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a b s t r a c t 

This perspective article, in recognition of World TB Day 2025, highlights the essential role that new tuberculosis 

(TB) vaccines play in meeting the World Health Organization’s goal of ending TB by 2035. The article does not 

provide a comprehensive review of all vaccine candidates but emphasizes the urgent need for novel TB vaccines, 

given the limitations of the bacillus Calmette-Guérin vaccine and the increasing threat of drug-resistant strains. As 

TB continues to be a leading cause of global morbidity and mortality, with an estimated 10.8 million new cases in 

2023, it is evident that current strategies are insufficient. Although advancements in vaccine research, including 

candidates such as M72/AS01E, show promise, the article underscores that achieving TB elimination requires 

vaccines that can prevent TB infection reactivation and transmission of drug-resistant strains. Overcoming scien- 

tific, logistical, and distribution challenges, particularly, in high-burden regions, will be critical to accelerating 

the availability of these vaccines. The article calls for intensified global collaboration and sustained investment in 

research to accelerate the development of novel vaccines, which are indispensable for reaching the World Health 

Organization’s ambitious 2035 TB elimination targets. 
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Tuberculosis (TB) is the world’s leading infectious killer and a sig-

ificant contributor to antimicrobial resistance [ 1 ]. Approximately one-

ourth of the world’s population is infected with Mycobacterium tuber-

ulosis (Mtb), with 5-10% of those infected developing TB disease dur-

ng their lifetime, resulting in substantial health and economic burden.

n 2023, an estimated 1.8 million people developed TB disease, with

.25 million deaths annually, despite decades of control efforts [ 2 , 3 ].

etween 2015 and 2023, the global TB incidence and death rates de-

reased by 8.3% and 23%, respectively, well below the milestone set by

he World Health Organization (WHO) End TB strategy, which aims for

 50% reduction in incidence and 75% reduction in deaths by 2025 [ 4 ].

he WHO has set an ambitious target for TB elimination by 2035; how-

ver, achieving this goal requires substantial improvements in preven-

ion, particularly, through the development of new and more effective

accines [ 5 ]. This article will explore the pivotal role of novel TB vac-

ines in achieving the global elimination targets and highlight promising

dvancements in vaccine research. 

Vaccines have historically played a crucial role in eliminating in-

ectious diseases, exemplified by the eradication of smallpox in 1980
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nd the significant reduction of diseases such as polio, measles, diph-

eria, tetanus, and hepatitis B through widespread vaccination efforts

 6 ]. However, TB poses unique challenges. Despite ongoing efforts to

evelop a more effective vaccine and improved treatments, TB remains

ersistently prevalent. Contributing factors include its long incubation

eriods, the rise of drug-resistant strains, and social determinants such

s poverty and limited access to health care [ 7 ]. 

The bacillus Calmette-Guérin (BCG) vaccine, introduced in the

920s, remains the only widely used vaccine for TB. Although it ef-

ectively prevents severe forms of TB in children, such as TB meningi-

is and disseminated disease, its protection against pulmonary TB —the

ost common and transmissible form in adults —is limited. The incon-

istent efficacy of BCG, particularly, in high-burden regions, underscores

he urgent need for new vaccines that offer broader and more reliable

rotection. This need is further amplified by the growing prevalence of

rug-resistant TB strains, including multi-drug-resistant TB and exten-

ively drug-resistant TB, which presents significant challenges to treat-

ent and control efforts [ 8 ]. A novel TB vaccine has the potential to

educe TB incidence, prevent the progression from latent infection to
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Table 1 

The pipeline of new vaccines as per TB vaccine accelerator council progress update (May-October 2024). a 

Phase I Phase IIa Phase IIb Phase III 

BNT164a1 b 

BNT164b1 b 

BioNtech SE 

ChAdOx185AMVA85A c 

University of Oxford 

DAR-901 booster e , g Dartmouth, St. Louis 

University 

GamTBvac d 

Ministry of Health, Russian Federation 

TB/FLU-05E c 

RIBSP 

ID93 + GLA SE(QTP101) d Quratis, U.S. NIH/NIAID RUTI e 

Archivel Farma, S.L 

MIP/Immuvac f , i 

ICMR, Cadila Pharmaceuticals 

H107e/CAF 10b d 

SSI 

AEC/BC02 d 

Anhui Zhifei Longcom 

M72/AS01E d , g 

GSK, Gates MRI 

MTBVAC f , i 

Biofabri, University of Zaragoza, IAVI, 

TBVI 

VPM1002 f , h , g 

SIIPL, VPM 

BCG 

vaccination to prevent infection (TIPI) f 

HJF 

a Information was self-reported by vaccine sponsors or was identified through clinical trial registries or other public sources of information. 
b Messenger RNA. 
c Viral vector. 
d Protein/adjuvant. 
e Mycobacterial – whole cell or extract. 
f Mycobacterial – live. 
g Includes adolescents (aged 10-19 years). 
h Includes infants (aged < 12 months). 
i Includes children (aged < 10 years). 
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ctive disease, and curb the transmission of drug-resistant strains, mak-

ng it a critical component of global TB control strategies, especially the

HO End TB goal. 

