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Topline Messages

Widespread media reports’ that baccille Calmette—Guérin (BCG), the existing vaccine used
against TB, may be protective against SARS-CoV-2/COVID-19 need to be read with caution
until results become available from recently begun randomized controlled clinical trials. While
this research is underway, governments must ensure adequate and uninterrupted supply of
BCG to protect children against TB. Healthcare workers addressing Covid-19 should only be
(re)vaccinated with BCG in the context of clinical research until ongoing studies return results
justifying the wider application of BCG against SARS-CoV-2/COVID-19 outside of research
settings. This information note from Treatment Action Group (TAG) provides background on the
use of BCG for COVID-19; overviews ongoing clinical trials; discusses BCG supply concerns;
and highlights how other experimental COVID-19 vaccines are benefitting from investments in
TB research.

BCG and TB

First introduced into human use in 1921, BCG is a live attenuated form of Mycobacterium bovis,
the organism that causes TB in cattle. BCG is the most widely administered vaccine in the world
and protects young children against the most severe forms of TB, including TB meningitis and
disseminated TB. This protective effect wanes over time, and BCG does not appear to confer
significant protection against pulmonary TB, the most common form of the disease, in
adolescents or adults. A recently completed phase Il clinical trial showed that South African
adolescents revaccinated with BCG were less likely to acquire TB infection (as measured by
sustained conversion on a type of test called an interferon-gamma release assay, which detects
the body’s immune response to TB infection but does not measure infection directly).? This
finding is3 now being confirmed in a follow-on study supported by the Gates Medical Research
Institute.

BCG and COVID-19

An ecological study published on March 28, 2020 on medRxiv pre-peer review has generated
outsized optimism in many media outlets for suggesting that differences in BCG vaccination
policies and practices may partially explain different mortality rates from COVID-19 between
countries with universal BCG vaccination programs and those without.* The study makes use of
the BCG World Atlas, a compendium of BCG vaccination policies in over 180 countries
compiled by McGill University. Emily MacLean, a doctoral candidate at McGill International TB
Centre, has published an elegant dissection of the study’s limitations and flaws. TAG shares
MacLean’s view that “with further research, it may emerge that the BCG vaccine does confer
protection against COVID-19; however, with the current state of knowledge we cannot state this
with any degree of certainty, and an ecological study does not provide sufficient evidence.”



https://www.clinicaltrials.gov/ct2/results?cond=COVID&term=BCG&cntry=&state=&city=&dist=
https://www.nejm.org/doi/10.1056/NEJMoa1714021?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
http://www.bcgatlas.org/

There are valid scientific reasons to think that BCG may help protect against SARS-CoV-
2/COVID-19. Megan Murray of the Harvard T.H. Chan School of Public Health wrote a concise
summary of evidence on the so-called “non-specific effects” that BCG may have against
illnesses other than TB.® Several observational studies and randomized controlled trials have
shown that BCG reduces the occurrence and severity of infectious diseases other than TB, in
particular the acute lower respiratory infections that are a leading cause of death in children
under five years of age in developing countries.” Immunologically speaking, these non-specific
effects might represent heterologous immunity, whereby immunity to one pathogen provides
cross-protection against others. Another non-exclusive possibility is trained immunity, whereby
BCG alters the expression of genes involved in pathogen recognition and immune response.

Based on these ideas, several countries have initiated clinical trials of BCG in healthcare
workers to see whether the vaccine reduces the incidence of SARS-CoV-2/COVID-19 or results
in less severe disease. In Australia, the BRACE trial will recruit over 4000 healthcare workers;
half will receive a single dose of BCG and half will remain unvaccinated (no intervention).® The
study will compare incidence of COVID-19 and severe COVID-19 between the two groups six
months post-randomization (secondary outcomes will follow participants out to 12 months). In
the Netherlands, the BCG-CORONA study will randomize up to 1500 healthcare workers to
receive either BCG or placebo and compare rates of unplanned absenteeism from work
(measured biweekly).? This unplanned absenteeism endpoint is meant to be highly pragmatic;
the idea is that healthcare workers vaccinated with BCG will be less likely to miss work due to
COVID-19 or ill health, thus relieving burden on the healthcare workforce.

Several other research institutes are looking into studies of BCG and SARS-CoV-2/COVID-19,
including a possible study in France by the French National Institute of Health and Medical
Research (INSERM).'® Scientists associated with INSERM have also discussed the possibility
of studying BCG against SARS-CoV-2/COVID-19 in African countries. This proposal drew
strong public rebuke when a clip from a television interview with Camille Locht (INSERM) and
Jean Paul Mira (Paris’s Cochin Hospital) quoted Mira saying that African countries would make
a good setting for clinical trials because participants there would have less access to other
protective measures against SARS-CoV-2/COVID-19."' INSERM subsequently issued a
statement that the quote was taken from a shortened clip and was mis-interpreted; however the
French Embassy in South Africa quickly denounced the remarks: “We are deeply shocked by
these comments, that of course, do not reflect the position of the French authorities.”'> World
Health Organization (WHO) Director-General Tedros Adhanom Ghebreyesus condemned the
remarks “in the strongest terms possible,” saying: “When we need solidarity, these kinds of
racist remarks do not help [...] Africa cannot and will not be a testing ground for any vaccine.”
Tedros went on to say that protocols must treat people equally wherever they participate in
research. “The hangover from the colonial mentality has to stop,” concluded Tedros.

