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Abstract

remains unclear.

Background: Asthma is now widely recognised to be a heterogeneous disease. The last two decades have seen the
identification of a number of biological targets and development of various novel therapies. Despite this, asthma still
represents a significant health and economic burden worldwide. Why some individuals should continue to suffer

Methods: The Wessex Asthma Cohort of Difficult Asthma (WATCH) is an ongoing ‘real-life’, prospective study
of patients in the University Hospital Southampton Foundation Trust (UHSFT) Difficult Asthma service.
Research data capture is aligned with the extensive clinical characterisation required of a commissioned
National Health Service (NHS) Specialist Centre for Severe Asthma. Data acquisition includes detailed clinical,
health and disease-related questionnaires, anthropometry, allergy and lung function testing, radiological
imaging (in a small subset) and collection of biological samples (blood, urine and sputum). Prospective data
are captured in parallel to clinical follow up appointments, with data entered into a bespoke database.

Discussion: The pragmatic ongoing nature of the WATCH study allows comprehensive assessment of the real world
clinical spectrum seen in a Specialist Asthma Centre and allows a longitudinal perspective of deeply phenotyped
patients. It is anticipated that the WATCH cohort would act as a vehicle for potential collaborative asthma studies and
will build upon our understanding of mechanisms underlying difficult asthma.
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Background
Over 300 million people are affected by asthma world-
wide, including an estimated 1 in 12 adults in the United
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Kingdom (UK), half of whom will experience severe symp-
toms at some point in their lives [1]. “Severe asthma” is
defined by the ERS/ATS guidelines as asthma requiring
treatment with high-dose inhaled corticosteroid/long-act-
ing p-agonist, plus a second controller and/or oral cortico-
steroids to prevent it from becoming uncontrolled; or
asthma that remains uncontrolled despite this therapy [2].
In contrast, “difficult to control” or “difficult to manage
asthma”, also commonly known as “difficult asthma”, is
defined as problematic asthma despite treatment with
high-dose inhaled therapies and/or frequent or continuous
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use of oral corticosteroids, where poor asthma control
may be related to other factors such as poor medication
adherence, significant co-morbidities (including rhinitis,
gastro-oesophageal reflux, obesity, structural lung disease
and psychological co-morbidities) and external triggers
(e.g. allergens and environmental factors) [3]. Difficult
asthma is characterised by regular exacerbations, poor
quality of life and increased morbidity/mortality, which is
thought to account for the majority of asthma related
health expenditure [4—6]. Its cost to the National Health
Service (NHS) is estimated at £1 billion/year in addition
to the hidden societal costs of disability, missed schooling
and lost work days [7]. This is more expensive per patient
than some other chronic diseases, such as Stroke and
COPD [8].

The management of patients with difficult asthma typ-
ically requires escalation of treatment towards a heavy
reliance on corticosteroids [9, 10]. Not only is this asso-
ciated with further morbidity [11], but it is increasingly
recognised that not all patients respond to corticoste-
roids [12]. Clinical diversity is seen across paediatric [13,
14], adolescent [15] and adult populations [16, 17]. Add-
itionally, the stratified prescription of newer biological
monoclonal antibody therapies [18, 19] point towards an
underlying pathophysiological heterogeneity [20]. Under-
standing these mechanisms and identifying associated
biomarkers would facilitate drug discovery and the
stratification of patients towards targeted interventions;
“precision medicine” [21, 22].

To this end, the National Institutes of Health (NIH)
and National Heart, Lung and Blood Institute (NHLBI)
have supported the characterisation of severe asthma
with the Severe Asthma Research Program (SARP) co-
horts [23], whilst the British Thoracic Society (BTS) Dif-
ficult Asthma Network has provided a unique UK
perspective drawn from clinical practice [8, 24, 25]. The
Unbiased Biomarkers in Prediction of Respiratory Dis-
ease Outcomes (U-BIOPRED) pan-European collabor-
ation between academia, industry, patient groups and
charities have also aimed to characterise severe asthma,
with a specific aim to apply a systems biology approach
to generate phenotype “handprints” [26].

