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ABSTRACT

Introduction Alopecia areata (AA) is a common cause of
immune-mediated non-scarring hair loss. Links between
AA and common mental health, autoimmune and atopic
conditions, and common infections have previously

been described but remain incompletely elucidated and
contemporary descriptions of the epidemiology of AA in the
UK are lacking.

Methods and analysis Retrospective study series using a
large population-based cohort (5.2 million) from the Oxford
Royal College of General Practitioners (RCGP) Research
and Surveillance Centre (RSC) database, exploring four
themes: AA epidemiology, mental health comorbidities,
autoimmune/atopic associations and common infections.
In the epidemiology theme, we will describe the incidence
and point prevalence of AA overall and by age, sex

and sociodemographic factors. Healthcare utilisation
(primary care visits and secondary care referrals) and
treatments for AA will also be assessed. In the mental
health theme, we will explore the prevalence and
incidence of mental health conditions (anxiety, depressive
episodes, recurrent depressive disorder, adjustment
disorder, agoraphobia, self-harm and parasuicide) in
people with AA compared with matched controls. We

will also explore the mental health treatment patterns
(medication and psychological interventions), time off
work and unemployment rates. Within the autoimmune/
atopic associations theme, we will examine the prevalence
of atopic (atopic dermatitis, allergic rhinitis, asthma) and
autoimmune conditions (Crohn’s disease, ulcerative colitis,
coeliac disease, type 1 diabetes, Hashimoto’s thyroiditis,
Graves’ disease, rheumatoid arthritis, psoriatic arthritis,
ankylosing spondylitis, systemic lupus erythematosus
(SLE), polymyalgia rheumatica, Sjogren’s syndrome,
psoriasis, vitiligo, multiple sclerosis, pernicious anaemia)
in people with AA compared with matched controls. We
will also estimate the incidence of new-onset atopic

and autoimmune conditions after AA diagnosis. Within

the common infections theme, we will examine the
incidence of common infections (respiratory tract infection,

8,9

Strengths and limitations of this study

» We will use a nationally representative primary care
database of over 5.2 million people to explore the
epidemiology of alopecia areata (AA), as well as
associations of AA with mental health conditions,
autoimmune and atopic conditions, and common
infections.

» As national guidelines recommend initial assess-
ment and management of AA is undertaken in
primary care, this study will provide an accurate
contemporary analysis of AA epidemiology in
England in both children and adults.

» The Oxford Royal College of General Practitioners
(RCGP) Research and Surveillance Centre (RSC)
primary care data set has a high level of complete-
ness on sociodemographic and geographic data and
therefore enables an assessment of variation in the
incidence and prevalence of AA across England.

» Oxford RCGP RSC is the primary infectious disease
sentinel network for the UK; the common in infec-
tions to be explored are all regularly monitored con-
ditions within the network.

» Alimitation of the study is that a validated case defi-
nition of AA is not available for primary care data-
bases; this will be mitigated by additional analysis to
explore the sensitivity of findings when non-specific
alopecia diagnostic codes (eg, unspecified alopecia)
are included.

pneumonia, acute bronchitis, influenza, skin infection,
urinary tract infection, genital infections, gastrointestinal
infection, herpes simplex, herpes zoster, meningitis,
COVID-19) in people with AA compared with matched
controls.

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
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the RCGP RSC Study Approval Committee. Results will be disseminated
through peer-reviewed publications.
Observational study registration number NCT04239521.

INTRODUCTION

Alopecia areata (AA) is a common cause of immune-
mediated, non-scarring hair loss.! Clinical presentations
of AA are heterogeneous, ranging from well-demarcated
patches of hair loss on the scalp to total loss of hair on
the scalp (alopecia areata totalis) or entire scalp and body
(alopecia areata universalis) 2 Active AA is estimated to
affect approximately 0.1%-0.2%" * of the population
worldwide, with a lifetime risk of 1.0%-2.1%."°

Following the initial episode, the majority of those with
limited patchy AA will experience spontaneous remission,
but over 80% will have subsequent relapses.7 Spontaneous
remission has been reported to occur in less than 10% of
those with extensive AA.” A number of treatment options
can induce hair growth in people with AA, but none have
been shown to have a durable impact on remission.®

AA has been associated with a number of autoimmune
conditions, supporting the theory of an underlying
autoimmune aetiology.” Atopic conditions and mental
health disorders have also been demonstrated to be more
common in people with AA,”'" although the temporal
relationship between psychiatric conditions and AA
remains poorly researched.'” The association between AA
and common infections is not well studied.

