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Abstract
As the ongoing COVID-19 pandemic posed a huge challenge to global public health, emphasis on personal hygiene caused
extraordinary daily use of detergents and household cleaning products. Since antibacterial cleaning products have the capacity to
change the environmental microbiome, increased exposure to household disinfectants could be associated with alterations in
human microbiota composition and function. Moreover, the emerging links between household cleaning products and occur-
rence of non-communicable diseases and antibiotic resistance may involve the gut microbiome. The mediating effects of
disturbed gut microbiota on associations between home use of cleaning products and life-long health consequences have been
documented in some observational studies. Regarding the evidence associated reduction in exposure to non-pathogenic com-
mensal bacteria and gut dysbiosis, further study is required to assess the effect of massive use of cleaning products during
COVID-19 pandemic on long-term host health mediated by the altered microbiota. In this context, recommendations to consume
probiotics and fermented foods might reverse the consequences by alleviating dysbiosis.
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Nowadays the world has faced the challenge of a novel coro-
navirus outbreak. Severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) with high infectivity has rapidly
spread all over the world and it has officially been declared
a pandemic by the World Health Organization (WHO) [1].
Governments and the medical community try to take actions
to prevent COVID-19 transmission [2]. Besides to public
health measures like social distancing and quarantine, adher-
ence to the principles of personal hygiene is a practical rec-
ommendation to prevent disease [3]. In this context,

compliance with health recommendations like washing hands
frequently may have other consequences for our health and
well-being. A more alarming issue in coronavirus outbreak is
the emphasis on cleanliness and consequent extraordinary dai-
ly use of detergents, antiseptics and other cleaning products in
the home which could cause dramatic decrease in microbial
load on household surfaces. The notable issue in this regard is
that frequent use of domestic detergents has the capacity to
alter the environmental microbiome [4]. Indeed, cleaning
products could not discriminate between useful and harmful
bacteria. Moreover, studies have been shown that minimal
inhibitory concentrations (MICs) of anti-microbial agents
can induce horizontal transfer of antibiotic resistance genes
between our resident bacteria [5]. According to the ‘Hygiene
Hypothesis’ although sanitization, urban living and access to
antibiotics keep us safe from infectious disease, reduction in
exposure to non-pathogenic commensal strains could play a
substantial role in the increasing prevalence of allergic dis-
eases [6].

Previous studies presented that low-dose exposure to
chemicals in detergents have significant effects on microbiota
composition and function [7]. In a preclinical study,
microbiome α-diversity and fecal concentration of
microbiota-derivedmetabolites including branched chain fatty
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acids and short chain fatty acids decreased dramatically in
healthy subjects with dishwashing detergent [8]. It is notewor-
thy that reduced intestinal microbial diversity has been asso-
ciated with non-communicable diseases [8, 9].

As an underlying mechanism it should be noted that
cleaning products contain some chemicals that have been
linked to gut dysbiosis. Triclosan, 5-chloro-2-(2,4-
dichlorophenoxy)phenol, as one of these chemicals is an an-
tibacterial compound in soaps, detergents and hand sanitizers
which can be absorbed through the skin [4, 7]. In these coro-
navirus pandemic days, exposure to triclosan has been in-
creasing exponentially with raising in detergent use.
Triclosan exposure has a profound impact on gut microbiome
by inducing perturbations at both compositional and function-
al levels [7, 10, 11]. Considering that healthy gut microbiome
plays an essential role in the body’s immune response to in-
fection and in maintaining overall health [12], triclosan expo-
sure may be linked to the adverse effects including endocrine
disorders, antibiotic resistance, colonic inflammation and tu-
morigenesis [4, 13]. Besides triclosan exposure during early
life may also cause disturbances in metabolism and gut mi-
crobiota which last a lifetime and accumulated over time [14].
Previous studies indicated the links between household
cleaning products and childhood overweight. In the
Canadian Healthy Infant Longitudinal Development
(CHILD) birth cohort, it has been shown that more frequent
home use of disinfectants was associated with increase in
abundance of Lachnospiraceae in infant gut microbiota.
Relative abundance of Lachnospiraceae was the mediating
factor for childhood overweight and obesity [15].

There is currently limited knowledge on the effects of de-
tergents on the human microbiota, and research to date has
predominantly occurred in animal models, so further study is
required to assess the effect of massive use of cleaning prod-
ucts during COVID-19 pandemic on long-term host health
mediated by the altered microbiota. As the ongoing COVID-
19 outbreak posed a huge challenge to global public health,
consuming probiotics and fermented foods might reverse the
consequences by alleviating dysbiosis. Probiotics could help
in preserving biodiversity of microbiota and attenuating toxic
effects of chronic detergent exposure [16]. Although the effect
of massive use of cleaning products and its environmental
accumulation on our microbiome health is not yet known
completely, recommendations to regular use of probiotic and
prebiotic products might have possible implications for
preventing of gut microbial perturbation.

In conclusion, antiseptic and disinfectant products are
expected to be detrimental on microbiome patterns in hu-
man, animal and environment. The most understandable
of these changes is perturbation of skin and lung micro-
biota. Thus, the effect of this dysbiosis on COVID-19
complications besides to long-term health should be
investigated.
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