Despite our improving understanding of asthma and
growing access to novel advanced treatment options (bio-
logical therapies and bronchial thermoplasty), mortality
from asthma in the UK has remained static since 2001 [27,
28]. Consequently, there has been significant restructuring
of NHS Asthma Services to address this unmet clinical
need as well as manage high cost novel therapies. In 2013,
a selection of specialist asthma services in England were
designated as Regional Centres by NHS England (NHSE)
[7]. The aim was for these centres to ensure that all
complex adult asthma patients receive the same high qual-
ity standard of care, that expensive therapies are issued
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responsibly and an accurate disease register is maintained
to link to the BTS Difficult Asthma Registry [8]. In this
context, University Hospital Southampton Foundation
Trust (UHSFT) has a historical role as a tertiary centre for
severe asthma care in southern England and allied to the
University of Southampton, which has a longstanding pedi-
gree in world class asthma research, it was designated a
Commissioned Specialist Clinical Centre for Severe
Asthma, Allergy & Clinical Immunology in 2017.

The Wessex Asthma Cohort of difficult asthma
(WATCH) is an ongoing prospective cohort study sup-
ported by the National Institute for Health Research
(NIHR) Southampton Biomedical Research Centre
(BRC), which takes advantage of the extensive clinical
characterisation required of an NHSE Specialist Centre
to build upon the characterisation efforts described by
SARP, U-BIOPRED and the BTS Difficult Asthma Net-
work in the specific context of difficult asthma. Patients,
through their clinical care, are given the opportunity to
enrol onto the study through a process harmonising re-
search participation and clinical care in alignment with
the NHSE 5year Research and Development Strategy
that “Research is Everybody’s Business” [29]. By captur-
ing the longitudinal clinical data available through a Spe-
cialist Clinic, WATCH provides a pragmatic opportunity
to create a sustainable longitudinal “real-life” cohort of
patients with difficult asthma through an operational
model that combines standard clinical care and acquisi-
tion of research data within single clinic visits.

Primary objectives

e Development of a real-time “parent” database of
well-characterised difficult asthma patients through
ongoing enrolment and long-term follow-up aligned
to clinical care.

e Cross-sectional phenotypic characterisation of a
cohort of difficult asthma patients to describe the
disease heterogeneity seen in clinical practice
(primary endpoint).

o Longitudinal follow up of this cohort to describe the
natural history, intervention responsiveness and
long-term prognosis of difficult asthma (secondary
endpoints).

Secondary objectives

e Biobanking of samples to facilitate an understanding
of the pathophysiological mechanisms associated
with these well-characterised patients (endotypes).

o Invitation of well-characterised patients to novel col-
laborative (“offspring”) observational studies to fur-
ther assess their characterised phenotype/endotypes.
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e Invitation of well-characterised patients to participate
in future novel collaborative (“offspring”) interventional
studies to assess response to therapy.

Methods

UHSFT Asthma clinical service (Fig. 1)

The UHSFT Adult Asthma multidisciplinary team
(MDT) is comprised of Consultants, Research Fellows,
Specialist Nurses, Associate Practitioners, Clinical Psy-
chologists, Physiotherapists and Dietitians. The service
is provided via a dedicated Regional Severe/Difficult
Asthma Clinic, Transitional/Young Asthma Patient
Clinic, Isle of Wight Outreach Asthma Clinic, Biologics
(Omalizumab, Mepolizumab, Reslizumab and Benrali-
zumab) Clinic, Nurse-led Asthma Clinic, Clinical
Psychology Clinic and Respiratory Physiotherapy Clinic.
The team has a close working relationship with Allergy
and Immunology services, Ear Nose & Throat (ENT)
Department (providing ready access to Speech Therapy
services), and Gastroenterology (GI) Department (pro-
viding ready access to Upper GI physiology testing plus
dedicated medical/surgical MDT meetings). Support is
also provided by UHSFT Pathology, Radiology and Re-
spiratory Physiology Departments. Patients attending
the UHSFT Adult or Transitional Regional Asthma
Clinics are assessed by a physician and referred onto
further MDT members and investigations, with clinical
decisions supported by a weekly post-clinic MDT and
monthly Biologics Referral MDT. This facilitates the
extensive characterisation of each patient, which in turn
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enables the clinic to meet the standards of care de-
scribed by NHSE.

