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Summary Background. Eczema (atopic dermatitis; AD) is a very common itchy skin condi-
tion affecting 1 in 5 children and up to 1 in 10 adults worldwide. The skin of
eczema sufferers is prone to redness, irritation and dryness because it does not form
an effective barrier, i.e. the ability of the skin to stop irritants, allergens and micro-
organisms getting into the body. Skin barrier dysfunction is a hallmark of AD. The
regular and liberal (600 g/week for an adult) use of emollients is recommended for
all patients with eczema), even between episodes of itching and redness, to soften
and soothe the skin. In England alone, almost 9 million prescriptions for emollient
creams were issued in 2018, at a cost of over £50 million. Despite this widespread
use, relatively little is known about how commonly prescribed emollient creams
affect the skin's barrier, and thus the role of moisturizers in AD development and
progression remains unclear. We set out to compare three different types of emol-
lient cream and a no-treatment control.

Aim. To compare the barrier-strengthening properties of a new moisturizer contain-
ing urea and glycerol (urea—glycerol cream; UGC), with those of a glycerol-
containing moisturizer (glycerol cream; GC), a simple paraffin cream (PC) with no
humectant, and a no-treatment control (NTC).

Methods. This was an observer-blinded prospective Phase 2 within-subject multi-
lateral single-centre randomized controlled trial in adults with AD (Clinical Trials
#NCT03901144). The intervention involved 4 weeks of treatment, twice daily, with
the three products applied to one of four areas on the forearms the (the fourth area
was the untreated control, randomized allocation). Skin properties [dryness, trans-
epidermal water loss (TEWL), hydration and natural moisturizing factor (NMF)
levels] were assessed before, during and after treatment to see what happened to the
skin’s barrier. The primary outcome was skin sensitivity to the irritant sodium lauryl
sulfate (SLS) after treatment. We performed tests on the skin before and after treat-
ment to see what happened to the skin’s barrier.

Results. In total, 49 patients were randomized, completed treatment and included
in the analysis. UGC significantly reduced the response to SLS as indicated by a
reduction in TEWL compared with NTC (—9.0 g/m?/h; 95% CI —12.56 to —5.49),
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with PC (=9.0 g/m?/h; 95% CI —12.60 to —5.44) and with GC —4.2 g/m?/h; 95%
CI 7.76 to —0.63). Skin moisturization improved at sites treated with UGC compared
with NTC and PC, and this was accompanied by concordant changes in dryness and
NMF levels. Subgroup analysis suggested FLG-dependent enhancement of treatment
effects.

Conclusion. The study showed that not all emollient creams for eczema are equal.
The simple paraffin-based emollient, which represents the most widely prescribed
type of emollient cream in England, had no effect on the skin’s barrier and reduced
the skin’s NMF. UGC markedly improved the skin’s barrier and protected against irri-
tation. GC performed better than PC, but not as well as UGC. UGC strengthened the
skin barrier through a mechanism involving increased NMF levels in the skin, and
imparted protection from SLS-induced irritation. By helping correct a major patho-
physiological process, UGC has the potential to improve the long-term control of AD.
The results show that different emollient creams have different effects on our skin,
and only certain types have the ability to improve the skin’s barrier and protect

against irritants that trigger eczema.

