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Contact allergens in moisturizers in preventative emollient
therapy – A systematic review

Abstract

Background: Results of preventative emollient therapy on

atopic dermatitis and food allergy trials are inconsistent.

In addition to the ingredients considered beneficial, the

moisturizers may contain potentially harmful haptens.

This study aimed to assess the prevalence of haptens in

moisturizers used in studies to prevent atopic dermatitis

or food allergy and assess their correlations to the trial

results.

Methods: A systematic search of studies investigating the

role of emollient usage in preventing atopic dermatitis or

food allergy in infants was performed from inception to

December 2020. Haptens were identified based on the

nine common patch test series (European, American, and

Australian).

Results: 12 clinical trial studies were included in the re-

view. In total, 16 different emollients were applied as an

intervention. The vast majority (75%) of preparations

contained at least one hapten from which several sub-

stances pose high allergic or irritant potential. Quantita-

tive data synthesis of the findings regarding food allergy

and atopic dermatitis prevention was not possible due to

the significant heterogeneity of preparations used.

Conclusions: Careful selection of emollient should

consider the absence of potentially harmful ingredients,

particularly when used in youngest children. Chronic skin

exposure to haptens promotes the development of

allergic contact dermatitis and moreover, via deteriora-

tion of the skin barrier and subclinical inflammation, may

facilitate epicutaneous sensitization and promote atopic

dermatitis; however further research is needed to vali-

date our suppositions.

To the Editor,

Despite promising results of preliminary preventative emollient

therapy studies, more extensive research did not confirm the bene-

ficial effect and hinted at relevant risks. Next to beneficial in-

gredients, the moisturizers may contain molecules with a sensitizing

or irritating potential that may disrupt skin barrier and cause

inflammation. A higher potential to absorb external substances due

to thinner stratum corneum, immature barrier function, and a higher

ratio of skin's surface area to body weight makes children more

susceptible to harmful effects of chemicals in moisturizers.

This study aimed to assess the prevalence of contact allergens in

moisturizers used in studies to prevent atopic dermatitis (AD) or food

allergy and assess their correlations to the trial results.

For this paper, the term “contact allergens” is used synonymously

to haptens to refer to small molecules capable of inducing allergic

contact dermatitis (ACD).

A systematic search of studies investigating the role of emollient

usage in preventing atopic dermatitis or food allergy in infants was

performed from inception to December 2020 (PROSPERO ID:

CRD42021233262).

Twelve clinical trials were included in the review. In each clinical

trial, from one to five emollients were used to enhance the skin

barrier, of which at least one contained contact allergens (Table 1). In

total, 16 different preparations were applied as an intervention,

including two bath oils. In 12 out of 16 preparations (75%), at least

one hapten from the common patch test series was identified. The

majority of the haptens were emollients, preservatives, and emulsi-

fiers. More than half of identified contact allergens also possess

irritating potential. Propylene glycol, identified in two emollients

used in three clinical trials, is a well‐known skin irritant. Therefore, its
usage in children under two is not recommended.1 Lanolin, despite

the evident moisturizing quality, displays a considerable risk of

development of ACD and is also not recommended to be used in

children before the age of two.1 Propylene glycol and lanolin were

used in 4 out of 12 clinical trials (33%). Phenoxyethanol, present in

cosmetics used in six clinical trials, is a preservative with low sensi-

tizing properties. However, due to its widespread use in cosmetics,
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sensitization rates are similar to lanolin. Another identified hapten,

isopropyl myristate, is also used as a penetration enhancer in topical

and transdermal formulations increases skin permeation by fitting

into the lipid lamellae and changing the microstructure of the stratum

corneum.2

Manufacturers are not obligated to provide the amount and

concentration of ingredients but only to show them in descending

order. A Resolution on safety criteria for cosmetic products

intended for infants, adopted by the Council of Europe (CM/

ResAP[2012]1), indicates that toxic ingredients and potent aller-

gens should not be present and that preservatives should be used

at their lowest effective concentrations in these cosmetics. Un-

fortunately, due to the occurrence of more than one contact

allergen in one cosmetic and their unknown concentrations, the

risk of allergic sensitization to emollients in preventive AD ther-

apy cannot be predicted.

Not every moisturizer improves skin barrier function; some even

may impair skin barrier function by damaging the stratum corneum,

removing skin lipids, increasing susceptibility to irritants, and accel-

erating trans‐epidermal water loss (TEWL).3 A “sensitive skin” animal

model study showed that topical applications of several branded skin

care products, marketed as “barrier repair” formulations, in fact

negatively affected the skin barrier.4 Furthermore, prolonged use of

emollients in preventive AD therapy may also lead to increased risk

of skin infections by altering the microbiome and increasing the risk

of AD and FA.

The only products in the trials that were free of common haptens

were Ceridal Lipogel, paraffin‐based‐bath oils, liquid paraffin, and

pure sunflower seed oil.

Studies are lacking in assessing the impact of haptens in

skincare products on the epidermal barrier and inflammation. Mc

Fadden et al.5 argued that prolonged skin exposure to haptens

could cause a shift in Th cell phenotype toward Th2 and favor Th2

immune responses to third‐party antigens. That selective Th2

phenotype would favor the occurrence or exacerbations of AD and

the development of IgE sensitization to proteins such as food or

pollen.6 Such mechanism would provide a speed lane for sensiti-

zation to large molecular allergens in cosmetics, among which are

food allergens like wheat hydrolysates. Moreover, it would explain

the dose‐response relationship between emollient use and food

and aeroallergen sensitization in the Enquiring About Tolerance

(EAT) study population.7

Historically it was believed that ACD was rare in children due to

limited exposure to haptens and immaturity of the immune system.8

Nowadays, it has become evident that ACD is among the most

common pediatric skin disorders and may begin even in early

infancy.9

There were limitations to our systematic review. Based on

data available from published clinical trials, we could not assess a

direct association between haptens contained in moisturizers and

either AD or FA. Quantitative analysis was not possible due to the

heterogeneity of extracted data; therefore, further research is

needed to validate our suppositions.
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We showed that the vast majority (75%) of emollients studied in

clinical trials contain at least one common contact sensitizer. Of note,

chronic skin exposure to sensitizing haptens increases the risk of

ACD development and may facilitate epicutaneous sensitization and

promote atopic dermatitis. Therefore, careful selection of emollients

should avoid potentially harmful ingredients, including haptens,

particularly when used in younger children.
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