WATCH study design (Fig. 2)

WATCH is a prospective observational study of pa-
tients with difficult asthma attending the Difficult
Asthma Clinic at UHSFT. The study is planned as a
long-term research vehicle with no limit to enrolment
or any time defined end. The study design, protocol
and paperwork have been approved by West Midlands
— Solihull Research Ethics Committee (REC reference:
14/WM/1226). Patients are recruited into the study
by way of a discrete “Enrolment” Study Visit captur-
ing core demographic and clinical information and
the results of the characterisation process provided by
the clinic. For new to clinic patients, an additional 3
month follow up visit is also undertaken. Critically,
the standard clinical assessment for the immediate
needs of management and the additional assessments
for research needs are collected in sequence, with
combined support from Trust staff and research
personnel of the NIHR BRC. Thereafter, their records
are continuously updated through annual “Follow Up”
Study Visits and extraction from their electronic clin-
ical records using the combined hospital clinical rec-
ord system and research data collection resources in
the BRC. This pragmatic, opportunistic approach to
data collection takes full advantage of the broad
multidisciplinary clinical approach to difficult asthma
management without becoming too onerous for the
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Fig. 1 UHSFT Difficult Asthma Service Pathway. A schematic outline of the standard clinical assessment and management pathway in the UHSFT
(University Hospital Southampton Foundation Trust) Difficult Asthma Clinic
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Fig. 2 Patient journey with parallel clinical and research activity. A schematic outline of the aligned clinical and research pathways/timelines
followed by a patient under the UHSFT Difficult Asthma Clinic who is participating in the WATCH study. The illustration demonstrates examples
of how clinical tests (blood tests, lung function and radiology) and medication changes over time may be captured for the study

patient, clinician or researcher (Fig. 2). Patients can
complete all of their case report forms (CRF) during their
clinic appointments for their convenience, but are also
given the opportunity to complete their longer enrolment
visit on a separate day if more convenient.

Setting

This is a dual centre study (UHSFT and a satellite out-
reach clinic on the Isle of Wight) that started recruitment
in August 2015. The Difficult Asthma Clinic at UHSFT is
a formally commissioned Regional Centre for Severe
Asthma, providing support for patients across the South
Central England region. At the end of 2017, the clinic
looked after 922 patients, of which 459 (49.8%) were “ter-
tiary patients” referred from other local hospitals.

Recruitment

All patients attending the UHSFT Difficult Asthma
Clinic (newly referred and under existing follow up) are
approached for enrolment into the WATCH study. In
the past 5years, the clinic has seen an average of 182
new referrals per year, with tertiary referrals accounting
for just under 50% of the workload. Based on new re-
ferral rates to the clinic, plus the high proportion of the
clinic population who met inclusion criteria, an ex-
pected minimum study recruitment rate of 100 new pa-
tients per year was anticipated for the first 5years of
the study. At the end of 2017, 375 patients had been

enrolled. Study enrolment will be continual into the fu-
ture aligned to the ongoing function of the clinical ser-
vice with no discrete recruitment target or endpoint.

Inclusion criteria

o All patients who attend the Adult or Transitional
Regional Asthma Clinic at UHSFT or satellite outreach
clinics on the Isle of Wight and are managed with
“high dose therapies” and/or “continuous or frequent
use of oral steroids”, according to the BTS Adult
Asthma Management Guidelines 2016.

e Be able to provide informed consent.

Exclusion criteria

e DPatients who attend the Adult or Transitional
Regional Asthma Clinic at UHSFT or satellite
outreach clinics on the Isle of Wight but are not
managed with “high dose therapies” and/or
“continuous or frequent use of oral steroids”,
according to the BTS Adult Asthma Management
Guidelines 2016.

Data collection

Data for the WATCH study are captured both through
CRFs completed opportunistically during outpatient
appointments and/or discrete study visits, as well as,
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extraction from hospital electronic clinical record systems
after enrolment.

Enrolment data collection

The initial enrolment CRF contains a large suite of ques-
tions that mirrors the extensive characterisation under-
taken in clinical practice (summarised in Tables 1 and 2;
detailed in Additional file 1). This is completed after the
patient has received and read a patient study informa-
tion sheet, a clinical or research member of the WATCH
study team has received consent from the participant,
and they have been assigned a study number. A clinical
or research member of the WATCH team will then
proceed to interview the participant, asking the ques-
tions from the Enrolment CRF (detailed in Additional
file 1) and then filling in various health and disease re-
lated questionnaires with the participant (Table 2).

Should the participant not have time to complete all
questionnaires at the enrolment visit, then they are com-
pleted at the subsequent 3 month follow up (if applic-
able) or annual follow up visits. They are dated with the
date they were completed.

In addition to the questionnaires, objective measures
and biological samples (Table 3) are collected during the
enrolment process, with the latter being processed by
the BRC scientists and technical staff.

