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Abstract

Oat-based topical therapies are widely used in the management of atopic der-
matitis (AD), owing to their soothing, anti-inflammatory properties and their
ability to support the repair of compromised skin barriers. However, oats con-
tain several proteins, notably avenin, which can act as allergens in sensitive
individuals. Given that AD is frequently associated with concomitant food al-

lergies, including potential sensitivities to avenin, dermatologists must exer-
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cise caution when incorporating oat-based products into treatment regimens.
Although transdermal allergen exposure is generally less likely to induce hy-
persensitivity compared to oral exposure, the impaired cutaneous barrier in
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AD patients heightens their susceptibility to allergens. As a result, the appli-
cation of oat-based therapies may inadvertently provoke an adverse reaction
in individuals with oat sensitivity. Of particular concern is the phenomenon
of cutaneous sensitization, in which allergens are absorbed through the skin
and may trigger the development of food allergies over time. This review crit-
ically examines the risks associated with topical oat exposure in patients with
oat allergies, focusing on the potential for cutaneous sensitization and its im-
plications for food allergy development. The findings highlight the need for
heightened awareness and consideration among dermatologists when pre-
scribing oat-containing products, particularly in vulnerable patient popula-
tions, and underscore the importance of further research to better understand
the interplay between skin barrier dysfunction, allergen exposure, and im-
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mune response in AD.
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1. Introduction

Atopic dermatitis (AD) is a common inflammatory skin disease that affects around
204 million people worldwide [1]. AD is marked by pruritus, erythema, and ec-
zematous lesions that can profoundly impact quality of life. The inflammation is
marked by increased IgE levels and a compromised skin barrier due to reduced
filaggrin expression [2]. This decrease in filaggrin, essential for maintaining skin
integrity, is inhibited by the type 2 immune response, primarily mediated by T
Helper 2 (Th2) cells [2]. AD is considered part of the atopic triad, which also in-
cludes allergic rhinitis and allergic asthma. Additionally, patients with AD fre-
quently experience comorbidities such as food allergies, which can exacerbate
symptoms and complicate management strategies [3]. These overlapping condi-
tions often complicate management and treatment strategies, necessitating tar-
geted treatments to address both skin symptoms and underlying triggers.

Oat-based topical treatments are commonly prescribed to patients who are di-
agnosed with AD. Treatments containing colloidal oatmeal have become a cor-
nerstone in the management of AD due to their anti-inflammatory, soothing, and
barrier-repairing properties [4]. These benefits are derived largely from the pres-
ence of avenanthramides, which have been shown to reduce inflammation and
pruritus effectively in clinical settings [5]. Moreover, treatments help to restore
the compromised skin barrier function commonly observed in AD patients by
delivering essential lipids and enhancing skin hydration [6]. Through this mech-
anism, the skin barrier can repair itself and prevent the entry of allergens, initiat-
ing the immune response.

Despite their advantages, the application of oat-based products in AD care
should be thoughtfully considered due to the potential risk of oat allergies. Avenin,
the major storage protein in oats, is a prolamin that is similar to gluten found in
wheat and other cereals. In individuals with AD, avenin may act as an allergen for
those with oat sensitization, potentially triggering IgE-mediated hypersensitivity
reactions that could exacerbate symptoms. These reactions occur when oat pro-
teins bind to specific IgE antibodies on mast cells and basophils, leading to degran-
ulation and the subsequent release of histamines, cytokines, and other inflamma-
tory mediators [7]. This cascade can contribute to increased skin barrier dysfunc-
tion, pruritus, and eczematous lesions, thereby worsening AD severity [8]. Nota-
bly, 53% of people with AD are considered food sensitized [9]. Although less com-
mon than other food allergies, oat sensitization can lead to significant clinical con-

cerns, particularly in the pediatric AD population, as they have more cases. Studies
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have identified oat sensitization rates in children as high as 19.2% using skin prick-
tested treatments and 14.6% using atopy patch tests [10]. The clinical relevance of oat
sensitization becomes particularly pertinent given findings that repeated exposure to
oat-containing products can elevate sensitization risks. Furthermore, oat proteins
have been shown to activate Th2-mediated immune responses, which play a central
role in AD pathogenesis by promoting eosinophilic inflammation and impairing ep-
idermal barrier integrity [11].

