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Monocytes from the blood displayed epigenetic changes after vaccination that opened 
chromatin harboring multiple genes involved in driving an inflammatory response,  
making them more accessible for transcription. Meanwhile, chromatin closed around 
genes associated with immune tolerance. 

When exposed to the fungal pathogen Candida albicans in vitro, immune cells  
sampled from patients’ blood 90 days after vaccination released more of the cytokine 
interleukin 1β, which mediates inflammation, than did cells from blood drawn from  
the same individuals before vaccination. 

BLOOD MONOCYTE

HOW VACCINES TRAIN 
INNATE IMMUNITY
While researchers have observed for decades that certain vaccines seem to help recipients ward off more than just the target pathogen,  
only in recent years have they identified possible mechanisms for these bonus benefits. For example, in a study published this year 
(depicted here), researchers examined immune cells from the blood and bone marrow of healthy adults before and after they received  
a live tuberculosis vaccine known as bacille Calmette-Guérin, or BCG (Cell Host Microbe, 28:322–334.e5, 2020).
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In the bone marrow post-vaccination, genes are expressed that trigger hematopoietic  
stem and progenitor cells to differentiate into monocytes, neutrophils, and other  
so-called myeloid cells. In a separate analysis of the effects of BCG in newborns,  
the researchers found that the vaccine ramped up the number of neutrophils in 
babies’ blood compared with unvaccinated infants.
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of Radboud University in the Netherlands 
and colleagues published interim results of 
a randomized trial of BCG in elderly peo-
ple in Greece that showed that people who 
received the vaccine were less likely than 
controls to develop infections of any kind in 
the following year; BCG appeared to be most 
protective against respiratory viruses.11

Other results complicate the case for 
nonspecific effects. In a Danish trial of BCG 
also led by Benn, there was no difference 
between babies who received the vaccine 
at birth and those who didn’t get it at all 
in terms of hospitalization rates for infec-
tion over the first 15 months of life—except 
among BCG-vaccinated children whose 
mothers had also been BCG-vaccinated at 
some point prior to their pregnancies; these 
babies had a 35 percent lower hospitaliza-
tion rate than their non-vaccinated peers.12 
And two trials of a different strain of the 
BCG vaccine in low–birth weight infants in 
India, one of which administered BCG along 
with live polio vaccine, found no effect on 
mortality in the first 28 days after birth.13 

Nonspecific effects have garnered some 
high-profile attention as a potential near-
term tool for fighting COVID-19. Robert 
Gallo, best known for his role in identify-
ing HIV as the cause of AIDS in the 1980s, 
joined with Aaby, Benn, and other authors to 
pen an opinion article in a June issue of Sci-
ence calling for studies to determine whether 
the live polio vaccine could protect against 
COVID-19.14 (In rare cases, one of the three 
viral strains can mutate and cause disease, 
but Gallo suggests this could be avoided by 
only using the other two strains.) Gallo, a 
cofounder of both the Institute of Human 
Virology at the University of Maryland School 
of Medicine and the Global Virus Network, 
wasn’t successful in persuading the National 
Institutes of Health to back such trials, he 
says, but he’s working with partners on clini-
cal studies outside the US, chiefly in India. 
Netea says he knows of 15 current trials test-
ing BCG against COVID-19, and two each of 
the oral polio and the measles, mumps, and 
rubella (MMR) vaccines. 

If ongoing trials demonstrate that BCG 
reduces the incidence or severity of COVID-
19, that finding could have implications 
beyond the current pandemic, says Curtis. 
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