Finally, additional objective clinical data from the hos-
pital electronic systems are harnessed to provide retro-
spective and current investigation findings (Table 4).

Follow up data collection

Where patients are enrolled into the study on their ini-
tial visit to the Difficult Asthma clinic, they are likely to
have a number of clinically requested investigations and
changes in therapy. These patients are therefore invited
to complete a 3 month post-enrolment CRF to capture
any clinical changes during this period. All patients (re-
gardless of whether they are new to clinic or not) are in-
vited to complete Annual CRFs (Additional file 2). Both
the 3 month and annual CRFs are more concise than the
enrolment CRF. The annual CRF is repeated every year
throughout the period of clinical observation and study

Table 1 Enrolment CRF Data Collection
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participation. These CRFs aim to capture an update of
asthma and co-morbid disease related information and
objective markers (Table 5). Questionnaires completed
at enrolment and found to be scored outside ‘normal’
range are repeated at these assessments.

Electronic clinical records are reviewed for any new or
repeat investigations since the last CRF. These results
are then extracted into the study database. If there are
any outstanding clinically requested blood tests or lung
function tests then these can be performed as part of the
study visit.

Clinical data collection

The WATCH database captures results from clinically re-
quested and processed investigations. These are performed
by hospital departments in line with Standard Operating
Procedures (SOPs) that conform to standards required of
an NHS Hospital Service. A more detailed description of
these investigations and departmental standards are pro-
vided in Additional file 3: Appendix A

Height and weight are measured by the study team
from which BMI is calculated. Additionally, a Medical
Body Composition Analyser (SECA, Hamburg Germany)
is used to analyse body composition of adults based on
Bioelectrical Impedance Analysis (BIA).

Clinically requested lung function tests are performed
by the UHSFT Respiratory Physiology Department or
Specialist Asthma Nurses, who operate in accordance
with local department SOPs and the Association of Re-
spiratory Technology and Physiology (ARTP) guidelines.
Some lung function tests are repeated by the BRC re-
search staff at study visits using local SOPs in accord-
ance with ERS/ATS guidelines [30]. A more detailed
description of lung function methodology is provided in
Additional file 3: Appendix B.

Biobanking of samples

At enrolment blood and urine is stored for biobanking. If
a patient requires sputum induction or bronchoscopy for
clinical purposes, they are asked to consent to additional
samples being taken for the WATCH biobank, supported

Data Collection
Headings

Including

Demographics

Disease Related
History

Environmental
Exposures

Pets, moulds, pollens, drugs, other triggers

Details of Co-
morbidities

Treatment

Sex, date of birth, ethnicity, working status, occupation

Age of asthma onset, family history, atopic history, smoking status, asthma related healthcare utilisation

Rhinitis, eczema, chronic obstructive pulmonary disease, bronchiectasis, gastro-oesophageal reflux disease, dysfunctional
breathing, vocal cord dysfunction, psychiatric comorbidity

Medication lists, Medication Adherence Report Scale for Asthma (MARS-A), allied health professional referrals
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Table 2 Enrolment CRF Disease Related Questionnaires
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Disease Related
Questionnaires

Including

Asthma

5QD (EQ-5D-51)
Sleep Epworth Sleepiness Score
Dysfunctional Breathing Nijmegen Score

Psychological

(ACS)
GORD Hull Cough Hypersensitivity Questionnaire
Rhinitis Sino-Nasal Outcome Test-22 (SNOT-22)
Nutrition

Asthma Control Questionnaire (ACQ6 & 7), St George's Respiratory Questionnaire (SGRQ), 5-level version of EuroQol-

Hospital Anxiety and Depression Score (HADS), Mindful Attention Awareness Scale (MAAS), Attention Control Scale

Council on Nutritional Appetite Questionnaire Score (CNAQ), Malnutrition Universal Screening Test (MUST) score

by the BRC. A more detailed description of biobanking
methodology is provided in Additional file 3: Appendix C.

Data management

The data model used for WATCH tries, where possible,
to adopt a truly longitudinal approach. Change over
time is treated explicitly. In this model patients can be
enrolled at any time during their clinical journey, and
equally may also exit (via clinical discharge, death, or
being lost to follow up) at any time. Between those two
dates (enrolment and exit or last visit), they are
regarded as being ‘under observation’. Data recorded
on the CRFs are entered into a bespoke WATCH study
database housed by the Southampton BRC. Study status
reports, follow up CRFs that highlight areas of missing
information/data and discrete datasets can be readily
generated. The data capture is categorised as an episode
or snapshot. Each CRF, questionnaire or investigation is
considered a snapshot. Medication, pregnancy or inpatient
stays are considered episodes within the observed period.
Where the start date of existing medication is ambiguous
or continues past the period of observation, episodes are
considered left censored or open-ended respectively. All
investigations added to the database are marked by the
date of investigation.

