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Environmental and behavioral
mitigation strategies for patients with

atopic dermatitis
Nadia Shobnam, MD, Grace Ratley, MSPH, Jordan Zeldin, BS, Manoj Yadav, PhD, and Ian A. Myles, MD, MPH
Objective: Herein, we aimed to summarize the evidence-base for these interventions with a focus on the
role of specific chemicals in driving AD.
Methods: A narrative review of nonprescription mitigation strategies in AD was conducted.
Results: We identified avoidance strategies for the various routes of exposure such as air pollution, water
contamination, or inclusion in home goods, skin care products, and cleansers. Evidence for and against
dietary modification and emollient use as primary prevention were also elucidated. To remember these
interventions we propose a mnemonic, HELPSS AD: Home decor, Emollients, Laundering, Probiotics,
Soaks, Social support, Air quality, and Diet.
Limitations: Each of these categories presents nuanced molecular differences that must be considered.
For example, probiotic responses vary by the specific species while home products and pollution must be
analyzed by the specific toxins.
Conclusion: Although the interventions discussed lack the level of evidence required for inclusion into
formal guidelines, awareness of these approaches may offer aid to, and build trust with, patients and
caregivers. ( JAAD Int 2024;17:181-91.)
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INTRODUCTION
Atopic dermatitis (AD) is a chronic, inflammatory

skin disease with significant psychological and immu-
nologic burdens.1,2 AD is characterized by barrier
dysfunction and immune mediated inflammation.2

Although numerous medications have been recently
approved,3,4 there are many aspects of disease man-
agement that are not well understood. For example,
there is uncertainty surrounding the optimal skin care
regimen for soaps and moisturizers.5 Similarly, pa-
tients need to consider their disease when planning
their diet, choice of clothing, and cleansers used in the
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home.6 Although current treatment guidelines detail
both prescription and nonprescription medica-
tions,7,8 these guidelines less often comment on
patient and parents’ preference for nonpharmaco-
logic means for primary or secondary prevention of
flares.9 The emerging understanding of AD as having
a microbiome-mediated, lipid-centric mechanism
may help clarify the murky field of nonprescription
mitigation strategies.10-17 This review aims to summa-
rize the current evidence for nonprescription and
environmental mitigations that may allow patients,
caregivers, and providers to improve outcomes in AD.
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Bathing practices
Impaired skin barrier and subsequent water loss

across the skin surface contributes to the pathophys-
iology of AD.18 Thus, a mainstay of therapy has been
the ‘‘soak and seal’’ method that incorporates daily
soaks of the entire body for 10 to 15 minutes
followed by immediate application of an emollient.
CAPSULE SUMMARY

d Environmental exposures have long
been known to be triggers of atopic
dermatitis flares but are increasingly
recognized as causal in atopic dermatitis
etiology.

d Practicing dermatologists can inform
their patients about the evidence-based
methods for environmental mitigations
which can improve outcomes in atopic
dermatitis.
There is some evidence to
suggest daily bathing is more
beneficial than bathing
several times a week19; how-
ever, the literature lacks a
robust body of evidence to
suggest the optimal temper-
ature, timing (morning or
evening), or duration of
bathing.20 Whatever bathing
regimen is used, water soft-
eners do not provide benefit
in AD.21,22 Although for most
patients bleach baths are no
more efficacious than water
baths,23 there may be a small

yet debated, benefit in moderate to severe AD when
used as an adjunct therapy.7

Considerations when selecting soaps and
cleaners

Navigating the numerous options for topical prod-
ucts is a source of frustration for patients and
caregivers.24 A majority of patients report avoidance
of topical products containing fragrances, while many
avoid parabens, benzyl alcohol, and formaldehyde.6

In in vitro assays, parabens, benzyl alcohol, formal-
dehyde, as well as lanolin demonstrated greater
inhibition of ceramide-producing commensal bacte-
rial growth than isolates of Staphylococcus aureus.5