While oat-based topical therapies offer significant benefits for many patients
with AD, weighing these advantages against the potential risk of sensitization re-
mains important. This analysis aims to dive into the intricate relationship between
oat-based topical therapies and their safety in AD patients with oat allergies. By
examining the balance between the therapeutic benefits and the risks of sensitiza-
tion or allergic reactions, this review seeks to provide a comprehensive assessment
of the appropriateness of oat-based products in managing AD, especially in pop-
ulations known to exhibit higher rates of oat sensitization. This exploration is cru-

cial for optimizing care and minimizing adverse outcomes in this vulnerable group.

2. Oat-Based Topical Therapies

Oat-based products continue to grow in popularity in both dermatological prac-
tice and over-the-counter consumer-ready skincare, primarily due to their overall
efficacy and safety. Their use dates back to ancient Rome and the Arabian Penin-
sula, where they were used for a wide range of conditions from insomnia to in-
flammatory-based skin conditions, including eczema or pruritus [12]. The culti-
vation of common oats (Avena sativa) began in the Bronze Age [13]. By the mid-
1900s, colloidal oatmeal became more widely used, and in 1989, the FDA recog-
nized it as a safe over-the-counter skin protectant, later approving it as a mono-
graph ingredient in 2003 [14]. Today, colloidal oatmeal is celebrated for its well-
documented anti-inflammatory, barrier-restorative, and antipruritic properties,
particularly in treating atopic dermatitis (AD). It is recognized by regulatory bod-
ies, such as the FDA, for its protective and soothing properties, especially when
applied to xerotic, sensitive, or ashen-presenting dermatoses. The growing con-
sumer preference for natural and clean skincare has influenced the adoption of a
variety of oat-based products. Colloidal oatmeal-containing products are available
in numerous forms ranging from moisturizers to shampoos to creams, making
them a flexible and versatile option when addressing a wide range of skin concerns.

Avenanthramides, the key bioactive compounds in colloidal oatmeal, play a
crucial role in its effectiveness in treating atopic dermatitis (AD) by directly tar-
geting inflammatory pathways. These polyphenolic compounds inhibit proinflam-
matory signaling, such as tumor necrosis factor-alpha (TNF-a) and nuclear factor
kappa B (NF-kB), while suppressing chemokines like interleukin-8 (IL-8) and Th-
2 mediated cytokines. By interrupting the inflammatory feedback loop, avenan-
thramides help reduce redness, irritation, and swelling in individuals with AD. In
addition to interruption of inflammatory mediators and signaling pathways, av-

enanthramide molecules can donate electrons or hydrogen atoms to the reactive
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oxygen species (ROS). ROS are generated by immune cells during repairing of
damaged tissues or pathogen immune response and are converted into a less re-
active molecule [15]. Collectively, these anti-inflammatory benefits aid in manag-
ing the symptoms commonly associated with AD.

Pruritus, a common presenting symptom in individuals with AD, often exacer-
bates the condition as scratching damages the skin barrier. While scratching tem-
porarily relieves the itching sensation associated with increased levels of inflam-
matory-associated cytokines, the sensation often returns, resulting in an “itch-
scratch” cycle. Scratching can mechanically disrupt the skin and can lead to de-
velopment of AD in individuals that have a mutation in the epidermal barrier
protein filaggrin (FLG). The breakdown of an effective skin barrier can trigger a
heightened immune response due to increased penetration of irritants into the
dermal layers, a phenomenon well-documented in the context of AD [16]. Oat-
based products can help mitigate this by reducing inflammation, disrupting key
inflammatory pathways, and protecting the skin barrier. In support of this, in a
clinical study by Reynertson et al, 29 subjects with mild to moderate pruritus were
treated with colloidal oatmeal skin protectant lotion. At baseline (Day 0), nearly
80% of patients reported moderate to severe pruritus. By Day 14, this proportion
had decreased to around 10%, demonstrating a sustained and significant reduc-
tion in itch intensity. These findings highlight the effectiveness of colloidal oat-
meal in alleviating pruritus and supporting the integrity of the skin [15]. This dual
benefit is especially important in AD, where the skin barrier is often compro-
mised.

