Virion protein expression
sNEF: Negative Regulatory Factor

=VIF: Virion Infectivity Factor

="\VVPU: Viral Protein U

="VVPR: Viral Protein R



TAT: Trans-Activator of Transcription I.

= To tpoiov tou yovidiou tat deopevetal og oAa ta yovidia tou HIV
Kol puBuilel OeTika TN petaypodn
" QeTIkA pUOULON TNC MPWTEIVOOUVOEONC CUUTTEPLAAUBAVOUEVNC
Kol TG SIKAC Tou

/ﬂ"'\
T — 1 if o — LR
L—.ﬂﬁ.—a Vpui m—‘



REV - Regulator of Virion protein I

" To poiov tou yovidiou rev deopevetol povo 0to mMRNA twv Soptkwv
npwteivwv (GAG/POL/ENV) kat puBuilel tTnv avaAoyia Twv SOULKWVY
GAG/POL/ENV

" YILAPXEL Eva EYYEVEC MPOBANpa otn {wn tou HIV.

= Xpnotporolel genomic RNA cov messenger RNA. Autdo to RNA
elval unspliced ko o mupAvac €xeL Eva pNXoVIoUO va TipoAapPavel
v owaduyn tou unspliced mRNA amd tov mupriva Kot va
uetadppaletol.

" Me tn Rev npwteivn Eemepva auto to pofAnua

T p— p—_ —
LTR —"wp cn | TR
po J




NEF (Negative factor)

e OV
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r— P [re—
ILIR —‘wp ‘n - | TR
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= ApXLKA BewpnOnke OTL Ta LikA cwpatidlo Ta omoila Hev tapayouV
NEF avamntuoocovtal KaAUutepa

=YApepa Bewpeital OTL 0 O OV mapayetat nopovoio tng NEF
MPWTELVNC €ival TEPLOGOTEPO AOLLOYOVOC

= H NEF tpwteivn ocuvtiBetal ota apytkd otadta tng Aotpwénc
" [lapd TO ULIKPO TNC HEYEDOC eTtiteAel SLadpopeC AeLtoupyieg

| =




NEF - Negative Regulatory Factor I.

" YriepAoipwén pe aAlo HIV cwpatidlo to omoio Ba deopevBel oto
CD4 avtlyovo otnv enidpavela Tou HOAUCUEVOU KUTTAPOU UTOPEL
va odnynoeL otnv Kataotpodr ToU KUTTAPOU

= H NEF npwteivn emayel tnv evdéokuttapwaon tov CD4 aviiyovou
Kol TNV Kataotpodn Tou ota Aucoocwpata

* Mewwvel tnv €kdpoaon Twv popiwv MHC taénc |

= ALATOPACOETAL N TTOLPOUCLAON TOU OVTLYOVOU ato ToL LOAUCUEVDL
KUTTOPO KOl ETOL TIPOOTATEVETOL TO LOAUCHLEVO KUTTOPO OO T
kuttapotoéika T Aepdokutrapa



VIF: Virion Infectivity Factor I.

" lpoayeL tTn cuvappoAoynon Tou v

= JUVOETAL E POl IPWTELVN TOU KUTTAPOU Kol TNV EUMOoSileL va
urteppetaAAagel to cDNA

= BonOa tov 16 va avanopoxbei

—— o \
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VPU

= Meta tnv evepyornoinon twv T Aspudokuttapwy, epdaviletal JF
Ao MpoOPBANnua:

"To CD4 avtiyovo kot n Gpl20 apyxilouv va ouvtiBevtal oto
evoomAaopatikdo Siktvo tou dlou Kuttapou. Oa pmopovoav
autd ta dvo popla va ouvdeBouv mpwv tnv £€0do TOUC OTNV
KUTTAPOTIAQLOMATIKA MEUBpAvVN Kol va oamodopnOouv amo T1o
kottapo. H VPU emayel tnv amodounon tou CD4 avilyovou
KaBw¢ auto oxnuatiletal

/""\
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LIR ‘ 805 | ool e ‘H—




VPR -Viral Protein R

= Avatapaywyn tou oV o€ pn moAAanAacialopeva KUTTopa, OTTWC
paxkpodaya

= ALOLKOTITEL TNV AVATTTUEN TOU KUTTAPOU otn ¢aon G2, n omoia ival
BEATLOTN yLa TNV avarapaywyn Ttou ou

