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STATUS OF THE TUBERCULOSIS EPIDEMIC

Global Tuberculosis Report 2018



• 1/3 of world 
population infected

• After infection, 10 
% will develop TB

Geographic disparities



TB and AMR



BCG, the world’s most widely used vaccine

About one century old

Different strains used

Protective against pediatric TB ; durable protection in adolescence?

No evidence of impact against adult TB

Protection differs according to geographical settings 

Not recommended for safety in HIV-infected

Some evidence of non-specific effects: needs better characterization

A better vaccine is needed

Albert CALMETTE and Camille GUERIN

Institut Pasteur, Lille



GLOBAL COMMITMENTS TO END TB

Vision: A world free of TB
Zero TB deaths, Zero TB disease, and Zero TB suffering

Goal:    End the Global TB Epidemic (<10 cases/100,000 pyr)

INDICATORS
MILESTONES TARGETS

2020 2025 2030
Reduction in number of TB deaths 

compared with 2015 (%)
35% 75% 90%

Reduction in TB incidence rate 

compared with 2015 (%)
20% 50% 80%

TB-affected families facing 

catastrophic expenditures due to 

TB (%)

Zero Zero Zero



The End TB Strategy: 3 pillars and 4 Principles



Research is critical to 
break the trajectory of the TB epidemic

No new vaccine, no END TB



BCG protects neonates against pediatric TB

Following Mycobacterium tuberculosis infection, 90% people control 
infection

Immune correlates of risk are emerging

Recent evidence from clinical studies of candidate vaccines

Value of animal models as predictors of human results ?

Limited understanding of protective immunity (high heterogeneity)

Failed business models to support product development and 
share financial risk

Is a new TB vaccine possible?



TB vaccine pipeline

www.TBVI.eu



Clinical efficacy trial endpoints

POI, POD POD POR

Dx

Tx

10 %

Mtb infection TB TB

Prevention of Infection (POI), Disease (POD), Recurrence/re-infection (POR)



WHO strategic priorities

Developing a safe, effective and affordable TB vaccine for 

adolescents and adults

• 50% or greater efficacy in preventing confirmed 

pulmonary TB

• Protect both subjects with and without past Mtb infection

• Protective in different geographical regions and latitudes

Developing an affordable TB vaccine for neonates and infants 

• with improved safety and efficacy as compared to BCG



PROGRAMMATIC SUITABILITY 

• Innovation related to ease of administration and thermostability

• Improved production process relative to current BCG

VALUE PROPOSITION

• The vaccine should be cost-effective and price should not be a barrier to access

• Evaluation of the vaccine impact on the TB epidemics in general, and on drug-resistant TB specifically, on 

co-morbidities (HIV), on health systems and the economy, is encouraged (role of modelling)

New TB Vaccines : 
Preferred Characteristics



Vaccines for improvement of TB treatment outcome

• Aim to reduce treatment failure (increase cure rates), 

reduce frequency of relapse, simplify and shorten

treatment regimen

• Specific interest in drug-R TB

• Opportunity to also reduce progression to TB in recently 

exposed contacts, in TB infection test converters



Diagnosis and 
treatment 
initiation

Intensive phase Continuation phase

Possible vaccination 
timepoint for cure and 

PoR endpoints

End of drug treatment

Follow up

End of follow-up

Proportion of cure

Proportion of subjects 
free of recurrence after 

12 months or more

Efficacy endpoints

Possible vaccination 
timepoint for PoR

endpoint

Sputum Screen, Mtb characterization if positiveSputum Screen, Mtb characterization if positive

Vaccines for improvement of TB treatment outcome

Recommended treatment as standards of 

care for initial proof of concept evaluation
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The vaccines

BCG

• BCG has variable efficacy

• Routinely administered to newborns (here 2-

8 x 105 CFU BCG SSI, ID)

• Never tested in a RCT for POI

H4:IC31®

• H4:IC31® (SSI, Sanofi Pasteur): H4 (15mg

fusion prot: Ag85B + TB10.4) + IC31 (500

nm, Valneva) IM.

• Designed as BCG boost vaccine

• H4:IC31® protective in animal models

(Aagaard 2009; Elvang 2009; Billeskov 2012), safe

and immunogenic in humans (Geldenhuys

2015; Norrby 2017)

• Does not cross-react with QFT

Nemes, Geldenhuys, Rozot et al, NEJM 2018



H4 or BCG revaccination of M.tb-uninfected adolescents

• H4 + IC31: fusion protein of Ag85B+TB10.4 in IC31

• 990 QFT- (HIV-) adolescents randomized in RSA

• QFT every 6 months

• 2 years follow-up

• Primary endpoint: QFN conversion

QFT 
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Nemes, Geldenhuys, Rozot et al, NEJM 2018



Efficacy: QFT conversion
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Efficacy: 

Sustained QFT conversion
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Rates of participants with 

QFT conversions  > 4 

IU/mL

Efficacy exploratory endpoint: 

QFT conversion > 4 IU/mL
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IFNg > 4 IU/mL    n=33 n=22 n=19
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IFNg < 4 IU/mL    n=16 n=22 n=22

Andrews et al, Lancet Resp Med 2017

Winje et al., Thorax 2018

Higher risk of TB in children and 

adults converting QFT > 4.0 IU/mL

Nemes, Geldenhuys, Rozot et al, NEJM 2018



BCG Revaccination: future prospects ?

Large RCT showed no efficacy of BCG revaccination

Karonga BCG trial, Malawi
BCG-REVAC, Brazil

No assessment TST/IGRA status at vaccination
Unable to stratify VE by IGRA-

BMGF-funded repeat trial in RSA



M72/AS01E vaccine candidate

• HIV negative healthy adults (18-50 yrs)

• 3,573 vaccinated from South Africa, Kenya and Zambia

• MTB infected: positive by QuantiFERON but negative at Xpert MTB/RIF

• design: double-blind, randomized (1:1)

• 2 doses 1 month apart



M72/AS01 protection against pulmonary TB

Over 3 years follow-up:

VE 50% (90% CI 12-74%) 

Trend towards higher point 

estimate of VE with increasing

endpoint specificity, more 

advanced disease

No evidence of waning protection



WHO consultation on M72/AS01 pathway forward

• GSK is seeking a partner/s to take license of M72 from GSK to develop, license, 

manufacture, be liable for, and supply M72 for the ‘developing world’. Limited number of 

doses currently available. Process improvement needed for Phase 3 material

• Major risk of undue delays

• WHO preference: 

• Progression to Phase 3 trial in a population of teenagers/young adults in settings with high 

incidence

• Accelerated licensure with narrow indication (prevention of  pulmonary TB in young adults in 

high endemic settings)

• Parallel proof-of-concept evaluation for other indications (HIV+, pediatric, contacts, PoR) and 

schedule optimization ; generate evidence in LTBI /-/

• Post-licensure investigations, country-led

• Need for innovative financing, informed by full public value assessment



LANCET INFECT DIS 2019

Downstream pathway success: listen to the community. Build-in country perspectives



TB research funding trends: the 1.3 billion gap



Published 25th September 2018

7 million people got TB

>1 million people died from TB

Published 12th July 2018
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