atologie ~mergenti e -'1Iemergenti

Globalizzazione e salute:1’1mportanza de1 vaccini
Fondazione Dossetti

Verso un vaccino preventivo
della infezione da HIV



VACCINO HIV TEMI PRESENTATI

I modell1 di resistenza all’infezione
Possibili correlati biologici

La storia dei tentativi per il vaccino HIV
|l problema degli investimenti di ricerca
Trials internazionali in fase Il e Il

[l primo risultato positivo In fase Il
Nuovi modelli per un vaccino preventivo
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Vaccine-Induced Immunologic
Mechanisms for Virus Clearance

Cytotoxic T
Lymphocyte

T helper
Lymphocyte




The “Race” 1s On: April 23, 1984

N AR Y

* “We hope to have such a vaccine ready for testing in
approximately two years,” HHS Secretary Margaret Heckler



WHY AN HIV VACCINE IS DIFFICULT TO DEVELOP

HIV rapidly mutates :sequence diversity

e Presence of numerous inter-clade recombinants

* Primary isolates are not susceptible to neutralization

e HIV replicates despite the generation of humoral and cell-
mediated HIV-specific Immune response

e HIV persists latent in sanctuary sites

e HIV targets cells of the immune system

* There is no good animal model for HIV

e Lack of standardized assays
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Phase Il controlled trial of post-exposure immunization
with recombinant gp160 versus antiretroviral therapy
in asymptomatic HIV-1-infected adults

Oscar Pontesilli, Emma C. Guerra, Adriana Ammassari*,
Carlo Tomino', Maurizio Carlesimo, Andrea Antinori*,
Enrica Tamburrini*, Alessandra Prozzo, Angela C. Seeber’,
Stefano Vella', Luigi Ortona*, Fernando Aiuti
and the VaxSyn Protocol Team*

Objective: To alter the natural course of HIV-1 infection by inducing or potentiating
immune responses to HIV-1 envelope glycoprotein.

Design: Multicentre, double-blind, three-arm, placebo-controlled study.

Setting: Outpatients attending clinics in two Universily Hospitals.

Patients: Ninety-nine asymptomatic HIV-T-infected adults with CD4+ T-cell counts
= 400 and < 600 x 10"/ and no previous antiretroviral therapy were included.
Interventions: Patients were randomly assigned to three groups treated with: (i)
gp160 in alum over a 2-year period in combination with placebo for the full study
duration (n = 32); (i) gp160 in alum over a 2-year period in combination with
zidovudine for the full study duration (n = 34); and (i) alum over a 2-year period in
combination with zidovudine for the full study duration (n = 33).

Results: Immunotherapy was well tolerated and no significant differences in disease
progression were seen in the treatment groups. The majority of patients (85%)
receiving gp160 showed persistent lymphoproliferative responses to the immunogen
and to a different Env antigen preparation. CD4+ cell count changes in patients
receiving zidovudine alone were significantly higher than those seen in patients
receiving immunotherapy alone after 1 year of treatment. Zidovudine administration
was associated with initial transient reduction of plasma viraemia.

Conclusions: Prolonged immunization with a soluble HIV-1 subunit provided no
benefit to asymptomatic HIV-1-infected patients and was inferior to zidovudine
monotherapy. Furthermore, immunization with gp160 shortened the duration of the
transient viral load reduction induced by zidovudine. © 1998 Rapid Science Ltd

AIDS 1998, 12:473-480

Keywords: Immunotherapy, gp160, zidovudine




LYMPHOPROLIFERATIVE RESPONSE TO Gp 160 IN
PATIENTS VACCINATED WITH VaxSyn AFTER SIX
YEARS OF THERAPY
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CHANGES IN CD4+ T CELLS AFTER IMMUNIZATION
WITH VaxSyn
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. Conclusion

 Prolonged immunization with a soluble
gpl160 HIV-1 subunit provided no benefit
to asymptomatic HIV-1-infected patients
and was Inferior to zidovudine
monotherapy.


http://www.ncbi.nlm.nih.gov/pubmed/10489977
http://www.ncbi.nlm.nih.gov/pubmed/10489977
http://www.ncbi.nlm.nih.gov/pubmed/10489977
http://www.ncbi.nlm.nih.gov/pubmed/10489977
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PREVENTIVE AND THERAPEUTIC PHASE | TRIALS WITH THE TAT
VACCINE

