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The exposome and allergy

‘ '.) Check for updates

Discovering and applying new insights to a classical clinical tool

[ remember my first week as an allergy fellow in the mid-1980s,
particularly for the feedback I got from my mentor, Dr Phil Lieber-
man, when I presented my first new allergic rhinitis patient to him. [
dutifully presented the patient’s chief complaints, history of present
illness, previous medical and surgical history, and physical exami-
nation findings. If you know Dr Lieberman, he has a way of letting
you know your presentation left much to be desired, but in a kind
and affirming way. His major question was “what about an exposure
history? If you are going to be a competent allergist, you need to
know that all of your clinical and lab findings are not going to get you
anywhere if you don’t know whether specific exposures initiate or
exacerbate the patient’s symptoms.” That lesson has never left me in
more than 30 years of practice. Exposure history is fundamental to
any accurate diagnosis of an immunoglobulin E—mediated illness.

The relatively new field of omics research encompasses the
particular component of the study in terms of its sources and effects
on normal and pathologic physiology' For example, genomics is the
study of the genome—the complete set of genes or genetic material
present in an organism. Accordingly, exposomics describes the
entire exposure history of an organism that may affect some or all
the physiological as well as risk for disease.? This field originally
emerged from toxicology, in which lifetime exposures to various
toxins could be measured by sample various tissues. Measuring
cumulative exposures to various environmental agents is a more
formidable effort, because the accumulation of many environ-
mental agents is not directly measurable. This is particularly true
for most allergens.

The emphasis for this month’s issue of the Annals of Allergy,
Asthma, and Immunology is the relationship between various
exposures and the development and exacerbation of allergic dis-
eases. Although many exposures such as pollens, moldy areas,
specific foods, and others are qualitatively related to allergy
symptom exacerbations, quantitating individual exposure to spe-
cific allergens has proven to be challenging. This month, we have 2
articles that address a specific aspect of exposomics and allergy.

One of the review articles authored by Baluch et al® addresses the
challenges associated with exposomics research. Accurately quanti-
tating lifelong allergenic exposures is a daunting challenge, because
so few allergen exposures can be directly quantitated. The authors
reviewed the research approach to identify exposure effects using
birth cohorts. This approach allows the investigation of the
relationships between specific exposures and childhood allergic
diseases with associational studies. This includes such things as
increased allergic sensitization rate in children whose mothers were
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exposed to high levels of traffic-related pollution, prenatal home
mold exposure, and subsequent wheezing and air freshener
exposures leading to increased cough. These associational studies
have used increasingly sophisticated molecular techniques aimed at
ultimately being able to reliably quantitate lifetime allergen and
other immunomodulating agents to comprehensively assess the
impact of various exposures on disease manifestations.

The microbiome is another omics discipline that addresses the
totality of microbial exposures and colonization and how it affects
the host organism. DeVore et al* evaluated the role of the skin
microbiome on the development of allergic diseases. The normal
commensurable skin microbial content is an important component
of host protection against developing allergic diseases. When the
skin microbiome is perturbed, the risk for allergy increases. Indeed,
patients with atopic dermatitis often have altered skin microbiota.’
This review encompasses this and more and is very thought pro-
voking when we consider all the ways that skin microbiota can be
altered, such as the excessive use of antimicrobials as well as
washing of the skin with various soaps, detergents, etcetera.

[ believe this discipline will become increasingly relevant to
both researchers and clinicians as we seek to increase our un-
derstanding of how specific exposures can lead to allergic sensi-
tization in some but not all. In addition, technological advances
may well allow the clinician of the future to be able to quantitate
specific exposures in patients who are at risk for sensitization to
develop and implement prophylactic strategies to prevent allergic
diseases.
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