= Artapaitntn ywa tn petadopd tov cDNA evtoc tou nupnva

/"" \

G 2 -_
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| p -% — u....i.a

~ lat




Yrodoyeic touv ov

1983 : CD4 avtiyovo

1996 : CCR umtodoxeic XNHELOKLVWV



Etoodo¢ Tou Lou

Ta CD4+ AepdokutTapa eivol o
OTOXOG TOU LoU

AvBpwrwva Hela kittapd N
X: 8 3 nov ekppalouv to CD4 &
5 ,.Qoo‘o‘.'_\. . .\\\ - thlV6vo

Aev poAvvovtat MoAuUvovtat

LETA amo dlapoAuvvon to popo CD4



Etcodoc tou Lou




Elooboc¢ tov v

v ®
¢
270000\ 0

Mutant
CCRS5

OL urntoboyxeic Twv chemokines Asttoupyouv ooV



MoAAQTAQCLOCHOC PETPOLWV I.

" Aéopevon tne gp 120 ctov CD4 unodoxéa

= Apxka n 6€opevon yivetal pe tov CD4 unodoxéa Twv KUTTAPWV
NG OELPAC TwV HoKpodaywv (pakpodaya SevOpLTKa)

= AkoAouBel n d€opeuon pe tov Sevtepo uTtodOYEA OTAL
nokpodaya: CCR5
M-tropic

= 3TNV €€EAELEN TNC AoLUwWENC O LOC deopeveTal e Tov CDA
vrtodoxea twv T helper Aepdokuttapwv Kot Eva SLopopeTIKO
urtodoyxea xnuelokvwy : CXCR4

T tropic



NpookdAAnon ko Ei00d0¢ 6TO KUTTAPO |.

CP4. —> Co-receptor = Virus-Cell
Binding Binding Fusion

CCR5/CXCR4
(R5/X4)



Chemokine Receptors kot e€€Aelén touv AIDS I.

® CXCR4 : stepoluyn petarlaén os cuyvotnta 20-25%, smiBiwon yla
LLEYAAO XpOVLKO dlaoTnua

® CCR5 : amaAewdny 32bp otov CCR5 mpoAapfavel tnv
ekdppaon touv unodoyea

® Opoluywteg : Avtoxn otn Aolpwén
®1 otou¢ 100 Kaukaoloug

® EtepoluywTtec: Makpoxpovia eEEAeLEN
®17 otouc 100 KavukaoLoug
®2 otouc 100 AdpLKOVOOLUEPLKOVOUC



RNA tou oU

1 Reverse transcriptase PiBovoukAedon H I.

RNA/DNA Hybrid, apvnrt.

1 Reverse transcriptase

poppukdo DNA/DNA = —

!

KukAwkO DNA

Integrase
Host DNA

Evowpatwon oto polymerase

vovibiwua T

1 Host splicing enzymes
Metaypadn mmm) Viral RNA genome mm) mRNA

b G
il

MoAAanmAaoLlaopag Tou
DNA




H avaoctpodn tpavokputtaon KAvel ToAAQ AaOn

=Eva AaBoc ava 2000 (evyn Pacswv N revte Aadn ava
yovibiwpa

Néa oteAéxn otnv €€€ALEN TG Aoipwénc oto idLo
OLTOMO




MoAAAAOLGLAOUOC TOU LOU I.

"H evapén tng petaypadng Twv yovidiwv Tou Lou efaptatat oo
TNV evepyomoLnon Twv T AEUPOKUTTAPWY ATIO AVTLYOVA Kol
KUTTOPOKLVEG

"‘Exppaon twv HIV yovidiwv og poAvopeva T Aspdokittapa
= Phytohemagglutinin
=|L-2
" TNF
= Lemphotoxin

=‘Exppaon twv HIV yovidiwv og poAvopéva pokpodaya
= |L-1
= |L-3
= |L-6
= TNF
= [EN-y
= GM-CSF



* Ta MRNAS mou KwLKOTIOUV TLC IPWTELVEC TOU LoV
TIPOEPYOVTAL ATO €va HeTaypadnuo OAou tou
YOVLOLWHATOC €VW OTN CUVEXELA YIVETAL TO
splicing