Thus, products containing these ingredients would be
expected to exacerbate, if not induce, the type of skin
dysbiosis associated with AD.25 Additional risk may
come from topical products which contain food
allergens, such as tree nuts, soy, or milk.26 However,
topical products are rarely 1 ingredient and therefore
complexity arises in recommending optimal regi-
mens. For example, fragrances differed in their pro-
pensity to induced dysbiosis5 which is broadly
defined as a microbial ‘‘imbalance’’, and in AD often
reflects an reduced presence of Gram-negative bacte-
ria and coagulase negative Staphylococcus with an
overabundance of S. aureus.25

Cleansers containing sodium lauryl sulfate (SLS)
may present a risk for barrier damage. SLS is found in
numerous products including hand soaps, sham-
poos, laundry detergents, dishwashing detergents,
home cleaners, and even toothpaste.14,27 Similar
barrier-eroding properties are also found with the
common rinse-aid ingredient alcohol ethoxylate.28

Unfortunately, what little data is available suggests
that while ‘‘green’’ labeled products release a lower
amount of total volatile chemicals compared to
conventional products, such labeling does not pro-
vide assurance that any given product will be free of
AD-associated chemicals.29

Furthermore, all soaps
possess some degree of lipid
disrupting properties30,31

and will definitionally pre-
sent a risk to normal skin
physiology. In addition to
barrier disruptors, soaps and
cleansers may contain con-
tact allergens.

Considerations when
selecting emollients

Recent American Academy
of Allergy, Asthma, and
Immunology practice param-
eters recommend the avoidance of prescription
moisturizer in favor of a ‘‘bland fragrance-free mois-
turizer’’.7 Thicker emollients (gels and ointments)may
be more efficacious while lighter emollients (creams
and lotions) tend to have better compliance and skin
absorption.32 While some recent studies have re-
ported ceramide-dominant emollients as superior to
other formulations,33,34 it remains controversial to
recommend one emollient over another.32 For
example, while our lab has identified specific topical
products which do not induce AD-associated dysbio-
sis (Table I), only some of these products contain
ceramides, and some contain contact allergens that
risk inducing flares.

As with soaps and cleansers, emollients contain-
ing parabens, formaldehyde, lanolin, or SLS would
present a predicted risk of encouraging dysbiosis
and/or barrier dysfunction. Therefore, while the
current evidence is insufficient to recommend grav-
itation towards any specific emollient, avoidance of
select ingredients may be advisable even if untested.
However, providers should acknowledge the
increased costs that emollients present to patients
and counsel patients to trial an emollient that is
affordable to determine tolerability.

While several studies are still ongoing, published
reports on emollients as primary prevention in AD are
mixed.36,37 Overall, the data do not support recom-
mending preventative use of emollients to all patients,
but there may be benefit for high-risk children, those
with parental atopy.38 In addition to a lack of overall
efficacy, a recent Cochrane review identified a
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AD: atopic dermatitis
SLS: sodium lauryl sulfate
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potential increased risk for subsequent food allergy
and skin infections with certain emollient exposures
depending on the ingredients.39 However, there are
substantial differences in the molecular contents of
emollients and, even for the same formulation, the risk
of infectious contamination is higher when the prod-
uct is stored in tubs versus pump bottles40 (unless a
sterile device is used to scoop the emollient from the
tubs). Therefore, a meta-analysis which ignores these
nuances may lack validity.

Air quality as a trigger for AD
Rates of AD in the US and UK have increased 3-6-

fold since approximately 1970,41-44 and as much as
30-fold compared to developing nations.45,46

Additional evidence linking air pollution to AD
includes the significant impact of migration to or
from highly industrial countries and further influence
of urbanicity within a given country.45-48 Until
recently, the epidemiologic links between AD and
the environment felt disconnected. For example,
living near a highway or major road is associated
with an increased risk for AD49 especially for the
children of mothers who live near the roadway while
pregnant,50 reflecting a connection with the recently
reviewed traffic-related air pollution.51,52 Yet risks
also include wildfires,53,54 indoor air pollution,55

humidity and temperature fluctuations,43,56 as well
as active and passive exposure to cigarettes57,58 or e-
cigarettes.59 Additional risk for children under 2 years
of age may come from home remodeling practices
such as wall papering, painting, using floor sealant,
or purchasing new furniture.15

