PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Wootton CI, Sodaly MK, Billamay SX,
English JSC, Mayfong M (2020) Patch test results

in paediatric patients with atopic dermatitis in Laos.

PLoS ONE 15(4): e0231455. https://doi.org/
10.1371/journal.pone.0231455

Editor: Pal Bela Szecsi, Copenhagen University
Hospital Holbak, DENMARK

Received: December 8, 2019
Accepted: March 24, 2020
Published: April 14, 2020

Peer Review History: PLOS recognizes the
benefits of transparency in the peer review
process; therefore, we enable the publication of
all of the content of peer review and author
responses alongside final, published articles. The
editorial history of this article is available here:
https://doi.org/10.1371/journal.pone.0231455

Copyright: © 2020 Wootton et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the manuscript and its Supporting
Information files.

Funding: CW The British Association of
Dermatologists Geoffrey Dowling Fellowship The

RESEARCH ARTICLE
Patch test results in paediatric patients with
atopic dermatitis in Laos

Catriona |. Wootton®'2*, Mong K. Sodaly®*, Somxay X. Billamay®*, John S. C. English*,
Mayxay Mayfong'->6*

1 Lao-Oxford-Mahosot Hospital-Wellcome Trust Research Unit (LOMWRU), Vientiane, Laos, 2 Churchill
Hospital, Oxford University Hospitals NHS Foundation Trust, Oxford, United Kingdom, 3 Allergy Clinic, Lao-
Korea Childrens’ Hospital, Vientiane, Laos, 4 Nottingham NHS Treatment Centre, Nottingham, United
Kingdom, 5 Institute of Research and Education Development (IRED), University of Health Sciences, Ministry
of Health, Vientiane, Laos, 6 Nuffield Department of Medicine, Centre for Tropical Medicine and Global
Health, Churchill Hospital, Oxford, United Kingdom

® These authors contributed equally to this work.
I These authors also contributed equally to this work.
* ciwootton@aol.com

Abstract

Background

Dermatological services in Laos, South East Asia are limited mainly to the capital and patch
testing is currently not available, so no data exists regarding the common cutaneous aller-
gens in this population.

Objectives

The aim of this study was to document common allergens in paediatric patients with atopic
dermatitis attending the allergy clinic in the capital, Vientiane.

Patients/Materials/Methods

Fifty paediatric patients with atopic dermatitis were patch tested using TRUE Test® panels
1 to 3 (35 allergens). Readings were taken at Days 2 and 4.

Results

Twenty-six positive patch tests were recorded on Day 4 in 15 children (30%). The most com-
mon allergens were: gold (18%), nickel (10%), formaldehyde (6%) and p-Phenylenediamine
(6%). Other positive allergens were potassium dichromate (2%), cobalt dichloride (2%), Bro-
nopol (2%), paraben mix (2%), fragrance mix 1 (2%) and neomycin (2%). The majority of
the patients with positive reactions were female.

Conclusions

This study represents the first documented patch test results in the Lao population. It is hoped
that these findings will help clinicians to advise the families of children with atopic dermatitis on
common allergens to avoid and inform future work on contact dermatitis in this population.
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Introduction

Laos is a landlocked country in South East Asia with a population of almost 6.8 million people;
roughly 800,000 of which live in the capital, Vientiane. The country is made up of several dif-
ferent ethnic groups and the main occupation is rice farming. A dermatology clinic exists in
the capital but patch testing is currently not available. The aim of this study is to document
common allergens within the paediatric atopic dermatitis (AD) population. Controversy still
remains regarding whether patients with AD are more or less likely to develop contact allergy
[1] but paediatric patients with AD were selected for this study as these individuals are exposed
to potential allergens from an early age.

Currently there is no data on common contact allergens in the Lao population, so this study
along with its sister study looking at contact allergy in an asymptomatic adult population
(medical students), aims to establish the common allergens in this community, paving the way
for future research.

Methods

Paediatric patients with AD, known to the allergy clinic at the Lao-Korea Childrens’ Hospital
in Vientiane, were invited to attend for patch testing. In addition, any new patients presenting
with AD were also given the opportunity to take part, S1 Fig outlines the patient selection
process.

