
1van Halewijn KF, et al. BMJ Open 2019;9:e027239. doi:10.1136/bmjopen-2018-027239

Open access�

Different potencies of topical 
corticosteroids for a better treatment 
strategy in children with atopic 
dermatitis (the Rotterdam Eczema 
study): protocol for an observational 
cohort study with an embedded 
randomised open-label controlled trial

Karlijn F van Halewijn,1 Arthur M Bohnen,1 Pieter J van den Berg,1 
Suzanne G M A Pasmans,2 Patrick J E Bindels,1 Gijs Elshout1

To cite: van Halewijn KF, 
Bohnen AM, van den Berg PJ, 
et al.  Different potencies of 
topical corticosteroids for a 
better treatment strategy in 
children with atopic dermatitis 
(the Rotterdam Eczema study): 
protocol for an observational 
cohort study with an embedded 
randomised open-label 
controlled trial. BMJ Open 
2019;9:e027239. doi:10.1136/
bmjopen-2018-027239

►► Prepublication history 
for this paper is available 
online. To view these files, 
please visit the journal online 
(-2018-027239">http://​
dx.​doi. org/10.1136/
bmjopen-2018-027239).

Received 12 October 2018
Revised 8 March 2019
Accepted 21 May 2019

For numbered affiliations see 
end of article.

Correspondence to
Karlijn F van Halewijn;  
​k.​vanhalewijn@​erasmusmc.​nl

Protocol

© Author(s) (or their 
employer(s)) 2019. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

Abstract
Introduction  Topical corticosteroids (TCS) of different 
potencies are the main treatment to control atopic 
dermatitis (AD). The Dutch guideline on AD for general 
practitioners (GPs) recommends a stepwise approach in 
which treatment steps are tailored to the severity of the 
disease, starting with the lowest possible potency of TCS. 
However, it remains unclear whether the recommended 
stepwise approach is most efficient. This randomised 
open-label controlled trial aims to determine whether a 
potent TCS is more effective than a low-potency TCS in the 
initial treatment of children with a moderate flare-up of AD 
in primary care. In the observational cohort, the overall aim 
is to determine the frequency, burden and determinants of 
flare-ups of AD during follow-up.
Methods and analysis  The study is an observational cohort 
study with an embedded pragmatic randomised controlled, 
open-label trial. Eligible are patients diagnosed with AD (aged 
12 weeks to 18 years) who visited the GP for AD or received 
repeated prescriptions for AD in the previous 12 months; 
follow-up of the cohort is 1 year. Children are enrolled in 
the trial if they have a flare-up of AD during follow-up in the 
cohort. Eligible children are randomised to the intervention 
group (with a potent TCS once daily) or to the GP guideline 
group (with a low potency TCS once daily). Primary outcome 
is the difference in average subjective disease severity over 
24 weeks follow-up in the trial, measured with the patient-
oriented eczema measure. As secondary outcome, the 
Eczema Area and Severity Index is measured.
Ethics and dissemination  This study tests the hypothesis 
that immediate treatment with a potent TCS during a flare-
up of AD leads to faster and more efficacious results as 
compared with starting with a TCS with low potency with 
less overall use of TCS. The study protocol is approved 
by the Medical Ethics Committee (MEC) of the Erasmus 
Medical Center Rotterdam, the Netherlands (MEC-
2017–328). The results of the study will be published in 
international peer-reviewed journals and presented at 
national and international conferences.

Trial registration number  NTR: 6679; Pre-results.

Introduction
Atopic dermatitis (AD) or eczema is a 
chronic, highly pruritic inflammatory skin 
disease and one of the most common skin 
disorders in children.1 Eczema is in the top 
10 of the most prevalent disorders in general 
practice in children aged up to 18 years.2 The 
prevalence of AD has increased over the past 
30 years.3 It is estimated that 10%–20% of 
children and 1%–3% of adults in developed 
countries are affected by the disorder.4 In the 
Netherlands, cumulative incidence of AD at 
age 18 years is at least 24%.5 AD often starts 
in early infancy; about 45% of all cases begin 
within the first 6 months of life, 60% during 
the first year and 85% before 5 years of age.6 
AD is associated with (later) occurrence of 
asthma and allergic rhinitis.5 

Strengths and limitations of this study

►► This is the first study to investigate the effectiveness 
of initial treatment with topical corticosteroids class 
I versus class III for long-term control of atopic der-
matitis in children in primary care.

►► Pragmatic treatment strategy in real-life clinical 
practice.

►► Study is performed in general practice, where most 
children with eczema are treated.

►► Cohort study on determinants of flare-up and dis-
ease burden of atopic dermatitis in children.