Recent discoveries may have offered a through-
line for the links between AD and pollution sources
that range from natural disasters to industrial waste to
home goods. Contrasting databases on AD visits with
industrial release data from the US Environmental
Protection Agency identified isocyanate-containing
compounds (such as toluene diisocyanate) and
xylene as having the strongest association with AD
risk for adults and children.15,60 These chemicals are
all within the benzene, toluene, ethylbenzene, and
xylene (BTEX) family of toxins and have been
implicated in various ADs.61 Mechanistic studies
revealed that these toxics harm health-associated,
ceramide-producing commensal bacteria,15,60 acti-
vate host itch- and thermo-receptors,62-65 and
directly induces AD-like dermatitis in mice.17,66
These chemicals became part of car exhaust circa
1970 as an unintended consequence of catalytic
converters and as a replacement for lead as the
primary antiknock agent in gas.67 Cigarette smoke
also contains both isocyanate and xylene.68

Meanwhile, the most common natural source of
isocyanate or xylene is wildfire smoke.69,70 Other
in-home exposures also began to rise with modern
manufacturing of toluene diisocyanate and xylene
for use in paints, wallpaper glue, polyurethane based
sealants, and the types of nonlatex foam used in new
furniture.61,71 Thus, isocyanate and xylene are found
in the primary exposures linked to AD; erode the
production of protective ceramides by commensal
microbes; directly activate itch and rash through
temperature-sensitive host receptors; and became
increasingly common exposures just prior to the
modern rise in AD rates.

Patients should thus be advised against home
remodeling if children under 2 are in the house and
those with active AD may need to avoid exposure to
these products. In addition to inquiring about
changes in detergents or topical skin care regimens,
providers evaluating patients with recent worsening
of AD control should ask about a history of moving
to new residence, any home remodeling work, and
if they purchased any new foam-containing furni-
ture. However, mitigating nearby highways, fac-
tories, or wildfires may be impossible. As is
currently the practice for those with severe asthma,
patients with severe AD may consider staying in-
doors during low-quality air days. Yet, given that
outdoor pollutants may concentrate and linger
indoors,72-75 ventilation and cleaning contaminated
surfaces is advised.75

One retrospective study suggested a possible
protective effect of air purifiers against AD.56 The
only interventional air purification study found an
18.5% improvement in itch, rash, and sleep distur-
bance, as well as an 18.7% improvement in trans-
epidermal water loss after 24 weeks of use.56 Of
note, the off-the-shelf filter assessed was not
specifically assessed against any pollutant linked
to AD. Thus, future work into optimizing the
filtration type may improve clinical response. In
the interim, we suggest patients consider a filter
rated against volatile organic compounds that does
not produce ozone during its operation. These air
purifiers are often expensive and thus any such
suggestion must consider the patients’ financial
situation and possible insurance coverage.76

While of untested benefit in AD, studies indicate
that specific house plants can metabolize AD-
relevant toxins like the BTEX compounds and
formaldehyde77-80 (Table I).



Table I. Summary of recommendations for environmental mitigations for atopic dermatitis

Recommendation(s)

Home d�ecor (In-home products that may contribute to AD)
d Avoidance of in-home products with isocyanates, xylene, or other BTEX compounds.
d Consider pushing for requiring products containing AD relevant chemicals be marked with a warning label for consumers.
d After remodeling of the home, wallpaper changes, refurnishing, and resurfacing, ventilate the home and dust/clean
surfaces to reduce VOCs.

d Preference for cotton, silk, or natural-fiber linen and clothing, but avoidance of wool, nylon, spandex, and polyester.
Consider individual experimentation.