= Early genes

"rev tat nef

= Late genes

"Env gag pol

= H Rev npwteivn apyilel To switch amno ta early ota
late yovibLa



" Metd tnVv petaypadn twy Likwv yovidiwv akoAouBei n ouvOeon twv
NMPWTEIVWV OTO KUTTAPOTMAQGHOL

= AkoAoUOel To maketaplopa twv dvo avilypddwv tou RNA armno 1o
ouurAeyua tov rtupnvokadiov (gag kat pol)

= 3TN ouvexeLla to rtupnvokal idlo meptBaArletal amnod to EAUTPO Kol
e€EPXETAL TOU KUTTAPOU




MoAAanAacLaoHOC TOU LoV

Reverse

Transcription Integration Assembly

Attachment

Maturation

Protease

Beth D. Jamieson, Ph.D.



CD4 otn HIV Aoipwén

Cell death
apoptosis etc

Uninfected

activated
T cell

Infection

Uninfected
unactivated
memory
T cell pool

Cell death
Immune
destruction

Return to
resting
state

Chronically-
infected
memory T cells
with provirus

Reactivation

Adapted from Saag and Kilby
Nat Med 5: 609, 1999



CD4 otn HIV Aoipwén I.

0 Immune response

—

T4 resting memory T4 activated
cell

Elval aduvatov va e€adavicBel o LOC oo Toug
ooBevelc
AKOpN Kat av n Beparmeia avaotellel Tov
TTOAAQTTAQLOLOLGLLO TOU LOU

tI.L U A AT L1IUVULL



CD4 otn HIV Aoipwén I.

Acute Chronic Sub-clinical Skinand  Systemic
rlati éla TOL T4 infection lymphadenopathy  immune dysfunction m:‘r:f)?::e ;:‘fz:z;ecy
P immune defects
kOTTapa
e€adavilovral ? i 1 Vi [p24 sy

2TO O PXLKQL
otadia povo 1
ota 10,000

Anti-HIV antibody (gp120)

CD4 T cell concentration
8

400

KOTTOpaL Elvoi 0

HOAUOMEVQL x

’ 100
Apyotepa 1 ota 0 -
40 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84

Time (months after infection)




F&t  Exdpaon g gpalodnyei ot
Ve  UENON TNC SramepatoTnTOC Kot
eloodo Ca oto KUTTOPO :

1. Amromtwon

2. Oopwtkn Avon

x ®
ooooo

1. Apeon kuttaponoa@oyovocg dpaon tov HIV poAvopéva ota
KUTTOpO




O noAAanMAacLaoHOC TOU

LoV apepBaivel otnv

Ay npwtewvoouVOeon

TOU KUTTAPOU

2. KUTTOPLKOG Oavatoc




To un EVOWUOTWUEVO
DNA 1 to pn Asttoupyikd £431
/%% RNA oto poluopévo =]
= kOTTapo sival Tofkd

x ®
ooooo

3. To&iknl 6paon tou DNA kat RNA




0 10¢ kataoTpEdEL To KUTTAPO
oav arnotéAeopa tov budding

x ®
ooooo

4. Adtpnon tng LEUBPAVNG




MoAucopéva
CD4 kuttapa

Gp120 OeTka

°{\O\Q\W)W/)/ﬁo
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21
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e
==t | Cells Fuse ==5G
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7, G,
e @’§7?TW
7N

Mn
HOAUGHEVQ
CD4 kuttapa

Gp120
APVNTIKA

5. ZXNUATIONOC CUYKUTLWV




Cytotoxic
T cell

6. AUon péow Kuttopotofikwv T
Aepdokuttapwv

CD8
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7. Aéopevaon )
e\eV0epn¢ Gp120 oto )
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CD4: |
h_\@% Complement-mediated |
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lysis
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AnwAgwo tTwv CD8 kuttapwy

*Ta CD8 evepyomnolouvral arnod CDA
=* Mewwvovtal ctadiaxkd pe t peiwon twv CD4



Antwiera tTwv CD8 kuttapwy

Enaywyn anontwong

CD8 cell

(no CD4 antigen) g p 120

chemokine

\\\\\CXCR4////'

chemokine

receptor

Aéopevon otov CXCR4
odnyei otnv ékppaon tou
TNF-alpha receptor Il

Macrophage

|
— G protein
signal

Aéopevon otov CXCR4
odnyei otnv ékdppaon
TNF-alpha otnv Kur.
emudavela




Amntwisia Twy CD8 KuTTapuwy

CD8 cell

0
-------

Macrophage

i CD8 T cell

‘ ‘ apoptotic bodies
o°0%



HIV gp120

o
.......

