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The Promise of Tuberculosis Vaccines

What disease has infected millions of people, killing an estimated 1.5 million people a year, without
drawing a fraction of the attention of the COVID-19 pandemic? The answer is tuberculosis.

Tuberculosis (TB) is a leading cause of infectious disease
deaths worldwide—a person dies from TB every 20
seconds (1). According to the World Health Organization o
(WHO), TB is currently “the second leading infectious killer second Ieadl“g
after COVID-19.”(2). TB has the heaviest impact on the infectious killer
world’s most poor and vulnerable populations, worsening
existing inequalities: More than 95% of tuberculosis cases
occur in low- and middle-income countries (LMICs), with
an estimated two-thirds of total cases occurring in just
eight high-burden countries (3). In 2021, there were an
estimated 10.6 million active TB cases, including 1.2
million cases of TB among children (3). Those who survive
the disease often experience economic hardship and long-
term health impacts (4,5).

The Bacille Calmette-Guérin (BCG) vaccine is the only vaccine currently available to protect against
TB. BCG has been in use for a century and provides critical protection to 200 million newborns
globally each year (6). While the BCG vaccine provides good protection for young children, the
vaccine’s efficacy wanes throughout the lifespan, providing negligible protection to those over 5
years old (6). TB mainly affects adults, leaving millions vulnerable to the devastating effects of this
vaccine-preventable disease (7). To end the TB epidemic, it is critical to develop vaccines that are
effective against TB in all age groups.

The Non-Specific Benefits of the BCG Vaccine: Protection Beyond TB

Despite its inability to protect adults from TB, BCG is a life-saving vaccine for infants and young
children. Beyond protecting against TB in early childhood, evidence suggests the BCG vaccine may
also protect infants against other infections, ultimately reducing all-cause mortality (8-10).

e In a series of studies of low birthweight newborns in Guinea-Bissau, administering BCG vaccine at
birth was associated with a 38% reduction in all-cause mortality within four weeks after birth (171).

¢ A 2023 meta-analysis examined 16 studies conducted among children and adults in both low- and
high-income settings (12). BCG vaccination was associated with a 44% lower risk of non-TB
respiratory infections, a 33% reduction in infection-related mortality, and a 38% reduction in sepsis-
related mortality.
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Researchers don’t fully understand how BCG offers this broad protection, but one possible
explanation is trained immunity — when immunization against one infectious agent can influence a
person’s immune response to subsequent infection(s) by an unrelated infectious agent (13). Another
theory is that BCG immunization can influence an infant’s body response to subsequent routine
immunizations (8). It’s also possible that these benefits are affected by the timing of vaccination, as
research suggests that the BCG vaccine should be given within the first month of life (14). More
research is needed to fully understand the mechanisms behind these non-specific effects and to
determine the optimal timing and dosing for maximum health benefits.

TB is a major contributor to the global burden
of antimicrobial resistance (AMR), or the ability
of disease-causing microorganisms (such as
bacteria and viruses) to become resistant to
accounts for drugs and treatment (15). Killing 700,000
people each year, AMR is considered a major
global public health threat and by 2050 is
projected to cause more deaths than cancer
(16). The rise of multidrug-resistant TB (MDR-
TB) is an emerging threat to global health
security, with the majority of cases going
undetected (17).

approximately

Drug-resistant TB accounts for approximately 1 in 3 deaths attributable to AMR (18).

In 2021, there were an estimated 450,000 cases of MDR-TB globally, an increase of
approximately 3% since 2020 (3). These accounted for 3.6% of new cases of TB and nearly 1
in 5 of those previously treated.

MDR-TB can require up to two years of treatment, including eight months of daily injections,
and an estimated 14,000 pills over the course of the treatment (18).

The length and complexity of treating MDR-TB substantially increases health care costs. For
example, it costs nearly 25 times more to treat MDR-TB than drug-susceptible TB in South
Africa, contributing to a disproportionate portion of the country’s TB budget (19).