Emollients (and other topical skin care products)
d Consider emollients with lipid base, preferencing ceramides.
d No formal recommendation for emollients as primary prevention for all patients currently.
d High risk infants (parental atopy) may benefit from twice daily emollients for the first 8 wk of life.
d Preference for topical products with no in vitro evidence of dysbiosis.
d Consider phone apps, such as Yuka, EWG’s Healthy Living, SkinSafe, or the CAMP website from the American Contact
Dermatitis Society to screen products for concerning ingredients.

d Advocate for warning labels for products containing ingredients of concern for AD, akin to established labels for food
allergy.

d Preference for topical products with no in vitro evidence of dysbiosis, such as5,15: Altopalm MLE Cream, Aveeno Colloidal
oatmeal, CeraVe Daily Moisturizing lotion, Cetaphil Moisturizing cream, Eczema Honey lotion, Eucerin Original Healing
lotion, Rareglo Skin & Hair lotion, Simple Sugar Coconut Body lotion, Vanicream lotion, CeraVe Healing ointment, Vaseline
Advanced ointment, Dr Bronner’s coconut oil, Kiyamel Eczema Relief Baby Oil, Nutiva Liquid coconut oil, Spectrum
Culinary sunflower oil, Neutrogena SheerZinc sunblock, Sun Bum sunblock spray.

d Screen all topical products for relevant contact allergens.
d When using topical products stored in tubs, use a fresh tongue blade to scoop contents rather than scooping out by hand.
d Avoid topical skin care products containing parabens, formaldehyde, lanolin, and/or SLS. SLS may also be indicated on the
label as: sodium monolauryl sulfate, sodium dodecyl sulfate, sodium monolauryl sulfate, sodium dodecane sulfate, lauryl
alcohol, or hydrogen sulfate.

d Consider avoiding products found to have dysbiotic potential including5,15: Aveeno Eczema Therapy, Curel Hydrotherapy,
Eucerin Eczema Relief, Lubriderm Moisturizing lotion, Aquaphor Healing ointment, Spectrum Culinary canola oil, Spectrum
Culinary grapeseed oil, Spectrum Culinary olive oil, Banana Boat Ultra Sport sunblock spray, Neutrogena Beach Defense
sunblock spray, Coppertone Sport sunblock spray.

Laundering (cleaning products for home, linens, and body)
d Avoid cleaning products containing parabens, formaldehyde, lanolin, alcohol ethoxylate, and/or SLS.
d Advocate for warning labels for products containing ingredients of concern for AD, akin to established labels for food
allergy.

Probiotics
d Only take probiotics labeled with genus, species, and strain identification.
d For treatment, preference probiotics containing L. casei (CECT9104), B. longum ES1, B. lactis BPL1, and L. rhamnosus CNCM
I-4036.

d For prevention, preference probiotics containing B. longum BL999 combined with L. paracasei ST11.
d Topical probiotic consideration with Roseomonas mucosa RSM2015; under study in clinical trial NCT06096857.
d Advise patients that probiotic therapy takes at least 8-12 wk to become evident.
Soaks (bathing practices)
d Soaking for 10-15 min prior to emollient application may be optimal.
d No support for use of water softeners.
Social support
d Seek out counseling and support networks for patients and caregivers.
d Providers and patients should familiarize themselves with local support group resources.
d NEA offers toll free counseling (1-800-818-7546); limited to USA business hours.
d Discuss enrollment in Support For Eczema caregivers (www.gper.org/caregiver).

Continued
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Table I. Cont’d

Recommendation(s)

Air quality
d Consider staying indoors during poor air quality days and/or avoid prolonged outdoor exposures near wildfire smoke or
highways.

d Ensure proper ventilation indoors: open windows on opposing sides of the building when possible or set up inlet and
outflow fans.

d Evaluate the specific chemicals released from factories in your zip code using the EPA Risk Assessment resource (https://
www.epa.gov/trinationalanalysis/where-you-live).35

d Ventilate the home and dust/clean surfaces. If feasible, avoid living near busy roads or regions with a high burden of
wildfires.

d Consider the use of a VOC rated air purifier that does not produce ozone.
d Inquire with insurance providers if such purifier may be covered under insurance.
d Consider use of house plants shown to reduce BTEX compounds and formaldehyde: Areca palm, Spider plant, Golden
pothos, Gerbera daisy, Boston fern, Weeping fig, Peace lily, Chrysanthemum, Snake plant, and/or Aloe vera.