►► This randomised open-label trial may be prone to 
observation bias.
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The disorder results in significant morbidity and 
adversely affects quality of life  (QoL). Factors that 
contribute to a poor QoL are fatigue, itch, activity 
restriction, depression and sleep deprivation.7 
Approximately, 47%–60% of children with AD expe-
rience sleep disturbance,8 and children with AD and 
their parents can lose about 1–2 hours of sleep/night.9 
Therefore, AD affects social functioning and psycho-
logical well-being, and has an even greater impact 
than diabetes on families of young patients.9 10 This 
includes direct and indirect financial costs, time spent 
on treatment, sleep deprivation (1–2 hours/night) 
and physician visits.

Since there is no definitive cure for eczema, 
suppressive treatment aims to control the disease. The 
majority of patients in general practice control their 
symptoms by application of emollients accompanied 
by symptomatic anti-inflammatory therapy consisting 
of topical corticosteroids (TCS).11 The Dutch guide-
line on AD for general practitioners (GPs) advocates 
a stepwise approach in which treatment steps are 
tailored to the severity of the disease, as determined 
using the Three Item Severity (TIS) score.12 The 
choice of potency of corticosteroids is determined by 
estimating the required effect. When AD is mild to 
moderate, a mild (class I) to moderate potent (class 
II) TCS is preferred, while potent (class III) TCS is 
used only when AD is severe. When treatment is 
insufficient, a higher class can be used. Due to safety 
concerns, the Dutch GP guideline recommends to use 
the lowest potency possible that will still be effective 
to treat the eczema. Potential local side effects of TCS 
are telangiectasia, atrophy, hypopigmentation and 
striae. However, the review of Siegfried et al showed 
no evidence of atrophy and supported the long-term 
safety of low and moderate TCS.13 Potential systemic 
effects of TCS may include suppression of the hypo-
thalamic–pituitary–adrenal (HPA) axis, and osteo-
porosis, glaucoma, cataract and growth reduction. 
Nevertheless, osteoporosis and growth reduction are 
not reported in studies with long-term follow-up.13–15

The existing trials on the efficacy of TCS in chil-
dren are often outdated and of inferior quality with 
only a short follow-up.16–18 However, they indicate 
that more potent TCS may result in faster and better 
disease control in AD; nevertheless, it is not clear 
which initial treatment strategy (ie, mild or potent 
TCS) is the best.12 19 During a flare-up, treatment with 
a potent TCS might lead to faster and better results 
as compared with starting with a mild TCS, with even-
tually less overall use of TCS. Besides improvements 
in disease control and patients’ satisfaction, this may 
also lead to fewer medical consultations and prescrip-
tions, and may therefore be more cost effective. The 
present study focuses on these gaps and hopes to make 
an important contribution to knowledge regarding 
the use of TCS in children with AD treated in general 
practice.

Objectives
To determine whether initial treatment with a potent TCS 
is more effective than a mild TCS in the treatment of chil-
dren with a moderate flare-up of AD in primary care in 
the short (ie, 1 week and 4 weeks of follow-up) and long-
term (ie, 6 months follow-up) control of the disease.

In the observational cohort, the aim is to determine the 
frequency and determinants of flare-ups of AD. Further-
more, we will explore the burden of AD by measuring 
severity, medication use, healthcare use and QoL during 
1-year follow-up.

Study design
The Rotterdam Eczema study is an observational cohort 
study with an embedded pragmatic randomised open-
label superiority trial with two groups and a patient-re-
ported primary outcome of long-term control. See 
flow chart in figure 1.

Methods; participants, interventions and outcomes
Healthcare system
The GP plays a key role in the Dutch healthcare system 
and (almost) everybody is registered with a GP practice. 
Diagnosis and treatment of eczema, also in children, are 
part of general practice. In case of diagnostic or treatment 
problems in children with eczema, referral to secondary 
care is available; however, referral to a dermatologist is 
not possible without the consent of a GP.

Study setting
Children will be recruited from general practices located 
in the Western part of the Netherlands. The GPs will 
perform a search in their information system to identify 
potentially eligible children.

Eligibility criteria
To be eligible to participate in the cohort study, a child 
must meet all of the following criteria: aged between 

Figure 1:  Flow chart of the study. AD, atopic dermatitis; 
EASI, Eczema Area and Severity Index; GP, 
general practitioner; PGA, patient global assessment; POEM, 
patient-oriented eczema measure; TCS, topical corticosteroid. 
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12 weeks and 18 years, diagnosis of eczema (International 
Classification of Primary Care (ICPC) code S87 and S88 
or prescription of topical treatment for eczema) plus 
confirmation of the diagnosis by the GP, a consultation 
or repeated prescription in the previous 12 months and 
informed consent. This will be checked by the own GP 
and the researcher. Exclusion criteria for the cohort study 
are: as determined by the own GP. The own GP will check 
the list of selected children, the own GP is aware of poten-
tial problems limiting participation in a trial like family 
problems, for example, circumstances such as ongoing 
problems due to divorcing parents, relevant psychosocial 
problems, a seriously ill family member or if the child has 
serious comorbidities (eg, intellectual disability). Further-
more, exclusion criteria are: currently under treatment 
with a dermatologist, contraindications for the study 
medication, language barrier or no access to the internet 
(necessary to fill in weekly online questionnaire).