This study series using a large contemporary
population-based sample aims to explore and describe
many important elements of AA over four key areas: (1)
the current epidemiology of AA; (2) the prevalence and
incidence of psychiatric comorbidities in people with AA;
(3) the prevalence and incidence of autoimmune and
atopic conditions in people with AA; (4) the incidence of
common infections in people with AA.

Current knowledge
Epidemiology
Population studies in the USA using the Rochester Epide-
miology Project database estimate the lifetime risk of AA
to be 2.1%." The database contained information from all
patients registered with a healthcare provider in Olmsted
County, Minnesota, from 1990 to 2009. Previous studies
using this database from 1971 to 1974 estimated the overall
prevalence of AA to be 0.1%-0.2%," with no published
studies reporting prevalence estimates since this. Other
epidemiological studies have assessed the incidence of
AA in patients referred to dermatology services. Clinic-
based studies from around the world have estimated the
incidence of AA to be in the region of 0.57%-3.8%."*"®
Worldwide, the majority of studies on AA have not
found a significant difference in incidence between
males and females.” AA onset occurs before the age of
40 in 82%-86% of cases.” To date, there have been no
large population-based studies of AA epidemiology in UK
populations.

Mental health comorbidities

It is well recognised by clinical experts in AA that the
condition can have a profound psychological impact and
a possible comorbid burden of mental health conditions.
A recent US cross-sectional database study comparing
5605 patients with AA with matched controls found a
higher prevalence of mental health diagnoses in the AA
group (32.8% vs 20.0%)."" In particular, higher rates of
depression (OR 2.18,95% CI 1.80 to 2.63), anxiety disor-
ders (OR 2.46, 95% CI 1.91 to 3.16), attention-deficit
disorders (OR 8.11, 95% CI 5.22 to 12.59), adjustment
disorders (OR 4.80, 95% CI 2.58 to 8.91) and obsessive
compulsive disorders (OR 4.95, 95% CI 1.59 to 15.35)
were observed when compared with controls.'” These
findings concur with previous work and a similar pattern
is seen in other countries.”

Recently, a British study identified a bidirectional posi-
tive association between major depressive disorder and
AA* In a sample of over 400000 participants, major
depressive disorder was seen to increase the risk of inci-
dent AA by 90% (HR 1.90, 95% CI 1.67 to 2.15) and AA
was found to increase the risk of incident major depres-
sive disorder by 34% (HR 1.34, 95% CI 1.23 to 1.46).**
The association of other common mental health condi-
tions with AA however was not assessed.

Autoimmune and atopic comorbidities

A central theory in AA pathogenesis is that it is an auto-
immune phenomenon resulting from a disruption of hair
follicle ‘immune privilege’, where numerous immunolog-
ical mechanisms fail to prevent cytotoxic immune attack
on cells and antigens present at that site.”

A number of studies have reported autoimmune condi-
tions to occur more frequently in those with AA than in
the general population; however, results are conflicting
and studies have been limited by potential recruiting,
recall and reporting biases.”® A Taiwanese retrospective
cohort study found individuals with AA to have an overall
increased risk of developing an autoimmune condition
when compared with matched controls (HR 1.86, 95%
CI 1.32 to 2.63). In particular, greater risks of incident
SLE (HR 5.02, 95% CI 2.08 to 12.51), psoriasis (HR 2.01,
95% CI 1.06 to 3.83) and rheumatoid arthritis (RA) (HR
1.79, 95% CI 1.07 to 3.00) were observed.?” There was
no relationship between AA and Hashimoto’s thyroiditis
or type 1 diabetes (TIDM). A recent systematic review
and meta-analysis found AA to be significantly associated
with Graves’ Disease (OR 2.07, 95% CI 1.80 to 2.38) and
Hashimoto’s thyroiditis (OR 2.15, 95% CI 1.71 to 2.72)
but not with SLE, RA, psoriasis or TI1DM.?