Analysis of the whole dataset will be both cross-sectional
and longitudinal according to specific study questions. Spe-
cific datasets can be extracted from the database to investi-
gate specific hypotheses.

This cohort can also be interrogated for inclusion cri-
teria towards additional trials occurring in parallel to the

Table 3 Enrolment CRF Objective Measures

WATCH study. Participation in clinical trials will not ex-
clude patients from the cohort, but may omit patients from
some analysis depending upon the research question.

Statistical analysis

The primary objective of the “parent” WATCH study is
a cross-sectional characterisation of a cohort of difficult
asthma patients with secondary objectives including fur-
ther endotypic and longitudinal characterisation. Data
from around the participants’ enrolment and of later fol-
low up can be extracted from the database into discrete
datasets to satisfy these aims. Statistical analysis will be
performed primarily in IBM SPSS 25 (NY, USA). Cat-
egorical data will be presented as counts and percent-
ages, with differences between groups tested by Pearson
x°>. Continuous data with Gaussian distributions will be
presented as mean and standard deviation, whilst con-
tinuous data with skewed distributions will be presented
as median and interquartile ranges. Differences between
groups will be measured by ¢-test and Wilcoxon rank-
sum test for Gaussian and skewed continuous data re-
spectively. Where more unbiased assessment of pheno-
types is undertaken, techniques such as cluster analysis
and topological data analysis will be deployed.

Results

The quantity and range of data acquired through the
WATCH model of data collection is illustrated for the
first 410 patients enrolled (Table 6).

Investigations Including

Blood Tests
Lung Function Test
Anthropometry

Biobank Samples

Full blood count, serum total IgE, (as well as any other clinically requested samples)
Spirometry +/— reversibility (as well as any other clinically requested tests), fractional exhaled nitric oxide (FeNO)
Height, weight, body mass index (BMI), bioelectrical impedance

Blood, urine, induced sputum, bronchoalveolar lavage (BAL), bronchial brushings and biopsies
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Table 4 Historical Clinical Record Data Collection
Investigations May Include Limit of Data
Retrieval
Historical Blood Tests Full blood count (FBC), Total immunoglobulins E, G, M, A (IgE, 1gG, IgM, IgA), Aspergillus 10 years
precipitins (I9G), 25-hydroxy-vitamin D3, Anti-neutrophil cytoplasmic antibody (ANCA), Antinu-
clear antibody (ANA), Alpha-T-antitrypsin level (AT1AT), Urea & electrolytes, Liver profile, Para-
thyroid hormone (PTH), Thyroid function tests (Thyroid stimulating hormone & Free thyroxine)
Allergy Testing Either Skin prick tests or Specific IgE blood tests to common aeroallergens [Aspergillus 10 years
fumigatus; Alternaria tenius; Cladosporium; Penicillium; Mixed moulds; Grass mix, Birch &
Weed mix pollens; Dermatophagoides pteronyssinus and Dermatophagoides farinae; Feathers;
Cat & Dog fur; Horse & Rabbit]
Radiology Computed Tomography (CT) or High Resolution CT Chest (HRCT), CT sinuses, Dual Energy X- 10 years
ray Absorptiometry (DEXA) scan
Oesophageal Investigation Results &  Oesophagogastroduodenoscopy (OGD), Oesophageal Manometry, pH/Impedance testing & 10 years
History of Interventions surgical history
ENT Investigation Results & History of  Nasoendoscopy & surgical history 10 years
Interventions
Lung Function Tests Spirometry +/— bronchodilator reversibility 1 year
Fractional exhaled nitric oxide (FeNO) 1 year
Gas transfer 5years
Impulse oscillometry 1 year
Static lung volumes 1 year
Multiple nitrogen breath washout 1 year

Discussion

In difficult asthma, disease heterogeneity and high preva-
lence of numerous co-morbidities demands a structured
characterisation process to guide optimal clinical care. In
the UK, this practice is reinforced by a public NHS, which
has evolved a system of specialist centre care for complex
conditions, such as difficult asthma, to responsibly gate
keep high cost therapies and maintain specialist follow up
care. Such a system naturally lends itself to a research fa-
cing element. The WATCH study has been established to
align clinical practice with the formation of a prospective
research cohort reflective of real-life clinical practice. By
synchronising clinical and research visits, within an
excellent NIHR BRC facility, the patient journey is not
excessively burdened. Data capture absorbs a wealth of in-
formation from the comprehensive characterisation
process undertaken in the clinic.