Introduction

Atopic dermatitis (atopic eczema, AD) is a common
inflammatory disease of the skin, characterized by per-
sistent skin dryness and a reduced function of the skin
as a barrier to the outside environment. The liberal use
of moisturizers (emollients) is encouraged as a baseline
therapy for AD, with anti-inflammatory treatments
added as required.’ A growing, albeit still small, body
of evidence has suggested that regular use of moisturiz-
ers can prolong the flare-free period and reduce the
amount of anti-inflammatory treatment needed. This
has stoked interest in moisturizers and supported the
compelling hypothesis that, by correcting the skin bar-
rier defect, the primary development of AD can be
delayed or even prevented.” In recent years, a number
of studies have investigated this hypothesis with vary-
ing results, and have raised important questions about
the intervention itself.> Importantly, not all moisturiz-
ers have the same effect on the skin; some moisturizers
impart superior hydration,®> while some appear to exert
no positive (or negative) biophysical effects, and others
appear to increase skin permeability to irritants and
increase skin infections.*® Aqueous cream, for exam-
ple, is associated with a high rate of adverse cutaneous
reactions in children.” The variability of moisturizer
effects could go a long way to explain the challenges
patients experience in controlling the condition and
the poor overall adherence with topical therapy.® In
light of this, the aim of this work was to determine the
barrier-strengthening properties of a new moisturizer,
containing the active ingredients urea and glycerol
(urea—glycerol cream; UGC), compared with two

2 Clinical and Experimental Dermatology

reference creams, a glycerol-containing moisturizer
(glycerol cream; GC) and a simple paraffin cream [PC;
containing no humectant, and with a no-treatment
control (NTC)].

Methods

The West Midlands—Edgbaston Research Ethics Com-
mittee approved the study (18/WM/0311), which was
sponsored and funded by Perrigo Nordic. The study
was pre-registered on ClinicalTrials.gov (NCT0390
1144) and performed in accordance with the Helsinki
Declaration of 1964, and its later amendments. No
changes to the study design were made following com-
mencement. All subjects provided informed consent to
participate. Further details pertaining to the design
and conduct of the study can be found in Supplemen-
tary Data S1. The study data are available from the
authors on request.

Study design

This was an observer-blinded prospective phase 2
within-subject multilateral single-centre randomized
controlled trial to determine the superiority of the test
treatment at strengthening the skin barrier compared
with no treatment and two reference treatments in
adults with a recent history of AD. All participants
undertook all four treatment conditions. Each forearm
(volar face) was divided into two areas, providing four
possible treatment areas per subject (Supplementary
Table S1). All treatment areas were clear of the signs
of eczema at the start of treatment. Participants were

© 2022 The Authors. Clinical and Experimental Dermatology published by
John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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required to treat each area for 28 days with the allo-
cated study treatment (Table 1) or no treatment,
according to a randomized scheme. Dosing was one
fingertip unit (approximately 0.5 g) of each cream
applied twice daily, once in the morning and once in
the evening. The properties of the skin were assessed
before (Day 1), during (Day 15, for tolerability only)
and after (Day 29) treatment.

Outcomes

The primary outcome was skin sensitivity to the irri-
tant SLS following 28 days of treatment. SLS 1% was
applied to each pretreated (including NTC) skin area
on Day 29 under patches that were left in place for
24 h, and the response to SLS was measured 24 h
after patch removal on Day 31. Sensitivity to SLS was
reported as the change in transepidermal water loss
(TEWL) and redness from Day 29 to Day 31. The sec-
ondary outcomes were basal TEWL (change from base-
line), skin moisturization (capacitance, change from
baseline), skin surface dryness (change from baseline),
natural moisturizing factor (NMF) levels (after treat-
ment), participant-reported tolerability (on Days 1, 15
and 29 of treatment), objective tolerability [Erythema
Index (EI) from two-dimensional images, change from
baseline at Days 15 and 29 of treatment], amount of
cream used and the number of adverse events after
28 days of treatment. Tertiary outcomes included the
number of FLG loss-of-function mutations and descrip-
tive tabulations of TEWL by mutation status if suffi-
cient participants with mutations were detected.
Further details on how these outcomes were measured
can be found in Supplementary Data S1.