A compromised skin barrier is another hallmark of AD. Colloidal oatmeal and
oat-based products have been found to upregulate cornified envelope-related gene
promoters while downregulating barrier genes that are associated with differenti-
ation defects and lowered lipid envelopes [17]. Polysaccharides, such as beta-glu-
cans and proteins, present in colloidal oatmeal act as a protectant and moisturizer
for the dermis reducing overall transepidermal water loss (TEWL). In a clinical
study by Gunt et a/ (2018), a colloidal oatmeal-based moisturizing cream demon-
strated a significant reduction in TEWL in individuals with dry skin. After three
days of use, TEWL decreased by 7%, with an overall improvement of 42% from
baseline by the end of the treatment period. This supports its effectiveness in im-
proving skin barrier function, helping to retain moisture and enhancing skin hy-
dration throughout the treatment period [18]. The use of colloidal oatmeal in AD-
affected regions has been shown to lower pH levels to normal buffer ranges, allowing
for the preservation of skin barrier function and promotion of repair [19]. Colloidal
oatmeal targets AD symptoms on a multi-front approach by targeting key pathways
of inflammation, impaired skin barrier and function, and pruritus. Colloidal oat-
meal’s active components, soothing properties, and multi-front approach provide
comprehensive relief for patients.

To ensure these benefits are delivered effectively, oat-based topical products are

manufactured following strict protocols established by the U.S. Pharmacopeia,
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which also minimizes the potential for allergenic proteins like avenin [4]. Oatmeal
grain, specifically Avena sativa, is finely milled, increasing surface area and ensur-
ing even distribution in formulations. Active target components such as avenan-
thramides, beta-glucans, and lipids are isolated through water or ethanol extrac-
tion methods. Protein hydrolysis and filtration can denature the allergenic pro-
teins, reducing the potential for IgE binding and resulting in an immune response.
Product stabilization involves implementation of preservatives and antioxidants
to prevent degradation of the active target compounds. Processed oat extracts are
incorporated into a variety of product bases for target application and absorption.

Although modern manufacturing processes aim to minimize the allergenic po-
tential of oat proteins, hypersensitivity reactions can still occur in individuals with
AD. A study involving 40 AD patients found that 35 of them tested positive for
IgE-mediated type 1 hypersensitivity to oat proteins, underscoring the potential
allergenic risks linked to oats [20]. Oat proteins showed weak cross-reactivity with
other grains, suggesting a distinct specificity to oats. In another study of 302 chil-
dren with AD, 14.6% had positive results for oat sensitization through atopy patch
testing (APT), and 19.2% tested positive for oat proteins in skin prick tests (SPT).
Notably, 32% of children who used oat-based creams exhibited positive APT re-
sults, compared to none in the non-users group [10]. This finding suggests that
frequent topical exposure to oat proteins could increase the risk of sensitization,
particularly in individuals with compromised skin barriers. As such, individuals
with AD may be more prone to developing allergic reactions, including IgE-me-
diated responses, to oat protein-based topical products.

Given the many benefits of oat-based therapies, their use remains a valuable
tool in dermatology. For the vast majority of patients, these products are well-
tolerated and effective. However, individuals with AD may have an increased pre-
disposition to allergies, and in rare cases, those with a specific sensitivity to avenin
could experience reactions. While the overall risk remains low, understanding the
underlying mechanisms of avenin allergy and how skin barrier dysfunction in AD

may contribute to sensitization is essential for guiding clinical decision-making.

3. Pathophysiology of Avenin Allergy

Avenin is a prolamin, an alcohol-soluble storage protein found in oats, which is
structurally akin to the gluten proteins found in wheat, barley, and rye [21]. Com-
prising approximately 10% - 15% of the total protein content in oat seeds, avenin
is the principal allergenic component of oats. Its rich proline- and glutamine-
based structure contributes to its immunogenicity, particularly in individuals pre-
disposed to allergic responses [22]. Its structural homology with gluten makes
avenin a potential allergen for individuals with wheat allergies or celiac disease, as
shared amino acid sequences can elicit immune recognition. The immunogenicity
of avenins can vary depending on their sequence homology to other prolamins,
such as gluten. Differences in avenin peptide sequences among oat cultivars can
result in varying levels of immune response, with some peptides triggering T-cell

activation and cytokine release, while others remain non-immunogenic [23]. Thus,
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the immunotoxicity of avenins varies between oat cultivars, underscoring the need
for caution when using oat-based topical therapies in patients with wheat allergies,
as the exact composition of avenins in these products is often unknown.

The allergic response to avenin in oat allergies is primarily driven by T-helper
2 (Th2) cells. Th2 cells produce cytokines such as IL-4, IL-5, and IL-13, which are
crucial in the allergic response. These cytokines promote the class switching of B
cells to produce IgE antibodies, which bind to mast cells and basophils, leading to
the release of histamine and other inflammatory mediators upon exposure to the
allergen [10] [24]. This type 2 inflammation, driven by Th2 cytokines, is a central
feature of both food allergies and AD, emphasizing the overlap in the immuno-
logical mechanisms underlying these conditions.