Table 5 Longitudinal WATCH data collection

Where WATCH is aligned to a participant’s parallel
clinical care needs, there is a potential susceptibility
to missing data. Unlike formal research visits, which
are rigorously protocol driven, clinical care is rarely
so. There is thus a theoretical risk that WATCH data
capture may be more prone to missing data. Whilst
some data are incomplete, Table 6 demonstrates the high
levels of data acquisition achieved by the WATCH study.

A core goal of the WATCH study is to build upon not-
able recent studies (SARP, U-BIOPRED and the BTS Diffi-
cult Asthma Network) in understanding the basis and
clinical heterogeneity of asthma [23, 26, 31]. It is important
to recognise distinctions between those previously studied
populations and that of WATCH. Firstly, those prior stud-
ies were multi-centred, encompassing a wide range of study
sites, whereas WATCH has been initially established over
just two sites. As a formally commissioned Regional Centre

Description

Method

Repeat/Update of Asthma & Co-morbid Disease Related History

Repeat/Update of Asthma & Co-morbid Disease Relevant Investigations Performed for Clinical Purposes

Repeat/Update of Treatment
Repeat Disease Related Questionnaires (ACQ and EuroQol-5QD)

Repeat Lung Function Test (FeNO, Spirometry +/— other clinically requested tests)

Blood Test Results (FBC, Total IgE +/— other clinically requested tests)
Anthropometry (height, weight, body composition)

Radiological Investigation Results

Face to face
Face to face and Electronic capture
Face to face
Face to face
Face to face and Electronic capture
Face to face and Electronic capture
Face to Face

Electronic capture
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Table 6 Data Acquisition for the WATCH 410 Cohort
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Summary Enrolment Data

Data Acquisition

Demographics
Anthropometry
Asthma History
Asthma Therapy
Smoking History
Co-morbid Disease History
Questionnaires
ACQ-6
Hospital Anxiety & Depression Score (HADS)
Nijmegen
Sino-Nasal Outcome Score-22 (SNOT-22)
Hull Cough Hypersensitivity
EuroQol-5QD
Epworth Sleepiness Score (ESS)
Medication Adherence Reporting Scale for Asthma (MARS-A)
Attention Control Score (ACS)
Mindful Attention Awareness Scale (MAAS)
Blood Tests
Peripheral eosinophil count
Total IgE
Aspergillus-specific IgE
Aspergillus precipitins IgG
Lung Function Tests
Pre-bronchodilator spirometry
Post-bronchodilator spirometry
Gas transfer
Plethysmography
Fractional exhaled nitric oxide (FeNO)
Radiological Imaging
High-resolution CT Chest
CT Sinuses
DEXA Scan
Biobank Samples
Bloods

Urine

410 (100.0%)
399 (97.3%)
409 (99.8%)
407 (99.2%)
409 (99.8%)
410 (100.0%)
371 (90.5%)
330 (80.5%)
289 (70.5%)
250 (61.0%)
288 (70.2%)
72 (17.6%)
332 (81.0%)
278 (67.8%)
357 (87.1%)
270 (65.9%)
401 (97.8%)
399 (97.3%)
378 (92.2%)
379 (92.4%)
242 (59.0%)
308 (75.1%)
234 (57.0%)
271 (66.1%)
307 (74.9%)

262 (63.9%)
53 (12.9%)
127 (31.0%)

331 (80.7%)
298 (72.7%)

for Severe Asthma, however, the WATCH cohort is com-
posed of patients from across South Central England. Like
the multi-centre cohorts, WATCH patients come from a
variety of environments (inner city urban to rural farming)
and span a representative social spectrum.