'chmmm

H gp120 deopeletan oto
CD4 twv pakpodaywv

O 10¢ o wvivomoLeitat
orto ta anti gpl120 abs ta
onoia 6sopevoOvVTAL GTOV

Fc umodoyxéa twv
Hakpodpaywv

MNpoBAnpa spBoAiov




ApPYXLKA TOL OTEAEXN TTOU armopovwvovtal eivat macrophage tropic
(CCR5)

O 1O0¢ poAUveL Touc aoBeveic pe Ta pakpodAyo TOU OTIEPUATOC

Ta pokpodaya anoteAovv Eva reservoir £€w oo to
olipo

MetadEpouv tov 10 o€ duadopa opyava (eykEdpalo)

Ta poAvopéva pakpodpaya aduvatouv va AELTOUPYHGOUV
oav APCs kal va EKKPIVOUV KUTTOPOKIVEC



a @i.)

(‘-/@\./ ® e
/V .) (. . 0) Apoptosis
. ’ 0/ \. ®
Antigen . .
@ Reservoirs Tou Lou I.
Naive CD4* T cell nngen Memor Yy
Clonal proliferation CD‘V T cell ’
= Evepyorntonueva CD4
b

= 93-97% TOU OV OTO aipa

= Long-lived poAvopuéva

KOTTOpa pokpodaya,
Clonal proliferation Memory Post-integration ’
and viral replication Cl4* Tcell latency MOVO KUTTapa

Naive Pre-integration

CD4" T cell latency Antigen

Suboptimal
activation

= 1-7 % tou ov oTo aipa

Suboptimal Suboptimal
activation 4 activation
Memry Pre-integration Post-integration Low ongoing | Mvn MOVLKd CD4
CD4' T cell latency latency replication
. —_— A 0 I I
AT\ AT\ o P = =1 % TOU LOU OTO alua
\ I C £ | ( N (
> ( N p i > > N\
& N ) — Y ) | — ) )
) = / / ) . % ) A
\\ —_ : \\ =3 ') \\\ &
\\_/ S \\\_//N -\.\\//-»_
Macrophage HIV-infected Persistent
macrcphage replication

Nature Reviews | Microbiology



OL petpoiol xpnotportotouv tnv RNA polymerase Il tou kuttdpou yla
TOV MOAAQIMAOQLGLOOMO TOU YOVISLWHLATOC TOUC

H Pol Il £xev uPnAn cuxvotnta Aabwv 1:2,000-10,000

To yovidiwpa tou HIV £xel 9749 voukAeotidia

KAOE véoc LOC £XEL TOUAAXLOTOV pia petdAAaén!

O 10¢ mov HoAUVEL Evav acBevn eivol
TIOAU SLapOPETLKOC QO EKELVOV TTOU
oveupioketal otav ekdbnAwbOei to AIDS

MpoBAnua epfoAiov




NoAvpopdbLopnoc Ko repoBAnuorto I.

Apxlkn Aolpwén:

e Macrophage-tropic
e Aev oxnpati{ouvv cuykoTLa

e Apyoc TTOANOTIAQOLOCLOC

QYun Aoipwén

*T4 cell tropic

MpoBAnpa epBoAiov

® JYNUOTLOMOG OCUYKUTLWV

e YnAot titAoL Tou Lou



NoAvuophionoe Ko rtooBAnuero I.
* H o petaPAntn npwteivn eivaen gpl20

e H aAAnAovuyia Twv apwvogEwv nokiAAeL otov 6o acBevny 1-6%

* Navw amnd 30% oto yeVikO MANOUC O

NMpoBAnua eufoAiou

* H yA\ukooUALwoN eTLKAAUTITEL SLATNPNILEVEC TIEPLOXEC

NMpoBAnua epBoAiou

Co-infection odnyei o avacuvéLlaouo

NMpoBAnua eufoAiou




4

NoAvpopdLopnoc Ko repoBAnuorto I.

* MowkAAiec otnVv reverse transcriptase odnyei o avtoxn ota avaioya
TWV VOUKAEOTLOLWV

NMpoéBAnua Bepatreiag

* MotklAlec oTnV MPpwTeAoNn 0dNyouUV O AVTOXH OTOUC OVAOTOAELS TNG
MPWTEAONC

NMNpoBAnua BepaTreiag




Avoooloyikn aroxkplon otrn HIV Aoluwen I.