The inclusion criteria for the trial part of the study are: 
participation in the cohort, flare-up (ie, need to inten-
sify topical treatment) from the child’s and/or parents’ 
point of view, a TIS score from ≥3 to <6. Exclusion criteria 
for the trial part are: use of TCS in the 2 weeks before 
inclusion in the trial, AD on eyelid(s),  >50% of body 
affected by AD, other skin disorders hampering proper 
assessment of eczema, pregnancy and or breast feeding, 
or untreated skin infections based on clinical signs and 
symptoms (bacterial, viral, fungal or parasitic).

Interventions
Eligible children will participate in the trial part if they 
have a flare-up of AD. They will be randomised to either 
the intervention group or to the GP guideline group 
(control group). Those allocated to the intervention 
group will receive a potent TCS class III once daily to 
start with at each flare-up during the follow-up period 
of the trial. If children are aged >2 years, they will follow 
a predefined weaning-off scheme (ie, reduction of 
frequency) when their symptoms have improved. If chil-
dren are aged <2 years, they will be reassessed by the GP 
after 1–2 weeks. When AD is improved but still needs treat-
ment, children will be treated according to the Dutch GP 
guideline (ie, switch to a less potent TCS).

Children in the control group will receive care as stated 
in the Dutch GP guideline for all flare-ups during the 
trial period. First, they will start with a mild TCS class I 
once daily. When not improved within 1–2 weeks, a mild 
potent TCS class II once daily will be prescribed. When 
class II does not improve symptoms within 1–2 weeks, a 
potent TCS class III will be prescribed once daily. When 
symptoms do improve, children will follow a predefined 
weaning-off scheme.12

In the present study, hydrocortisone acetate cream 1%, 
and triamcinolone acetonide cream 0.1% will be used as 
class I and class II TCS, respectively, since this is a recom-
mended preparation in the national guideline.12 For 
class III TCS, fluticasone propionate cream 0.05% will 
be used; this cream was chosen since it has a relatively 

short half-time as compared with the class III TCS recom-
mended by the national guideline (ie, betamethasone).12 
and is expected to limit potential side effects. Children 
will receive the prescription from their own GP and will 
obtain the prescribed medication from the child’s own 
pharmacy.

Besides the use of corticosteroids, all children (control 
and intervention group) will always be advised to use indif-
ferent therapy with a standard emollient (ie, ‘cetomac-
rogol’). The advice is to use the emollients daily.

Patient and public involvement
The recommendations in the Dutch guideline are based 
on scientific research. It appears, however, that research to 
support recommendations is sometimes lacking or inad-
equate. The Dutch guideline states as a knowledge gap 
(‘lacunebak’) that it is not clear which treatment strategy, 
mild or potent TCS, is best when treating a flare-up of 
AD.12 This stated knowledge gap resulted in the research 
question of our study.

The outcome measures are based on the recommenda-
tions stated by the Harmonising Outcome Measures for 
Eczema (HOME)-initiative. During the development of 
the core outcome set and its measurement tools by this 
initiative, patients have been intensively involved.

The burden of the intervention is similar to the control 
group, both groups will use cream. Therefore, the burden 
of the intervention was not specifically discussed with 
patients.

Study participants will be informed about the results by 
a simplified summary send by email.

Outcomes
Primary outcome measure
The primary outcome will be changed in disease severity 
over 24 weeks follow-up in the trial, as measured by the 
average score of the patient-oriented eczema measure 
(POEM). POEM is a patient-reported outcome based on 
symptoms over the previous week, which can be self-com-
pleted by the child’s parent or the child. POEM is a vali-
dated questionnaire and has been recommended by the 
HOME initiative as the preferred instrument to capture 
patient-reported symptoms in eczema trials.20 The POEM 
score is collected weekly in the trial part over 24 weeks and, 
to measure long-term control, the difference between the 
two treatment groups in the average POEM scores will be 
measured over these 24 weeks.

Secondary outcome measures
The Eczema Area and Severity Index (EASI) will be used 
as objective measurement of the AD. The EASI has been 
identified by the HOME initiative as the core outcome 
measurement instrument to evaluate clinical signs of AD 
in all future trials investigating interventions for AD.21 
The EASI is scored by a physician and rates both the 
intensity and extent of AD signs. The EASI will be used as 
secondary outcome in both the trial and the cohort study. 
The EASI score is collected at baseline, and at weeks 1, 4 
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and 24 of the trial, and at baseline, and at weeks 26 and 52 
in the cohort study. See table 1 for an overview of observa-
tions made during the study.