Statistical analysis
The trial was designed to detect a difference (in

change) of 3.5g/m?*/h TEWL in the primary

Table 1 Treatments.

comparison between the test treatment and the NTC,
at a 5% significance level (two-sided) with > 90%
power with an expected SD of the between-group dif-
ferences of approximately 6 g/m?/h (based on SD of
within-groups differences of approximately 8 g/m?/h
and a correlation of approximately 0.7). A sample size
of 40 participants was required and so the recruit-
ment target was set at 50 to account for dropouts.
For the secondary comparison between the test treat-
ment and one of the two reference treatments, this
sample also provided > 90% power to detect a differ-
ence of 2 g/m?/h TEWL, based upon an expected SD
of 3 g/m?/h.

The primary analyses were performed using analy-
sis of covariance (ANCOVA) with change (Day 31
minus Day 29) as the outcome, treatment as a fac-
tor, subject as a random effect and Day 29 included
as a covariate. Key group comparisons (UGC vs. NTC,
UGC vs. GC and UGC vs. PC) were calculated directly
from the ANCOVA model. These analyses were car-
ried out on both the full analysis set (FAS), presented
here, and the per-protocol set (PPS). The analysis on
the PPS was considered supportive of the primary
analysis carried out on the FAS (PPS data not
shown).

The secondary analyses of resting skin barrier func-
tion (TEWL), skin moisturization (capacitance), skin
surface dryness and EI (tolerability outcome) were per-
formed using ANCOVA with change (Day 29 minus
Day 1) as the outcome, Day 1 measurements as a
covariate, treatment as a factor and subject as a ran-
dom effect. The secondary analysis of NMF levels was
performed using ANOVA with Day 29 NMF as the
outcome, treatment as a factor and subject as a ran-
dom effect. No correction for multiple tests was per-
formed, and therefore the results from the secondary
analyses should be interpreted cautiously referring to
effect size and confidence intervals rather than nomi-
nal P values.

Name Manufacturer Ingredients

UGC  Miniderm Duo, ACO Hud

Nordic AB, Upplands Vasby,

Sweden

GC Miniderm cream, ACO Hud
Nordic AB, Upplands Vasby,
Sweden

PC Diprobase cream, Bayer plc,
Berkshire UK

Urea 20 mg/g and glycerol 200 mg/g (active ingredients) with butylene glycol, hydrogenated canola oil,
dexpanthenol, medium-chain triglycerides, cetostearyl alcohol, dimeticone, hard paraffin, glycerol
monostearate, macrogol stearate, triacetin, carbomer, water

Glycerol 200 mg/g (active ingredient) with hydrogenated canola oil, cholesterol, glycerol monostearate,
macrogol stearate, cetostearyl alcohol, dimeticone, light liquid paraffin, hard paraffin, white soft
paraffin, ethyl parahydroxybenzoate, methyl parahydroxybenzoate, purified water

White soft paraffin with cetostearyl alcohol, liquid paraffin, macrogol cetostearyl ether, chlorocresol,
sodium dihydrogen phosphate, sodium hydroxide, phosphoric acid and purified water

GC, glycerol cream; PC, paraffin cream; UGC, urea—glycerol cream.

© 2022 The Authors. Clinical and Experimental Dermatology published by
John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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Results

Participants

Recruitment took place during the period February—
May 2019, during which time 69 volunteers were for-
mally assessed for eligibility; 49 of these were enrolled
and completed the study (Fig. 1, Table 2). Treatment
compliance was good overall, with all participants
applying > 75% of the applications over 28 days.
Total cream consumption is presented in Table 3, and
protocol deviations are described in Supplementary
Data S1.

Sodium lauryl sulfate challenge

After 28 days of treatment, skin barrier function was
determined at each of the four treatment sites by mea-
suring skin sensitivity to the irritant SLS when applied
under a patch for 24 h.