® H opxLlKn EMIKTNTN (VOOOAOYLKA armavtnon xapaktnplletal amno
v palikn Ekdpacn CD8 kuttapotoéikwv T AepdokutTapwv

® 10% twv KukAodopouvtwv CD8 sivau eldka tov HIV

® EAEyXOUV MEPLKWC TN Aoipwén
® peiwon tnG Lapiog
® AavOavouoa ¢aon



Ta CTLs £xouv OutAr) 6paon:

EAEYXOUV Th Aoliwén




o e o

Avtiowpotol I.
® Ta avtiowpota aviyvevovtal o€ 6-9 eBdopadec amno tn Aolpwén
® Anti-gp120, Anti-gp41

® Anti-p24, aviiowpato EVoVTL TNE avaoTpodng TPAVOKPLITTACNC
KOl TwV IpoilovTwyv gag Kau pol

B Anti-envelope
anﬁPody

SANti-p24
antibody

T ——
CTLs specific
for HIV peptides

\\\

—Viral particles
iNn plasma

T T T T 7 £ T T T T T T
0O 3 6 g 12 2 4 6 8 10 12 14 16
S Years



® O pOAOC TWV AVTIOWHATWY oTNV €EEALEN TNC AolpwéNnc lval
eAAXLOTOC

® H avoooAoylkn amavtnon eivol emtPAaBnc:
® Evéoxuttapwaon oY wvivorotnNUEVWY WKWV cwpatidiwy pe Fc
UTTOOOXELC

¢ Karaotpodr twv CD4 nov ekdppalouv Wka avryova ano CD8
CTLs

® O oXeSLOOUOC ATTOTEAECHATIKWVY EUPOALWVY armaltel Tnv avayvwplon
TWV ETUTOTIWYV TOU LoU Ttou OLEYELPOUV MTPOCTATEVUTLKNA avooia



® Moootikn kat Asttoupykn peiwon twv CD4
Agpdoxuttapwv

® [MoAU ouyxvecg petaAAageLc Tou Lov armo AdBn katd tnv avaoctpodn
uetaypadn

® Ta HIVpoAuopéva kuttapa dtadevyouv Twv CTLs pewwvovtag tnv
ekppaon twv MHC-I:

® NEF npwrteivn

® H HIV Aoipwén avaoTtéAAEL KUPLWC TV KUTTOPLKA avooia:
® Ou Th-2 KUTTaPOKiVEC AVAGTEAAOUV TNV KUTTAPLKN avoaoia



* MpoAnyYn kaw Ospaneia
EUKOULPLOKWYV AOLUWEEWV

= Avtiikn aywyn




=" Ta UYyPA CWHATOC ATtoTEAOUV TOV cuvnOn Tpomo petadoonc:
" Alpa
" YTEPUAL
= KOATTLKEG EKKPLOELC

" MNTPLKO YaAa



= O LOG ELOEPYETOL OTO aipa Slo LECOU:

= AUONG ouvexeiog Tou SEPUATOC

= BAevvoyovwv

=" AlEon ELoaywYN



AplOpoc HIV cwpatidiwv o 1 ml vypwv cwpatoc

Blood Semen Vaginal  Amniotic Saliva
18,000 11,000 Fluid Fluid 1
7,000 4,000
N N N N
) ) ) )

-g




2efovaAikn emadn: Amto avdpa os avdpa I.
ATto Avdpa og yuvaika kot avtiBeta

ATO yuvalka o€ yuvaika

‘EkOeon o€ aipa: Xpnotec evOopAEBLWY ouoLWV
EmayyeApatikn €kBeon

u MeTayyioeLc /

MeplyevvnTika: ATtO untepa o raldi

MnTpLKO yaAa

.lit



Free from SILENCE, Free from HIV/AIDS

Myths about
transmission

| « Shake hands

(!
-
k
h h
| = I

nd NOT get HIV




Apxiew cav ofeia Aoipwén , n omoia EAEYXETOL LEPLKWE QIO TO
QVOOOAOYLKO GUOTNHO KOL LETATUTTEL 0€ Xpovia EEEALCCOUEVN VOGO
TWV NEPLPEPKWV AEPLKWV 0pYAVWV