SPONSOR

Laboratory of Virology Laboratory of Epidemiology and Biostatistic
Barbara Ensoli Giovanni Rezza

CLINICAL SITES

University “LLa Sapienza” L. Spallanzani Hospital San Raffaele Hospital
Rome Rome Milan

ICAV

Italian Concerted Action for the development of a
Vaccine against AIDS

CONTRACT RESEARCH ORGANIZATIO+I
PAREXEL International Corporation
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L'antivirus della Ensoli supera la «fase uno» della sperimentazione

Il mio vaccino funziona
PAids é alle corde, lo battero

«Per 1a prima volta abbiamo inferto un colpo al cuore all’'Hiv», dice la scienziata romana,
il cui preparato sl & dimostrato innocuo per 'uomo. «Ma non & finita. Se superera altre due
provs, sara nelle farmaocie nel 2010». Intanto ohi lo ha sperimentato freme. Come Luoa...

di Gabriella Montali f _
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I NEWS OF THE WEEK

AIDS RESEARCH

Feud Over AIDS Vaccine Trials Leads
Prominent Italian Researchers to Court

“Criticism is less tolerant” in the Italian
scientific community than elsewhere. ...
“1 don’t think this vaccine should
move to phase Il trials.”

Fernando Aiuti,

University of Rome “La Sapienza”




2000: Sperimentazione del vaccino TAT In 8 scimmie: risultati non riprodotti

2003-5 Sperimentazione nell’uomo fase I :critiche della comunita scientifica .
Risultati mai pubblicati in riviste internazionali qualificate e senza consenso del
principale sperimentatore..(Aiuti)

« 2008 EDCTP (C. europeo) boccia la sperimentazione progetto in
Sud Africa “IRRELEVANT TO TEST,MAY BE EITHER
DANGEROUS”

e 18/11/09 Congresso Int. Aids R. Gallo “ 1l vaccino Tat non
funziona e puo essere pericoloso

* 1l progetto va avanti perché si finanzia anche un Paese povero
e, Ma il Sud Africa e ora un paese che appartiene ai
ricchi paesi gruppo BRICS .

IN UN MOMENTO DI CRISI BISOGNA FINANZIARE SOLO LA
RICERCA CHE DA RISULTATI SICURI E NON CONTESTATI



T'nerapeutic Immunization with RHIV-1 Tat .... Improves

Immune Function in Subjects on HAART...
Ensoli B,Garaci E. et al. PL0oS One. 2010 Nov 11;5(11)

Studio open label

I risultati sulle modificazioni dei CD4 sono inconsistenti
(variazioni meno dell’uno %) ed esiste una dissociazione
tra % e n.assoluto e con valori non attendibili.

7 pazienti su 88 vaccinati hanno avuto eventi collaterali
gravi contro zero nel controllo , questo numero e pari
al 10 %

Il gruppo osservazionale di controllo e prospettico e le
analisi sono effettuate in vari centri per il gruppo
controllo, ma in in unico centro diretto dal Dott. F.
Ensoli per gruppo vaccino

non si hanno notizie del vaccino preventivo in
fase Il



SONDAGGIO ANLAIDS

Cosa sanno 1 tuoi figli
DELL'AIDS?

Esiste un vaccino per ’'AIDS?

Percentuale di risposte corrette

Per seszo
Uomini 78% Donne 78%

0 Per eta
no /8% Giovani 77%  Adulti 84%

Si 22 % | Per occupazione

Lavoratori 81%  Studenti 75%




MAIN FEATURES OF THE IDEAL PREVENTIVE
VACCINE

Safety: rare adverse effects

Toxicity: absent

Optimal number of doses: <a 3
Sterilizing immunity: > 50 %
Activity against numerous strains
Induction of protection: few weeks
Protection: years

Recalls: absence of side effects

Easy administration of immunization
Low costs



 \accini vivi attenuati

*\accini Inattivati

*\/accini a subunita ricombinanti
*\accini ad envelope modificato
» VVaccini peptidicli