There has also been interest in the prevalence of
comorbid atopy in patients with AA. The prevalence of
atopy in patients with AA has been reported to be in the
range of 11%-388.2%" representing cohorts from the USA,
India and Singapore.' " **’ A large meta-analysis found
patients with AA had higher odds of having atopic derma-
titis (OR 2.36, 95% CI 1.80 to 3.09) or allergic rhinitis
(OR 1.33, 95% CI 1.19 to 1.47) when compared with
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controls.” It is not however surprising from a pathogen-
esis perspective in terms of shared pathways of autoim-
mune susceptibility; interleukin 13 (IL-13) loci have been
associated with autoimmune and atopic conditions, and a
genome-wide association study established that IL-13 are
also susceptibility loc for AA.>

Common infections

It has been hypothesised that infections may act as
triggers for AA; with particular interest in Helicobacter
pylori, Cytomegalovirus, Epstein-Barr virus, hepatitis B
virus, hepatitis C virus and HIV, but others have also
been suggested.” ™ Some case reports have suggested
improvement or resolution of AA with treatment of the
associated infection.** % However, early small-scale studies
have failed to find convincing evidence to support associ-
ations.” ¥ %

Multiple genetic loci have been identified to be both
protective from infection but increase the risk for auto-
immune disease.”’ Examples include the human leuko-
cyte antigen (HLA) variants HLA-DQ2 and HLA-DQS8
which confer protection against viral infections including
influenza but are associated with inflammatory bowel
disease,”** and SH2B3 rs3184504*A gene variant protec-
tive against Escherichia coli infection but also detrimental
for inflammatory bowel disease.* These loci, which in the
past have conferred a genetic advantage, may still confer
a reduced infection risk.*! It is currently unclear if the
genetic predisposition for AA is caused by genetic factors
which also confer protection against any common infec-
tions. In other autoimmune conditions, infection risk is
often increased as a result of the pathological changes
resulting from the condition itself, the effects of immune-
modulatory treatment or through increased exposure to
pathogens through healthcare contact.*™™ An under-
standing of the relative infection rates in people with AA
compared with those without is of particular importance
with the emergence of Janus kinase inhibitors as a poten-
tial treatment option.”> While this medication class can
produce impressive hair regrowth results even in long-
standing AA, their use is associated with some increased
infection risk; in particular, urinary tract infections, viral
gastroenteritis fungal infections and varicella-zoster
infection.”

Aims and objectives
We aim to perform a series of retrospective studies using
alarge population-based cohort in England over a decade
(1 January 2009 to 1 January 2019) exploring AA in four
theme areas: epidemiology, mental health, autoimmune
and atopic comorbidities, and common infections.
Within the epidemiology theme, our initial objective is
to provide a complete description of the incidence and
prevalence of AA in England. We will explore the influ-
ence of sociodemographic and geographic factors on
disease incidence and describe the current service utili-
sation and management patterns in AA during the year
after diagnosis.

Within the mental health theme, we will explore the
disease burden of common mental health conditions in
people with AA compared with matched controls. We will
calculate the prevalence of disease at AA diagnosis, the
incidence of disease in the first 2years after diagnosis and
the influence of sociodemographic factors on the preva-
lence of common mental health conditions in AA. We will
describe the mental health treatment burden in people
(medication and psychological service use) with AA and
depression and anxiety. We will also explore potential
associations between AA and both time off work and
unemployment.

Within the autoimmune and atopic comorbidities
theme, we will examine the prevalence of atopic and auto-
immune conditions at AA diagnosis, and the incidence of
new-onset atopic and autoimmune conditions in the first
Syears after diagnosis in people with AA compared with
matched controls.

Within the common infections theme, we will examine
the incidence of multiple common infections in the first
Syears after diagnosis in people with AA compared with
matched controls.

The primary and secondary objectives of each study
theme are formally described in the statistical analysis
plan (online supplemental additional file 1).

METHODS AND ANALYSIS

Data source

These studies will use routinely collected and collated
data from the Oxford Royal College of General Practi-
tioners (RCGP) Research and Surveillance Centre (RSC)
database to provide a broadly representative sample of
the population of England. The RCGP RSC incorpo-
rates pseudonymised primary care records from over 200
general practitioner (GP) practices distributed across
England. Details of the cohort included in the database
have been published previously.” At the current time,
the database contains data from 2.6 million actively regis-
tered people and the historic records of up to 5.2 million
people over the last 20 years.