Moreover, compromised skin barriers in atopic dermatitis (AD) can signifi-
cantly increase the risk of developing food allergies through cutaneous sensitiza-
tion. Genetic predispositions and comorbid conditions significantly modulate the
likelihood of avenin sensitization. Filaggrin (FLG) gene mutations, which impair
skin barrier function, have been strongly linked to both AD and food allergies,
increasing susceptibility to epicutaneous sensitization by environmental allergens
[25]. Patients with these mutations exhibit heightened transepidermal water loss,
facilitating allergen penetration and Th2-skewed immune activation [26]. This is
particularly relevant in infants, who have inherently weaker skin barriers that are
further compromised by AD. The disrupted skin barrier allows for transdermal
exposure to allergens, such as avenin from oats, which can lead to an increased T-
helper 2 (Th2) immune response and subsequent food allergy development. Skin
barrier disruption in AD can lead to increased transepidermal water loss and fa-
cilitate allergen penetration, which in turn activates immune responses that pro-
mote food allergies [27]. In a mouse model designed by Walker et a/. (2018), skin
barrier mutations combined with environmental allergen exposure predisposed
mice to food allergen sensitization and anaphylaxis, which bring to light the roles
of genetic predisposition and environmental factors in this process [28]. These
findings point to the critical importance of skin barrier integrity in preventing
food allergen sensitization and the subsequent development of food allergies.

The connection between skin barrier disruption and allergen sensitization is
further supported by research. Boussault et a/ (2007) found that children with AD
who used oat-containing topical products had a higher prevalence of oat sensiti-
zation, suggesting that repeated application of such products on compromised
skin can lead to sensitization and subsequent food allergy [10]. This finding aligns
with evidence on epicutaneous sensitization and strengthens the importance of
skin barrier integrity in preventing food allergies [29]. In a related study, Torde-
sillas et al (2014) demonstrated that skin exposure to peanut proteins in mice
resulted in Th2-dependent sensitization and anaphylaxis upon rechallenge [30].
This process was further elucidated by Noti et al (2014), who reviewed epicuta-
neous sensitization to food allergens on inflamed skin and showed that it pro-
moted intestinal food allergies through the thymic stromal lymphopoietin (TSLP)-
basophil axis, which is crucial for Th2 cytokine responses [31]. These studies col-
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lectively illustrate that oat allergens, specifically avenin, can trigger an immune
response when they come into contact with a compromised skin barrier in indi-

viduals with AD, potentially leading to the development of food allergies.

4. Topical Oat Exposure in Atopic Dermatitis Patients with
Avenin Allergy: Current Research

Studies show that individuals with atopic dermatitis (AD) exhibit nearly double
the rate of skin absorption compared to those without the condition [32]. This
heightened permeability stems from structural and functional defects in the stra-
tum corneum, the skin’s outermost layer responsible for maintaining the barrier
function. These defects involve diminished levels of critical proteins such as fil-
aggrin and involucrin, along with disorganized lipid structures [33]. Thus, AD
patients are at a heightened risk for developing allergic contact reactions and other
cutaneous responses to topical products. Rastogi et al (2018) conducted a retro-
spective chart review of 502 adults with AD who demonstrated increased positive
patch test results to topically applied products when compared to the placebo
group [34]. Similarly, Mailhol et al (2009) explored allergic contact dermatitis
(ACD) in children with AD. Their findings revealed that 6.2% of children tested
positive for reactions to topical treatments, including emollients. Risk factors in-
cluded moderate to severe AD, early-onset AD, and IgE-mediated sensitization
[35]. This study illustrates the importance of selecting hypoallergenic formula-
tions and closely monitoring children with AD to reduce the risk of sensitization
and effectively manage their condition.