At the untreated site, SLS challenge provoked a
clear response, with mean + SD increases in TEWL of
28.6 + 13.67 g/m?/h, visible redness of 1.4 + 0.68
points (measured on a four-point visual scale from 0
to 3, and equating to slight to moderate uniform ery-
thema), objective redness (measured with a Mexame-
ter) of 99.0 + 53.92 Mexameter units (MU) and

209 volunteers pre-screened

140 excluded

* 11 other reasons

* 17 declined to participate

» 58 initially expressed interest but were unable to be contacted
* 50 did not meet the inclusion criteria

* 4 recruitment had closed

A 4

69 consented and assessed for eligibility

20 excluded

e 2 otherreasons

* 16 not meeting inclusion criteria
* 2 declined to participate

Included (n= 49)

Intra-participant randomized allocation of the 4 treatment conditions

Discontinued intervention (n= 1)
Withdrawn (n=1)

Glycerol cream (n=1)

» Treatment with Paraffin cream stopped early (after 16 days) due to AE

» Participant choice to withdraw following AE affecting site treated with

!

Analysed (n=49)

» Per protocol set (PPS, n=45, 92%)
Excluded from PPS (n= 4, 8%)

» Full analysis set (FAS, n=49, 100%)

» Average daily use of product more than 1.5g

Figure 1 Trial flowchart. AE, adverse event; FAS, full analysis set; PPS, per-protocol set.

4 Clinical and Experimental Dermatology
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Table 2 Baseline characteristics of the study population.

Characteristic Full analysis set

Age, years® 37.6 + 16.26 (19-81)
Ethnicity, n (%)
Asian
Indian 2 (4)
Any other 2 (4)
Chinese 1)
Mixed
White and Asian 1)
White and Black Caribbean 1)
Any other 1)
White
British 37 (76)
Any other 4 (8)
Sex, n (%)
Female 29 (59)
Male 20 (41)
IGA for severity, n (%)
Clear (score 0) 11 (22)
Almost clear (score 1) 23 (47)
Mild (score 2) 15 (31)
Time since last flare, months® 1(0-8)
No. of relapses/flares in past 12 months® 4 (1 to > 20)
Nottingham Eczema Severity Score, n (%)
Mild (score 3-8) 41 (84)
Moderate, score 9-11 8 (16)
Self-reported allergies, n (%) 25 (51)
Filaggrin mutation status, n (%)
wi/wt 37 (77)
wt/flg™ 10 (21)
flg~/lg™ 1)

IGA, Investigator Global Assessment. “Mean 4 SD (range).
"Median (range).

Table 3 Treatment compliance.

UGC GC PC
Total consumption, 306 £ 7.54 26.1 £7.66 250+ 590
mean + SD
Daily use, mean £ SD  1.15+ 0.23 0.97 £ 025 0.94 +0.18
Mean daily use 0 0 0
<0.5g,n(%)
Mean daily use 4 (8) 2 (4) 0

>0.5g, n(%)

GC, glycerol cream; PC, paraffin cream; UGC, urea—glycerol
cream.

redness determined from dermoscopic images of
16.75 + 6.76 EI units (EIU) (Fig. 2, Supplementary
Fig. S1 and Table S2).

Pretreatment with UGC significantly reduced the
response to SLS compared with NTC, displaying esti-
mated effect sizes of TEWL —9.0 g/m?/h, and redness
—19.08 MU, —3.54 EIU and —0.35 points (Table 4,
Supplementary Figs S1 and S2, Supplementary

© 2022 The Authors. Clinical and Experimental Dermatology published by
John Wiley & Sons Ltd on behalf of British Association of Dermatologists.

Tables S2 and S3 for the PPS). The effect of pretreat-
ment with UGC was also significantly different to that
of PC (TEWL —9.02 g/m?/h; redness —27.04 MU,
—4.74 FIU and —0.45 points for redness) and to a
lesser extent GC (TEWL —4.194 g/m?/h; redness
—1.748 EIU; the changes of —4.49 MU and —0.09
points for the other measures of redness were not sig-
nificant). A post hoc analysis of change in TEWL with
PC compared with NTC confirmed that PC had no sig-
nificant effect on the response to SLS, despite a trend
for elevated TEWL (29.6 vs. 28.65 g/m?/h) and red-
ness (18.0 vs. 16.75 EIU). GC exhibited a significant
effect compared with NTC, albeit with a smaller effect
size than observed for UGC compared with NTC.