This study ran from August 2017 to January 2018. Ethical approval was granted by the Lao
National Ethics Committee for Health Research. The process of patch testing was explained
and images of patch tests being performed were also shown to the patient and their family and
verbal consent given by the parent or guardian of the child. Verbal consent was deemed appro-
priate by the National Ethics Committee for the study as this is standard practice for patch test-
ing in the author’s experience and consent was recorded on the study proforma at each visit.

TRUE Test® (SmartPractice, Denmark: http://smartpractice.dk), 3 panels equalling 35
allergens in total were applied to the child’s upper back and an additional film dressing was
applied if required. SI Table lists all of the allergens tested. TRUE Test®) panels were used due
to the need for consistency and precision of the amount of allergen present in the test as well
as the environmental challenges especially heat, humidity and transportation issues and lack of
facilities for preparing patch tests on site. TRUE Test® panels are not routinely used in the
paediatric population but Jacob et al. [2] found these patch tests to be safe and efficacious in
the paediatric population.

The participants were reviewed on Day 2 (48 hours) (when the patches were removed) and
Day 4 (96 hours). The patch testing was performed and the results interpreted by an experi-
enced dermatologist, following the British Association of Dermatologists guidelines on the
management of contact allergy [3]. The participants were given $15 on Day 4 as a contribution
towards travel costs.

All data were recorded anonymously using the Open Data Kit programme on tablet devices.
The London School of Hygiene and Tropical Medicine server was used for data storage
(http://opendatakit.Ishtm.ac.uk).

Results

Fifty paediatric patients were patch tested, ranging in age from 13 months to 14 years, with a
mean age of 4.5 years. The majority (62%) of the participants were female. All of the partici-
pants had AD, only one also had a formal diagnosis of asthma. The severity of the participants’
AD was not formally assessed or recorded, however the majority of the participants would fall
into the classification of mild to moderate AD. Fifteen patients (30%) were found to have
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positive patch test reactions at Day 4, with 26 positive reactions being recorded in total. The
ratio of female:male participants with positive reactions was 11:4. Six patients had two positive
reactions, one had three positive reactions and one had four positive reactions. Gold sodium
thiosulphate and nickel sulphate were the most common allergens; 9 children (18%) tested
positive to gold and 5 children (10%) to nickel. The incidence of gold allergy was more com-
mon in girls with a 2:1 female:male ratio, whereas nickel allergy had a more equal incidence in
males and females (3:2). Formaldehyde and p-Phenylenediamine each caused positive reac-
tions in 3 participants (6%), all of which were female. Potassium dichromate, cobalt dichloride,
2-Bromo-2-nitropropane-1,3-diol (Bronopol), paraben mix, fragrance mix 1 and neomycin
each showed a positive reaction in one case (2%). The patient with 3 positive patch tests
reacted to: paraben mix, p-Phenylenediamine and gold sodium thiosulphate, and the patient
with 4 positive patch tests reacted to: nickel sulphate, potassium dichromate, formaldehyde
and 2-Bromo-2-nitropropane-1,3-diol, again both of these patients were female.

Discussion

This is the first patch test study to be performed in Laos. The paediatric AD population was
selected for several reasons: firstly, children with AD are often exposed to potential allergens
from an early age [1]: debate still exists regarding whether AD increases the risk of contact
allergy or not. Rodrigues & Goulart’s [4] review of patch test results in children found studies
both revealing and refuting a statistical difference between patients with and without AD. In
addition, as patch testing is otherwise not available to this cohort, uncovering any allergic con-
tact dermatitis and subsequent avoidance of allergens could lead to improvement in the patient’s
AD symptoms. The final, and not insignificant, reason for selecting this cohort was that these
individuals had already demonstrated health-seeking behaviour by attending the clinic and
were therefore more likely to be willing to engage in the process of patch testing and attend for
the follow-up visits. Our 100% attendance at follow-up appointments, was probably due partly
to this fact but also to the financial remuneration they received to help towards travel costs.

