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To the Editor,

Increasing evidence suggests that allergen sensitization through a dysfunctional skin barrier
can result in Type 2 immune activation and subsequent food allergy (FA). It is now
hypothesized (dual allergen exposure hypothesis) that early life allergen exposure through
the skin induces FA whereas early oral exposure with a diverse diet leads to tolerance. In the
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Learning Early About Peanut (LEAP) and Enquiring About Tolerance (EAT) studies, the
severity and duration of AD during the first year of life predicted subsequent peanut allergy
(PA) and sensitization.1: 2 Inflammatory cytokines such as IL-25, 1L-33, and TSLP
(alarmins) released by epidermal epithelial cells on injury or stress lead to type 2 immune
allergic response rather than tolerogenic responses.3 Skin barrier FA prevention studies
suggest that regular use of certain prophylactic emollients may aid in primary prevention for
AD and subsequent allergic sensitization.#~" However, recent studies seem to suggest that
not all emollients are similar in their ability to correct the skin barrier and to prevent allergic
sensitization.8 Allergic sensitization is associated with increases in plasma IgE; whereas
natural tolerance to protect against allergies is associated with increased plasma IgG4/IgE
ratios.® Studies that identify mechanisms by which emollients (trilipid vs. paraffin/
petrolatum emollients) normalize the immune system to a protective state of natural
tolerance are needed.1% We hypothesized that infants who received trilipid vs. paraffin/
petrolatum -based emollients would show increases in 1gG4/IgE ratios and that this would
be associated with increases in IL-10 and latency-associated peptide (LAP)+-producing
CDA4+ T cells and decreases in IL-4-producing CD4+ T cells. Since these infants could be
exposed to peanut in house dust or grass in the outdoor environment and thereby sensitized
to these allergens (and others not tested) through contact with dry skin/eczema, we further
postulated that specific allergen 1gG4/IgE ratios could be improved by trilipid vs. paraffin/
petrolatum-based emollients.

In this pilot randomized, controlled study at a single site (Stanford) under IRB approval, we
compared the effects of 12 weeks of total body application of daily trilipid cream
(EpiCeram™, provided by Primus Pharmaceuticals) vs. a paraffin/petrolatum-based cream
(Aveeno™), in infants between 4 to 9 months with and without dry skin/AD and measured
biomarkers associated with both inflammatory and tolerogenic responses (IgE, 1gG4, IL-4
CDA4+, IL-10 CD4+ and LAP CD4+ T cells) via published techniques using stored plasma
and peripheral blood mononuclear cells from the participants.®

We identified 16 infants with and without AD and stratified evenly for AD and FA (defined
by food challenge). Infants with any autoimmune diseases, infection, or cancer diagnosis
were excluded (Clinical Trials.gov NCT03663673). Written consent was obtained from the
parents or guardians of the infants. We chose EpiCeram™ because prior studies had
indicated that trilipid skin barrier creams mimicking the skin’s natural pH and lipid
composition (3:1:1 ratio of ceramides, cholesterol and free fatty acids) were superior to
conventional moisturizers in improving skin barrier function.8 We chose Aveeno because it
was the most frequently used emollient in families. All emollients were blinded. The
participants/families were instructed not to use any other emollients. They also were asked
to minimize bathing to once a day. No other skin treatments were being used at the time of
the study. The participants were not on any medications.

All infants were likely exposed to peanut dust as all households listed eating peanut on a
regular basis. Peanut allergy was determined by validated food challenge performed in our
clinical research unit with trained personnel as per PRACTALL guidelines and they all
reacted at 144 mg dose with hives.11 Due to the summer-fall seasons (2019) in which the
infants were treated during the 12-week period, they were likely not exposed frequently to
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grass pollens. Tables 1 and 2 outline baseline characteristics of infants by treatment group
and atopic status, respectively.

Blood was obtained from infants at enrollment and at the end of the study. Total and peanut-
and grass-specific 1IgG4 and IgE were conducted via John Hopkins University laboratories.
Methods for characterization of T cell subsets have been detailed previously.}2 The mixed
effect linear regression models were fitted to each marker (log-transformed) as a function of
intervention group, study time, and their interaction. The significant interaction term
represents significant difference between the change of markers over study time across the
Aveeno™ and EpiCeram™ groups.