A recent investment case from the WHO underscores the substantial

conomic and health benefits of developing new TB vaccines to achieve

lobal TB elimination targets [ 9 ]. The report highlights the potential

f novel vaccines meeting the WHO criteria to significantly reduce TB

ncidence and mortality [ 10 ]. Investing in new TB vaccines is recognized

s a highly cost-effective strategy for saving lives and lowering long-

erm health care expenses. According to WHO estimates, every US $1

pent on new vaccines generates US $14 return in economic benefits,

ncluding reduced treatment costs and minimized productivity loss from

B-related illness. 

Significant progress has been made in TB vaccine research in re-

ent years, with the ambitious goal of licensing at least one vaccine in

he next 5 years [ 11 ]. As of August 2024, there were 15 vaccine candi-

ates in clinical development targeting various aspects of the immune

esponse to Mtb , four in phase I, five in phase II, and six in phase III clin-

cal trials ( Table 1 ) [ 12 ]. Several vaccines in development are designed

o enhance the protection provided by BCG, particularly, in adults who

ave already received the initial vaccination. Of these, the M72/AS01E

accine has emerged as a leading candidate, demonstrating 50% effi-

acy in preventing TB disease in individuals with TB infection during

hase 3 trials conducted in South Africa as of March 2024. In addition

o booster vaccines, novel vaccines for prevention are being developed

o provide comprehensive protection against TB infection and disease.

hese innovative candidates aim to go beyond infection control to pre-

ent transmission entirely. Examples include subunit vaccines, such as

he AERAS-402 tuberculosis vaccine designed to boost immunity primed

y BCG, and viral vector vaccines, such as adenovirus vectors, to deliver

B antigens. These vaccines are designed to elicit robust cellular immu-

ity, which is critical for effective TB control [ 13 , 14 ]. 

The development of new vaccines against TB faces numerous scien-

ific and logistical challenges. One major obstacle is the absence of reli-

ble TB biomarker and a limited understanding of the complex immune

esponse to Mtb [ 15 , 16 ]. The bacteria can persist in the body for years

ithout causing disease, and the immune system’s ability to control or

lear the infection varies widely between individuals. This complexity
2

omplicates the design of vaccines across diverse populations and at

ll stages of infection. In addition, the vaccine development process for

iseases such as TB is lengthy and expensive, often requiring years if

ot decades, to progress from preclinical research to large-scale clinical

rials in diverse populations. Regulatory and manufacturing hurdles fur-

her add to the complexity because any promising vaccine must undergo

igorous approval processes to ensure safety and efficacy before global

se. Another critical challenge lies in ensuring equitable distribution

f new TB vaccines, particularly, in low- and middle-income countries

here the TB burden is the highest. Overcoming these obstacles will re-

uire coordinated global efforts; significant investment; and innovative

pproaches to streamline vaccine development, approval, and distribu-

ion. 

With the WHO’s goal of ending the TB epidemic by 2035, the intro-

uction of a new, effective vaccines is a pivotal intervention in reducing

he global TB burden. As the data presented in the 2023 Global Tubercu-

osis Report [ 3 ] clearly shows, additional tools and measures are needed

o meet the 2025 target. 

The fight against TB extends beyond vaccine development to ensur-

ng equitable access for those who need them most. Public-private part-

erships, such as the Global Vaccine Alliance, the Bill & Melinda Gates

oundation, and the Stop TB Partnership, play an essential role in accel-

rating research and ensuring access to new vaccines in resource-limited

ettings. Countries with high TB burdens are also increasing their in-

estments in TB research, and collaborations between pharmaceutical

ompanies, academic institutions, and international organizations are

xpediting vaccine development [ 17 , 18 ]. These combined efforts aim

o overcome scientific, financial, and logistical barriers to deliver im-

actful solutions. 

New TB vaccines are cornerstone of the global effort to eliminate

uberculosis. Although the timeline for a fully effective vaccine remains

ncertain, the advancements achieved in recent years provides a sense of

ptimism. With sustained research, increased funding, and strengthened

lobal collaboration, new TB vaccines have the potential to significantly

educing the incidence of TB, curb drug resistance, and help achieve the

HO’s ambitious elimination goals. For the millions affected by TB and

hose at risk, the promise of a new vaccine offers not only hope but also

he prospect for a brighter, healthier future worldwide. 
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