Diet
d No specific dietary plan or avoidance recommended.
d Do not restrict maternal dietary exposures during pregnancy or lactation.
d Consider supplementation of vitamin D at 1600 IU/d.
d Consider increasing consumption of fruit, vegetable, and naturally fermented foods (such as kefir, yogurt, fermented rice
flour, fermented milk, kimchi).

d Advocate for interventional studies for dietary modification as AD treatment.
d Consider evaluation for systemic contact dermatitis (including nickel, trace metals, and balsam of Peru).

AD, Atopic dermatitis; BTEX, benzene, toluene, ethylbenzene, and xylene; CAMP, Contact Allergen Management Program; EPA, Environmental

Protection Agency; SLS, sodium lauryl sulfate; VOC, volatile organic compound.
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Considerations when selecting linens and
clothing fabric

Current AD treatment guidelines advise patients
to avoid coarse wool fiber clothing.8 However,
exacerbations of AD are also linked to nylon,
spandex, and polyester.81,82 Fabric tightness and
thickness may induce sweating and thereby impact
AD and the skin microbiome.83,84 However, inter-
ventions aimed at minimizing sweat did not demon-
strate clinical benefit.85 The recent insights into air
pollutants15,60 may offer mechanistic insights into
these reactions to synthetic fabrics given that
spandex is made from diisocyanates, polyester
derived from xylene, and nylon production requires
benzene.86 Consistent with direct modulation of the
skin microbiome by the chemicals in these fabrics, a
recent report demonstrated that the synthetic fabrics
facilitate the growth of S. aureuswhile corrupting the
metabolism of health-associated commensals.60

While S. aureus cannot survive for more than a
few days on cotton, it can persist on both nylon and a
spandex/polyester blend.60 Meanwhile, commensal
microbes could persist on all fabric tested, but syn-
thetic fabrics disrupted the phospholipid metabolism
needed for ceramide and sphingolipid production.60

The balance of organism growth on bamboo was
potentially beneficial, but there are fewer regulations
as to the processing or purity of bamboo; bamboo
may also be naturally contaminated with polycyclic
aromatic hydrocarbons and heavymetals.87,88 Fabrics
infused with antimicrobial agents may have thera-
peutic utility, but they carry a high-cost burden and
risks for contact dermatitis and antimicrobial resis-
tance.89-91

Dietary considerations
Numerousmeta-analyses failed to find any consis-

tent association between AD risk and material
avoidance of antigens during either pregnancy or
lactation nor does the data inform formula selec-
tion.92 However, a consistent protective benefit
against AD development is evident for the consump-
tion of fermented foods during pregnancy, such as
yogurt or kimchi.93-97 Similarly, higher consumption
of fruits, vegetables, fish, and vitamin D rich foods
was associated with a decreased risk of all allergic
diseases.92,95 Although the data on supplementation
in AD is less conclusive98 than for dietary intake, the
data remain positive after meta-analysis only for
vitamin D at doses over 1600 IU/day.99,100 In
contrast, consumption of processed foods, emulsi-
fiers, refined oils, and nuts increase AD risk.92,101

Additional harm may come from food contaminated
with inducers of contact dermatitis such as nickel,
other trace metals, or balsam of Peru.102,103

Screening patients for systemic contact dermatitis
and/or a trial on a low nickel diet may be
beneficial.103,104

https://www.epa.gov/trinationalanalysis/where-you-live
https://www.epa.gov/trinationalanalysis/where-you-live


JAAD INT

DECEMBER 2024
186 Shobnam et al
The prior recommendations of food avoidance
until 6 months have been rescinded and the current
consensus is that dietary elimination confers minimal
benefit while risking the induction of immunoglob-
ulin E-mediated anaphylactic reactions.92,105

While the literature on the potential for dietary
prevention of AD is growing, relatively less is known
about the potential for dietary modification as
treatment. While food avoidance is officially discour-
aged, one recent report found that 95.1% of patients
reported clinical improvement associated with di-
etary changes.106 Diet and natural products were also
among themost frequently discussed topics in online
support forums for AD.24 While most interventional
dietary studies are small and without control groups,
trials of naturally fermented foods (kefir, yogurt, rice
flour, milk, and kimchi) have been reported to
improve AD symptoms.107 Overall, providers should
be mindful of their patients’ interest in dietary
modifications and be careful not to conflate the
evidence against food avoidancewith the conclusion
that diet does not play a role in AD.