Transepidermal water loss and skin moisturization

The effect of treatment on basal TEWL and skin moistur-
ization is presented in Fig. 3. Sites treated with UGC
exhibited marginally but significantly smaller decreases
in TEWL compared with NTC sites (estimated difference
+ 0.51 g/m?/h), but not compared with sites treated
with GC or PC (Supplementary Table S4). A post hoc
analysis confirmed similarly significant marginal differ-
ences between the sites treated with the two reference
creams and NTC, which in all cases was attributed to a
greater reduction in TEWL at the NTC site than the
treated sites during the treatment period. Capacitance
was significantly higher at sites treated with UGC com-
pared with NTC [estimated + 5.74 arbitrary units (AU)]
and PC (estimated + 5.30 AU), but not GC (estimated —
0.78 AU). This was mirrored by reductions in skin sur-
face dryness and accompanied by increases in stratum
corneum (SC) NMF levels that followed the same pat-
tern. Unexpectedly, NMF levels were noticeably lower
following treatment with PC compared with NTC, and
were accompanied by marginally lower levels of capaci-
tance and slightly higher levels of surface dryness on
average.

Adverse effects

UGC was well tolerated with no evidence of stinging
or redness (Supplementary Data S1, Supplementary
Tables S5 and S6). Adverse events (AEs) were reported
in 40 participants (82%), with 19 reporting AEs possi-
bly or probably related to the treatments (Table S7).
Where AEs could be related to a single treatment, the
most common AEs were classed as ‘general disorders
and administration site conditions’ (UGC 0%, GC 6%
and PC 18%) and skin and subcutaneous tissue disor-
ders (UGC 2%, GC 4% and PC 4%).

Clinical and Experimental Dermatology 5
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Figure 2 (a—d) Primary outcome of skin sensitivity after 28 days of treatment: (a) visual redness/erythema (Day 31); (b) change in
objective redness measured with a Mexameter [in Mexameter units (MU), Day 31 minus Day 29]; (c¢) change in redness determined
from dermoscopic images [Erythema Index units (EIU), Day 31 minus Day 29]; and (d) change in transepidermal water loss (TEWL)
(Day 31 minus Day 29). Boxes indicate the median, 25th and 75th percentiles, with ‘+" for the mean and whiskers showing 1.5 x
interquartile range (IQR). Asterisks indicate the results of pairwise testing against UGC (test) (*P < 0.05, **P < 0.01, ***P < 0.001).
GC, glycerol cream; NTC, no-treatment control; PC, paraffin cream; UGC, urea—glycerol cream.

FLG mutation analysis

The analysis of treatment effects on skin sensitivity by
FLG genotype was a tertiary outcome, and is presented
in Table 4. There were 11 patients with FLG muta-
tions affecting one or both alleles, and so these were
grouped together (Table 5). This group exhibited
slightly elevated basal TEWL, a slightly higher
response to SLS (Supplementary Table S8) and a
reduced level of NMF levels (Supplementary Table S9)
as expected. The effect size for skin treatment with

6 Clinical and Experimental Dermatology

UGC vs. NTC was almost twice as large in the muta-
tion group than in the wildtype group (—15.06 vs.
—8.53 g/m*/h TEWL). This difference was even
greater when UGC was compared with PC (—17.36 vs.
—7.98 g/m?/h). In contrast to UGC, there was very lit-
tle difference in effect size between GC and NTC.

Discussion

Treatment of the skin for 4 weeks with UGC imparted
significant protection from SLS-induced skin irritation

© 2022 The Authors. Clinical and Experimental Dermatology published by
John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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Table 4 Summary of primary outcomes of skin sensitivity follow-
ing treatment.