Other secondary outcomes in the trial part include: (1) 
changes in disease severity after 1 week and 4 weeks using 
POEM, (2) QoL using the Infants’ Dermatitis Quality 
of Life Index (IDQOL) or Children’s Dermatology Life 
Quality Index (CDLQI) (depending on age), (3) medi-
cation compliance (determined as a POEM  >8 and use 
of TCS during that week), (4) local side effects (painful 
application, telangiectasia, atrophy, hypopigmentation 
and striae), (5) time to recovery (ie, time till start wean-
ing-off treatment), (6) frequency of flare-ups, (7) medi-
cation use (subjective and objective), (8) patient global 
assessment and investigator global assessment (both on a 
6-point scale; clear, almost clear, mild, moderate, severe, 
very severe), (9) itch intensity score (the numeric rating 
scale-11 is ranging from 0, no itch to 10, worst itch imag-
inable) and (10) healthcare use (ie, telephone contact 
with GP, consultation at the general practice or referral 
to secondary care).

The QoL questionnaires are the IDQOL and CDLQI: 
both are validated and widely used in dermatology as a 
QoL scale for children aged ≤4 years and aged 4–16 years, 
respectively.22 23 The use of medication will be registered 
by weighing the tube of TCS after 1 week, 4 weeks and 
24 weeks in the trial. Furthermore, in the weekly ques-
tionnaire, the children will register the number of days 
that TCS and neutral ointment were used in the previous 
week.

The aim of the observational cohort is to determine 
the frequency and determinants of flare-ups of AD after 
1-year follow-up.

Secondary outcomes concerning the cohort includes 
disease severity at inclusion, and at 26 weeks and 52 weeks 
follow-up using POEM and EASI, QoL, frequency of 
flare-ups, medication use and healthcare use.

Sample size
In this study, we based our sample size calculation on 
the minimal clinically important difference (MCID) of 
the POEM in young children with eczema as determined 
by Gaunt et al.24 The MCID is the smallest change in an 
outcome measure that represents a clinically relevant 
outcome. A treatment effect of 3.0 POEM points was 
considered clinically relevant. We used a mean of 128.8 
(SD of 5.9) as presented in trials with a similar popu-
lation (ie, primary care patients) on baseline POEM 
characteristics.24

Taking these numbers into account, with a power of 
80% and a=0.05 (two sided), we need 61 children per trial 
group. Assuming a drop-out rate of 15% during the study, 
72 children per treatment arm are required.

Recruitment
Based on Dutch GP data and an expected patient partici-
pation of 50%, per participating GP, we expect to include 
seven children per year for the cohort, and four in the 

trial (based on flare-ups).2 Therefore, we expect to need 
about 36 participating GPs. First, we will collaborate with 
our academic network named PRIMEUR. The academic 
PRIMEUR network includes 13 centres with about 97 
participating GPs and about 160 000 patients. If the inclu-
sion is behind expectations, more GPs will be invited to 
participate in the study. Furthermore, if inclusion still 
remains behind expectations using the search protocol 
(eg, consultation, or repeated prescription in the previous 
12 months), we will expand the search period from 12 to 
24 months.

Children will be recruited from general practices. When 
a GP decides to participate, the GP will perform a search 
in their information system to identify all possible eligible 
children. Invitation letters to participate (in the name of 
the GP) will be sent to the parent/carer of the children.

Children are asked to respond using a response card 
or response email, irrespective of whether or not they 
are willing to participate. These responses are sent to the 
coordinating researcher of the department of General 
Practice, Erasmus Medical Center Rotterdam.

After receiving a positive response from the child, 
the research assistant will have telephone contact with 
the child (this can be with the parents if the child is 
aged ≤12 years or the children themselves). During this 
telephone contact, additional information on the study 
and study procedures will be explained. Based on the 
telephone contact, if the child is eligible and is still inter-
ested in participating, the patient information letter (PIF) 
will be sent by mail. Afterwards, if the child is willing to 
participate, the informed consent will be signed by the 
parents (if the child is aged  ≤16) or the child (when 
aged  ≥12 years) and sent to the department of general 
practice.

After receiving the signed PIF, the research assistant 
will contact the general practice of the child to inform 
them about the child’s participation. The GP practice will 
contact the parents of the child to arrange a consultation. 
During this first consult with the physician assistant, the 
baseline EASI will be obtained.

Assignment of interventions
When the AD flares up, the child (or the child’s parents) 
has to make an appointment by the GP. The definition of 
a flare-up is the need to intensify topical treatment from 
the patient’s and/or parents’ point of view

If the child has a flare-up of AD and is eligible for inclu-
sion in the trial, the child will be randomly allocated to 
one of the two groups by the physician assistant of their 
own GP, using the data management system (research 
manager). The randomisation list will be computer gener-
ated and unknown to the investigators.

Children will be stratified by TIS score (ie, TIS score 
3–5) to ensure equal distribution of the severity of AD 
between the intervention and control group. Random 
permuted blocks of two will be generated. The GP will 
prescribe the medication of randomisation.
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Data collection and methods
Data collection of the patient-reported outcomes and 
the objective reported outcomes will be carried out using 
online case report forms. Children (or the child’s parents) 
will receive a reminder by email if questionnaires are not 
filled in after a standardised interval of 3 days. If ques-
tionnaires are not filled in at key time points, participants 
will receive a telephone reminder. Children will receive a 
small gift after completing the cohort or trial follow-up. 
The weekly questionnaires include a question on who 
completed the questionnaire, the child, the parent or 
together. We can, therefore, take into account by whom 
the questionnaire has been completed in our analysis. 
If patients are 16 years or older, they will complete the 
questionnaires themselves. Children under 16 are free in 
their choice to complete the questionnaire themselves or 
together with/by a parent.  The physician assistants will 
received additional training in the pathophysiology and 
treatment of AD and in scoring the EASI.

