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ABSTRACT
Introduction Atopic dermatitis (AD) is one of the most 
common inflammatory skin conditions in both children 
and adults. Despite this, contemporary descriptions of the 
incidence, prevalence and current management of the 
condition in the UK are lacking.
Methods and analysis We will perform a series of 
retrospective studies using a large population- based 
cohort derived from the Royal College of General 
Practitioners (RCGP) Research and Surveillance Centre 
(RSC) network database to explore two key research 
themes: AD epidemiology and AD management.
In the epidemiology theme, we will describe the incidence 
and prevalence of AD in children and adults in England 
from 2009 to 2018 inclusive. We will stratify findings by 
age, national Index of Multiple Deprivation (IMD), ethnicity, 
urban- rural environment and geographic location; and 
explore independent associations of these features with 
AD in multivariable models.
In the management theme, we will explore healthcare 
utilisation and treatment in people with AD. Regarding 
healthcare utilisation, we will evaluate rates of AD- 
associated primary care visits and specialist dermatology 
referrals in people with AD. Rates will be stratified by 
age, gender, socioeconomic IMD quintile and ethnicity. 
We will describe contemporary treatment by estimating 
prescribing rates across medication classes used in 
AD (emollients, topical corticosteroids by potency, 
topical calcineurin inhibitors, topical antimicrobials, 
antihistamines, oral corticosteroids and systemic 
immunomodulatory therapies) overall, and by age and 
sociodemographic groupings. We will also examine 
trends in prescribing over the study period. In people 
first diagnosed with AD during the study period, we 
will describe differences in treatment escalation by 
sociodemographic factors using time- to- event analysis.
Ethics and dissemination The Health Research Authority 
decision tool classed this a study of ‘usual practice’, ethics 
approval was not required. Study approval was granted by 
the RCGP RSC Study Approval Committee. Results will be 
disseminated through peer- reviewed publications.
Trial registration number NCT03823794.

INTRODUCTION
Atopic dermatitis (AD), also known as ‘atopic 
eczema’ or ‘eczema’, poses the highest 
burden of all skin diseases in adults and 

children worldwide.1 While many affected 
children will have resolution or improve-
ment by their teenage years, a significant 
proportion will continue to have AD as an 
adult.2 3 Despite this, contemporary descrip-
tions of the incidence and prevalence of AD 
in the UK are lacking and there are very little 
data on current management. In the UK, AD 
prevalence estimates vary considerably with 
questionnaire- based studies quoting prev-
alence rates in adults from 2.5% to 15%.4 5 
Treatment recommendations have changed 
over the years, but there have been no recent 
studies of treatment in AD, and we therefore 
do not have a current picture of AD- related 
healthcare resource utilisation in the UK.

While severe cases may be referred to 
secondary care, the vast majority of AD in 
the UK is managed in general practice.6 UK 
primary care records therefore provide an 
excellent opportunity to study these unan-
swered questions. This study series, using a 

Strengths and limitations of this study

 ► We will use a large, nationally representative prima-
ry care database to explore the epidemiology and 
management of atopic dermatitis (AD) using a vali-
dated case definition.

 ► As the majority of AD is managed in primary care, 
this study will provide an accurate contemporary 
analysis of AD epidemiology in England in both chil-
dren and adults.

 ► The study will also provide a large- scale analysis of 
AD treatment and management.

 ► The dataset has a high level of completeness on so-
ciodemographic and geographic data and therefore 
enables an assessment of sociodemographic and 
geographic associations with AD epidemiology and 
treatment across England.

 ► Our study will not be able to detect subclinical AD, 
where people have not consulted their general prac-
titioner for the condition and may under- represent 
some of the secondary care AD treatments, since we 
rely on medical records held in primary care.
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large and contemporary population- based AD cohort, 
aims to provide an up- to- date picture of the epidemiology 
and current management of AD in England.