Recognizing the significance of allergic contact dermatitis (ACD) in patients
with atopic dermatitis (AD), the American Academy of Dermatology emphasizes
the importance of thoroughly evaluating ACD as both a potential coexisting con-
dition and an alternative diagnosis. This distinction is crucial because ACD can
mimic or exacerbate the symptoms of AD, leading to persistent inflammation,
itching, and discomfort if not accurately identified and addressed. The recom-
mendation to perform patch testing plays a key role in pinpointing specific aller-
gens responsible for triggering reactions. Identifying these allergens enables clini-
cians to tailor treatment strategies, such as advising avoidance of offending sub-
stances or selecting hypoallergenic alternatives, ultimately improving patient out-
comes and reducing symptom severity [36]. Furthermore, the predisposition of
AD patients to food allergies, including oats, compounds their vulnerability to ad-
verse reactions from topical products containing oat derivatives. This heightened
risk arises from the impaired skin barrier typical of AD, which facilitates increased
absorption of potential allergens and sensitizing agents. For instance, exposure to
oat-containing personal care products may lead to both immediate hypersensitiv-
ity reactions and delayed allergic responses, particularly in individuals who are
already sensitized to oat proteins.

Research examining the impact of topical oat exposure in patients with oat al-
lergies, particularly those with atopic dermatitis (AD), presents a complex and

inconclusive picture. While some studies suggest that oat-based products are gen-
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erally well-tolerated, others caution about its potential risks, especially in popula-
tions with preexisting sensitivities or compromised skin barriers. Goujon et al.
(2009) investigated the safety of topical oat exposure in cereal-sensitized adults
with AD, concluding that participants tolerated significant amounts of oat-con-
taining cosmetics without experiencing either immediate or delayed hypersensi-
tivity reactions [37]. These findings suggest that, for some individuals with AD,
oat-based skincare products may be safe, even in the presence of oat sensitization.
In contrast, Boussault ef al (2007) showed that repeated exposure to oat-contain-
ing topical products could lead to sensitization, particularly in infants with im-
paired skin barriers [10]. Similarly, Pootongkam & Nedorost emphasized the vul-
nerability of individuals with impaired skin barrier functions, such as those with
AD, to sensitization from oat and wheat proteins. They documented both imme-
diate and delayed hypersensitivity reactions to oat-containing personal care prod-
ucts in patients with AD [38]. Their findings support the need for regular patch
testing for oat and wheat proteins, particularly in atopic children, and recommend
avoiding products containing oat or wheat derivatives in individuals with con-
firmed allergies. This underscores the importance of personalized skincare rec-
ommendations and the need for continued research to better understand the safety
of oat-based products, particularly for vulnerable populations like infants and in-

dividuals with impaired skin barriers.

5. Considerations for Dermatologists

There are currently no official guidelines regarding the recommendation of oat-
based therapies to patients with atopic dermatitis (AD) or a suspected oat allergy.
The American Academy of Dermatology guidelines for treating AD include the
use of moisturizers but do not specifically mention the use of oat-based therapies
[39]. With this, clinicians should take a thorough medical history before prescrib-
ing or recommending oat-based therapies, particularly for patients with AD. This
includes reviewing any personal or family history of food allergies, focusing on
oat-containing or wheat-containing foods, and checking for any history of contact
dermatitis from products that may have contained oats. If an oat allergy is sus-
pected, referring the patient to an allergist for skin patch or prick testing can help
confirm the allergy. If confirmed, the clinician should provide strategies to avoid
exposure to the allergen or related allergens [40]. Clinicians can also suggest al-
ternative products that do not contain oats or oat protein but still offer similar
soothing effects. In place of oat-based therapies, additional interventions for man-
aging AD might include daily gentle cleansing, minimizing rapid wet-to-dry tran-
sitions, and using emollients as tolerated to prevent future sensitization. Hypoaller-
genic products should be considered with care, as they may still contain allergens
such as oats [40]. Importance should be placed on both clinician and patient educa-
tion on the individualized treatment approach for AD, the potential risks of allergic
reaction and sensitization with oat-based products, product cross-contamination,

warning signs of an adverse reaction, and when to seek medical attention or emer-
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gency treatment. If oat-based therapies are to be used, close patient follow-up
should be implemented to assess treatment effectiveness and monitor for any ad-
verse events.

