DR ADRIAN J LOWE (Orcid ID : 00000024691-8162)

DR JOHN C SU (Orcid ID : 00600024021-5423)

Article type _ : Research Letter

Title: A randomisedtrial of a barrier lipid replacement strategy for the prevention of

atopic dermaiitis and allergic sensitisation The PEBBLES Pilot Study

Running title:"An RCT of barrier lipid replacement for prevention of AD
Counts: Word count- 862 Table count — 1.

Authors: ASkowet! 42, JCSW# 244 KJ Allen®* 3, MJ Abramson, N Cranswick®3, CF
RobertsofyD Forstef 7, G Varigo$, S Hamilton* 2 R Kennedy *3, C Axelrad, MLK
Tang® %3 SC Dharmage 42,

*Equal senitorauthort Correspondinguthor.

1. Allergy and Lung Health Unit, Melbourne School of Population and Global Health,

University of'Melbourne, Melbourne, 3010

2. MurdochChildrers Research Institute, Royal Children's Hospital, Parkville, 3052
3. Royal Children's Hospital, Parkville, 3052

4. Monash University, Eastern Health Clinical School, Eastern Health, Bp:x3Hzi8

5.Department of Epidemiology & Preventive Medicine, Monash University, Melbourne,

Australia

6. Royal Women’s Hospital, Melbourne, Australia.

This is the author manuscript accepted for publication and has undergone full peer review but
has not been through the copyediting, typesetting, pagination and proofreading process, which
may lead to differences between this version and the Version of Record. Please cite this article

asdoi: 10.1111/bjd.15747

This article is protected by copyright. All rights reserved


https://doi.org/10.1111/bjd.15747�
https://doi.org/10.1111/bjd.15747�

7.La Trobe University, Melbourne, Australia.

Corresponding author: Adrian Lowe

Allergy and Lung Health Unit

Centre forrEpidemiology and Biostatistics
Melbourne Schoal of Population and Global Health
University of'Melbourne VIC 3010

Level 3, 207 Bouverie Street

email: lowea@unimelb.edu.au

Declaration of funding support:

This trialwas supported by the Financial Markets Foundation for Children, and the Asthma
Foundation of Victoria. Additional support was been obtained via an NHMRC equipment
grant to purchase instruments usedneasure biphysical aspects of skin. PuraCap ™
providedEpiCerani™, the study intervention, at no cost to the study. PuraCap had no role in
the design.er.decision to publish the results presented in this pajierSCD, KJAand

MCM are supported by NHMRC fellowships.

It is hypothesised that the impaired skin banneatopic dermatitisAD) allows the immune
system to be"exposed to environmental allergens, resultsensitisatiomndallergic
diseaskl]. Twossmall trials recently found that routine usewfollientsreduced the
incidence ©AD during the active treatment peribg approximately half [2, 3]t remains
unknown if prophijactic ue of emollientscanprevent the development AD beyond the
treatment period (as opposed to simply delay its onset) or if this reducd@nlgads to a

reduced risk of allergisensitisation

The previous trials in this area have used standard emdieBis In this trial, we chose a
ceramide dominant emollient (EpiCeram™3,it may provide greater preventive effgtts
Skin affected by AD is deficient in ceramidé$. EpiCeramhas been formulated to contain
physiological ratios of ceramides, cholesterol and free fatty acids, $iaghtly acide pH
(5.0)which aids the production and secretion of ceramides by thg$kiAcidic emollients

have been shown to help prevent AD and airway inflammation in a murine modéNg7].
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have previously demonstrated parent compliance, and initial evidence of safety, for use of

EpiCeram for AD prevention in neonai@ls

We conducted a pilot randomised, parallel, single blind (out@ssessor), controlled trial

of the effect of twice daily application of EpiCeram™ for the first six months of life on the
incidence of ADJand skin barrier function in high risk infants up to 12 months ofTagm
infantswithsafamily history of allergi disease were recruited from maternity wards (see
online supplement)At enrolmentparentof infantsin the intervention groupvere

shownhow to apply approximately 6 grams of EpiCerato®he full skin surface of their
child twice per day.Treatment waso commence within the first three weekido other

skin care instructions were providedeithergroup.

Clinical follow-up of infantsby a blinded assessor (CAgcurred at six weeks, six months
and 12 months of agéransepidermal water loss (TEWL3kin pH, hydration and
“oiliness” (sebumwere assessagsing standardized protocolSqurage & Khazaka,
Cologne, Germany). At six and 12 montsisn prick tests were performéal six common
allergensalong.with saline and histamine contfB]qStallergenes lancetstollister-Stier
aercaallergenextracts, ALK (USA) food allergeextracs).