Current knowledge
Epidemiology
The relapsing and remitting nature of AD, coupled with 
methodological issues and varying case definitions, makes 
accurate estimates of AD prevalence challenging. Recent 
work using the UK Clinical Practice Research Data-
link reported an approximate UK prevalence of 10%. 
However, this study was not specifically designed to report 
AD prevalence and only included adults.7 Another study 
reported AD incidence rates, but only in children.8

Treatment
AD treatment takes a multistep approach. Trigger avoid-
ance and daily topical emollients form the mainstay of 
maintenance therapy.9 Topical corticosteroids (TCS) can 
be used to induce better disease and flare control, with 
steroid potency determined by site and severity.9 10 Topical 
calcineurin inhibitors (TCI) are sometimes added in for 
more severe disease, especially where TCS are contrain-
dicated, not working or in body sites with a predilection 
for skin thinning.9 10 Antimicrobials and antihistamines 
may be required for infected eczema or pruritus, respec-
tively.10 Moderate- severe AD is also sometimes treated 
with phototherapy.

AD cases recalcitrant to topical treatment and/or 
phototherapy often require systemic immunomodulatory 
treatment11 with conventional immunosuppressive ther-
apies, such as methotrexate, ciclosporin, azathioprine 
or mycophenolate mofetil. Oral corticosteroids are also 
used, in particular in the context of severe acute flares.12 
In addition, dupilumab (an anti- interleukin-4 receptor α 
monoclonal antibody) is now licensed in several major 
markets and has shown efficacy in randomised trials 
and real- world studies in moderate to severe AD.13–15 It 
is the first biological therapy available for the treatment 
of AD in adult and adolescent patients where conven-
tional systemic medication has been unsuccessful or is 
contraindicated.16

While it has been noted that primary care attendance 
rates for eczema are high, with 96% of children with AD 
seeing their general practitioner (GP) within the last 12 
months,6 there have been no recent large- scale analyses 
of healthcare resource utilisation in AD.

Aims and objectives
We aim to perform a series of retrospective studies using 
a large population- based cohort in England exploring AD 
in two theme areas: epidemiology and management.

Within the AD epidemiology theme, we aim to provide 
a comprehensive description of the incidence and prev-
alence of active AD throughout the life course (in both 
children and adults). We will explore factors associated 
with both AD incidence and prevalence at different life 
stages and describe geographic differences in incidence 

and prevalence across England. In those with incident AD 
we will also describe the proportion of individuals who 
develop moderate and severe AD after diagnosis and will 
explore factors associated with more severe disease.

Within the AD management theme, we will describe 
the rates of primary care attendance and specialist refer-
rals in those with active AD and examine prescribing 
by medication class. We will also analyse the association 
of sociodemographic factors on these components, 
trends in prescribing over the last decade and treatment 
intensification.

METHODS AND ANALYSIS
Study design
This study will comprise a series of retrospective cohort 
analyses over a 10- year period covering the epidemiology 
and management of AD. Two study cohorts will be defined 
to enable multiple research questions to be answered 
under each theme: an incident cohort and an active AD 
(prevalent) cohort. These cohorts are described in detail 
in the study protocol below.

Data source
We will use routinely collected data extracted from the 
Oxford- Royal College of General Practitioners (RCGP) 
Research and Surveillance Centre (RSC) network data-
base to provide a representative population- based 
sample. The RCGP RSC database contains the pseud-
onymised primary care computerised medical records 
(CMRs) of all individuals registered with a large number 
of affiliated GP practices. Data are extracted using Struc-
tured Query Language (SQL) queries which are used to 
filter and retrieve specific patient information relevant 
to the study from the database. RCGP RSC practices have 
practice visits and receive feedback via a dashboard to 
improve data quality.17 At the time of this study, the data-
base contains data from 3.85 million people registered 
with 293 practices across England providing a broadly 
representative sample of the English primary care 
population.18