Comparison Estimated difference  95% ClI P

Visual redness score at Day 31°

UGC vs. NTC  —0.35 —0.56 to —0.15 < 0.001
UGC vs. GC —-0.09 —0.29t0 0.115 0.39
UGC vs. PC —0.45 —0.65to —0.24 < 0.001
Objective redness,® MU; change from Day 29 to Day 31¢
UGC vs. NTC —19.08 —31.33t0 -6.83 <0.01
UGC vs. GC —4.49 —16.79 to 7.80 0.47
UGCvs. PC —27.035 —39.37 to —14.70 < 0.001
Objective redness,® EIU; change from Day 29 to Day 31%°
UGC vs. NTC  —3.54 —-5.11t0 —-1.96 < 0.001
UGC vs. GC -1.75 —3.33t0 -0.16 0.03
UGC vs. PC —4.74 —6.33t0o —3.16 < 0.001
TEWL, g/m%h; change from Day 29 to Day 31¢
UGC vs. NTC  —9.03 —12.56 to —5.49 < 0.001
UGC vs. GC -4.19 —7.76 to —0.63 0.02
UGC vs. PC -9.02 —12.6to —5.44 < 0.001
GCvs. NTC®  —4.83 —-841to0—-1.25 < 0.01
PC vs. NTC?® —0.005 —3.60 to 3.59 1.0

ANCOVA, analysis of covariance; AU, arbitrary unit; EI, Ery-
thema Index; GC, glycerol cream; MU, Mexameter unit; NTC, no-
treatment control; PC, paraffin cream; UGC, urea—glycerol cream.
P < 0.01 values are displayed in bold. *No correction for multiple
tests was performed, and therefore the results from the secondary
analyses should be interpreted cautiously referring to effect size
and CIs rather than nominal P values. "ANCOVA model includes
fixed factor for treatment and random effect for patient. “Based
on Mexameter readings. YANCOVA model includes fixed factor
for treatment, random effect for patient and covariate for Day 29
measure. “Based on EL Secondary outcome measure of skin sen-
sitivity. ®Post hoc analysis.

compared with NTC and the two reference creams, as
indicated by reduced levels of TEWL and redness.
Challenging the skin with SLS is a validated approach
to assessing skin barrier function.®*° The response to
SLS is determined by the structure and function (per-
meability) of the skin.! Owing to a defective skin bar-
rier, SLS more readily penetrates the skin of patients
with AD to elicit irritation.'? Irritants such as SLS are
important triggers that exacerbate AD, and so there is
a need for treatments that can enhance skin barrier
function to reduce susceptibility to them. Unfortu-
nately, some moisturizers increase the skin sensitivity
to irritants and allergens.’>'* However, there is good
evidence that moisturizers with 5% urea can
strengthen the skin barrier.!>'® In addition, one of
these moisturizers was found to significantly prolong
the eczema-free period compared with no treatment!®
and a reference moisturizer.’ In the current study, we
found that a moisturizer with just 2% urea and 20%
glycerol exhibited comparable protective effects. The
response to SLS was reduced by a clinically significant

© 2022 The Authors. Clinical and Experimental Dermatology published by
John Wiley & Sons Ltd on behalf of British Association of Dermatologists.

degree, with a 30% reduction in TEWL and 20%
reduction in objective erythema. This also implies that
by strengthening the skin barrier, pretreatment of the
skin with UGC has the potential to delay relapses of
AD. The lower urea concentration in our cream is
important, as concentrations of > 5% have been asso-
ciated with a stinging sensation. We found virtually
no evidence of adverse sensations upon application of
UGC, and administration site conditions related to a
single treatment were reported only at sites treated
with the reference products.