Reviewing the literature on patch testing in the paediatric population reveals patch test pos-
itive rates ranging from to 25 to 95.6% [4-6]. The most common allergens reported are: nickel,
cobalt, fragrance mix 1, potassium dichromate, wool alcohols, Balsam of Peru, neomycin, colo-
phony, thiomersal and methylchloroisothiazolinone/methylisothiazolinone (MCI/MI) [5, 7-
14]. Interestingly the most common allergen in our study was gold (18%); gold is rarely
reported as a common allergen in other patch test studies. There may be several reasons for
this: firstly, gold is present in the TRUE Test® panel 3 but does not feature in some other
patch test series, such as the European baseline series and it is only in the last two decades that
gold has really been accepted as a potentially significant allergen [15]. Finally, it may be that
sensitivity to gold is more common in certain populations, such as southeast Asian and Middle
Eastern populations [16-18], where higher rates of sensitivity to gold are reported in the litera-
ture. Boonchai & Iamtharachai [18] found a higher incidence of sensitivity to gold (30.7%)
compared to nickel (27.6%) in their study of adults in Thailand. Shakoor et al. [16] and How
etal. [17] also reported reasonably high incidences of sensitivity to gold in their studies on
adults in Saudi Arabia (13.5%) and Malaysia (15.2%). In comparison, Fowler et al. [19]
reported the 9.5% of their patients with suspected contact allergy in North America had a sen-
sitivity to gold. Exposure to gold, resulting in contact allergy is believed to come from three
main sources: dental fixtures, jewelry and medical use such as medications and coronary artery
stents. The traditional and cultural use of gold jewelry (especially for young children) in areas
such as South East Asia and the Middle East, may explain the higher incidences of gold allergy
reported.

PLOS ONE | https://doi.org/10.1371/journal.pone.0231455  April 14, 2020 3/7


https://doi.org/10.1371/journal.pone.0231455

PLOS ONE

Patch test paeds with atopic dermatitis Laos

Three participants (6%) were found to be allergic to p-Phenylenediamine (PPD). PPD is
not often reported as a common allergen in the paediatric population, this may be because it is
not always included in a paediatric series due to the risk of sensitisation. One study, from the
UK, records a positive response rate to PPD of 16% in paediatric cases [9] and PPD was found
to be within the top ten most common allergens in 10 studies of patch testing in children [4].
Temporary black henna tattoos are a common cause of PPD sensitisation in children [20],
however these tattoos are not common in Laos and upon questioning, all three children had
been directly exposed to PPD from a very young age through hair dye use by one or both
parents. Hopefully by explaining the risk of hair dye/PPD exposure to the parents of children
with AD attending the allergy clinic, the risk of sensitisation can be reduced.

Other than a diagnosis of AD, no further selection was made regarding the likelihood of
allergic contact dermatitis (ACD) in our cohort and the majority (80%) of our participants
were under the age of 5 years. As a result, direct comparison with other studies looking at
ACD in the paediatric AD population may not be feasible. Despite our cohort not being specif-
ically selected as having possible contact allergy and given that the mean age was only 4.5
years, the data still reveal a fairly high rate of contact sensitivity. The rate of gold and nickel
sensitivity in this study are similar to the preliminary results from our sister study looking at
contact sensitivity in healthy medical students in Laos. Interestingly, Belloni Fortina et al
(2015) [21] considered paediatric patch test results across Europe and found that the highest
sensitization rate was in the age group of 1-5 years (45.3% compared to 33.3% between ages
6-12 years). In a further study, Belloni Fortine et al (2011) [22] looked at contact sensitization
in children aged between 3 and 36 months and found an even higher rate of positive reactions
(62.3%), this was in a cohort of children both with and without atopic dermatitis but all sus-
pected of having contact dermatitis. Both of these papers highlight that contact sensitization is
high in the very young, and the results of our study fit with this data.

There are several weaknesses in this study. Firstly, the age of the cohort was very young; this
was not intentional but our cohort came from patients attending the allergy clinic and the
majority of patients attending this clinic during the study period were younger children. The
reasons for this have not been investigated but are possibly due to older children having to
miss school to attend clinic, eczema being more prevalent in young children or more parental
concern over illness in younger children. Secondly, we used all 3 panels of TRUE Test®) series,
which ensured consistency in dosage but compared to the British Standard Series, the TRUE
Test®) series does not include p-Chloro-m-cresol, cetearyl alcohol, sodium metabisulfite, fusi-
dic acid, chloroxylenol, compositae, primin, fragrance mix II, kathon CG, methylisothiazoli-
none, lyral, limonene or linalool, so any sensitivity to these allergens would have been missed.
This study has considered contact sensitivity in the paediatric AD population, it would also
have been very interesting to patch test healthy controls. This was not done in this study due to
the limited number of patch tests available and it was felt that children with AD may yield
more positive results than healthy controls, in addition it is important to consider the risk of
sensitization. Finally, no assessment was made regarding the relevance of positive patch tests
in this study. Patients and their caregivers were advised to avoid allergens for which they had
tested positive but no follow-up assessment of the impact of allergen avoidance for the pur-
poses of this study was made.