RCGP RSC CMRs include data on patient demo-
graphics, diagnoses, test results, prescriptions and 
‘processes of care’ such as clinic visits and specialist 
referrals. Nearly all prescribing takes place in primary 
care, though a few high- cost drugs may be prescribed 
in secondary care. These data are coded using the Read 
code system.19 Data from UK primary care are useful for 
studies like this as each patient can only be registered 
with one GP, CMRs have been used since the 1990s, and 
pay- for- performance targets, present since 2004, ensure 
consistent high- quality data about chronic diseases.20 
Studies in several chronic diseases such as diabetes, atrial 
fibrillation, chronic kidney disease, asthma and chronic 
obstructive pulmonary disease have been published using 
RCGP RSC data.21–24
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Study participants’ eligibility
All children and adults registered with an RCGP RSC 
affiliated practice between 1 January 2009 and 1 January 
2019 will be extracted from the RCGP RSC database 
and eligible for inclusion in the studies. People will be 
excluded if they have less than 12 months of follow- up in 
the database (unless aged <1 year) and if they have not 
had at least one consultation during the study period. 
People who opted out of record sharing were excluded 
(approximately 1.8% of the adult population). End of 
follow- up is the earliest of the study end date (1 January 
2019), the date of patient transfer from an included prac-
tice or date of death. Transfer from a practice includes 
deregistration where people have moved abroad.

Missing data
These studies will use the missing indicator variable 
method as missing data are considered likely not to 
be missing at random, meaning multiple imputation 
approaches will lack validity. Some individuals may need 
to be excluded due to incomplete data, although in 
similar studies the exclusion rate due to incomplete data 
has been low.22 24

Case detection and definition of variables
Definition of AD
Individuals with AD over the study period will be identi-
fied using clinical codes and prescription records in CMR 
systems by applying a recently validated algorithm devel-
oped in UK real- world data25 and used in other recent 
UK studies of AD.7 8 In short, AD cases are identified by 
the presence of one diagnostic code and with at least two 
AD- related treatment codes on separate days. The posi-
tive predictive value of this algorithm in identifying AD 
has been shown to be 90% (95% CI 80% to 91%) in chil-
dren and 82% (95% CI 73% to 89%) in adults.

People with new- onset (incident) AD meeting these 
criteria during the study period (1 January 2009 and 1 
January 2019) will form an incident AD cohort. The date 
of onset will be defined as the date of the first AD diag-
nosis Read code. Patients with a diagnosis of AD prior to 
the study period will be excluded from this cohort. This 
comprises any patient with AD recorded in their record 
at any time prior to the study start date; we will use the 
complete historic record to look for any prior recording 
of AD. To increase certainty an AD diagnosis is incident, 
individuals with a diagnosis within 1 year of registering 
with a practice will also be excluded from the cohort, 
unless under 1 year old.

Definition of active AD
In a similar AD epidemiological study, Silverwood et 
al7 defined active AD as the latter of two AD records 
appearing within any 12- month period. Active AD was 
then presumed to last for 1 year, unless another AD 
record appeared, in which case the active duration was 
prolonged for a further 12 months. We will modify this 
approach by using the first of two codes (rather than the 

second as in their work) as this has been shown to have 
reliable agreement with physician- confirmed disease 
onset.25

Using these criteria, a cohort of people with prevalent 
active AD will be defined as those fulfilling the diagnostic 
criteria for active AD at any point during the calendar 
year of analysis. Given that treatment indications are not 
included in the database, individuals with potentially 
confounding comorbidities will be excluded from the 
active AD cohort, in line with previous work25: psoriasis, 
contact dermatitis, photodermatitis, ichthyosis, inflam-
matory bowel disease, rheumatoid arthritis or a history of 
organ transplantation.

Classification of AD severity
AD severity will be classified in accordance with the epide-
miology work by Silverwood et al.7 AD will be classified as 
moderate severity when prescribed a second potent TCS 
within 1 year, or a first TCI. AD will be classified as severe 
at the start of referral to secondary care dermatology 
services or the start of phototherapy or systemic immuno-
modulatory therapy.