Although the UGC was protective in all participants,
the effect was almost twice as large in carriers of FLG
mutations. GC was also protective, but to a signifi-
cantly less extent, and was not affected by carriage of
FLG mutations. This meant that the protective effect
of UGC compared with GC was twice as large in
patients with an FLG mutation compared with those
without. Treatment with PC had no significant effect
on the response to SLS challenge on average, and
appeared to increase sensitivity in some patients, espe-
cially those with FLG gene mutations. Both UGC and
GC, but not PC, delivered clinically significant
improvements in skin moisturization, supported by
decreased skin surface dryness and increased levels of
NMF in the SC. The negative effects of simple emol-
lients, like the PC tested here, have been raised previ-
ously and include inability to rehydrate the skin,
elevation of TEWL and increased susceptibility to irri-
tants, 3131417

The results of this study are consistent with the find-
ings of a recent systematic review that found evidence
to support the superiority of glycerol-based moisturizers
over moisturizers without a humectant for restoring
skin hydration.®> Although glycerol and urea are both
effective humectants, urea has been found to have
physiological effects, including the ability to enhance
filaggrin expression by keratinocytes'® and conse-
quently increase NMF levels in the skin (NMF is a
downstream product of filaggrin catabolism).'® Both
filaggrin expression and NMF levels are associated with
skin barrier function and the severity of AD.' This
study demonstrates that UGC significantly increases SC
NMF levels, possibly through increased FLG expression,
and suggests that this contributes to the positive effects
on the skin. Participants in this study with FLG muta-
tions exhibited both reduced NMF levels and raised
TEWL, consistent with the literature.'® The enhanced
effect of UGC, but not GC, on the skin barrier in FLG
mutation carriers suggests that urea can stimulate a
more pronounced effect in these cases. FLG mutations
are the most common risk factors for AD, and

Clinical and Experimental Dermatology 7
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Figure 3 (a—d) Secondary outcomes: (a—c) change in (a) transepidermal water loss (TEWL), (b) skin hydration [capacitance in arbitrary
units (AU)] and (c) skin surface dryness from Day 1 to Day 29, and (d) stratum corneum natural moisturizing factor (NMF) levels at
Day 29. Boxes indicate the median, 25th and 75th percentiles, with ‘+’ for the mean and whiskers showing 1.5 x interquartile range.
Asterisks indicate the results of pairwise testing against UGC (test) (*P < 0.05, **P < 0.01, ***P < 0.001). GC, glycerol cream; NTC,

no-treatment control; PC, paraffin cream; UGC, urea—glycerol cream.

suppression of filaggrin expression is a downstream
effect of proallergic inflammation in the context of AD,
suggesting that treatment with UGC could contribute to
the correction of pathophysiological events driving this
condition.”® Environmental modification of FLG-
associated risk in early life, such as by the hardness of
water used for washing, has already been identified,
and involves altered susceptibility to surfactants (such
as SLS) used for washing.?! Our study shows that emol-
lient pretreatment can reduce that risk, and may

8 Clinical and Experimental Dermatology

therefore offer protection against the development of
AD in early life.

In the products used, urea and glycerol are recog-
nized as active ingredients; however, the formulations
under investigation also contain excipients that could
potentially influence the effects observed. For example,
canola oil, present in both GC and UGC, helps restore
normal skin barrier function after irritation, while dex-
panthenol, present in UGC, has moisturizing and skin
barrier-enhancing properties.>>?> This limits the

© 2022 The Authors. Clinical and Experimental Dermatology published by
John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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Table 5 Tertiary outcome of skin sensitivity (transepidermal water loss change from Day 29 to Day 31) by FLG genotype.

