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exacerbation of wheezing.” In face of these results, air purification
methods such as the HEPA filters used in the aforementioned study
may appear as an effective preventive measure for allergic and res-
piratory symptoms. However, we must keep in mind the effects of
their use on other indoor air parameters. Air cleaners and HEPA fil-
ters have been found to promote the growth of certain fungal
species such as Cladosporium and Penicillium.* However, polyure-
thane coatings containing ammonium have been developed to
render bactericidal properties to the HEPA filters.” Either way,
these air purification methods may significantly impact the diver-
sity of microorganisms in the indoor environment.

Recent evidence suggests that environmental biodiversity and
human microbiome may have a major role in allergic sensiti-
zation development.® It is now recognized that early contact
with multiple microbiological agents appears to contribute to
a preventive immunomodulation, inducing tolerance to aller-
gens through both adaptive and innate immune mechanisms.
We have also observed the beneficial role of a biodiversified
exposure in a study comprising 858 children attending 20 pri-
mary schools, where classrooms with higher fungal diversity
had a significantly lower prevalence of sensitized children,
although no significant associations were observed for the prev-
alence of asthma’ (Figure 1).

It is important to understand that a “totally cleansed air” may
not be the perfect strategy for the prevention of allergies. This
does not mean that air purifiers and filters should be disregarded,
but should rather be used in situations in which the benefits
surpass the risk of possible microbiome disruption, such as in
highly polluted indoor environments or when the immunomodu-
lation is no longer possible and exposure avoidance is recom-
mended. Conversely, a balanced exposure to the natural
environment may be a more cost-effective approach to prevent
allergy development in children.
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To the Editor:

The interaction between environmental biodiversity and human
microbiome is complex and their impacts on allergic sensitization
and asthma are far from being fully elucidated. The latest
literature provides mixed evidence on the effect of microbial
diversity and asthma outcomes among children. Farm-related
microbial exposures in early life have been associated with
protection against allergic diseases.' Similarly, an urban study
found that higher exposure to specific allergens and diverse bac-
teria during the first year of life among inner-city children reduced
the risk of recurrent wheeze and allergic sensitization.” However,
in established asthma, increased asthma severity has been associ-
ated with exposures to microbes, including bacterial endotoxin
and fungal glucan, with a recent study demonstrating that
increased microbial diversity in the home environment is associ-
ated with more severe asthma symptoms.” Furthermore, re-
sponses to microbial agents vary with allergic status. For
instance, children with allergy exposed to sensitizing allergens
experience increased asthma severity, whereas nonallergic
asthma may be influenced by bacterial endotoxin.”*

Rufo et al’ point out that “totally cleansed air” may not be the
panacea for allergy prevention and that high-efficiency particulate
arrestance (HEPA) filters can compromise environmental biodi-
versity. There are several important considerations. First, HEPA
filters do not yield “totally cleansed air” because their efficiency
varies by particle size. Studies have shown that the relative abun-
dance of fungal phyla varies by the size fraction of particles
collected, with pathogenic fungal species predominating in fine
particles—the particle size most efficiently filtered by HEPA fil-
ters.® Similarly, the relative abundance of bacteria differs by par-
ticle size.” It is premature to assume that the use of HEPA filters
will lower the diversity of indoor fungi and bacteria without
further investigation. Furthermore, we do not yet know what con-
stitutes a “healthy” indoor microbiome, and whether it is based
on diversity measures or the presence or absence of certain micro-
bial taxa. We are just beginning to parse out the health effects of
microbial “dose” (as measured by cell wall components such as
beta glucans or endotoxin) and microbial “identity” (as measured
by sequencing to identify microbial community structure and
function).

Literature suggesting that exposure to beta glucans or yeasts in
early life may reduce asthma development should not be used as a
rationale to discourage the creation of healthy indoor spaces
without mold problems. Although HEPA filtration is certainly not
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the first-line approach to mitigate indoor mold, we have
demonstrated its efficacy in reducing specific indoor air pollutants
(eg, fine particulate matter and black carbon) that are well-
established risk factors for children with asthma. This benefit may
outweigh their potential effects on microbial diversity particu-
larly in urban school settings with high indoor air pollutant levels.
‘We appreciate the interest in our school environmental interven-
tion geared toward children with asthma. Further understanding
the role of HEPA filtration on different indoor exposures
(microbial or otherwise) and subsequent asthma morbidity is
needed to design future strategies to improve health for children
with asthma.
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