Considering probiotics
Similar to emollients, probiotics are often errone-

ously grouped together despite wide variations in
the ingredients and mechanisms of actions. This
categorical error complicates the interpretation of
meta-analyses which collate studies with interven-
tions that vary in their biochemistry.108 While species
from the Lactobacillus and Bifidobacteria genre are
most often linked to improvement in AD, these
bacteria are only related at the kingdom level of
taxonomy; conflating them would therefore be
analogous to meta-analyzing all vertebrate animals.
Thus, attention should be paid to how species- or
stain-level differences might impact efficacy or
safety.109 For example, combination of L. casei
(CECT9104), B. longum ES1, B. lactis BPL1, and L.
rhamnosus CNCM I-4036 may be the most effective
probiotic regimen for AD treatment while the more
popular L. rhamnosus GG fails to offer clinical
benefit.110 Meanwhile, B. longum BL999 combined
with L. paracasei ST11 appears to be the most
efficacious in AD prevention.110 A provocative, albeit
less practical, approach of stool transplant therapy
for AD was recently reported.111 Topical probiotics,
such as Roseomonas mucosa RSM2015,15,112-117 are
now available over the counter118 while being
further studied in clinical trials.

Providers should be aware of how probiotic
strains are indicated and advise their patients to
research any considered product by searching for the
stain-level identifier(s). Patients should also be
advised that clinical improvements are often not
noticeable until at least 8-12 weeks of use.
Furthermore, most probiotic studies have been
performed only in adults and thus lack guidance
on pediatric use. Another caveat is that what little
data is available suggests that use of oral probiotics
without consumption of a healthier diet may not
yield sustained improvements in health.119,120

Social and psychological support
Managing AD requires a significant amount

of time and money.7 In addition to atopic conse-
quences (asthma, rhinitis, and food allergy), patients
with AD must also handle an increased risk of
attention deficit hyperactivity disorder, anxiety,
depression, social isolation, and no less than a 1.5-
fold increased risk for suicide.121-123 The financial,
social, and physical burdens of the disease lead to
reduced quality of life for patients and care-
givers.7,123,124 Some of the psychological burdens
are secondary to the disrupting influence of itch and
sleep loss; however, the inflammatory cytokines and
lipid mediators associated with AD each have direct
effects on mood and behavior.125,126 In addition,
evidence of bidirectionality of the stress-skin axis
indicates that mental wellbeing can directly impact
AD symptoms.127 Therefore, providers should not
assume that resolution of AD-related skin symptoms
indicate a resolution of AD related psychological
taxation. Various groups offer supportive commu-
nities and networks for patients and caregivers,
including more formal counseling for patients
(Table I). Overall, patients and providers should
familiarize themselves with local resources and
routine screening for behavioral health is recom-
mended for all AD patients and their families.7,127

DISCUSSION
Overall, there are numerous nonpharmacological

strategies for improving AD outcomes for patients
(Table I; Supplementary Fig 1, available via
Mendeley at https://data.mendeley.com/datasets/
738367jk4s/1). While this advice has some
evidence-base, many of these mitigations still lack
the level of evidence one would expect for formal
treatment guidelines (Table II). For example, sub-
stantial knowledge gaps persist for whether specific
topical products (representing a mixture of several
chemicals) have similar barrier-eroding or dysbiotic
properties as individual ingredients. For now, smart-
phone apps are available, such as Yuka,128 EWG’s
Healthy Living,129 or SkinSafe130 which scan barc-
odes and report to US and Canadian consumers
whether the product contains potentially harmful
chemical ingredients. Notably however, these apps
use internal scoring criteria which may not

https://data.mendeley.com/datasets/738367jk4s/1
https://data.mendeley.com/datasets/738367jk4s/1