Data management
Data will be handled confidentially and anonymously. A 
child’s identification code is used to link the data to the 
child; a unique code is randomly generated for each indi-
vidual. The principal investigator safeguards the key to 
the code.

The software program research manager will be used 
for the online questionnaires and the children’s personal 
data, respectively.

Statistical methods
All analyses of the primary study parameters will be 
performed according to the intention-to-treat principle, 
that is, irrespective of compliance. Those who perform 
the analyses will be kept blind regarding which group has 
received what kind of treatment.

Secondary, a per-protocol analysis, excluding children 
in whom major violations of the protocol have occurred, 
will also be performed. Major protocol violations are: 
withdrawal from study or lost to follow-up, and medica-
tion compliance <75%.

In case major events occur during the study period that 
necessitate withdrawal from study, or lost to follow-up/
drop-out for other reasons, weekly diary card data will 
be evaluated up to the week of such drop-out. However, 
children are requested to agree with further follow-up 
according to the study protocol (eg, weekly question-
naires). Medication compliance  <75%, (also called 
non-compliance) is determined as a POEM >8 and no use 
of TCS during that week; the compliance is determined 
per week.

For the primary outcome, statistical comparison 
between the treatment groups will be done using analysis 
of covariance (ANCOVA) including the covariates: base-
line symptom score, age and gender. Treatment effects 
will be tested two sided with a significance level of 5%.

For the main study parameter, it is essential that the 
weekly diaries are filled in adequately. However, in case 

of missing data, these will be imputed using multiple 
imputation; this is considered the most appropriate 
way of dealing with missing data.25 Missing values of the 
POEM will be imputed 10 times using the multivariate 
imputation by chained equations logarithm (R-Project). 
The imputation model included sex, age, type of medica-
tion used and frequency of application, and the outcome 
measure POEM.

Secondary outcomes of the trial, statistical comparison 
between the treatment groups for changes in disease 
severity, and QoL after 1 week and 4 weeks, will be 
performed using ANCOVA, including the covariates base-
line symptom score, age and gender. The other secondary 
outcomes (ie, local side  effects, systemic side  effects, 
compliance, frequency of flare-ups, medication use and 
healthcare use) will be analysed with linear or logistic 
regression when appropriate. For the time to recovery, 
Cox regression analyses will be performed.

To explore differences in patient and disease character-
istics in the two treatment arms, and to determine which 
factors are related to compliance to the two treatment 
strategies, backward logistic regression will be used.

Patient characteristics to be examined are: age, sex, age 
at presentation of AD, history of atopy (ie, asthma, allergic 
rhinitis, food allergy and anaphylaxis), use of other corti-
costeroid(ie, nasal, inhaled, oral) and QoL (IDQoL, 
CDLQI). Disease characteristics are disease severity 
(POEM and EASI), duration of AD, location of AD (ie, 
head and neck, upper limbs, lower limbs and trunk, all 
extracted from EASI) and previous medical care (ie, no 
previous treatment, GP only, GP and secondary care).

To explore which factors are related to compliance to 
the two treatment strategies, backward logistic regres-
sion will be used. The factors to be explored are treat-
ment arm, age, sex, age at presentation of AD, disease 
severity (POEM and EASI), duration of AD, use of other 
corticosteroid (ie, nasal, inhaled, oral) and QoL (IDQoL, 
CDLQI).

The secondary outcomes for the cohort will be analysed 
with descriptive statistics (ie, disease severity, frequency of 
flare-ups, medication use, healthcare use, QoL). Analyses 
to determine what the determinants of flare-ups of AD 
are after 1-year follow-up will be performed with logistic 
regression analyses.

Ethics and dissemination
Amendments are changes made to the research protocol 
after a favourable opinion from the accredited MEC. All 
substantial amendments will be notified to the MEC and 
to the competent authority.

The results of the study will be published in interna-
tional peer-reviewed journals and presented at (inter)
national conferences. We aim to publish several peer-re-
viewed publications on the best treatment strategy in 
children with AD  related to patient-oriented outcomes, 
healthcare consumption and side effects. The results of 
this study may be implemented into clinical practice and/
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or can be used for the next update of the Dutch guideline 
on AD for GPs.

Safety reporting
In accordance to section 10, subsection 4, of the Medical 
Research Involving Human Subjects Act (in Dutch: Wet 
Medisch-wetenschappelijk Onderzoek met Mensen), 
the sponsor will suspend the study if there is sufficient 
ground that continuation of the study will jeopardise 
subject health or safety. The sponsor will notify the 
accredited Medical research ethics committee (MREC) 
without undue delay of a temporary halt including the 
reason for such an action. The study will be suspended 
pending a further positive decision by the accredited 
MREC. The investigator will take care that all subjects are 
kept informed.