O emOnALakoc ppaypoc

BA&vvoyovog
CD4
Makpodaya

l

Ta Sevdpltika KUTTAPA OTO
eTlONALo tapaAapfavouy Tov LO Kal
TOV METADEPOUV OTOUC ETILXWPLOUC
AeppadEvec

{

Ailpa
CD4, Movorupnva
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MoAuvon tou AepdLkou Lotou
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Malkni Lapia

MoAuvon twv T-helper
Makpodaywv
AeVOPLTIKWV KUTTAPWV

*0 0pOC TOU aoBevouc neplexet upnAoug
apLOpoUC LKWV cwpatidlwy

{

HIV oéu cuvdpopo

Katie Ris
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ErtiktnTn avoolakn amavinon
Avtiowpata
Kuttapotoéika T Aepdokuttapa

J

MepLkog €Aeyxoc TtnG Aolpwénc

J

Meilwaon tou Likou popTtiou

o
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0
N q&, f/
¢ HIV-specific
CTLs

Anti-HIV
antibodies



Metadoon tou ov (2-3 wks)

0O¢u ocuvépopo (2-3 wks)

Opopetaotpodn (2-4 wks)

Acvuptwpatikn xpovia HIV AolpwénHIV (Avg. 8yrs)

Zuprttwpotkn Aoipwén/AIDS (Avg. 1.3 yrs)



D¢ ouvbpopo HIV I.

-

® JUUITTWHOTA - TTUPETOC, aduvapia, Stoykwon Aepdadevwy,
gtavOnua N pnviyyitda

e H|V avtiowpata sivatl cuvnBwce (2-6 weeks) apvntika, aAAd n
woipia eivat vPnAn (> 10 © copies / ml)

® YnAd enineda opiac SnAwvouy :
®JoB0PA CUMTTTWHOTA TNC APXLKNC AOLHUWENC
eTaxeia s€eAelén os AIDS
*Y{hnAn LOAUOHOTIKOTNTA YLa TOUC 0E€0UVAALKOUC GUVTPOPOUC
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immune s
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® O 10¢ nroAAarAaacLaletal oTouG

Aspdpadévecg kal otAnva

® To avOGOAOYLKO GUGTNO MAPAUEVEL

LKAVO OTNV QVTLLETWITLON EVKOLPLAKWV

AoLpwéewv

® Ta mepwogotepa Tepidpepka T
Aepdokuttapa dev eival poAvouEva



® O aoBeveig eival cuvBwe acuputwpatikol i epdavilovv rua
KOmwaon N XaARUNAOG IUPETO aAAQ OXL VOOO EVOELKTLKN
QVOGOQVETIAPKELOG

® CD4 : duorodoywa (>500) pexpt moAv xaunAa (<50)

® HIV RNA : mowiAAeL (5,000 péxpt > 10°)




® B = |0TOPLKO AMLOG EVKALPLAKAC AoipnwéNC
® GTOMOTLKA KovTvtiaon
® gvepyomoinon £épnnta {wotnpa

® C =|0ToplkO MANPWCE KOBOPLOUEVWV EUKOLPLOKWY AOLUWEEWV
® Pneumocystis pneumonia
¢ Kaposi Sarcoma

AIDS
(Acquired Immunodeficiency Syndrome) =
CD4+ T cells/puL< 200



‘window’ Z_
period /

/ 2 4 6 8 10

1° infection ears
Time following infection y




CD4-RNA ot €€ALEn TnC Aoluwenc

Y Flazma virus load

infecti Asymptomatic period

Virus evolution

- — -+ = "
6-12 weeks 1-15+ ysars 2-3+ years

MNature Reviews | Immunology



® CD4+: <200/ml

® H awpia avéavel dpapatika

® O aoBeveic naoyouv amno
® EUKALPLOKECG AOLUWEELC
® VEOMAGONAT
® kayeéia
® vedpIK AVERAPKELQ
® gykepalonadera




Baktnpuo:

Mycobacterium avium complex
Mycobacterium tuberculosis
Streptococcus pneumoniae
Salmonella spp.