*Vaccini a DNA

 \Vaccini a vettori ricombinanti
«Altri vettori

*Repliconi

*\accini contro tossine virali



Phase

lla

Ia
I1b

I1b

Ia
I

I1b

Trial ID

HVTN 068

mAVA RN AU

=AVAEN
502/Merck

023 (Step
Study)

HVTN 503
(Phambili)

HVTN 505

IAVI 010
IAVI A002

IAVI V002

PAVE100

V520-027

Strategy
Viral Vector .Adeno/Viral
Vector - Adeno

DNA/Viral Vector - Pox
Viral VVector - Adeno

Viral Vector - Adeno

DNA/Viral Vector .Adeno

DNA/Viral Vector -Pox

Viral Vector -Adeno.
associated Virus

DNA/Viral Vector - Adeno
DNA/Viral Vector.Adeno

Viral Vector.Adeno/Viral
Vector - Adeno/Viral
Vector - Adeno

Candidate

VRC-HIVADV014-00-VP/VRC-
HIVADV014-00-VP

pPGA2/JS7T DNA/MVA/HIV62
MRKAd5 HIV-1 gag/pol/nef

MRKAdS5 HIV-1 gag/pol/nef

VRC-HIVDNAOQ16-00-VP/VVRC-
HIVADV014-00-VP

DNA.HIVA /MVA.HIVA
tgAACO9

VRC-HIVDNAO016-00-VP/VVRC-
HIVADV014-00-VP

VRC-HIVDNAOQ16-00-VP/VVRC-
HIVADV014-00-VP

MRKAd5 HIV-1 gag/pol/nef/MRKAdS5
HIV-1 gag/pol/nef/MRKAd5 HIV-1

gag/pol/nef

66

225
3,000

3,000

2,200

115
91


http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1455
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1456
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1398
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1398
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1398
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1398
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1487
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1487
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1471
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1408
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1411
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1418
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1427
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1499
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1499
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1499

Phase

Trial ID

ANRS VAC 18

AVEG 201

AVEG
202/HIVNET 014

CM235gp120
and SF2gp120

HIVNET 026

HVTN 203

HVTN 204

Strategy Candidate

Protein LIPO-5
Protein/Protein rgp120/HIV-1 SF-2/MN rgp120
Viral Vector - ALVAC-HIV MN120TMG strain

Pox/Protein (VCP205)/rgp120/HIV-1 SF-2

Protein/Protein CM235 (ThaiE) gp120 plus
SF2(B) gp120/rgp120/HIV-1 SF-2

Viral \Vector - ALVAC VCP1452/MN rgp120
Pox/Protein

Viral Vector - Pox/DNA ALVAC vCP1452/AIDSVAX B/B

DNA/Viral Vector - Adeno VRC-HIVDNAOQ16-00-VP/VRC-
HIVVADV014-00-VP

Volunteers

156

296

420

368

200

330
480


http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1304
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1351
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1352
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1352
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1517
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1517
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1367
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1396
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1489

Phase
11

TRIALS CLINICI IN FASE 111

Trial ID
RV 144

VAX 003

VAX 004

Strategy

Viral Vector
- Pox/Protein

Protein

Protein

Candidate Volunteers

ALVAC-HIV 16,403
vCP1521/Al

DSVAX

gpl120 B/E

AIDSVAX 2,500
B/E

AIDSVAX 5,400
B/B


http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1432
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1443
http://www.iavireport.org/trials-db/Pages/ShowTrial.aspx?TrialID=1444

Summary
Expert Review of VVaccines
September 2010, Vol. 9, No. 9, Pages 997-1005 ,

Clinical Trial Report

Phase |11 HIV vaccine trial in Thailand: a step
toward a protective vaccine for HIV

Monica Vaccaril, Poonam Poonaml and Genoveffa Franchini#



http://www.expert-reviews.com/loi/erv
http://www.expert-reviews.com/loi/erv

Il vaccino RV144 sperimentato
In Thailandia ha determinato Il
31.2% di risposta efficace nella
popolazione testata.

Ma questo dato e sufficiente ?