Conclusion

The aim of this study was to document common cutaneous allergens in the paediatric Lao
population. Paediatric patients with eczema were used as it was felt that these individuals may
have had more exposure to allergens than healthy controls and their attendance at clinic
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facilitated their enrolment into the study and attendance at follow-up. The most common
allergens resulting in positive patch tests were; gold (18%), nickel (10%), formaldehyde (6%),
p-Phenylenediamine (6%), potassium dichromate (2%), cobalt (2%), 2-Bromo-2-nitropro-
pane-1,3-diol (2%), paraben mix (2%), fragrance mix 1 (2%) and neomycin (2%). The majority
of the patients with positive reactions were female. It is hoped that the results of this study will
help clinicians to advise patients and their parents of common allergens to try and avoid and
to inform future work on patch testing in the Lao population.

Supporting information

S1 Fig. Patient selection flowchart.
(DOCX)

S1 Table. TRUE Test®) allergens.
(XLSX)

S1 File. Data table for patch testing in paediatric patients with atopic dermatitis in Laos.
(XLSX)

Acknowledgments

We would like to express our thanks to the children and their guardians who participated in
this study. We are also very grateful to the directors of Children’s Hospital for their technical
advice.

Author Contributions

Conceptualization: Catriona I. Wootton, Somxay X. Billamay, John S. C. English, Mayxay
Mayfong.

Data curation: Catriona I. Wootton.

Formal analysis: Catriona I. Wootton, John S. C. English.

Funding acquisition: Catriona I. Wootton.

Investigation: Catriona I. Wootton, Mong K. Sodaly, Somxay X. Billamay.

Methodology: Catriona I. Wootton, Mong K. Sodaly, Somxay X. Billamay, John S. C. English,
Mayxay Mayfong.

Project administration: Catriona I. Wootton, Mong K. Sodaly, Somxay X. Billamay, Mayxay
Mayfong.

Resources: Catriona I. Wootton.

Software: Catriona I. Wootton.

Supervision: Catriona I. Wootton, John S. C. English, Mayxay Mayfong.
Validation: Catriona I. Wootton.

Visualization: Catriona I. Wootton.

Writing - original draft: Catriona I. Wootton.

Writing - review & editing: Mong K. Sodaly, Somxay X. Billamay, John S. C. English, Mayxay
Mayfong.

PLOS ONE | https://doi.org/10.1371/journal.pone.0231455  April 14, 2020 5/7


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0231455.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0231455.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0231455.s003
https://doi.org/10.1371/journal.pone.0231455

PLOS ONE

Patch test paeds with atopic dermatitis Laos

References

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Simonsen AB, Johansen JD, Deleuran M, et al. Contact allergy in children with atopic dermatitis: a sys-
tematic review. BrJ Dermatol 2017; 177:395-405. https://doi.org/10.1111/bjd.15628 PMID: 28470762

Jacob SE, Herro EM, Sullivan K, Matiz C, Eichenfield L, Hamann C. Safety and efficacy evaluation of
TRUE TEST panels 1.1, 2.1, and 3.1 in children and adolescents. Dermatitis 2011; 22(4):204—10.
PMID: 21781636

Johnston GA, Exton LS, Mohd Mustapa MF, et al. British Association of Dermatologists’ guidelines for
the management of contact dermatitis 2017. BrJ Dermatol2017; 176:317-29 https://doi.org/10.1111/
bjd.15239 PMID: 28244094

Rodrigues DF, Goulart EMA. Patch-test results in children and adolescents: systematic review of a 15-
year period. An Bras Dermatol2016; 91(1): 64—72. https://doi.org/10.1590/abd1806-4841.20163927
PMID: 26982781

Simonsen AB, Deleuran M, Mortz CG, Johansen JD, Sommerlund M. Allergic contact dermatitis in Dan-
ish children referred for patch testing—a nationwide multicentre study. Contact Dermatitis 2014; 70
(2):104—11. https:/doi.org/10.1111/cod.12129 PMID: 24102181

Herro EM, Matiz C, Sullivan K, Hamann C, Jacob SE. Frequency of contact allergens in pediatric
patients with atopic dermatitis. J Clinical-aesthetic Derm2011; 4(11):39—41.

