
Allergy. 2020;00:1–3.	﻿�    |  1wileyonlinelibrary.com/journal/all

 

Received: 15 January 2020  |  Revised: 20 February 2020  |  Accepted: 23 February 2020

DOI: 10.1111/all.14275  

L E T T E R  T O  T H E  E D I T O R

Pilot study measuring transepidermal water loss (TEWL) 
in children suggests trilipid cream is more effective than a 
paraffin-based emollient

To the Editor,
Allergic diseases are the most common chronic diseases in 
Westernized countries and bear substantial associated health and 
socio-economic burden. Atopic dermatitis (AD) affects approxi-
mately 20%-30% of infants,1 while food allergy (FA) affects 5%-10% 
in early infancy. Approximately 40% of children with FA have expe-
rienced a severe, life-threatening allergic reaction and 40% report 
allergies to multiple foods.2 Evidence shows early-onset AD (par-
ticularly within the first 3 months) to be associated with a markedly 
increased risk of FA at 12 months.3 Reducing both severity and dura-
tion of AD could potentially reduce the incidence of FA.4 Moreover, 
skin barrier was recently found to be defective (as determined by 
increased transepidermal water loss or TEWL, low filaggrin, and 
reduced long-chained lipid levels) in both lesional and nonlesional 
skin in children with FA, providing further evidence that skin barrier 
could be a target for prevention.5-7 There have been recent reports 
using paraffin-/petroleum-based, trilipid-based, or steroid-based 
emollients on infants to improve the skin barrier defect and thus po-
tentially reduce FA.8,9 However, there is little evidence comparing 
emollients with each other in establishing improvement in TEWL.

We hypothesized that, in infants/children with dry skin/AD or 
FA, use of a trilipid cream would have greater efficacy in decreas-
ing TEWL than a paraffin-based emollient. Emollients that are par-
affin-based/alcohol-based/petroleum-based have variable effects 
and could possibly be detrimental to those with AD since occlusion 
inhibits keratinocyte differentiation and enhances S  aureus col-
onization. In comparison, trilipid skin barrier creams have specific 
properties that lead to skin barrier restoration: a 3:1:1 ratio of cera-
mides, cholesterol, and free fatty acids, mimicking the skin's natural 
lipid composition, a low pH, similar to the physiological pH of skin, 
and free fatty acids that activate peroxisome proliferator-activated 
receptors (PPARs), which is reduced in AD.8 Unlike standard emol-
lients, trilipid creams restore the normal lipid lamellar organization in 
the skin, enhance keratinocyte differentiation and function, as well 
as innate immune responses and reduce TEWL.

Therefore, we performed a pilot study in 45 infants/children 
with dry skin/AD to test whether use of Aveeno Daily Moisturizing 
Lotion (fragrance-free)TM vs EpiCeramTM improved TEWL (Table 1). 
The Aveeno is petrolatum-/paraffin-based with dimethicone (1.2%) 

being the active ingredient, pH 5.6. EpiCeram contains three essen-
tial lipids: ceramides, conjugated linoleic acid (CLA), and cholesterol 
in a physiologically balanced patented 3:1:1 ratio at a pH of 5. We 
recruited infants, toddlers, and children who had a doctor’s diagno-
sis of dry skin or AD at one site (Stanford) under an IRB-approved 
protocol. Participants had no viral illnesses at the time of TEWL and 
were not on emollients or other medications. Participants and fam-
ilies were blinded, given the emollients in separate containers, and 
instructions for storage at room temperature. They were taught how 
to apply the emollient evenly, what amount to use (a quarter size), 
and were instructed not to use other emollients over a 5-week pe-
riod. Each participant served as a comparator (right vs left arm), and 
families were taught only to use one type of emollient on one arm 
vs contralateral arm. After emollients were wiped off 10 hours prior 
to the clinic visit, measurements of TEWL were taken using stan-
dardized procedures by trained study staff. TEWL was performed at 
baseline (either right or left arm-anterior surface of the forearm—the 
volar surface) and 5 weeks on nonlesional skin.

Results showed an improvement of skin barrier as measured 
by a reduction in TEWL (Figure 1). Infants and children (0-5 yrs) 
with dry skin/AD (n=45) were given EpiCeram daily (on left arm) 
vs Aveeno (on right arm) for 5  weeks, applied to lesional and 
nonlesional skin. A significant reduction in TEWL was observed 
(p<0.001) using a paired t test between 5  weeks vs baseline 
(Figure 1). In addition, using the same statistical analyses, we 
found a significant difference (P < .001) between right and left arm 
TEWL after 5 weeks of treatment with Aveeno vs EpiCeram. An 
intention-to-treat population was used for analysis. There were no 
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TA B L E  1   Demographic information on 45 participants

Category Outcome

Age range 4-82 mo

Time on emollient 5 wk

Sex 49% female

Food allergy alone (neither dry skin or AD) 33%

AD or dry skin alone (n = 3 with dry skin only by 
xerosis score)

33%

FA and AD (none with dry skin alone) 33%
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dropouts. All individuals reported using the emollient for at least 
5 out of 7 days. TEWL below 15 is considered normal. The same 
individuals are shown by connecting the lines between right and 
left arm.

The paired analyses assume (Figure 1) that the baseline measure-
ment of contiguous pre-/postmeasurements would be equal to the 
baseline measurement of noncontiguous pre-/postmeasurements.

In conclusion, these preliminary results from a pilot, single site, 
blinded study show evidence of heterogeneity in TEWL response 
to different emollients. In this study, a trilipid cream was more ef-
fective than a paraffin-based emollient in reducing TEWL in those 
infants/children with known defects in the skin barrier. This has 
several implications as international studies are currently ongoing 
which attempt to test whether a specific emollient decreases FA 
risk; however, not all emollients seem to be the same in improving 
skin barrier defects (as measured by TEWL). To our knowledge, our 
study is the first to test one emollient vs another in TEWL outcomes. 
Our study is limited by several features since it used a small sample 
size, a single site, and patients only used the products for 5 weeks. 
In addition, participants were not randomized into separate groups 
but rather used as their own comparators, and mixing might have oc-
curred in left vs right arm usage of emollient. Nevertheless, despite 
these limitations, our pilot data showed significant results. Further 

studies are underway to examine the effects of these two emollients 
on FA sensitivity.
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t test between right and left arm 5 wk of treatment with EpiCeram. TEWL below the reference black line of 15 is considered normal. Same 
individuals are shown by connecting lines between right and left arm
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