Monitoring
Due to the characteristics of this study it is not necessary 
to instal a data safety monitoring board. Nevertheless, 
the study will be monitored as described in the Interna-
tional Council for Harmonisation-Good Clinical Practice 
(ICH-GCP) guidelines (chapter 5.18). The department 
of general practice has developed a monitoring plan 
and monitoring checklist (based on the ICH-GCP guide-
lines) which will be used in this study. A senior researcher 
(project leader) will be designated as monitor. This 
senior researcher is not related to the current project and 
is part of another research discipline within the depart-
ment. At various moments in the study (not known to the 
researcher in front) an appointment will be made with 
the researcher and project leader of the current project 
to monitor the study by making use of the checklist of the 
department of general practice.

Adverse events
All (serious) adverse events and suspected unexpected 
serious adverse reactions reported spontaneously by the 
subject or observed by the investigator or the staff will be 
recorded.

Discussion
This will be the first study to investigate the effectiveness 
of treatment with TCS class I versus class III on long-term 
control over 6 months follow-up of children in primary 
care with AD.

We chose an observational cohort design with an 
embedded pragmatic randomised open-label trial, as 
it might be difficult to randomise children in primary 
care at the moment they present with a flare-up. The 
observational cohort gives the opportunity to follow the 
course of AD in children in primary care with regard 
to the frequency and determinants of flare-ups and the 
burden of disease. As primary outcome, we chose a clin-
ical outcome relevant to patients. In AD, the appearance 
of the skin does not always closely reflect the subjective 
symptoms, that is, when the latter causes a major impact 

on the child and family.9 10 Therefore, it was particularly 
important to design a trial with a validated participant-re-
ported primary outcome.

The structure of regular home visits will probably artifi-
cially improve treatment adherence. It is generally known 
that treatment adherence is highest immediately after 
seeing a doctor.26 Both treatment arms will receive home 
visits, so this effect will be equally spread. The home 
visits will influence the generalisability of the results. 
However, it is crucial for several outcome measures to 
visit the patients. We kept the frequency of home visits 
to a minimum, balancing the unwanted effect of better 
treatment adherence and gathering important informa-
tion on study outcomes.

A limitation of the study is the open-label design. Since 
participants know which treatment arm they will be 
assigned to, they cannot be blinded to the intervention. 
Also, because the GP must be able to adjust the treatment 
strategy or refer to the child if required, the GP cannot be 
blinded. The research assistants will also be aware of the 
medication use of the child, as they have to register and 
weigh the medication.

Given that our primary outcome is patient  reported, 
the additional costs for blinding researchers to collect the 
objective data (ie, EASI) did not seem justifiable.

Concerns have been reported about the safety of TCS 
application in children with regard to incorrect appli-
cation.27 Potential local side  effects of TCS are painful 
application, telangiectasia, atrophy, hypopigmentation 
and striae. However, there is a lack of evidence from good 
quality research concerning these local side  effects of 
TCS.28 Nevertheless, in a study on children with AD with 
a follow-up of 18 weeks, no difference was found in skin 
atrophy in children using class-III TCS for 3 days per week 
versus children using class I TCS.16 Potential systemic 
effects of TCS may include suppression of the HPA axis, 
and osteoporosis, glaucoma, cataract and growth reduc-
tion. Although there is lack of evidence about these 
potential systemic side effects, it is reported that topical 
TCS has little to no effect on the HPA axis, osteoporosis 
and growth reduction.12 14 15 29 In addition, the treatment 
scheme for the class III TCS is within the recommended 
dosage of the Dutch guideline on AD.12 Additionally, we 
want to include children of all ages with AD on most wide-
spread areas. Therefore, we chose a strong topical corti-
costeroid with the most favourable profile, this is found 
in fluticasone propionate 0.05% or 0.005% since it has 
a relatively short half-life as compared with the class III 
TCS that is recommended by the Dutch guideline (ie, 
betamethasone).12

In this way, we aim to further reduce the already low 
risk of potential (systemic) side  effects; therefore, we 
believe that it is safe to use a class III TCS according to 
the previously described treatment scheme.

Experience from dermatologists indicates that starting 
with a high-dose TCS leads to a faster and better result 
as compared with starting with a low-dose TCS. However, 
most children with AD are treated by a GP (only about 1% 
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is referred to secondary care) and have a milder form of 
AD as compared with patients treated by a dermatologist.2 
Whether the effects of initial treatment with a potent TCS 
as experienced in a specialist setting can be transferred to 
treatment in primary care is unknown. Since the present 
study will focus on these gaps, it will hopefully make an 
important contribution to knowledge with respect to the 
use of local corticosteroids in children with AD treated in 
general practice.