A total of 1306infants were screeneahd 80 infantsecruited(onlineFig. 1). The groups
were well balancedn a range of baseline factors (onliable 1) There was minimal loss to

follow-uprat each time point (onlirfég. 1).

There were no adverse reactions to the study créatherence to the intervention was high
(76% applied the cream for at least 5 days per yedke of other emollients (not study
treatmentlpnaverage for at least 3 day®ek during the intervention period occurred in 39%

of the control group and 18%4 the intervention groufseeonline supplement).

Intentionto treat analysis showed no significant effect of routine barrier lipid replacement in
early life onAD or sensitisation outcomes (table 1). However, ther®a trend towards
reduced riskof AD and foodsensitisationn the intervention group at sand 12 monthsf

age (table Jlonline table 3 Adjustment foslightbaseline imbalances between groups
(presence. of sibling$orehead TEWLYid not materially alter the resultdatanot shown).

Per protocol analysgenly including infants who received 5 daysekor more of study
treatmentyevealed a significant reduction in fosénsitisatiorat 12 months in the treatment
group (0% [0/21] versus 19.4% [7/36], p=0.04line tabled). There were no differences

between groupfor bio-physical properties of the skin (online table 2). Among the
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intervention group, children who developed food sensitisation had a later initiation of

treatment (details1 online supplemeit

We found that twice daily prophylactic use of a ceramide dominant emollient, from the
neonatal period to six months of ag&s associated with a trend towards reduced incidence
of AD andifoodsensitisatiorat age 12 monthsuggestinghatbeneficial effects persistddr

at least months, after stoppingeatment.Whilst these resultsequire confirmation, they

support a rolder skin barrier emollients) prevention okensitisatiorand eczemaeyond the
treatment periodf barrierimprovement interventions can preveensitisatiorand/or the
development of chronic inflammatory processes in the skin that are found in adult AD, ther
may be long term preventive effects. Interestingly, we were unable to detect angfetiect
intervention, onsskin barrier functi¢es measured by TEWLWhile the effect size seen in

this study fer AD outcomes similar tostudies usingtandard emollienf, 3], this is the

first study to report outimes beyond the treatment period or trends for reduced food
sensitisation. Larger studies are required to examine the impact of such interventions on the
development of other important outcomes, including food allergy and as#sna.

EpiCerani™ is much moreexpensive than standard emollients, head to head studies and
economicanalysis would be required to demonstrate cost effectiveness. If such strategies are
effectivegthey.are likely to be incorporated into public health practice, as theynate to
implement andnay help reduce the burden of these comroonditions.
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Table 1; Effect of intervention at six weeks, six and 12 months.

Control group
% (n/N)

Creamgroup
% (n/N)

Risk ratio(95%Cl)

P val

UK working“party definition
6 weeks
6 months
12 months
Cumulative to 6 months**

Cumulativerto 12nonths**

0% (0/38)
18.9% (7/37)
16.7% (6/36)
21.6% (8/37)
30.6% (11/36)

7.7% (3/39)
10.3% (4/39)
8.1% (3/37)
13.1% (5/38)
18.4% (7/38)

0.54 (0.17- 1.70)
0.49 (0.13-1.80)
0.61 (0.22-1.69)
0.60 (0.26-1.38)

Investigater.observedD
6 weeks
6 months

12 months

0 (0/38)
16.7 (6/36)
16.2 (6/37)

2.6 (1/39)
10.26 (4/39)
5.3 (2/38)

0.62 (0.19- 2.01)
0.32 (0.07-1.51)

0.1

Skin Prick test
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Food allergens
6 months 22.9% (8/35) 12.8% (5/39)

12 months 19.4% (7/36) 8.8 (3/34)

0.56(0.20-56)

0.45 (0.13-1.61)

0.2

Inhalant allergenis

6 months 0% (0/35) 0% (0/39) -
12 months 2.8% (1/36) 8.8 (3/34) 3.18 (0.35-29.1)
Any allergen
Six months 22.% (8/35) 12.8 (5/39) 0.56 (0.20- 1.56) (
12 months 22.2% (8/36) 17.7 (6/34) 0.79 (0.31-2.05)

* Estimated using a Fisher’s exact test.
** Combines responses from prior clinical assessments.
T Food allergens: egg white, cows’ milk, peanut

t Inhalant allergens: dust mite, cat dander, and rye grass
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