The fight against AMR and MDR-TB will require a multi-pronged approach, and it will not be easy.
TB vaccines can help by reducing the incidence and transmission of TB, which would in turn reduce
the need for antimicrobial treatment and help to slow the emergence of AMR. Because vaccines
prevent infections in the first place, they play an indispensable role in combatting the global crisis
of drug resistance (20).

www.ImmunizationEvidence.org International Vaccine Access Center (IVAC)

@VoICE_Evidence Department of International Health | Johns Hopkins Bloomberg School of Public Health


http://www.immunizationevidence.org/
https://twitter.com/VoICE_evidence
https://twitter.com/VoICE_evidence

An Economic Case for TB Vaccines

Research indicates that like other immunizations, BCG
vaccination is generally cost-effective, particularly in high-
incidence settings (21). However, these cost savings are not
passed downstream to the families affected by TB;
treatment for the disease can take months and can lead to
catastrophic health costs for families. This is one reason why
preventing TB is an important consideration for equity: TB is
most likely to impact those who will have the greatest
challenges covering the costs of treatment, transportation to more than
a health center, and lost wages. Low-income populations are -
generally at a higher risk of developing TB, possibly because 20% °f thell'
they have higher exposures to risk factors such as living and income

working in crowded and poorly ventilated spaces and less
access to health care (22). As a result, they are more likely to
be saddled with the catastrophic treatment costs of TB.

e According to a review of national patient cost surveys from 23 countries, the percentage of
households affected by TB experiencing catastrophic costs ranged from 13-92%, with a
pooled average of 47% (23). This means that globally, nearly one in two families affected by TB
will spend more than 20% of their household income on treatment, a catastrophic expense for
many families.

e Research in Ghana demonstrates that TB costs can push households below the poverty line,
particularly for those already living in the middle or lower half of the income distribution (24).

e The financial impact of TB continues after treatment. Among families participating in a study in
South Africa, 35% of previously employed mothers stopped working to care for children who
had permanent disabilities from surviving tuberculosis meningitis (25). Nineteen percent of
families reported financial loss as a result of caring for children who were disabled by the
disease.

The WHO End TB Strategy outlines eliminating the number of TB-affected families facing catastrophic
costs as one of its goals, and there is clearly work to be done to meet this ambitious goal (26).

“The development and roll-out of new TB vaccines could
yield health and economic benefits on a similar scale to
some of the most influential health interventions in poorer
countries in recent years.” (27)
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Developing new TB vaccines that protect adolescents and adults will require a significant investment,

but health economists project that these vaccines will save money in the long run, thanks to averted
treatment costs and the boost to the economy associated with a healthy workforce. These vaccines
are also expected to advance health equity, as the benefits of new TB vaccines are expected to
provide the greatest benefits for those who currently bear the highest disease burden.

Every ‘1 invested
innew TBvaccines
could provide ¢ 7 in

returns
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e A 2023 modelling study estimates that a

TB vaccine for adolescents and adults
would be cost-effective in 70% of settings
and could save up to US$474 billion by
2050 (28). In this scenario, every US$1
invested in TB vaccines would provide
US$7 in returns.

A second modelling study (29) shows that
more than half of TB cases averted by a
new vaccine would be among the two
poorest income quartiles. These two
income quartiles would also account for
46% of averted treatment costs, as well as
66% of cases of catastrophic costs.

Looking Ahead: The Future of TB Vaccines

New, more effective vaccines are needed to reduce the morbidity and mortality of TB, fight the rising
threat of AMR, and address inequities in disease burden and economic impact. The BCG vaccine does
not adequately protect older children, adolescents, and adults against TB, and continuing to neglect

these populations will only exacerbate this growing crisis.

There are at least 16 new TB vaccines currently in development, but significant funding is needed to
push these new vaccines through the research pipeline. It is estimated that it will take US$790 million
per year to advance TB vaccines, though the average annual investment for the past several years has
been just US$115 million (30). These vaccines must be prioritized to reduce the burden of this

devastating disease and end the TB pandemic.

Additional information and resources available at https://immunizationevidence.org/
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