Author affiliations
1Department of General Practice, Erasmus Medical Center, Rotterdam, The 
Netherlands
2Department of Dermatology, Erasmus Medical Center, Rotterdam, The Netherlands

Contributors  GE, AMB and PJEB conceived the idea and secured funding. Ethics 
applications were made by KFvH in collaboration with GE, AMB and PJEB. SGMAP 
and PJvdB provided intellectual input concerning study design and statistical 
analysis. All authors were involved in drafting or critically revising this work, and in 
final approval of the version to be published.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors. 

Competing interests  None declared.

Patient consent for publication  Not required.

Ethics approval  The study protocol is approved by the Medical Ethics Committee 
(MEC) of the Erasmus Medical Center Rotterdam, the Netherlands (MEC-2017–328).

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

References
	 1.	 Krakowski AC, Eichenfield LF, Dohil MA. Management of atopic 

dermatitis in the pediatric population. Pediatrics 2008;122:812–24.
	 2.	 van der Linden MW, van Suijlekom-Smit LWA, Schellevis FG, et 

al. Tweede Nationale Studie naar ziekten en verrichtingen in de 
huisartspraktijk. Het kind in de huisartspraktijk 2005.

	 3.	 Watson W, Kapur S. Atopic dermatitis. Allergy, Asthma & Clinical 
Immunology 2011;7(S1):S4.

	 4.	 Larsen FS, Hanifin JM. Epidemiology of atopic dermatitis. Immunol 
Allergy Clin North Am 2002;22:1–24.

	 5.	 Pols DHJ, Nielen MMJ, Korevaar JC, et al. Reliably estimating 
prevalences of atopic children: an epidemiological study in an 
extensive and representative primary care database. NPJ Prim Care 
Respir Med 2017;27:23.

	 6.	 Bieber T. Atopic Dermatitis. N Engl J Med Overseas Ed 
2008;358:1483–94.

	 7.	 Tollefson MM, Bruckner AL. Section On Dermatology. Atopic 
dermatitis: skin-directed management. Pediatrics 2014;134:e173
5–e1744.

	 8.	 Chang YS, Chou YT, Lee JH, et al. Atopic dermatitis, melatonin, and 
sleep disturbance. Pediatrics 2014;134:e397–e405.

	 9.	 Su JC, Kemp AS, Varigos GA, et al. Atopic eczema: its impact on the 
family and financial cost. Arch Dis Child 1997;76:159–62.

	10.	 Barbeau M, Bpharm HL. Burden of Atopic dermatitis in Canada. Int J 
Dermatol 2006;45:31–6.

	11.	 Hoare C, Li Wan Po A, Williams H. Systematic review of treatments 
for atopic eczema. Health Technol Assess 2000;4:1–191.

	12.	 Dirven-Meijer PC, De Kock CA, Nonneman MGM, et al. NHG-
Standaard Eczeem. Huisarts wet 2014;57(5):240–52.

	13.	 Siegfried EC, Jaworski JC, Kaiser JD, et al. Systematic review 
of published trials: long-term safety of topical corticosteroids 
and topical calcineurin inhibitors in pediatric patients with atopic 
dermatitis. BMC Pediatr 2016;16:75.

	14.	 van Velsen SG, Knol MJ, van Eijk RL, et al. Bone mineral density 
in children with moderate to severe atopic dermatitis. J Am Acad 
Dermatol 2010;63:824–31.

	15.	 Thomas MW, Panter AT, Morrell DS. Corticosteroids' effect on the 
height of atopic dermatitis patients: a controlled questionnaire study. 
Pediatr Dermatol 2009;26:524–8.

	16.	 Thomas KS, Armstrong S, Avery A, et al. Randomised controlled trial 
of short bursts of a potent topical corticosteroid versus prolonged 
use of a mild preparation for children with mild or moderate atopic 
eczema. BMJ 2002;324:768.

	17.	 Kirkup ME, Birchall NM, Weinberg EG, et al. Acute and maintenance 
treatment of atopic dermatitis in children - two comparative studies 
with fluticasone propionate (0.05%) cream. J Dermatolog Treat 
2003;14:141–8.

	18.	 Vernon HJ, Lane AT, Weston W. Comparison of mometasone furoate 
0.1% cream and hydrocortisone 1.0% cream in the treatment of 
childhood atopic dermatitis. J Am Acad Dermatol 1991;24:603–7.

	19.	 Edinburgh: SIGN; 2011(SIGN publication no. 125).. Scottish 
Intercollegiate Guidelines Network (SIGN). Management of atopic 
eczema in primary care.. 2011 http://www.​sign.​ac.​uk.

	20.	 Spuls PI, Gerbens LAA, Simpson E, et al. Patient-Oriented Eczema 
Measure (POEM), a core instrument to measure symptoms in clinical 
trials: a Harmonising Outcome Measures for Eczema (HOME) 
statement. Br J Dermatol 2017;176:979–84.

