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TUBERCULOSIS, SIEMPRE A LA COLA

MTBVAC MTBVAC
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TUBERCULOSIS ONE OF THE DEADLIEST INFECTIOUS DISEASE OF OUR TIME!

GLUBAL WHO TB Report 2023 @

TUBERCULOSIS

REPORT

Estimated TB incidence rates, 2022

7 Nov 2023

TUBERCULOSIS

IS ONE OF THE TOP
INFECTIOUS KILLERS
IN THE WORLD
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TB is also the leading cause
of deaths among people

with HIV and a major cause
of antimicrobial resistance
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1.000 Millones de MUERTES POR TB
ESTIMADAS ULTIMOS 200 ANOS
Paulson Nature 2013

TODAY + 2.000 MILLIONS OF PEOPLE
HAVE BEEN IN CONTACT WITH
Mycobacterium tuberculosis
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¢, PORQUE EL ENCONTRAR NUEVAS VACUNAS
CONTRA LATUBERCULOSIS SIGUE EN LA COLA?
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BCG / MTBVAC: del Laboratorio a los Ensayos Clinicos
Ensayo Clinico 1921-1926

MAJOR CAUSE OF BCG ATTENUATION LOSS RD1

ratones, cobayas, vacas, conejos ...

Estudios Preclinicos:

ESAT6/CFP10/

PPE68

BCG (Bacille Calmette Guérin ) 100 afiosS UNICA AUTORIZADA HOY EN USO
Atenuacion tras 230 pases entre los afios 1908 / 1921
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Estudios Preclinicos: ratones ~<=, Cobayas CQ Primates m

MTBVAC (Mycobacterium Tuberculosis VACCINE) Estudios Preclinicos, Firstin Human 2012

Atenuada por Ingenieria Genética 1999 / 2012 primera vez en humanos
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DIVERTSIDAD DE LOS DIFERENRTES CANDIDATOS A VACUNA
TUBERCULOSIS EN ENSAYOS CLINICOS

SUBUNITS OLE CELL MYCOBACTERIA
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RACIONAL PARA EL DESARROLLO DE MTBVAC

Siguiendo los “Principios de Pasteur” para vacunas vivas atenuadas

1.- Atenuacion del Patégeno de origen Humano

2.- Seleccion de una cepa clinica de M. tuberculosis ampliamente
distribuida (Linaje 4 Europa, Africa, América)

phoP  fadD26 3.- ¢ Que genes Inactivar?

4 .- No subcultivar en laboratorio: Socio Industrial
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ANOS 80°s :-DESARROLLO DE LAS HERRAMIENTAS

GENETICAS PARA Mycobacterium tuberculosis

Brigitte Gicquel PR
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PDIM : Phthiocerol Dimycocerosates : FACTOR DE VIRULENCIA MAYOR en in M. tuberculosis

Transposon mutagenesis for studying virulence in vivo  BalBC mice mmaraL mtre
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PRECLINICAL

DEVELOPMENT

DIFERENCIAS MAYORES M. tuberculosis | MTBVAC

Jesus Gonzalo. Modified from Broset E. et al. mBio 2015. Peréz et al Molecular Therapy: Nucleic Acids 2022
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PRECLINICAL

SN DIFERENCIAS MAYORES MTBVAC / BCG A NIVEL ANTIGENICO

MTBVAC Clinical Isolate Lineage 4 (Euro-American-African)

M. canettii
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Estudio de escalado de dosis de MTBVAC para evaluar la seguridad e inmunogenicidad en adultos
sanos (no BCG, VIH-) en comparacion con BCG

2013 2014
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BJOF AB =31 36 Adultos Sanos Cohort1 Cohort2  Cohort 3

- - - _ BCG 5x105 (n=3) 5x105 (n=3) 5x10° (n=
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Safety of human immunisation with a live-attenuated
Mycobacterium tuberculosis vaccine: a randomised,

double-blind, lled ph ial . .
oublesbiinG conrtrotiedphase itsia «  OBJETIVO PRIMARIO : Seguridad similar to BCG