Haemophilus influenza (nveupovia)
Campylobacter spp. (diappora)
Shigella spp. (6lappora)




EUKOLPLOKEC AOLUWEELC

Muknteg:
=  Candida spp
=  Histoplasma capsulatum
= dudyutn vooog
=  Cryptococcus neoformans
= Mnviyyitda
= Pneumocystis carinii
" QEavatndopo nvevpovia

Napaotta:
Toxoplasma gondii
Eotiakn sykedpaAitida



HHV-8

YAapkwpa Kaposi
HSV

‘EAKN OTOMOTOC KOl YEVVNTLKOU OUOTHMOTOC
cMmv

AudBAnotpocsiditida

EvkedaAitida

EvtepokoAitida

faotpitida




= Japkwpa Kaposi HSV-8

eAspdwpata EBV






HIV — Eukatplokec Aotpwéelc

CD4 > 500/mm?3

CD4 of 200-500/mm?

CD4 < 200

Acute HIV
Vaginal candidiasis

Bacterial pneumonias

Pulmonary tuberculosis

Oral thrush (candidiasis)

Oral hairy leukoplakia

Herpes Zoster

Kaposi’s sarcoma

Candida esophagitis
Toxoplasmosis

Cryptococcosis

Pneumocystis jiroveci pneumonia

Disseminated Mycobacterium avium
complex




ANTIRETROVIRAL AGENTS FOR HIV

Stages of HIV reproduction

D v enters o CDa« cell HIV DNA enters the nucieus of the CD4s cell and inserts fself info
the cell's DNA. HIV DNA may then instruct the cell to make many

e HIV is a retrovirus, meaning that its genetic Information is stored on Copies of the origindl vins,

sngle-stranded RNA instead of the double-stranded DNA found in
moest orgonisms, To replicate, HIV uses an anzyme known cs reverse
transcriptase to convert its RNA to DNA,

n New virus porficles are assembled and leave the cell ready to
Infect othar CD4+ cells,

Note: Ths information Is peovided for taciground ooy

a NEW HIV VIRUS

HIV VIRUS

~
, 2

4




e 1.AvaoctoAn tTnc 6pdonc TnNC

¢ Deoxythymidine nucleoside analogues
®3’-azido- 3'deoxythimidine (AZT)

® Deoxycytidine nucleoside analogues

® Deoxyadenosine analogues

® Agv eAEyXouv pakpoxpovia tn Aoitpwén yati epdavifovron
METOAAQKTLKA OTEAEXN



® AVOOTOAELC MPWTEAGCNC

® AVOOTEAAOUV TNV LETATPOTI TWV NMPOSPOUWV TIPWTEIVWYV OF
WPLUEC TPpWTElvEC Tou KaPLdiou Kal core MPWTEIVEC

® MetaAAaKTIKA oTteAEXN epdavilovial ypRyopa



Oepansia
Highly
Active

Anti-

Retroviral

Therapy

HAART:
Avo avaoTtoAeic TtnG RT kat Evog avacTtoA£ac TNG
TPWTEACNC




[MAeoveKkTnpaTa TNC ONUEPLVNC Bepareiac I.

Regimen Dosing Daily pill burden

1996
Zerit/Epivir/Crixivan 10 pills, Q8H

1998
Retrovir/Epivir/Sustiva g pills, BID

2002
Combivir (AZT/3TC)/EFV 3 pills, BID

2003
Viread/ Emtriva/Sustiva 3 pills, QD

2004
Truvada/Sustiva 2 pills, QD




HAART Osgpaneia

HIV infection is characterized by  Antiretroviral drugs (HAART) are capable However, the virus
high levels of circulating viruses : of suppressing HIV, even to undetectable rebounds after
in the blood levels cessation of therapy
A START STOP

Y

Circulating virus

Limit pl d_ctech’on

Time




® AvaOTOAELG TNG ELOGSOUL TOU LOU GTO KUTTOPO
® Yrtodoyxeic xNUELOKIVWV

® AVOOTOAELG TNG LVTEYKPAONC

® [MpoAapBavouv tnv evowpatwon tou DNA tou ou oto DNA tou
KUTTApPOU EevLOoTN



Epyaotnplakn éiayvwon tn¢ HIV Aoipwénc

= Avixveuon :
" AVTIOWUATWV
= AVTLYOVWV

= [{kwV VOUKAELVLKWV OEEWV



AvocoevQuuikn nEbodoc- ELISA I.