Patch testing is an important diagnostic procedure that is used to identify sus-
pected contact dermatitis allergens. Performing a detailed history and physical ex-
amination is the first step in diagnosing allergic contact dermatitis; however, these
steps alone are not sufficient to make the clinical diagnosis [41]. Patch testing is
the gold standard for diagnosing allergic contact dermatitis and should be per-
formed on any patient with AD who is suspected to have allergic contact dermatitis,
as atopic patients have an overall increased risk of contact sensitization. Addition-
ally, AD patients are more likely to be exposed to allergens through repetitive and
chronic use of topical treatments. As patch testing is usually performed on a pa-
tient’s upper back, individuals with extensive or generalized dermatitis in this area
should not undergo patch testing until their dermatitis has been controlled. With
this, individuals utilizing immunosuppressive medications or corticosteroids, ei-
ther topical or systemic, may have suppressed patch-testing reactions, leading to
a false-negative result. This may also occur in the setting of skin that has been
exposed to ultraviolet radiation. Various core or baseline series patch test allergen
panels are available, although supplemental allergens, including the patient’s per-
sonal products, should be considered as well. The protocol for patch testing ap-
plication first involves cleansing the upper back, which may be followed by mark-
ing the desired application area with a grid. Of note, the area on the back must
also be free of hair. Once the chosen allergens have been loaded into the patch
chambers, the patches may be applied to the skin. The adhesive should be secured
to the skin, and gentle pressure should be placed on top of each chamber to ensure
uniform allergen distribution. The final step is labeling each chamber on the skin
with ink and ensuring the corresponding allergen is recorded on a record sheet. The
patches are to remain in place on the patient’s skin for 48 hours. After 48 hours, the
first reading may take place. A second reading is done between three to seven days
after the initial application [42] [43]. The gold standard for patch testing result in-
terpretation is The International Contact Dermatitis Research Group (ICDRG)
grading, which correlates the degree of the skin reaction to a grading scale. Inter-
pretations include a negative reaction, a doubtful reaction, an irritant reaction, and
positive reactions that range from 1+ to 3+ based on the presence and degree of
erythema, infiltration, papules, and vesicles [44]. Once allergens have been iden-
tified, patients must be educated about them, instructed on how to avoid them,
and provided with a list of allergen-free products to use. Clinicians may benefit
from utilizing online databases such as the Contact Allergen Management Pro-
gram and Mayo Clinic’s SkinSAFE Database to find products that are free of al-
lergens [42]. Patient education is crucial in the management of positive reactions,
and clinicians must work with patients to review their current products and pro-

vide suitable alternatives.
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Figure 1. Decision tree for evaluating oat-based therapies in atopic dermatitis (AD) patients.
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In clinical practice, it is important that dermatologists initially assess the pre-
sumed benefit of oat-based therapies against the potential harm they may pose,
especially in patients with a suspected oat allergy. The most prevalent risks of oat-
based therapies include sensitization and allergic reactions, which may manifest
cutaneously or even, if severe, systemically. Skin that is inflamed, in the case of
AD, can become sensitized to allergens that typically may not be viewed as irri-
tants. When applying allergen-containing products to areas of the body with a
compromised skin barrier, there is a risk of future adverse reactions if the allergen
becomes ingested [45]. For example, in AD patients who have chronically in-
flamed skin, sensitization to food proteins may lead to systemic contact dermatitis
once the allergen is orally ingested. Figure 1 illustrates the decision-making pro-
cess for dermatologists when evaluating the use of oat-based therapies in AD pa-
tients, taking into consideration allergy risk and testing results. Various studies
have reported adverse reactions ranging from atopic dermatitis to anaphylaxis.
Radhakrishna et al. (2016) reported a case of a patient with a history of atopic
dermatitis who experienced anaphylaxis that presented with symptoms of chest
pain, dyspnea, and diffuse urticaria after ingesting an oat-containing food. This
patient subsequently required emergency treatment with three doses of intramus-
cular epinephrine. Interestingly, in the years prior to this event, the patient had
been using a topical moisturizer that contained oats. Though the patient had no
prior reaction to ingested oat-based foods, they began to experience a burning
sensation on the skin and dyspnea after topical application of the moisturizer. The
patient later developed adverse gastrointestinal symptoms upon oat ingestion,
which was hypothesized to be due to a developed oat IgE-mediated sensitization
[45]. Additional research has shown that children with AD have an increased sen-
sitization to oats and suggests that infants with AD should avoid any oat-contain-
ing products [10]. These reports support the recommendation to avoid any topical
products that may contain a food allergen, especially in patients with a history of
AD.

This decision tree provides a clinical approach for dermatologists evaluating the
use of oat-based therapies in patients with AD. The decision-making process con-
siders patient history, allergy risk assessment, patch testing, alternative treat-
ments, and follow-up care. If oat allergy is suspected, referral for allergy testing is
recommended before initiating oat-based treatments. Alternative therapies such
as ceramide-based or petroleum-based emollients should be considered for pa-
tients with confirmed oat sensitization.