The RCGP RSC database includes patient demo-
graphics, diagnoses, laboratory test results, primary
care issued prescriptions and processes of care such as
clinic visits and specialist referrals. These data are coded
using the Read code system. UK general practice records
provide several advantages for this study type; UK primary
care is a registration-based system (a patient can only
register with a single GP), records have been comput-
erised since the 1990s and pay-for-performance targets
(introduced in 2004 through the quality and outcomes
framework) have resulted in consistent high-quality clin-
ical data entry about chronic disease.”** Studies in many
chronic diseases such as atopic dermatitis, RA, diabetes,
inflammatory bowel disease and chronic obstructive
pulmonary disease have been published using RCGP
RSC data.”’ ** RCGP RSC practices get feedback on
their data quality, with a particular emphasis on ‘episode
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typing’—designating cases first, new or ongoing, which
helps differentiate incidence from prevalence.®

Study design

Within RCGP RSC, people with and without AA will be
identified using Read diagnostic codes. A range of study
designs will be used across the studies and include:
repeated cross-sectional design (epidemiology of AA),
case—control design (the prevalence of common mental
health conditions, atopic and autoimmune conditions,
and common infections at AA diagnosis) and matched
cohort design (the incidence of common mental health
conditions, atopic and autoimmune conditions, and
common infections after AA diagnosis).

AA case detection

We will identify cases of AA using specific diagnostic
codes (online supplemental table S1.1, additional file 2).
Confirmed AA will be defined as one or more AA codes
and no alternative diagnostic code in the subsequent 365
days (alternative diagnoses are defined in online supple-
mental table S1.1, additional file 2). Specificity of findings
to this case definition will be evaluated (see Sensitivity
Analysis and online supplemental table S1.2, additional
file 2).

Study 1: epidemiology of AA

The incidence and lifetime prevalence of AA

We will describe the incidence and point prevalence of AA
over 2009-2018 inclusive, by age group, sex, ethnicity, and
socioeconomic status, and geographical region. Ethnicity
will be categorised as follows based on UK census catego-
ries: White, Asian, Black African/Caribbean, Mixed and
Other.” Index of multiple deprivation (IMD) will be used
as a measure of socioeconomic status.”

Service utilisation in people with AA

We will assess primary care visit frequency, up to 1year, in
people newly diagnosed with AA compared with matched
controls without AA. Measures of healthcare manage-
ment will also be assessed in people newly diagnosed with
AA up to 1year, comprising: secondary care dermatology
referrals (online supplemental table S1.3, additional
file 2) and primary care prescriptions for AA treatments
(online supplemental table S1.4, additional file 2).

Study 2: mental health conditions in people with AA

We will assess the prevalence and incidence of three
common mental conditions as defined by the Interna-
tional Statistical Classification of Diseases and Related
Health Problems 10th Revision classification: depres-
sive episodes (F32), recurrent depressive disorder (F33)
and non-phobia-related anxiety disorders (F41). These
conditions have been chosen as they represent the most
common mental health conditions presenting to primary
care.”® Conditions will be identified using algorithms vali-
dated in UK primary care. We selected the algorithms to be
used in the study to optimise the positive predictive value
of case identification. In brief, we will use a concurrent

diagnosis and treatment code to identify acute depression
episodes and for recurrent depressive disorder either a
historical code for any depression and current treatment
or a recurrent depressive disorder-specific diagnosis code
(online supplemental tables S2.1-S2.3, additional file
2). Anxiety disorder will be identified using a concur-
rent diagnosis of an anxiety episode and treatment code
(online supplemental table S2.4, additional file 2).

To assess prevalence, we will perform a case—control
analysis to compare the prevalence of mental health
conditions between people newly diagnosed with AA and
controls. To assess incidence, we will perform a matched
cohort analysis in the subset of cases and controls free
of the mental health conditions of interest at baseline.
In addition, we will examine the prevalence and inci-
dence of other mental health conditions: adjustment
disorder, agoraphobia, self-harm and overdose/para-
suicide attempts (online supplemental tables $2.5-S2.9,
additional file 2).

We will determine the treatment burden of mental
health medications in AA (selective serotonin reuptake
inhibitors, serotonin and norepinephrine reuptake
inhibitors, tricyclic antidepressants, tetracyclic antide-
pressants, and monoamine oxidase inhibitors, anxiolytic
medications) and psychological intervention (referral
rates for counselling, secondary care psychiatrist refer-
rals, including the referrals to the clinical psychology
services/specialists and UK Improving Access to Psycho-
logical Therapies programme (online supplemental table
S2.10, additional file 2)).

