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A study has shown that a decrease in the number of 

intestinal bacteria following treatment with antibiotics 

compromises the immune response to a vaccine against 

influenza virus.  

A VIRUS WITH A THOUSAND FACES 

Unlike vaccines developed against many viruses (e.g. polio, 

measles and human papilloma virus), which provide protection for 

life against these infections, influenza requires the production of a 

new vaccine and a new immunization for each flu season. This 

phenomenon is due to the influenza virus property of constantly 

modifying its structure to create new forms capable of evading the 

immune system. Health authorities must thus be constantly on the 

alert to identify the strain or strains that are most likely to infect the 

population in order to be able to produce a suitable vaccine on 

time. These predictions are usually sufficiently accurate and the 

annual vaccines can thus activate the immune response against the 

strains in circulation and reduce the risk of contracting the virus. 

But even when the annual vaccines correspond well with the active 

strains of the virus, their effectiveness is often somewhat lacking. 

For example, one study has shown that the inactivated trivalent 

vaccines have an average effectiveness of 60%, while the vaccine 

developed in 2009 to counter the dangerous H1N1 strain only 

conferred 70% protection1. It thus seems that other factors, 

independent of the specificity of the vaccine, play a role in the 

immune response against influenza. 

THE INFLUENCE OF THE MICROBIOME 

According to a recent study, one of these factors could be the 

intestinal microbiome, i.e. the hundreds of billions of bacteria 

present within our digestive system2. It has been known for some 

years that these bacteria greatly influence the activity of the 

immune system and that upsetting the composition of the 

microbiome can promote the development of different immune 

disorders such as allergies and autoimmune diseases. But it seems 

that this immune action is much greater than had been thought as it 

also participates in the response to vaccines: for example, a team of 

American researchers recently showed that when mice were 

maintained from birth in a completely sterile environment (and 

thus are completely lacking in intestinal bacteria), they produce 

many more antibodies following vaccination than do animals 

which possess a normal microbiome. 

To determine whether a similar phenomenon occurs in humans, the 

same team of researchers recruited 22 adults aged 18 to 45 and 

separated them into two groups, one of 11 people who were simply 

immunized with the trivalent vaccine against influenza (control 

group) while the other 11 people were first submitted to 

antibiotherapy with a cocktail of antibiotics (neomycin, 

 

vancomycin and metronidazole) to eliminate a wide range of the 

intestinal bacteria before the vaccination, resulting in a reduced 

microbiome.  

Stool analysis from patients under antibiotherapy clearly showed a 

very strong response to the antibiotics, with a decrease on the order 

of 10,000 x in the bacterial population. The results were 

spectacular: the antibiotic treatment completely abolished the 

production of the principal subtype of antibody responsible for the 

neutralization of the virus. This is a very interesting result which 

once again underlines the important link between the microbiome 

and the immune system. 

In another experiment performed with subjects who had already 

expressed antibodies against the influenza strains contained in the 

vaccine, the antibiotic treatment had no impact on the immune 

system. The two groups showed similar levels of antibodies against 

influenza, 30 days after vaccination, which suggests that previous 

exposure to the viral strains of the vaccine allowed reactivation of 

this immunologic memory, independent of the microbiome. 

A disappearance of the intestinal microbiome thus prevents the 

immune system from responding properly to a new infectious 

agent, such as those present in the annual vaccine against 

influenza. Other studies need to be done to confirm this 

association, but these results strongly suggest that people who are 

taking antibiotherapy should wait to end their treatment and to 

regenerate their intestinal flora before being vaccinated against the 

flu. 

However, the study also showed that our immunity remains quite 

resilient because even in the complete absence of intestinal 

bacteria, they remain effective nonetheless provided there has 

already been contact in the past with the virus. It is thus important 

to be vaccinated each year against influenza to expose our immune 

system to the greatest possible number of strains and so to be able 

to effectively fight when infection occurs, even if our microbiome 

is unfortunately not in an optimal condition at the moment of 

exposure to a virus. 

(1) Osterholm MT et al. Efficacy and effectiveness of 
influenza vaccines: a systematic review and meta-

analysis. Lancet Infect Dis. 2012; 12: 36-44. 
(2) Hagan T et al. Antibiotics-driven gut microbiome 

perturbation alters immunity to vaccines in 

humans. Cell 2019; 178: 1313-1328. 
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