With increasing research investigating the potential risks of oat-based thera-
pies, it is beneficial to understand the history of these products within the field of
dermatology. Since its approval as a skin protectant over two decades ago, colloi-
dal oatmeal has popularly been used as a staple ingredient in adjunct treatments
for AD. Over recent years, many commercial oat-containing products have been
developed including moisturizers, soaps, shampoos, and shaving gels [5]. The Na-
tional Eczema Foundation currently recommends colloidal oatmeal to reduce

itching and has a National Eczema Association Seal of Acceptance placed on many
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oat-containing consumer products. It is proposed that colloidal oatmeal reduces
inflammation and itch while serving as a source of antioxidants for the skin. Ad-
ditionally, colloidal oatmeal is believed to effectively moisturize dry skin, provide
adequate barrier protection, display antiviral and antifungal properties, improve
the composition of the skin microbiome, and decrease the use of other pharma-
cological AD treatments such as corticosteroids and calcineurin inhibitors [46]
[47]. Research explaining the mechanism of action of colloidal oatmeal still re-
mains limited [15]. Previous studies have evaluated the risk of sensitization and
allergic reaction and have reported oat-containing products to be overall well-tol-
erated in the AD population. It was formerly thought that any studies showing
potential risks of allergic reactions or sensitization were rare or flawed anomalies.
The FDA has additionally acknowledged the safety and efficacy of colloidal oint-
ment as an effective treatment for AD [5]. However, a rising number of studies
demonstrating the risks of adverse reactions to oat-containing products raise con-
cerns regarding their continued use.

The transition away from oat-containing products will require changing the
previous perception of the use of colloidal oatmeal in the treatment of AD. While
oat-containing products have previously been viewed favorably in the public eye,
it should not be dismissed that food allergies are on the rise globally, and the in-
creasing use of natural oat-based ingredients may present new challenges that
need further exploration. A promising alternative to traditional oat-based thera-
pies is emollients that contain Rhealba oat plantlet extract. This extract lacks the
oat proteins that are known to induce an allergic response and pose minimal risk
of an allergic reaction or sensitization. These emollients contain saponins and fla-
vonoids as the active components and have been shown to have similar anti-in-
flammatory effects to colloidal oatmeal while additionally helping to repair the
skin barrier. Though cross-contamination is a serious risk, there is a specific ex-
traction process that results in the Rhealba extract being completely free of oat
proteins. These extract-containing emollients may be a suitable alternative for
treating AD in patients of all ages, including neonates and infants, and may have
the potential to treat conditions beyond AD including acne and chronic pruritus
[6]. Though the transition away from the use of colloidal oatmeal may require
some time, it is important that patients be made aware of any available alternative
products that can provide effects similar to the proposed effects of oat-based ther-
apies without increasing the risk of potentially severe side effects. Ultimately, the
risk-benefit assessment of using oat-containing therapies will be an important
conversation between the clinical and patient in determining an effective treat-
ment regimen that will maximize patient comfort and satisfaction while reducing
potential harm.

The mainstay treatment for atopic dermatitis is topical corticosteroids and regu-
lar emollient or moisturizer use. Alternative therapies for oat-containing products
include ceramide-based creams or moisturizers and petroleum-based emollients.

An ideal emollient contains occlusive agents, humectants, and lubricants to main-
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tain the skin barrier, attract water, and reduce friction [48]. Ingredients that help
maintain the skin barrier and reduce transepidermal water loss include ceramides,
lanolin, ectoin, mineral oils, olive oil, paraffin, and silicone. Products containing
glycerin, alpha hydroxy acids, hyaluronic acid, and sorbitol can help attract and bind
water to the skin to provide adequate moisture. Other ingredients such as shea but-
ter, elastin, and collagen are beneficial as they smoothen the skin [48] [49]. One
study by Gunt et al (2018) showed that a natural ingredient-based moisturizing
cream delivered comparable clinical improvements in treating dry skin to that of
a colloidal oat-containing product [18]. As for more natural therapies, aloe vera
is a plant-derived ingredient that holds moisturizing, antibacterial, and antifungal
properties. Coconut oil is another commonly utilized plant-derived ingredient
that has been shown to potentially have some benefit in treating AD and may hold
antibacterial properties, although further clinical studies are indicated to confirm
these effects [48]. With ongoing clinical trials and evolving research regarding the
treatment of AD, it is necessary that clinicians remain up-to-date on current evi-
dence-based practices and provide patients with this information.