We will also assess unemployment and time off work in
people of working age.'®* Unemployment will be iden-
tified using codes relating to unemployment recorded in
the clinical record or the issuing of IB113 or ESA113 form
(online supplemental table S3.1, additional file 2). These
forms are completed by GPs when their patients are
accessing incapacity benefits (historically) or employment
and support allowance (current) because of a disability
or health condition affecting their ability to work. Time
off work will be assessed by reporting the rates of issue of
Med 3 (Statement of Fitness for Work) certification from
primary care (online supplemental table S3.2, additional
file 2). These ‘fit notes’ are required by employers when
employees have periods of absence from work for sick-
ness lasting longer than 7 days.

Study 3: autoimmune and atopic comorbidities in AA

We will assess the prevalence and incidence of autoim-
mune and atopic conditions as listed in table 1 and
defined in online supplemental table S4, additional
file 2, in people with AA. To assess prevalence, we will
perform a case—control study to compare the preva-
lence of these conditions between cases and controls.
To assess incidence, we will perform a matched cohort
study to compare the incidence of new autoimmune and
atopic conditions in the same cases and controls after
the point of matching. Autoimmune and atopic condi-
tions were included if prevalence has been reported to
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Table 1 The autoimmune and atopic conditions to be explored. For full definitions, see online supplemental tables S4.1-

S4.16, additional file 2

Disease category Conditions

Atopic conditions
Gastrointestinal
Endocrine

Rheumatological
rheumatica, Sjégren’s syndrome

Dermatological
Neurological

Psoriasis, vitiligo
Multiple sclerosis

Atopic dermatitis, allergic rhinitis, asthma
Crohn’s disease®, ulcerative colitis, coeliac disease, pernicious anaemia

Type 1 diabetes, Hashimoto’s thyroiditis, Graves’ disease
Rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, systemic lupus erythematosus, polymyalgia

*While there has been some debate about whether or not Crohn’s disease is an autoimmune condition it involves a degree of immune

dysregulation and is therefore included for completeness.”™

be 0.3% or greater.9 6467 This cut-off was based on power
calculations suggesting this is minimum background
prevalence required to detect a twofold difference in
prevalence (online supplemental additional file 1).
Excluded autoimmune conditions due to low prevalence
are Addison’s disease, autoimmune haemolytic anaemia,
immune thrombocytopenic purpura, autoimmune hepa-
titis, systemic sclerosis, myasthenia gravis and systemic
vasculitides.

Study 4: common infections in AA

We will assess the incidence of common infections in
people with AA using a matched cohort study to compare
the incidence of common infections in cases and controls.
The common infections to be examined are listed in
table 2 and defined in online supplemental table S5, addi-
tional file 2.

Statistical methods
The full statistical analysis plan is provided in online
supplemental additional file 1. Briefly, for study 1, AA
prevalence will be calculated by dividing the number of
AA cases by the total number of eligible people in the
study population. Point prevalence will be reported for
the cohort overall and stratified by sex and age. AA inci-
dence will be calculated by dividing the total number of
new AA cases by the total person-years of follow-up. Inci-
dence rates will be stratified by calendar year, sociodemo-
graphic factors (age group, sex, ethnicity, rural/urban
classification and socioeconomic status) and geograph-
ical region. Adjusted incidence rates will be estimated
using Poisson regression.

Service utilisation (studies 1 and 2) will be evaluated
by calculation of annual primary care attendance rates,

Table 2 The common infections to be explored

Infection

Description

Upper respiratory tract infection

Lower respiratory tract infection
Pneumonia
Acute bronchitis

Influenza

Skin infection
Urinary tract infection
Genital infections

Gastrointestinal infection
Herpes simplex

Herpes zoster
Meningitis

COVID-19

All infections of the upper respiratory tract including rhinitis, pharyngitis, sinusitis and the
common cold

All infections of the lower respiratory tract including pneumonia and acute bronchitis
A subgroup of LRTI consisting of bacterial and viral pneumonias

A subgroup of LRTI consisting of inflammation of the large and medium airways usually of
viral origin

Confirmed cases of influenza and cases of influenza-like illness
Cellulitis and other infective skin conditions
Infections of the urinary tract including cystitis and pyelonephritis

All infections of the genital tract including sexually transmitted infections and non-sexually
transmitted infections

All infections of the gastrointestinal tract including gastroenteritis
Mucocutaneous infections caused but herpes simplex viruses
Infections caused by the varicella-zoster virus

All infections, bacterial or viral, causing meningitis

Confirmed or clinically diagnosed COVID-19*

*Inclusion of COVID-19 will depend on data availability.