Sociodemographic factors
Age, gender, Index of Multiple Deprivation (IMD) and 
ethnicity will comprise the sociodemographic factors 
used for stratification of the outcome measures. Age will 
be initially grouped as follows: 0–1, 2–6, 7–11, 12–17, 
18–29, 30–39, 40–49, 50–59, 60–69, 70–79 and ≥80 years. 
To examine variation across other sociodemographic 
factors when stratified by age, broader age groups will 
be used: <2, 2–11, 12–17, 18–49, ≥50. Ethnicity will be 
categorised into major ethnic groups as used in the 2011 
census: White, Asian, Black African/Caribbean, Mixed 
and Other. We use an ontology to extend our ability 
to categorise people by ethnicity.26 IMD is the official 
national socioeconomic status measure.27 This will be 
derived from the patient’s postcode at the point of data 
extraction. The resultant scores will then be stratified by 
deprivation quintile according to the national distribu-
tion of IMD scores.

Definition of treatments and healthcare utilisation
We will assess healthcare utilisation in AD. A primary 
care attendance for AD will be defined as any primary 
care episode associated with a diagnostic code for AD or 
AD medication prescription on the same day. Specialist 
referrals will be identified using Read codes for referral 
to either a dermatologist, a GP with specialist interest in 
dermatology or a dermatology specialist nurse.

We will extract prescription data for the following 
therapy classes: emollients and soap substitutes, TCS, 
TCI, topical antimicrobials, oral antihistamines and oral 
systemic treatments (ciclosporin, azathioprine, metho-
trexate, mycophenolate and oral corticosteroids). Given 
the limited recording of phototherapy use and dupi-
lumab prescribing in primary care, rates of use of these 
treatments will not be explored in this study. Where 
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recorded in the primary care CMR these therapies will 
be included to identify severe AD. Differences in photo-
therapy between practices will be explored, and a sensi-
tivity analysis in a subgroup of practice with high- quality 
recording will be performed if relevant recording differ-
ence in phototherapy is identified.

Statistical analysis: epidemiology theme
Incidence of AD
Incident cases will be defined as individuals with a first 
ever AD diagnostic clinical code (in the UK recorded 
at the time using Read code) during the study period. 
Those individuals with an AD diagnosis between their 
GP registration date and their follow- up start date will 
be excluded. Furthermore, to ensure AD diagnoses were 
new diagnoses and not new recordings of existing disease, 
diagnoses within 1 year of an individual’s registration with 
a practice will not be included in the incidence calcu-
lation (unless <1 year of age). Incidence rates (per 100 
person- years) will be calculated by dividing the number of 
new cases by the total person- years at risk of the popula-
tion, to ensure we take into account the precise follow- up 
time of each individual in the denominator.28 Incidence 
rates will then be stratified by age, gender, ethnic group 
and IMD.

Point prevalence of active AD
We will estimate the point prevalence of active AD for each 
calendar year across the study period. Active AD cases will 
be defined as those fulfilling the diagnostic criteria for 
active AD on 31 December of the year in question. For 
each calendar year, point prevalence will be calculated by 
dividing the number of people with active AD by the total 
number of actively registered patients on 31 December.

Using the 2018 data, active AD prevalence will be strat-
ified by age, gender, ethnicity, IMD, urban/rural habi-
tation and geographical region. The unadjusted and 
multivariable adjusted odds of AD by the same factors will 
be estimated using logistic regression and comparisons 
will be made to the reference category.

Statistical analysis: healthcare utilisation and treatment 
theme
The active AD 2018 prevalence cohort (as described 
above) will be used for all the following three analyses 
under the healthcare utilisation and treatment theme.

Primary care visits and specialist referrals
Within the active AD cohort, we will calculate annual rates 
of family practice attendances and specialist referrals by 
calendar year. Using the 2018 data, we will stratify this by 
age, gender, ethnic group and IMD score.

Prescribing in AD
In those with active AD, we will describe AD therapy 
prescriptions by medication class. The proportion of 
those with active AD receiving each class of medication 
will be calculated by dividing the number of patients 
with active AD prescribed at least one medication within 

a particular class during the year by the total number 
of patients with active AD included in the study group 
during that calendar year.