In a similar vein, another treatment option worth exploring in this context is
dupilumab, an IL-4 receptor a monoclonal antibody. Dupilumab has demon-
strated effectiveness in addressing the shared immune pathways involved in both
food allergies and AD. This makes it particularly interesting to investigate whether
dupilumab could reduce the risk of adverse reactions to oat-based topical thera-
pies in AD patients with avenin allergy. Clinical studies have shown that dupi-
lumab can target the Th2-driven inflammation common to both conditions, of-
fering therapeutic benefits. For instance, Sernicola et a/. (2024) found that dupi-
lumab treatment reduced IgE levels in pediatric patients with polysensitized AD,
including those sensitized to oat proteins [50]. This reduction in IgE was associ-
ated with a decrease in allergic sensitization and symptoms, suggesting that dupi-
lumab may help control food allergies by addressing the underlying immune
dysregulation.

Further supporting dupilumab’s potential, it has also been shown to reduce the
risk of new or worsening allergic events. This is particularly significant in the con-
text of the “atopic march,” where AD often precedes the development of food al-
lergies, asthma, and rhinitis. In a study by Geba et al. (2023), dupilumab treatment
significantly reduced the incidence of new allergic events, including food allergies
such as oat sensitivity [51]. Given the prevalence of oat sensitization in patients
with AD, it would be valuable to investigate whether dupilumab can mitigate hy-
persensitivity to avenin in oat-based topical treatments. If effective, this could fur-
ther expand the therapeutic potential of dupilumab, improving both systemic and

localized management of AD.

6. Future Directions

Although there is a growing body of research on oat based therapies, research par-
ticularly focusing on the risk associated with topical oat exposures for individuals

with oat allergies remains scarce. Most existing studies have been cross-sectional,
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which limits our ability to assess the long-term consequences of such exposures.
Future research should adopt longitudinal designs to examine the development of
food allergies following transdermal allergen exposure in AD patients.

In addition to this, research should focus on the immune response to oat aller-
gens in AD patients, investigating how the immune system interacts with these
allergens over time. It would also be valuable to study genetic factors that may pre-
dispose AD patients to develop oat allergies via transdermal exposure. This could
identify high-risk individuals and inform more personalized treatment strategies.
Furthermore, regular patch testing for AD patients using oat-based products
could be a proactive step to identify at-risk individuals early.

Another promising direction for future research is the long-term safety and ef-
ficacy of protein-free oat-based formulations in managing AD. These formula-
tions could provide a safer alternative for individuals with sensitivities while still
delivering therapeutic benefits. This could be especially important for individuals
who are at risk of allergic reactions to avenin.

Finally, as dupilumab has shown efficacy in addressing shared immune path-
ways in food allergies and AD, further investigation is needed to determine whether
this treatment can reduce the risk of adverse reactions to oat-based topical thera-
pies in AD patients with avenin allergy. Investigating whether dupilumab can re-
duce hypersensitivity to avenin may enhance its therapeutic scope, offering im-

proved management of both systemic and localized AD symptoms.

7. Conclusions

Opverall, the current body of evidence highlights the complex interplay between
atopic dermatitis (AD), impaired skin barrier function, and the potential risks as-
sociated with oat-containing products. While the anti-inflammatory and barrier-
repairing properties of oat-based formulations offer promise for many individuals
with AD, these benefits must be weighed against the heightened susceptibility to
sensitization and allergic contact dermatitis (ACD) that is prevalent in this popu-
lation. The increased skin permeability in AD patients underscores the need for
heightened vigilance in selecting topical products, particularly for those with preex-
isting oat allergies or other sensitivities. The variability in individual responses to
oat-containing products, as demonstrated by conflicting study results, further re-
inforces the importance of a personalized approach to treatment. For patients with
AD, thorough clinical evaluation, including patch testing for oat proteins and
other potential allergens, can help clinicians identify safe and effective skincare
options. In cases where oat sensitization is identified, protein-free oat extracts
emerge as a viable alternative, offering therapeutic benefits while minimizing al-
lergenic risk.

Future research should focus on refining guidelines for the use of oat-based
products in AD patients, with an emphasis on long-term safety, efficacy, and the
role of novel formulations such as protein-free extracts. Additionally, studies ex-

ploring the impact of age, severity of skin barrier dysfunction, and concurrent aller-
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gies could provide more nuanced insights into managing AD in sensitive popula-

tions. By prioritizing patient-centered care and leveraging advancements in hypoal-

lergenic formulations, clinicians can better address the challenges of AD while min-

imizing the risk of adverse reactions, ultimately improving the quality of life for
those affected.
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