LRTI, lower respiratory tract infection.
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treatment rates (prescriptions per person per year) and
the total proportion of people with one or more refer-
rals for additional services (dermatology review (study 1),
psychiatrist referral and counselling (study 2)).

For studies 1 (for comparison of primary care visit
frequency only), 2 and 3, matching will be performed as
follows: control cohorts will be defined by matching cases
with people without a diagnosis of AA or other alopecia.
The follow-up period for each matched control will begin
at the start of follow-up of their matched case. Each case
will be nearest neighbour matched with four controls
by age and sex within GP practices. After matching, if
there are substantial differences in socioeconomic status
between cases and controls, rematching with IMD as an
additional matching criterion will be considered. Study
4 will use the same nearest neighbour matching process
but cases will be defined as people diagnosed with AA on
or before 1 January 2014, people who develop AA during
follow-up will be excluded from the pool of available
controls prior to matching.

For study 2, we will report the prevalence of mental
health conditions by sociodemographic subgroups in
cases and controls. The burden of treatment for mental
health conditions will be estimated as the total propor-
tion of people prescribed each treatment within 1year
after the study start. The burden of sick days will be esti-
mated as the total proportion of people issued a Med 3
certificate. To assess differences in incident mental health
conditions in the 2years after the study start, we will use
adjusted Cox regression stratified by case/control status.
Study 3 (atopic and autoimmune conditions) will simi-
larly compare baseline disease prevalence in cases and
controls, and compare incidence of new-onset conditions
in the byears after the study start using adjusted Cox
regression.

Study 4 will compare infection incidence in cases and
controls up to Syears. Infection incidence rates will be
estimated by dividing the number of incident common
infections by total person-years of follow-up. Adjusted
Poisson regression will be used to estimate the association
between AA and rates of common infection.

Sensitivity analyses

To evaluate the specificity of any identified associations
to our AA case definition, in sensitivity analysis we will
extract alopecia recorded where the type has not been
specified (online supplemental table S1.1, additional
file 2). We will then assess the characteristics of people
with non-specific alopecia codes only (ie, no prior or
subsequent codes specifying alopecia type) compared
with the primary AA cohort. If the characteristics are not
markedly different, which would indicate the groups are
clinically different and not comparable, we will evaluate
major study outcomes in this non-specific AA cohort and
compare results to those obtained for the primary AA
cohort. We will also evaluate whether stratifying analyses
by alopecia extent is possible, dependent on how well this

is recorded in primary care data (online supplemental
table S1.2, additional file 2).

In study 4, we will use a Cox regression to estimate
time to first infection. We will also compare the results
of the study outcomes when (1) people who develop AA
during the follow-up are included as cases and (2) when
we perform matching using the time of AA diagnosis and
follow for up to byears after diagnosis (or matched date
for controls).

DISCUSSION

Clinical implications

Results derived from this study will be useful in moni-
toring trends in the incidence of AA in England and may
identify factors that influence the disease distribution
and treatment patterns. Furthermore, obtaining an accu-
rate picture of the state of AA in the UK will help inform
health needs assessments and policy development.

A greater understanding of the prevalence of mental
health conditions associated with AA and the direction-
ality of these relationships may help with the development
of psychological interventions in AA, as the approach
required would likely differ if the symptoms patients are
experiencing are pervasive or reactive to an episode of
hair loss.'? %

Awareness of AA as a potential risk factor or associ-
ated comorbidity for certain autoimmune and atopic
conditions may help reduce delays in diagnosis for these
conditions and increase vigilance of GPs and dermatolo-
gists when reviewing their patients with AA in detecting
coexistent conditions. Future work may focus on whether
improved control of an underlying autoimmune or atopic
condition may improve chances of achieving remission in
AA.

Finally, analysing associations between AA and
common infections may provide evidence to support the
prescribing of immune-modulating medications for the
treatment of AA.