GOAL OF PREVENTIVE VACCINES: REDUCE
THE IMPACT OF HIV INFECTION

TWO FACTORS INFLUENCE THE SUCCESS OF THIS AIM:
1. The efficacy of the preventive vaccine
2. The proportion of vaccinated population

EFFICACY 25% 50% 75%
% OF VACCINATED 0%
POPULATION

25%

50% 0.98 0.82

5% 0.98 0.79 0O.56
100%  0.84 0.66 0.33

THE EFFICACY MIGHT BE SIGNIFICANTLY ENHANCED (UP TO 50%) BY ADDING
HAART



| risultati dello studio tailandese
potranno essere estesi ma VI e una
dissociazione tra beneficio clinico e Il
correlato dela risposta anticorpale.

Inoltre la durata di questa risposta
anticorpale anti-HIV e la variabilita
della risposta anticorpale tra qgli
Individul sono ancora un problema.

Il humero delle dosi di vaccinazione
(sel) per ragglungere una minima
efficacla e eccessivo



PARADOSSO TRA RISULTATI POS.
CLINICI E CORRELATI IMMUNOLOGICI

e || vaccino ALVAC RV 44 non induce né
anticorpi neutralizzanti, ne linfociti T
citotossici contro il virus HIV ritenuti

fattori protettivi

 Potrebbe evocare ADCC ?
* Inibizione virale anticorpo dipendente ?

 Esaltazione di altre risposte naturali non
legate alla classica protezione antivirale ?



NON
E° ORA PREVEDIBILE E SEMBRA ESSERE
LONTANO

NON ESISTE UNA CORRELAZIONE TRA LA RISPOSTA
UMORALE E O CELLULARE E LA PRESENZA DI UNA
IMMUNITA’ STERILIZZANTE O UNA PROTEZIONE

IL BASSO LIVELLO DI TRASMISSIONE NATURALE
DELL’INFEZIONE CREA DIFFICOLTA’ NEL
RAGGIUNGERE END POINT CON > 100 INFEZIONI
NEL GRUPPO CONTROLLO E P SIGNIFICATIVA



CONCLUSIONE I

L’EPIDEMIA INDICA UNA DIMINUZIONE DELLE NUOVE
INFEZIONI IN CORSO ARV E CON INCREMENTO ACCESSO
MEDICO Al TRIALS

IMPORTANTI SUCCESSI NELLA RIDUZIONE TRASMISSIONE
MATERNO INFANTILE CON ARV

RIDUZIONE INCIDENZA INFEZIONE CON USO PROFILATTICI,
INFORMAZIONE, COUNCELLING

RIDUZIONE TRASMISSIBILITA” HIV CON CIRCUMCISIONE

POSTEXPOSURE PROFILASSI E MICROBICIDI



Viral
membrane

R
Membrane
proximal region

e g i

Unique glycan V2/V3 loops CD4 binding
side chain quaternary site
epitope

HIV-1 Epitopes Targeted by Broadly Neutralizing Human Monoclonal Antibodies.




NUOVE PROSPETTIVE PER LO
SVILUPPO DI UN VACCINO HIV

SVILUPPO DI UN VACCINO BASATO SU UNA NUOVA
STRUTTURA CRISTALLOGRAFICA DELL’HIV ENV
NEL CONTESTO DEL BINDING SITE PER ANTICORPI
NEUTRALIZANTI GENERALI IN GRADO DI LEGARSI A
EPITOPI VIRALI DI REGIONI CONSERVATE POCO
ACCESSIBILI

NECESSARIA LA CAPACITA’ DI INDURRE ANCHE
ANTICORPI AD ALTA AVIDITA’ COME QUELLI

DE

CE

RIVANTI DA UNA IPERMUTAZIONE SOMATICA

SNTE NELLINFEZIONE

5 AVVIENE TARDIVAM!

NATURALE



HIV-1 virion

| Coreceptor
CD4 u (CCRS or CXCR4) - gp41 l
Coreceptor Spike ]
CD4 attachment binding o
rearrangement
Prefusion at the cell surface Postfusion
viral spike conformation

Unliganded CD4-bound;§ CCRS and CD4-bound Atomic-level details  Postfusion gp41
d > & not yet available A&

Glycans

" '-.‘
.
™

e -
: Inner
domain domain

JIntracellular

Cold Spring Harb Perspect Med 2011;1:a007278