	21.	 Schmitt J, Spuls PI, Thomas KS, et al. The Harmonising Outcome 
Measures for Eczema (HOME) statement to assess clinical signs of 
atopic eczema in trials. J Allergy Clin Immunol 2014;134:800–7.

	22.	 Salek MS, Jung S, Brincat-Ruffini LA, et al. Clinical experience and 
psychometric properties of the Children's Dermatology Life Quality 
Index (CDLQI),1995-2012. Br J Dermatol 2013;169:734–59.

	23.	 Basra MK, Gada V, Ungaro S, et al. Infants' Dermatitis Quality of Life 
Index: a decade of experience of validation and clinical application. 
Br J Dermatol 2013;169:760–8.

	24.	 Gaunt DM, Metcalfe C, Ridd M. The Patient-Oriented Eczema 
Measure in young children: responsiveness and minimal clinically 
important difference. Allergy 2016;71:1620–5.

	25.	 Groenwold RH, Donders AR, Roes KC, et al. Dealing with missing 
outcome data in randomized trials and observational studies. Am J 
Epidemiol 2012;175:210–7.

	26.	 Feldman SR, Camacho FT, Krejci-Manwaring J, et al. Adherence to 
topical therapy increases around the time of office visits. J Am Acad 
Dermatol 2007;57:81–3.

	27.	 Aubert-Wastiaux H, Moret L, Le Rhun A, et al. Topical corticosteroid 
phobia in atopic dermatitis: a study of its nature, origins and 
frequency. Br J Dermatol 2011;165:808–14.

	28.	 Callen J, Chamlin S, Eichenfield LF, et al. A systematic review of 
the safety of topical therapies for atopic dermatitis. Br J Dermatol 
2007;156:203–21.

	29.	 Friedlander SF, Hebert AA, Allen DB. Fluticasone Pediatrics Safety 
Study Group. Safety of fluticasone propionate cream 0.05% for the 
treatment of severe and extensive atopic dermatitis in children as 
young as 3 months. J Am Acad Dermatol 2002;46:387–93.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 Ju

n
e 2019. 

10.1136/b
m

jo
p

en
-2018-027239 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1542/peds.2007-2232
http://dx.doi.org/10.1186/1710-1492-7-S1-S4
http://dx.doi.org/10.1186/1710-1492-7-S1-S4
http://dx.doi.org/10.1016/S0889-8561(03)00066-3
http://dx.doi.org/10.1016/S0889-8561(03)00066-3
http://dx.doi.org/10.1038/s41533-017-0025-y
http://dx.doi.org/10.1038/s41533-017-0025-y
http://dx.doi.org/10.1056/NEJMra074081
http://dx.doi.org/10.1542/peds.2014-2812
http://dx.doi.org/10.1542/peds.2014-0376
http://dx.doi.org/10.1136/adc.76.2.159
http://dx.doi.org/10.1111/j.1365-4632.2004.02345.x
http://dx.doi.org/10.1111/j.1365-4632.2004.02345.x
http://dx.doi.org/10.3310/hta4370
http://dx.doi.org/10.1186/s12887-016-0607-9
http://dx.doi.org/10.1016/j.jaad.2009.12.015
http://dx.doi.org/10.1016/j.jaad.2009.12.015
http://dx.doi.org/10.1111/j.1525-1470.2009.00865.x
http://dx.doi.org/10.1136/bmj.324.7340.768
http://dx.doi.org/10.1080/09546630310013388
http://dx.doi.org/10.1016/0190-9622(91)70092-G
http://www.sign.ac.uk
http://dx.doi.org/10.1111/bjd.15179
http://dx.doi.org/10.1016/j.jaci.2014.07.043
http://dx.doi.org/10.1111/bjd.12437
http://dx.doi.org/10.1111/bjd.12563
http://dx.doi.org/10.1111/all.12942
http://dx.doi.org/10.1093/aje/kwr302
http://dx.doi.org/10.1093/aje/kwr302
http://dx.doi.org/10.1016/j.jaad.2007.04.005
http://dx.doi.org/10.1016/j.jaad.2007.04.005
http://dx.doi.org/10.1111/j.1365-2133.2011.10449.x
http://dx.doi.org/10.1111/j.1365-2133.2006.07538.x
http://www.ncbi.nlm.nih.gov/pubmed/11862174
http://bmjopen.bmj.com/

	Different potencies of topical corticosteroids for a better treatment strategy in children with atopic dermatitis (the Rotterdam Eczema study): protocol for an observational cohort study with an embedded randomised open-label controlled trial
	Abstract
	Introduction﻿﻿
	Objectives
	Study design
	Methods; participants, interventions and outcomes
	Healthcare system
	Study setting
	Eligibility criteria
	Interventions
	Patient and public involvement

	Outcomes
	Primary outcome measure
	Secondary outcome measures

	Sample size
	Recruitment
	Assignment of interventions
	Data collection and methods
	Data management
	Statistical methods
	Ethics and dissemination
	Safety reporting
	Monitoring
	Adverse events

	Discussion
	References