Strengths and limitations of the research methods

Several strengths of our study design are noteworthy.
Only two previous studies on the incidence and preva-
lence of AA have been population based, with the vast
majority being conducted on clinic patients and thus
leading to skewed prevalence estimates. This study will
also provide a contemporary picture of the burden of
AA, as the previous population-based studies were over
20 years ago, and this will be the first AA epidemiology
study conducted in the UK. To our knowledge, our study
examining common infections will be the first study to
attempt to answer the question of whether AA confers
protection or increased risk for common infections. A
final key strength of this study is the use of the national
infections surveillance network to analyse infection risk;
with regular feedback to practices with a focus on the
quality of infections recording the quality of recording of
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these infection events higher in this network than other
data sources.

A limitation of the study is the lack of a validated AA
case definition using primary care data. We are unable to
develop one as we have access only to coded anonymised
healthcare record data for this study. However, our onto-
logical approach to detecting cases of AA and associated
comorbidities will improve accuracy compared with the
use of diagnostic codes alone.” ™ Exclusion of individ-
uals with potentially confounding conditions (ie, other
causes of hair loss) will also improve the accuracy of our
estimates. The algorithms used to detect common mental
health conditions have been previously validated in UK
primary care. The completeness of GP data coding for
prescriptions, referrals and issue of Med 3 certificates will
ensure that our findings on AA and comorbidity manage-
ment are robust and reliable, and the ‘episode typing’
functionality of the RCGP RSC database will ensure inci-
dent and prevalent cases are appropriately assigned. The
RCGP RSC database has been shown to be a representa-
tive sample of the UK population,” and hence our results
are broadly generalisable to the UK as a whole but should
not be extended to populations which are dissimilar.

There are also other several limitations of the study
design that are worthy of consideration. While a previous
study has shown the ethnic breakdown in primary care
data is similar to the UK census and suitable for research,71
86% of people in the UK are from white ethnic groups,
limiting power to evaluate people of non-white ethnicity
despite the large sample size. Findings may not be
generalisable to countries with a substantially different
ethnicity mix to the UK. This study does not attempt
to detect cases of AA (or the comorbidities of interest)
that do not present to medical attention and hence may
underestimate the true burden of disease. Furthermore,
only coded data in the database can be used and hence
we rely on accurate coding. 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.”” ™

Prevalence of Med 3 certification is well captured in
primary care but the reason for issue is not available,
meaning that we cannot identify the condition relating to
the Med 3 certification. We cannot therefore determine
whether the sick leave was as a result of AA. However,
our case—control approach will provide a method for
comparing Med 3 certificate issue rates in those affected
and unaffected by AA. The use of Read codes to iden-
tify unemployment is likely to systemically underestimate
unemployment prevalence but is likely to be suitable for
providing a comparison with controls.

Another limitation is the possibility of missing treatment
information from secondary care. Secondary care records
in the UK are frequently not computerised and prescrip-
tions are still commonly handwritten. At present, there is
no mechanism for universally capturing secondary care
prescriptions and linking them to primary care records.
We are therefore likely to underestimate prescription

rates for those with the most severe disease who are seen
frequently in secondary care. Where prescriptions are
issued from primary care the indication for the prescrip-
tion is not available and we can therefore not confirm
that the prescription is for the treatment of AA.

Data management

Individual patient data will be anonymised at the point of
data extraction. All data will remain in anonymised form
and will be held on a secure server at the University of
Surrey. All statistical analyses will be performed using R
software.

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

Ethics approval and dissemination

Study approval has been granted by the RCGP RSC Study
Approval Committee. The study does not require formal
research ethics committee approval as it will use anony-
mised routinely collected healthcare data; as defined by
the National Health Service Health Research Authority
research decision tool (http://www.hra-decisiontools.
org.uk/research/) and the University of Surrey’s own
Self-Assessment for Governance and Ethics tool. This
observational study has been registered with Clinical-
Trials.gov (NCT04239521). 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 the first large-scale
population-based analysis of the epidemiology of AA in
the UK and the current patterns of healthcare utilisation
and treatments in this group. We also aim to provide an
extensive assessment of the association between common
mental health conditions and work-related difficulties in
people with AA; reporting the prevalence and incidence
of these conditions in people with new-onset AA and
matched controls. We aim to provide an extensive eval-
uation of the prevalence and incidence of autoimmune
and atopic conditions in people with new-onset AA and
matched controls. Finally, we aim to provide evidence for
baseline common infection risk in people with AA which
can be used to support treatment decisions regarding
the use of immune-modulating medications for AA. This
study series will extend our knowledge of the current
disease burden from AA and associated conditions.—
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