Treatment escalation
Treatment intensification will be explored in a cohort 
of individuals with incident (newly diagnosed) AD over 
the entire study period, meaning the maximum possible 
follow- up for an individual in this analysis will be 10 years. 
In this cohort, we will analyse treatment escalation in 
AD at three junctures using time- to- event analysis, sepa-
rately analysing children and adults. First, we will analyse 
the time to treatment suggestive of moderate AD using 
Kaplan- Meier estimator; the prescription of a second 
potent TCS treatment within 1 year or a first prescription 
for a TCI. Second, we will analyse the time to treatment 
suggestive of severe AD using multivariable Cox propor-
tional hazards models, with adjustment for sex, ethnicity 
and deprivation quintile; the prescription of systemic 
immunomodulatory therapy (see above), phototherapy 
(if reliably recorded) or a dermatology referral. HRs and 
corresponding 95% CIs will be reported. Individuals with 
evidence of moderate or severe disease at diagnosis will 
be excluded from analysis of these treatment escalation 
endpoints. As a sensitivity analysis we will analyse the time 
to treatment with a systemic immunomodulatory therapy 
only.

Strengths and limitations of the research methods
Given that the majority of patients with eczema are seen 
and treated principally in primary care in the UK, primary 
care CMRs provide the richest existing data source for 
this study type. An ontological approach to AD case 
detection improves accuracy compared with the use of 
diagnostic codes alone.23 The approach to identify AD to 
be used here has been validated in other similar datasets 
and has been shown to have an excellent positive predic-
tive value.25 Exclusion of individuals with potentially 
confounding conditions will also improve the accuracy of 
our estimates. Although the RCGP RSC database contains 
only data from England, it has been shown to provide a 
representative sample of the UK population and hence 
our results are probably broadly generalisable to the UK 
as a whole.18 General practices in the RCGP RSC network 
also receive feedback about data quality, making data 
quality as good as it gets in primary care.17 However, our 
results should not be extended to populations which are 
dissimilar.

There are also several limitations of the study design. 
This study does not attempt to detect undiagnosed cases 
of AD and hence may underestimate the true burden of 
disease, especially very mild AD. Furthermore, only coded 
data in the database can be used and hence we rely on 
accurate coding. Data on disease severity are not readily 
available from UK primary care CMR, meaning we will 
use a previously developed classification for primary care 
based on the surrogate marker of medication use,7 which 
may not fully reflect disease severity.
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While several validated severity scales exist (such as the 
Eczema Area and Severity Index), the current primary 
care health record coding hierarchy does not allow these 
to be captured. Another limitation is the possibility of 
missing treatment information from secondary care. 
Secondary care records in the UK are frequently not 
computerised and prescriptions are still commonly hand-
written. At present, there is no mechanism for univer-
sally capturing secondary care prescriptions and linking 
them to primary care records. We are therefore likely to 
underestimate prescription rates, particularly of systemic 
agents, for those with the most severe disease who are 
seen frequently in secondary care.

Data management
Individual patient data are pseudonymised at the point 
of data extraction. All data will remain in pseudonymised 
form and will be held on a secure network at the Univer-
sity of Surrey, no individual data leave this network. This 
network is compliant with NHS Digital Data Security and 
Privacy toolkit standards.

Queries will be executed to extract relevant data from 
the SQL database. All statistical analyses will be performed 
using R software.

Patient and public involvement
The design of this protocol did not involve patients or 
the public.

ETHICS AND DISSEMINATION
Study approval has been granted by the RCGP RSC Study 
Approval Committee. The study did not meet the require-
ments for formal ethics board review as defined using the 
NHS Health Research Authority research decision tool. 
This observational study has been registered with  Clini-
calTrials. gov. The data will not be used for any purposes 
other than for the research which is described in the 
respective protocols and which has been approved by the 
RCGP RSC Study Approval Committee.

We plan to publish the final study results in peer- 
reviewed journals and present early findings at scientific 
meetings.

CONCLUSIONS
This study series aims to provide a comprehensive 
description of the incidence, prevalence and health 
resource utilisation in AD in England. We anticipate that 
the results from these studies will be clinically beneficial 
for monitoring trends in AD and AD treatment, as well 
as determining health resource allocation and in policy 
development.
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