Table II. Knowledge gaps in the environmental mitigation strategies

Knowledge gaps

Home d�ecor (In-home products that may contribute to AD)
d No current RCT for avoidance of these chemicals.
d Is there a safe exposure level for these chemicals?
d Do all products containing these ingredients have the same harmful properties as the chemicals in isolation?
d No RCT to establish impact of fabric choice on AD.
Emollients (and other topical skin care products)
d Can excipients counter the benefits of tri-lipid based products?
d Does the efficacy of primary prevention differ by emollient formulation (base and excipients)?
d Are there subgroups for which primary prevention is efficacious?
d The number of topical products tested for dysbiotic potential is only a fraction of the total number of commercially
available formulations.

d Is there a safe concentration for the chemical additives?
d Do all products containing these ingredients have the same harmful properties as the chemicals in isolation?
Laundering (cleaning products for home, linens, and body)
d Is there a safe concentration for the chemical additives?
d Do all products containing these ingredients have the same harmful properties as the chemicals in isolation?
Probiotics
d Are there manufacturing and/or batch effects that impact efficacy of a given strain?
d What is the optimal dosing strategy for children?
d Can probiotics provide primary prevention against AD?
d Can strain-specific findings be repeated in larger-scale studies?
d Repeat clinical trials are ongoing to confirm efficacy.
d Can adjunct treatment with TRPA1 (itch receptor) blockade enhance clinical benefit?
d Can efficacy be enhanced by coadministering oral and topical probiotics?
Soaks (bathing practices)
d Is there an optimal water temperature?
d Is there an optimal frequency of bathing and duration?
Social support
d Can improvement in mental health directly influence AD symptoms?
d Does AD pathology include primary impacts on anxiety or depression that are independent from secondary reactions to
disease?

Air quality
d What is the threshold air pollutant concentration that influences AD risk?
d Which pollutants initiate the atopic cascade vs aggravate existing disease?
d No current RCT for air pollution avoidance.
d Can efficacy be reproduced in additional trials?
d Can efficacy be enhanced by optimizing filter selection for specific chemicals?
Diet
d Are there subgroups for which avoidance is recommended?
d Is a proinflammatory diet required for cutaneous pathogenesis in AD?
d Are there specific therapeutic windows for dosing and/or timing of administration?
d Can food serve as a therapeutic or only as prevention?
d Does diet impact the efficacy of medications?

AD, Atopic dermatitis; RCT, randomized controlled trials; TRPA1, transient receptor potential ankyrin 1.
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appropriately flag products with relevant contact
allergens; the Contact Allergen Management
Program run by the American Contact Dermatitis
Society may serve as an additional resource.131

Additional details regarding the increased risk of
contact dermatitis in patients with AD has been
recently well reviewed.132

Pollution detection systems capable of tracking
trace levels of toxins will be required to establish the
levels of ambient pollutants that pose a risk for
exacerbating or inducing AD and to identify if any
air purifiers are capable of mitigating AD-associated
toxins. For now, providers and patients can educate
themselves about which chemicals are released by
factories in their zip code using the Environmental
Protection Agency Risk Assessment resource (https://
www.epa.gov/trinationalanalysis/where-you-live).35

Although a case-control or cohort study evaluating
the utility of changing from synthetic to natural fabric
could be developed, such research will be limited by

https://www.epa.gov/trinationalanalysis/where-you-live
https://www.epa.gov/trinationalanalysis/where-you-live
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the fact that a placebo-controlled study for fabric is
likely impossible. Furthermore, interventional
studies on which dietary practices may aid AD
control and/or maximize benefit to medication or
other mitigation strategies are needed.

It will be imperative for providers and researchers
to cease broad categorizations such as probiotics,
emollients, cosmetics, or cleansers in favor of more
refined approach that specifies their molecular
contents. Similar sophistication is needed for assess-
ments of pollution or diet modification; evaluations
of these interventions must respect the molecular
complexity of each exposure. In summary, although
much remains unanswered about the mitigatable
environmental factors that contribute to AD, greater
awareness of the current state of data as well as
openness to nonpharmacologic interventions may
improve outcomes and build trust between patients
and providers.
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