Does hygiene hypothesis come to an end?
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Notifiable Infections in Germany
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Household-related infections
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Let’s keep in mind...

» Many infections are predominately acquired at
home!

» These Infections are mainly food-borne.
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Microorganisms
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But microbes are also useful!
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The hygiene hypothesis starts

Strachan, 1989:
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What was made of this...
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Mediziner bewiesen erstmals, dass fruhzeitiges Spielen im Dreck
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Hygiene hypothesis (consumers’ view)
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Can it be that simple?

we've not

http://solvingtheibspuzzle.com/g
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Not only one reason for an increase in allergies...

Sequential rises in three different allergic diseases
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Not only one reason for an increase in allergies...

Sequential rises in three different allergic diseases
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Old friends may help...
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Elliott & Weinstock: Adv Exp Med Biol. 2009;666:157-66.

Infections with
parasitic worms
may help to cure
autoimmune
diseases
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,0ld friends” hypothesis (Graham Rook)

Microorganisms that we used to THE
“ JOURNAL OF
»encounter” (but not any more) EXPERIMENTAL

. . o . MEDICINE
are crucial for training our immune e s

system:

- Environmental germs

- Lactic acid bacteria

- (Certain) mycobacteria
- Parasitic worms

WORMY ALLERGY RELIEF
Reactive Nitrogen Drives Alzheimer’s Disease
Self-Promoting NFAT¢!l Builds Bone
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Antibiotics and asthma: it’s not only biocides!

J Pediatr. 2013 Apr;162(4):832-838.e3. doi: 10.1016/j.jpeds.2012.09.049. Epub 2012 Nov 6.

Use of antibiotics during pregnancy increases the
risk of asthma in early childhood.

Stensballe LG, Simonsen J, Jensen SM, Bgnnelykke K, Bisgaard H.

Copenhagen Prospective Studies on Asthma in Childhood, Faculty of Health Sciences, University of
Copenhagen, and The Danish Pediatric Asthma Center, Copenhagen University Hospital, Gentofte,
Copenhagen, Denmark. LGN@ssi.dk

Abstract

OBJECTIVES:

To investigate the hypothesis that mother's use of antibiotics in pregnancy could influence asthma and
eczema in early life.
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There’s some evidence to consider...

Downloaded from hitp:/foem.bmj.com/ on March 30, 2018 - Published by group.bmj.com
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ORIGINAL ARTICLE

Association of household cleaning agents and
disinfectants with asthma in young German adults

Tobias Weinmann,' Jessica Gerlich," Sabine Heinrich," Dennis Nowak,
Erika von Mutius, Christian Vogelberg,* Jon Genuneit, Stefanie Lanzinger,
Saba Al-Khadra,® Tina Lohse,” Irina Motoc,? Viola Walter,® Katja Radon’

ABSTRACT

Objectives We scrutinised the association of private
use of household sprays and disinfectants with asthma
incidence in young adults in the transition from school to
working life.

Methods Between 2007 and 2009,2051 young adults
aged 19-24 years living in two major German cities
took part in the Study on Occupational Allergy Risks

II. Self-reported exposure to household sprays and
disinfectants was characterised according to a composite
score for frequency of use as na use (score=0), low use
(score between 1 and the median), medium use (score
between the median and the 90th percentile) and high
use (score above the 90th percentile). Two cutcome
variables (current asthma and current wheezing) with
four mutually exclusive categories (never, incident,
persistent and remittent) were used for the risk analyses.
Multinomial logistic regression models examinad the
association between the frequency of using household
sprays and disinfectants with asthma and wheezing
adjusting for potential confounders.

Results Compared with no use, high use of
disinfectants was associated with a more than twofold
increased odds of incident asthma (OR 2.79, 95%

Cl 1.14 to 6.83). In addition, low/medium use of
disinfectants was associated with remittent asthma

(OR 2.39, 95% CI 1.29 o 4.47). The evidence for an
association between high usage of household sprays and
asthma incidence was weak (OR 2.79, 95%Cl 0.84 to
9.20).

Conclusion Our results support the hypothesis of an
association between the use of cleaning products and
elevated risks for asthma and wheezing in young adults
at the start of working life.

What this paper adds

» Studies examining health risks in cleaners
suggest that exposure to cleaning agents is
associated with an increased risk of asthma
and wheezing.

» This is one of the first studies to investigate the
effects of domestic use of cleaning products
and respiratory outcomes in young adults.

»  Our results point towards an association
between the private use of disinfectants and
asthma incidence in young adults.

»  While further research should disentangle
the underlying pathological mechanisms,
awareness campaigns to enhance the
general knowledge about detrimental health
effects of sprays and disinfectants as well as
development of less harmful products could be
useful preventive measures in the mean time.

Among the latter, indoor exposures constimite
an especially meaningful group as people spend
the vast majority of their tme within buildings—
ar the workplace and in their home environment.®
One group of agents thar are mainly used indeoors
are household cleaning sprays and disinfectants.
Their role in the aeticlogy of asthma has been scru-
tinised by several smdies.”" A systematic review
published in 2014 identified 24 such smdies and
concluded that there is sufficient evidence to postu-
lare an association between occupational exposure
to cleaning products and elevared risks for asthma
and rhiniris.**
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Hygiene hypothesis (consumers’ view)
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Hygiene hypothesis (consumers’ view)
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Hygiene hypothesis (scientific view)

Defective
immunoregulation ’

Proinflammatory

cytilnlnes 4
WMASAAARARRRARARAN Illll.l.l.ll..‘ : . '.

\ : Chronic inflammatory disorders -

_ . . L o _ ] HOCHSCHULE
Taken from: Smith et al.: The Hygiene Hypothesis and its implications for home hygiene, lifestyle and public health, RHEIN-WAAL
IFH review 2012; based on: Rook G Clin Exper Immunol 2010; 160:70-79.
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Hygiene hypothesis (simple version)

We need (certain)
microorganisms to train our
immune system

— when we are very young!
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Graham Rook’s view

* In most cases, the microorganisms found inside homes are not
the ones needed for immunity.

* Vaccines help strengthen the immune system, so people don't
need exposure to potentially dangerous bacteria and viruses to
build immunity.

 The microorganisms that people are exposed to within the
womb, from family members and in the environment contribute
to the development of the immune system — not those found
on home surfaces.

After: https://www.phillyvoice.com/hygiene-hypothesis-antibacterial-soaps-cleaning-

chemicals-microbiota-asthma-allergies/
cp.: Rook and Bloomfield (2021) :Microbial exposures that establish immunoregulation are HOCHSCHULE
compatible with targeted hygiene. J Allergy Clin Immunol
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The hygiene hypothesis and targeted hygiene

Targeted hygiene

Allow these exposures “— — = Block these exposures

ssential Microbial exposures (Detrimental)

Microbiota of mother | Microbial Vaccine Microbiota of Infections (non-
other family and components: LPS | non-specific modern home specific benefits
natural environment | Muramic acid etc effects +/- deterioration replaced by vaccines)

3 . !

Suboptimal
immunoregulation immunoregulation

Low risk of High risk of lung inflammation
sensitization

Select lymphocyte repertoire
Populate microbiotas -
Immunoregulation, Treg etc

Epigenetic changes to
innate immune system

sensitization Th2 adjuvant effect

Rook and Bloomfield (2021) :Microbial exposures that establish immunoregulation are compatible with targeted hygiene. J Allergy Clin Immunol
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A simple view on targeted hygiene

Pathogens

Unwanted microorganisms

Harmless microorganisms
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Can you train your immune system by cleaning?



Can you train your immune system by cleaning?