Zug KA, Pham AK, Belsito DV, DeKoven JG, DeLeo VA, Fowler JF Jr, et al. Patch testing in children
from 2005 to 2012: results from the North American contact dermatitis group. Dermatitis 2014; 25
(6):345-55. https://doi.org/10.1097/DER.0000000000000083 PMID: 25384228

Zafrir Y, Trattner A, Hodak E, Eldar O, Lapidoth M, Ben Amitai D. Patch testing in Israeli children with
suspected allergic contact dermatitis: A retrospective study and literature review. Pediatr Dermatol
2018; 35(1):76-86. https://doi.org/10.1111/pde. 13333 PMID: 29143366

Smith VM, Clark SM, Wilkinson M. Allergic contact dermatitis in children: trends in allergens, 10 years
on. A retrospective study of 500 children tested between 2005 and 2014 in one UK centre. Contact Der-
matitis 2016; 74(1):37-43. https://doi.org/10.1111/cod. 12489 PMID: 26563742

Moustafa M, Holden CR, Athavale P, Cork MJ, Messenger AG, Gawkrodger DJ. Patch testing is a use-
ful investigation in children with eczema. Contact Dermatitis 2011; 65(4):208—12. https://doi.org/10.
1111/j.1600-0536.2011.01900.x PMID: 21504435

Czarnobilska E, Obtulowicz K, Dyga W, Spiewak R. The most important contact sensitizers in Polish
children and adolescents with atopy and chronic recurrent eczema as detected with the extended Euro-
pean Baseline Series. Pediatr Allergy Immunol 2011; 22(2):252—6. https://doi.org/10.1111/j.1399-
3038.2010.01075.x PMID: 20969635

Czarnobilska E1, Obtulowicz K, Dyga W, Wsolek-Wnek K, Spiewak R. Contact hypersensitivity and
allergic contact dermatitis among school children and teenagers with eczema. Contact Dermatitis 2009;
60(5):264-9. https://doi.org/10.1111/j.1600-0536.2009.01537.x PMID: 19397618

Giordano-Labadie F, Rancé F, Pellegrin F, Bazex J, Dutau G, Schwarze HP. Frequency of contact
allergy in children with atopic dermatitis: results of a prospective study of 137 cases. Contact Dermatitis
1999; 40(4):192-5. https://doi.org/10.1111/j.1600-0536.1999.tb06032.x PMID: 10208505

Mortazavi H, Ehsani A, Sajjadi SS, Aghazadeh N, Arian E. Patch testing in Iranian children with allergic
contact dermatitis. BMC Dermatol 2016; 16:10. https://doi.org/10.1186/s12895-016-0047-0 PMID:
27405224

Bruze M, Andersen KE. Gold—a controversial sensitizer. European Environmental and Contact Dermati-
tis Research Group. Contact Dermatitis 1999; 40:295-9. https://doi.org/10.1111/j.1600-0536.1999.
tb06079.x PMID: 10385331

Shakoor Z1, Al-Mutairi AS, Al-Shenaifi AM, Al-Abdulsalam AM, Al-Shirah BZ, Al-Harbi SA. Screening
for skin-sensitizing allergens among patients with clinically suspected allergic contact dermatitis. Saudi
Med J. 2017; 38(9):922-927. https://doi.org/10.15537/smj.2017.9.19864 PMID: 28889150

How KN, Tang MM, Kaur R, Johar A. Contact sensitisation in adults: a 5-year retrospective review in
hospital Kuala Lumpur. Med J Malaysia2017; 72(2):113-118. PMID: 28473674

Boonchai W, lamtharachai P. Risk factors for common contact allergens and patch test results using a
modified European baseline series in patients tested during between 2000 and 2009 at Siriraj Hospital.
Asian Pac J Allergy Immunol. 2014; 32(1):60-5. https://doi.org/10.12932/AP0326.32.1.2014 PMID:
24641292