" To npwto opoAoyiko test otn dtayvwon tng HIV Aolpwénc
= EUKOAN
="YPnAn svaioBnoia kot edLkoTnNTA

= AVTLOWHOTOL EVAVTL TNG :

HRP-Linked Antibody

"p24

P W‘ seben
"gp120 I \ . . +
=gp160 Gy
"gpdl RN %

A

Sandwich Elisa \



screening test

= ELISA 4"S yevedc
" IgG, IgM antibodies
" p24 antigen
= HIV-1,HIV-2
" MNeplodog mapabupou 14 nUEPES
* EvaoOnoia 100% kat etdikotnta 99,69-99,93%

= false positive
= AuTOQVOOO VOO LaTAL
= AAKOOALOMOC
">UPLAN
" AVOCOUTIEPTIAQLOTLKA cUvOpoua



Avoooxpwpoatoypoadia

Serum/ Plasma

i i 2-3 drops specimen no need diluent l

O -..] Cassette

—[e

Whole Blood

2-3 drops specimen ,No 1eed wiuent

=RE ] Cassette

=0

— LI
Wi

- o

Positive

- O
& - O

Negative

YT HIV(1/2) HIV(1/2) HIV(1/2) HIV(1/2)
[0 1. il . D 1D 1D D
- O - - - -
Positive - O - C () c
- T T - T T
I ~_-'No .
‘ A AT fia)
[0 - - O - S - s B s * s

Negative

POSITIVE NEGATIVE INVALID INVALID



HIV-RNA L7

p24 Ag E"?‘,’ \\4— HIV RNA (plasma)

’ \

: \
/' 3@ Generation HIV Ab ElAs
. \

) : \
! : \

rioo 1%t Generation HIV AB ElAs

~

L “ HIV p24 Ag

10 20 30 40 50
DAYS POST INFECTION




= AvTiowpoto €vavtl tne p24 kot p55

" Epndavidovtal vwpitepa aAAd pelwvovTal N
kaBlotavtol pn aviyveuoluo

= Avtiowpata €vavtltng gp31l, gp4al, gp 120, kau
gpl160

"Eudavidovtal apyotepa aAAa eival aviyvelolua o€
o\a ta otadla Tng vooou



kd
-
S —gpi20
- p68

Western Blot

=Akpp —$ 80— 100

="‘Gold Standard’ ywa
confirmation



= Avixvevuel to DNA tou ou oe WBCs

HIV-RNA

[lvetal kaBe 3-6 UNVEC o€ cUVOUAOUO HE TOV APLOUO
twv CD4

e EmmavaAapfavetal 4-6 eBdopadec peta tnv evapén n
TNV aAlayn tTnc Beparmeiog




Time from Infection to Detection of HIV-1 I.
Markers
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New CDC Recommendations for HIV Testing in Laboratories

A step-by-step account of the approach

CDC's new recommendations for HIV testing in laboratories capitalize on the latest available technologies to help diagnose HIV infections earlier — as much as 3-4 weeks sooner
than the previous testing approach. Early diagnosis is critical since many new infections are transmitted by people in the earliest (“acute”) stage of infection.

By putting the latest testing technology to work in laboratories across the United States, we can help address a critical gap in the nation’s HIV prevention efforts.

Step 2: HIV-1/HIV-2 antibody

differentiation immunoassay
Diagnosing HIV-1 vs. HIV-2

Step 1:“Fourth generation”
HIV test

Detecting HIV sooner o
Detects HIV in the blood earlier than
previously recommended antibody tests
by identifying the HIV-1 p24 antigen, a
viral protein which appears in the blood
sooner than antibodies.

l

Produces results faster than the previously
recommended Western Blot.

Distinguishes between HIV-1 and HIV-2, which the
previously recommended Western Blot cannot

do - this distinction can have important treatment
implications for a patient.

Positive

|

Interpret Test

Negative or
Indeterminate

Negative

|

False

Positive s Step 3: Nucleic Acid Test (NAT)

Acute HIV-1 infection or “false positive”?

Results as
HIV-1 or HIV-2

Ensures accurate detection of early infection or indicates
a false positive from the fourth generation test.

<= Positive

-

This graphic is designed to illustrate key concepts of the new testing approach in laboratories. For more detail, please see the full guidelines here:
http://www.cdc.gov/hiv/pdf/HIVtestingAlgorithmRecommendation-Final.pdf.

U.S. Department of Health and Human Services /

Centers for Disease Control and Prevention

www.cdc.gov/nchhstp/newsroom JUNE 2014
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