Frangois Spertini*, Régine Audran, Reza Chakour, Olfa Karoui, Viviane Steiner-Monard, Anne-Christine Thierry, Carole E Mayor, Nils Rettby,
Katia Jaton, Laure Vallotton, Catherine Lazor-Blanchet, Juana Doce, Eugenia Puentes, Dessislava Marinova, Nacho Aguilo, Carlos Martin*

Lancet Respir Med. 2015

« OBJECTIVO SECUNDARIO : Immunogenogenicidad

.n Induce una dosis-respuesta contra antigenosa TB antigens ELISPOT CFP10 (RD1) respuesta especifica

(células T CD4) pico D28 vacunados con MTBVAC respecto los vacunados BCG
MTBVAC was at least as immunogenic as BCG
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Fase 1a Fase 1b Fase 2 Fase 3
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TBVI

TuBerculosis Vaccine Initiative

BIOF ABR

PLAN DE DESARROLLO CLINICO MTBVAC EN RECIEN NACIDOS::

B 20381 2016 2017 2028 2019 2020 2021 2022 2023 2024 - 2029
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ESTUDIO DE SEGURIDAD E INMUNOGENICIDAD DE ESCALADO DE DOSIS EN RECIEN NACIDOS,
CON BRAZO DE SEGURIDAD EN ADULTOS

BIOF ABR

36 recién nacidos

s LN

18 adultos
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Tameris et al Lancet Respir Med 2019 « OBJETIVO PRIMARIO : Seguridad similar to BCG

BIOF ABR

Live-attenuated Mycobacterium tuberculosis vaccine MTBVAC « OBJECTIVO SECUNDARIO : Immunogenogenicidad
versus BCG in adults and neonates: a randomised controlled,
double-blind dose-escalation trial
Michele Tameris*, Helen Mearns*, Adam Penn-Nicholson, Yolande Gregg, Nicole Bilek, Simb he Mabwe, Hennie Geldenh Justin Shenje,
g i A S e B o b rsp o QFT (ESAT6, CFP10) specific response
in MTBVAC-vaccinated compared to BCG

‘ Induce una dosis-respuesta contra antigenosa TB antigens (células T CD4)
pico D70 D70y D360 superior a BCG —
QuantiFERON®-TB Gold In-Tub
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BIOF ABRI FINALIZADA

Estudio de DEFINICION DE DOSIS, SEGURIDAD e INMUNOGENICIDAD
de MTBVAC en recién nacidos Sudafricanos (MTBVAC-202)

5 Universidad

& Zaragoza
99 Recién nacidos
— (HIV unexposed)
GX T FEBRUARY 2019, FIRST ENROLED NEWBORN
@
Institut Pasteur / | \
de Madagascar 7
Centre de Recherche Biomédicale

Espoir Pour La Santé

BCG  2.5x105 (n=8) 2.5x105 (n=8) |2.5x105 (n=8)
MTBVAC 2.5x10 (n=25)2.5x105 (n=25)p.5x106 (n=25)

1

ﬁ Cohorte 1 Cohorte 2 Cohorte 3
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FASE 3 MTBVAC EFICACIA EN RECIEN NACIDOS : inicio 2022

MTBVACNS - Consortium Partners
Randormizod, Douthe bind, Cos

oty of MTBVAC adminstered in
Tuberculons-{rdemc Regons of Sub Saharan Afrce
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i Town € ]

. "'“l R X
Ingrid Murillo: PI Mark Hatherill BIOFABRI fraincns

MTBVACN3

Study Sites

MTBVAC en recién nacidos: ensayo de
Fase 3, aleatorizado, doble ciego vy
controlado para evaluar la eficacia,
seguridad e inmunogenicidad de MTBVAC
administrado en recién nacidos sanos no
expuestos al VIH y no infectados expuestos
al VIH en regiones endémicas de
Tuberculosis del Africa subsahariana