After 12 weeks of treatment, we found that infants had a significant difference on the change
of total IgE and total 1gG4 across two groups. Those using the trilipid cream had a decreased
total IgE, whereas the Aveeno™ group had an increased total IgE (p=0.0005). A higher
increase in the total 1gG4 level was observed in the infants using trilipid cream compared to
those using Aveeno (p=0.020). No significant differences were observed for the grass-
specific IgE or 1gG4 or peanut-specific IgE; however, we observed significant changes in
peanut-specific 1gG4 between groups (p=0.0004). Additionally, the total and peanut-specific
IgG4/IgE ratios (corrected for by comparing the same unit) also showed the significant
difference of change over time across the Aveeno and EpiCeram groups (p<0.0001 and
p=0.0004, respectively) (Figure 1)

We also found differences in immune T cells with treatment. Compared to Aveeno™,
EpiCeram™ was associated with significant increases in tolerogenic 1L-10+ expressing
(p<0.0001) and LAP+ expressing CD4+ (p=0.002) T cells, and significant decrease in
proinflammatory IL-4+ expressing CD4+ T cells (p=0.004).

To our knowledge, this is the first study to compare immune markers with use of different
emollients. These results build upon previous findings that indicate that trilipid creams are
more efficacious than standard paraffin/petrolatum-based ones for the prevention of AD and
subsequent FA.> Overall, there was a trend towards decreased IgE and proinflammatory
cytokines and increases in tolerogenic T cell subtypes in infants using trilipid creams
compared to those using paraffin/petrolatum-based products within a 12 week period. The
main limitations of the study are the small sample size and the short period of time of
treatment.

These pilot findings improve our understanding of the immune pathogenesis of AD and the
role of epithelium and subsequent T cell activation pathways and associated cytokines
involved. These are preliminary findings that could be used towards the design of
breakthrough translational clinical research and treatment. Our results demonstrate that the
hallmarks of allergen tolerance (increases in 1gG4/IgE) can be modulated within 12 weeks
of emollients meant to improve skin barrier protection. There were differential effects on
peanut specific 1gG4 (which increased with EpiCeram) versus grass specific 1gG4 (no
change). The authors speculate that this may be related to different routes of exposure to
food (skin) versus inhalant allergens (respiratory tract). We also detected differences in Th2
vs. Th1 shift with decreases in proinflammatory cytokines such as IL-4, and increases in
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anti-inflammatory cytokines such as I1L-10 and LAP.13 It is interesting to note that LAP-
expressing T cells have been shown to have immunosuppressive effects mediated via TGF-
B;14 further studies will focus on the induction of regulatory T cells and other cell subsets
during skin barrier emollient usage.

In summary, these results may assist with the design of larger studies for optimization of
emollients and identification of biomarkers for monitoring therapy progress. In addition,
these data suggest that proper emollient use could potentially prevent atopic diseases and
could be a modality added to early introduction of foods in prevention guidelines.
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IMPACT STATEMENT

To our knowledge, this is the first study to compare immune markers with use of different
emollients. These results suggest that trilipid creams could be more efficacious than
standard paraffin/petrolatum-based emollients for improvement of systemic immune
markers in AD and other atopic conditions
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Figure 1.

Boxplot for biomarkers change from baseline to week 12, stratified by intervention group.
Boxplots of biomarkers by intervention group and study time. The mixed effect linear
regression models were fitted to each marker (log-transformed) as a function of intervention
group, study time, and their interaction. P values represent the significant differences
between the change of markers over study time between the Aveeno and EpiCeram groups.
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Baseline characteristics

Table 1.

Randomized Intervention group

Total N=16
Aveeno N=8 EpiCeram N=8

Age in months (median [range]) 514, 9] 4514,8] 55[4,9]
ADI/FA status (%)

AD-FA+ 4 (25%) 2 (25%) 2 (25%)

AD+FA- 4 (25%) 2 (25%) 2 (25%)

AD+FA+ 4 (25%) 2 (25%) 2 (25%)

HC 4 (25%) 2 (25%) 2 (25%)
Baseline markers (median [range])

Total IgE (KU/L) 4750[1,2415]  51.50 [1, 1983] 46 [2, 2415]

Grass IgE (KU/L) 0.26 [0.05,2.38]  0.23[0.05,2.38]  0.26 [0.05, 1.12]

Peanut IgE (KU/L) 1.80[0.05,5.71] 1.93[0.05,5.71] 1.80 [0.05, 5.15]

Total 1G4 (mg/dL) 19 [17, 24] 19.50 [17, 21] 19 [17, 24]

Grass 1gG4 (mg/mL) 0.30[0.10,0.80]  0.20 [0.10,0.40]  0.30 [0.20, 0.80]

Peanut 1gG4 (mg/mL) 0.20[0.10,0.30]  0.20 [0.10,0.30]  0.10 [0.10, 0.30]

%IL-10 CD4+ 3[1, 5] 2.50 [1, 5] 350 [2, 5]

%LAP CD4+ 2.50 [1, 4] 250 [2, 4] 2.50[1, 4]

%IL-4 CD4+ 5[2,9] 5[3, 8] 5[2,9]
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