Estimated difference (95% Cl)®

Comparison Wildtype (n = 35) FLG mutation (n = 11)

UGC vs. NTC —8.53 (—12.24 to —4.82)*** —15.06 (—21.69 to —8.44)**x*
UGC vs. GC —2.94 (—6.66 to 0.78) —8.39 (—15.05 to —1.74)*
UGC vs. PC —7.99 (—11.72 to —4.24)%*x* —17.36 (—23.99 to —10.73)%**
GC vs. NTC —5.59 (—=9.35 to —1.84) ** —6.67 (=13.27 to —0.065)*
PC vs. NTC —0.55 (—=4.32 t0 3.22) 2.30 (—4.30 to 8.89)

GC, glycerol cream; NTC, no-treatment control; PC, paraffin cream; UGC, urea—glycerol cream. *No correction for multiple tests was per-
formed, and therefore the results from the secondary analyses should be interpreted cautiously referring to effect size and CIs rather

than nominal P values. *P < 0.05, **P < 0.01, ***P < 0.001.

generalizability of these findings to other urea—
glycerol-containing creams with different formulations.
Another limitation of this study is its relatively small
sample size performed at a single centre in a soft water
area during the spring months with a predominantly
white British middle-aged adult population. There is
no reason to believe that these effects would not be
observed in other populations and settings; however,
the scale may be different. For instance, hard water is
associated with greater irritant responses to SLS, while
the risk and severity of dermatitis increases in the win-
ter, and advancing age (> 60 years old) and darker
skin colour is associated with an increased risk of
xerosis.?®?12* These factors are all likely to increase
the scope for positive effects, and may increase the
scale of responses to topical treatments. Further ran-
domized studies will be required to draw firm conclu-
sions and to confirm that FLG mutation status impacts
the skin response to different moisturizers. We propose
that this model of establishing the skin barrier proper-
ties of a moisturizer first, before progressing to large-
scale clinical trials, is a valuable approach for under-
standing moisturizer effects and selecting the best can-
didate treatment.

Conclusion

This study highlights that not all creams have positive
effects on the skin barrier and the potential to improve
the long-term control of AD. PC and its generic equiv-
alents are commonly used creams for AD, accounting
for 22.3% of emollient cream prescriptions in England
in 2018; 37% if including similar oil-in-water emol-
lient preparations without humectants.?> There is an
absence of evidence supporting the use of these simple
emollients for the treatment of AD, and this study
finds that they may not improve the condition of the
skin barrier and that they could in fact contribute to

© 2022 The Authors. Clinical and Experimental Dermatology published by
John Wiley & Sons Ltd on behalf of British Association of Dermatologists.

the increasing incidence of allergy and AD. UGC signif-
icantly strengthened the skin barrier, as indicated by a
reduced susceptibility to the irritant SLS, through a
mechanism involving, or resulting in, increased NMF
levels in the skin. By helping to correct a major patho-
physiological process in this condition, UGC has the
potential to improve the long-term control of AD, as
already established for a moisturizer with 5% urea. By
clearly defining the effects of three different types of
moisturizer on the skin, the results of this study offer
an insight into the variable findings of recent eczema
prevention studies,” and suggest that moisturizer for-
mulation is a critical factor in determining treatment
success.
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What's already known about this topic?

» Treatment with a skin barrier strengthening
cream has been shown to prevent relapse of AD.
By contrast, some emollients, such as aqueous
cream, disrupt the skin barrier and induce
adverse skin reactions.

» Early emollient interventions to prevent the
development of AD have yielded conflicting find-
ings.

» A comparison of the effects of key classes of
emollients, to each other and to untreated skin,
on the skin barrier is needed.

What does this study add?

» A simple paraffin-based cream did not provide
any skin benefits compared with no treatment
and reduced the amount of NMFs.

* A moisturizer containing urea and glycerol
exhibited barrier-strengthening effects, imparted
greater skin moisturization and protected the skin
from irritation.

» The different effects of emollients on the skin
barrier contribute to our understanding of why
they are associated with different clinical out-
comes, raising the importance of emollient choice.
 Not all emollients exhibit skin barrier-
strengthening effects, highlighting their different
therapeutic potential for treating and preventing
conditions driven by skin barrier defects, such as
AD.
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