TAG takes this opportunity to issue a strong reminder to all trial funders and sponsors that any
medical research conducted in communities at risk of SARS-CoV-2/COVID-19—which are often
communities facing other forms of present and historical marginalization and deprivation—must
meaningfully and respectfully engage community representatives in all matters related to
research design and conduct. The obligation to engage communities as more than clinical trial
participants is an ethical and human rights imperative in keeping with the Declaration of
Helsinki, the human right to participate in and enjoy the benefits of scientific progress, the
Denver Principles, and Good Participatory Practice guidelines for biomedical research.™


https://www.clinicaltrials.gov/ct2/show/record/NCT04327206?term=BCG&cond=COVID&draw=2&rank=2
https://clinicaltrials.gov/ct2/show/record/NCT04328441

Risks to Global BCG Supply

Should trials of BCG and SARS-CoV-2/COVID-19 prove successful, global demand for BCG will
increase rapidly. Although the vaccine is cheap, made by multiple suppliers, and unfettered by
intellectual property barriers, the annual supply is limited; BCG is an old, unlucrative product,
useful for TB, but otherwise taken for granted. If a sudden increase in demand catches BCG
manufacturers unprepared, there is a real risk of seeing shortages that would stymie efforts to
confront COVID-19 and undermine childhood TB vaccination programs.

This risk of supply shortages is a frightening possibility. From 2013 to 2015, many countries
experienced recurrent shortages of BCG for childhood immunization (with some countries
experiencing shortages as far back as 2005). Multiple factors drove these shortages, including
the small number of quality-assured suppliers and the exit of key suppliers from the market.™
These shortages resulted in increased rates of childhood TB and lost lives. One modelling
exercise estimates that at current coverage levels, BCG prevents nearly 120,000 TB deaths in
the first 15 years of life. Every 10% drop in coverage (or 26 million dose shortfall) would cause
over 11,000 additional TB deaths in a given birth cohort in the first 15 years of life."® Real world
data from South Africa indicate that an uptick in TB meningitis among children seen around this
time was related to BCG shortages.'®

For the moment, there is sufficient BCG supply to meet forecasted demand for TB programs. In
2017, a WHO analysis found that available supply of BCG (500 million doses) was 1.5 times
greater than expected demand (350 million doses).17 At the time, manufacturers reported a
capacity to increase BCG supply by 35 percent (up to 700 million doses). However, the WHO
has warned that serious structural risks to BCG availability and accessibility remain
unresolved.'® Two manufacturers account for a majority of global supply, many countries have
only one locally registered BCG product, and most suppliers have not invested in modernizing
and strengthening manufacturing protocols.

TAG believes it is critically important for manufacturers to start preparing now to increase supply
of BCG to meet the demand expected if clinical trials demonstrate the vaccine protects
healthcare workers against SARS-CoV-2 or lessens COVID-19 disease severity or speeds
recovery times. Without immediate steps to increase BCG supply, there is a real risk that some
countries may reencounter supply disruptions for critical childhood TB immunization programs.
TAG calls on all governments to ensure that childhood immunization programs receive sufficient
and predictable supplies of BCG while trials are ongoing and afterward in the event that BCG is
widely picked up as a tool against SARS-CoV-2. No child should have their life or life prospects
cut short by preventable, severe forms of TB. While research is ongoing, TAG encourages
healthcare workers who wish to receive BCG to do so in the context of clinical research.

Beyond BCG for COVID-19

Additionally, TAG points out that BCG is just one of several TB vaccine platforms now being
studied for utility against SARS-CoV-2/COVID-19. An experimental TB vaccine closely related
to BCG called VPM1002 will soon be tested against COVID-19 in elderly patients and
healthcare workers in German hospitals.’® MTBVAC, a live-attenuated form of Mycobacterium
tuberculosis developed by the University of Zaragoza in Spain, may soon be tested against
SARS-CoV-2 in animal models in preparation for future trials in humans.? Other COVID-19
vaccine candidates make use of vaccine strategies previously studied for TB, including the
delivery of antigens using viral vectors including Ad5 and ChAdOXx1.2"% Together, these



projects suggest that research for a SARS-CoV-2/COVID-19 vaccine has benefitted
tremendously from the last two decades of investment in TB vaccine research and
development. More information on these and other TB vaccine candidates can be found in
TAG’s 2019 TB Vaccine Pipeline Report.

Parting Thoughts

Despite using BCG for nearly 100 years, the global scientific and public health community is just
beginning to understand its full potential against TB and a host of other pathogens and
conditions. Well-designed, randomized controlled trials on BCG and COVID-19 should continue,
and governments must take steps to ensure an adequate supply of BCG for everyone in need.
Today, this means young children who need protection against TB. Tomorrow, that group may
also include healthcare workers, elderly, first responders such as delivery workers, grocery
employees, firefighters, and other populations vulnerable to COVID-19.
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