Fowler J Jr, Taylor J, Storrs F, Sherertz E, Rietschel R, Pratt M, et al. Gold allergy in North America. Am
J Contact Dermat2001; 12:3-5. PMID: 11244133

Panfili E, Esposito S, Di Cara G. Temporary Black Henna Tattoos and Sensitization to para-Phenylene-
diamine (PPD): Two Paediatric Case Reports and a Review of the Literature. Int J Environ Res Public
Health2017; 14(4):E421. https://doi.org/10.3390/ijerph14040421 PMID: 28420106

PLOS ONE | https://doi.org/10.1371/journal.pone.0231455  April 14, 2020 6/7


https://doi.org/10.1111/bjd.15628
http://www.ncbi.nlm.nih.gov/pubmed/28470762
http://www.ncbi.nlm.nih.gov/pubmed/21781636
https://doi.org/10.1111/bjd.15239
https://doi.org/10.1111/bjd.15239
http://www.ncbi.nlm.nih.gov/pubmed/28244094
https://doi.org/10.1590/abd1806-4841.20163927
http://www.ncbi.nlm.nih.gov/pubmed/26982781
https://doi.org/10.1111/cod.12129
http://www.ncbi.nlm.nih.gov/pubmed/24102181
https://doi.org/10.1097/DER.0000000000000083
http://www.ncbi.nlm.nih.gov/pubmed/25384228
https://doi.org/10.1111/pde.13333
http://www.ncbi.nlm.nih.gov/pubmed/29143366
https://doi.org/10.1111/cod.12489
http://www.ncbi.nlm.nih.gov/pubmed/26563742
https://doi.org/10.1111/j.1600-0536.2011.01900.x
https://doi.org/10.1111/j.1600-0536.2011.01900.x
http://www.ncbi.nlm.nih.gov/pubmed/21504435
https://doi.org/10.1111/j.1399-3038.2010.01075.x
https://doi.org/10.1111/j.1399-3038.2010.01075.x
http://www.ncbi.nlm.nih.gov/pubmed/20969635
https://doi.org/10.1111/j.1600-0536.2009.01537.x
http://www.ncbi.nlm.nih.gov/pubmed/19397618
https://doi.org/10.1111/j.1600-0536.1999.tb06032.x
http://www.ncbi.nlm.nih.gov/pubmed/10208505
https://doi.org/10.1186/s12895-016-0047-0
http://www.ncbi.nlm.nih.gov/pubmed/27405224
https://doi.org/10.1111/j.1600-0536.1999.tb06079.x
https://doi.org/10.1111/j.1600-0536.1999.tb06079.x
http://www.ncbi.nlm.nih.gov/pubmed/10385331
https://doi.org/10.15537/smj.2017.9.19864
http://www.ncbi.nlm.nih.gov/pubmed/28889150
http://www.ncbi.nlm.nih.gov/pubmed/28473674
https://doi.org/10.12932/AP0326.32.1.2014
http://www.ncbi.nlm.nih.gov/pubmed/24641292
http://www.ncbi.nlm.nih.gov/pubmed/11244133
https://doi.org/10.3390/ijerph14040421
http://www.ncbi.nlm.nih.gov/pubmed/28420106
https://doi.org/10.1371/journal.pone.0231455

PLOS ONE Patch test paeds with atopic dermatitis Laos

21. Belloni Fortina A, Cooper SM, Spiewak R, Fontana E, Schnuch A, Uter W. Patch test results in children
and adolescents across Europe. Analysis of the ESSCA Network 2002—2010. Pediatr Allergy Immunol
2015; 26(5):446-55. https:/doi.org/10.1111/pai.12397 PMID: 25939691

22. Belloni Fortina A, Romano |, Peserico A, Eichenfield LF Contact sensitization in very young children. J
Am Acad Dermatol 2011; 65(4):772-779. https://doi.org/10.1016/j.jaad.2010.07.030 PMID: 21616561

PLOS ONE | https://doi.org/10.1371/journal.pone.0231455  April 14, 2020 7/7


https://doi.org/10.1111/pai.12397
http://www.ncbi.nlm.nih.gov/pubmed/25939691
https://doi.org/10.1016/j.jaad.2010.07.030
http://www.ncbi.nlm.nih.gov/pubmed/21616561
https://doi.org/10.1371/journal.pone.0231455