/ - A
A COMPANY OF ZENDAL GROUP EDCT P

Scientific Advisor: Dr Federico Martindn Torres
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Ensayo de fase 3, aleatorizado y doble ciego para evaluar la eficacia,
seguridad e inmunogenicidad de MTBVAC ——

6 sites in TB-endemic regions of Sub-Saharan Africa ’A :
EDCT P

BIOF ABR
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Safety
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MTBVACNS - Consortium Partners
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WHO/IVB/18.06

WHO Preferred Product Characteristics for
New Tuberculosis Vaccines —

Organization

1.- PPC FOR NEW TB VACCINES: USE IN ADOLESCENTS AND ADULTS

PRIME (live attenuated BCG) / BOOST SUBNITS VACCINES

2.- PPC FOR NEW TB VACCINES: USE IN NEONATES AND INFANTS

PRIME VACCINE: NEW LIVE ATTENUATED VACCINES
Better protection than BCG against pulmonary TB

Schrager et al Lancet Infectious Disease Vol 18 August 2018
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TB Vaccine Pipeline

Vaccine candidates under clinical development AdHusAgssa (D) AEC/BCO2 @) BCG

X . . o X . McMaster University, Anhui Zhifei Longcom (revaccination)®
There are 16 vaccine candidates in the pipeline as of March 2024, of which 12 are in CanSino Gates MRI
active trials. The candidates are placed under the phase which corresponds to the 2 o
most advanced ongoing or completed trial. POI POD +Mtb ﬁ ﬁ'] POI -Mtb

Platform Trial staus

@ Active trials

@ No active trials

DAR-901

ChAdOx1.85A
+MVA85A @
Univ. Oxford

X T8 A °
POD ;%'fi, PV ‘i‘:ﬁ

BNT164a1 @

BioNTech,
Gates Foundation

Mycobacterial - Live attenuated Dartmouth

Mycobacterial - Inactivated
Viral vector

Protein/Adjuvant
D93 + GLA-SE (W) RUTI®
NIAID/NIH

QTP101

Quratis "§ i

BNT164b1 @

BioNTech,
Gates Foundation

RNA

Archivel Farma
Mtb  TB o AR
Thp MDR aTBd ‘h

Candidate target population Primary candidate indication

Elderly POI Prevention of Infection

BCG
(traveler vaccine)*

GamTBvac @

Gamaleya Res. Centre,
MoH Russia

POD

Immuvac (MIP) @w
ICMR, Cadilla Pharma

POD

TB/FLU-0SE @)

Smor Res Inst of Influenza,

Adults POD Prevention of Disease

> h. e e =P .

Adolescents POR Prevention of Recurrence Russia MoH .
o
Children Thp Therapeutic POI i‘ ﬁ n
Infants
H107/CAF10b D)
People living with HIV ssi
-Mtb People without Mtb infection + o
R ahd
X . . POD +Mtb ’
+Mtb People with Mtb infection
aTBd People with active TB disease 3 @ *BCG appears twice in the pipeline to distinguish bi the i ig of its use in BCG-naive individuals (traveler
i vaccination) and in individuals who have previously been vaccinated with BCG (revaccination).
MDR  People with MDR-TB Rps
i,
cTB People cured of active TB g; P

. Information reported by vaccine sponsors or found in clinical trial registries or other public sources
stop () Partnership

Working Group on New TB Vaccines

Institutions listed are vaccine sponsors and development partners
Additional information, including the full list of clinical trials for each candidate, can be accessed via the QR code or at newtbvaccines.org/th-vaccine-pipeline/
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MTBVAC, in Adults with or Without M. tuberculosis Sensitization: A Phase 1b/2a Randomized, Controlled, Double-Blind,
Dose-Escalation Trial. Available at SSRN preprints@lancet.com: http://dx.doi.org/10.2139/ssrn.4575829

MTBVAC Estudio en Adultos con y sin infeccidn previa a tuberculosis en Sudafrica (A-050)

MTBVAC A-050 - Phase 1b/2a in adults and adolescents

ClinicalTrials.gov Identifier:

-
aav International AIDS ﬂ f .2| f %
Vaccine Imtiative

HIV unexposed, BCG naive, adults and adolescents with
and without latent TB infection

FINALIZADA

QFT-negative OFT-positivso
Cohort 1:5x 10, CFU Cohort 5:5x 10, CFU
Cohort 2: 5 x IQCFU Cohort 6:5 x 1({_7CFU
Cohort 3:5x 106 CFU Cohort 7:5 x 1OGCFU
Cohort 4:5x10CFU Cohort 8:5x10 CFU

DATOS SIN PUBLICAR: AVALAN EL PASO A LA FASE 2b/ 3 DE EFICACIA
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PLAN DE DESARROLLO CLINICO DE MTBVAC PARAADOLESCENTES/ ADULTOS

- 36 Participantes 18-45 afios HVIH BCG- 144 Participantes VIH-
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INVERSION EN VACUNAS : TUBERCULOSIS vs COVID-19

TUBERCULOSIS

» 1882 Se aisla M. tuberculosis

1921 Vacuna BCG

« 2021:1BCG vacuna
(100 afos)

+ 2021: 14 Candidatos en
Ensayos Clinicos

* Inversidon 117 Millones $

* 1.9 Millébn de muertes
1.000 Millones de muertes estimadas
en los ultimos 200 aifos
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TUBERCULOSIS VS COVID-19

VACCINES

1882 | 2019

L} Time elapsed = ~1 year

Time elapsed = 39 years G,‘

1921 | 2020
VACCINE DEVELOPED

only effective for children > 1 18 +

NUMBERS OF VACCINES (BY JUNE 2021)

14 | 109 ~

- $0.117 billion* $107 billion**

1.9 million™** 2 million
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COVID-19

2019 Se aisla SARS COV-2

2020 Vacunas COVID-19

2021: 18 Vacunas COVID-1

2021: 109 Candidatos en
Ensayos Clinicos

Inversion 107.000 Millones $

2 Millones de muertes

KB~ ROTAVIRUS 2 /B85 ROTAVIRUS R *40i v s

{ o 8 W
UNC UNC RV; Meningococos ¢

S
a v HEPATITIS B R,v @ DTPa v HEpATITIS B, —~ @ = NEUMOCOLO

O HenACWY enC S MenACWY en A oy ¥
o * lifteria, tétano:
&2 Lol OMIELT Tipa* &> POLIOMELITE Tapa* YT



Universidad

MM Zaragoza

Puente de Piedra (Zaragoza)

RN D

:
BIOF ABRI

Puente de Rande (Vigo)

PUBLIC
FUNDERS:

[t~ =

MTBVAC VACCINE DISCOVERY / GMP

N TNV NI NS TEEEE

= = killos dankie =

%+ Universidad | r/nvmw

Ji.l. Zaragoza
B d i

czberesz
l sobodi

wmmdas« Mamnms _

|kus| m
By

(l‘nr( lacTB D
==

mauruu

koszonom

un_—

hvala

L
TP

dekuji
mesi

i madloba

Hospital CHUV (Lausana)

BILL& MELINDA
GATES

ES foundation

NORAD

wa

8 s D

European Commission

Phase 1A

MUCHAS
GRACIAS

EDCTP

Phase 1B Phase 2A / PHASE 3 NEW BORNS

Phase 1b/2Adults

.nu-lv' 3 M
= XBana
asanle manana

jOraclas ===

m.m-smuchchakkelam

o Murak

SUKTTYa

nans luka an

8300

0 raibh mat

anqalu = (aku
shnkma

Kop Kiunrap ==
- —

etam

Universidad de Ciudad del Cabo Portico.de ia Gloria (Santiago)