Another key distinction is that the WATCH cohort de-
scribes patients with difficult asthma, defined as problematic
asthma despite treatment with high dose therapies, or con-
tinuous or frequent use of oral steroids. This does not ex-
clude subjects where poor asthma control may be related to

non-adherence to therapy or poorly controlled co-
morbidities. Where such forerunner studies have looked ex-
clusively at Severe Asthma, variably defined over the past
few decades [32], a proportion of the difficult to manage pa-
tients have been neglected despite their significant morbid-
ity [2]. Similarly, patients have been excluded by stringent
entry criteria, such as the demonstration of bronchodilator
reversibility or positive methacholine challenge to confirm
an asthma diagnosis (SARP and U-BIOPRED) [33] or exclu-
sion of patients with a significant smoking history (SARP)



Azim et al. BMC Pulmonary Medicine (2019) 19:99

[23]. The broad inclusion criteria employed by the WATCH
study might therefore be criticised for diluting its severe
asthma population, but, as per our primary objective, it ac-
curately reflects the true clinical spectrum of high morbidity
patients who frequently challenge day-to-day clinical prac-
tice in a Regional Difficult Asthma Service.

One of the specifications for a Regional Asthma Centre is
the long-term follow up care of patients [7]. As patients re-
turn for regular follow up appointments, prospective data
capture is easily facilitated. Preceding severe asthma cohort
studies have largely focused on cross-sectional perspectives.
The BTS Severe Asthma Registry identified 5 clusters (1 =
349) but found stability of cluster membership to be just
52% after 3 years [34]. Coupled with recognition of temporal
variability in blood and sputum inflammometry [12, 35], the
need for better longitudinal perspectives of difficult asthma
is now of critical interest [36]. This is possible within the
WATCH study, which also collects a biobank repository to
support deeper phenotyping analysis, such as that per-
formed in U-BIOPRED and the ADEPT study [37-39].

The breadth of data captured over time by the WATCH
study requires careful data management. Data is collected
in a bespoke electronic database with multiple exclusive
functions. It can support patient specific follow up CRFs
to guide individualised data capture (Additional file 2) and
give snapshots of data acquisition. By directly interfacing
with the hospital electronic systems it can also retrieve the
results of clinical investigations over a 10-year period.
Such data extraction can aid longitudinal phenotypic char-
acterisation by easily incorporating a temporal assessment
for parameters, such as blood eosinophil count, serum
total IgE and fungal specific IgE. The database can also
easily identify nested cohorts of patients based on any
number of clinical parameters, such as lung function,
treatment or investigation results. Finally, the database
can be interrogated to produce datasets specific to hy-
potheses of interest.

Supported by this database and biobank, it is envisaged
that the “parent” WATCH cohort of difficult asthma pa-
tients would act as a platform from which “offspring” stud-
ies can be readily developed and undertaken. At the time of
writing, the parent WATCH study is hosting several off-
spring studies covering a diversity of research interests.
These include observational studies of mindfulness therap-
ies and breathing pattern disorders as well as industry and
institutional basic science collaborations, including an NIH
funded Epigenetics of Severe Asthma study in collaboration
with the La Jolla Institute of Allergy and Immunology, San
Diego, USA. These collaborations have generated signifi-
cant institutional research income; £450,000 from the
pharmaceutical industry and £400,000 from the NIH, which
contribute to the maintenance and logistics of the parent
WATCH study. From a patient perspective, offspring stud-
ies offer further clinical characterisation (such as through
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bronchoscopy) and/or access to novel therapies (such as
mindfulness). Collaborations are therefore welcomed but
require a feasibility assessment by a WATCH Research
Approvals Committee primarily to prevent overburdening
the cohort.

The advantages, simplicity and potential of the WATCH
study belie the logistic complexity involved in establishing
and maintaining a longitudinal study with unlimited on-
going enrolment that is embedded in clinical practice.
Funding was obtained through collaborations with industry
and charitable organisations, whilst the well-established
Clinical Research Facility at UHSFT provided infrastructure
support. Meticulous integration and co-ordination of clin-
ical and research resources have been critical in harnessing
the full potential of the WATCH study. Though challen-
ging, this unique and pragmatic research model could po-
tentially be reproduced in other NHS institutions that
provide specialist clinical services.

Lastly, the WATCH study is mindful of the national and
international efforts to bring together data from multiple
centres in order to enhance the power of studies, be they
clinical observational, mechanistic, or intervention studies.
The study will therefore be aligning itself to the UK Severe
Asthma Registry (previously the BTS Severe Asthma Regis-
try) and the European Respiratory Society Clinical Research
Collaboration on Severe Asthma. To this end, the Severe
Heterogeneous Asthma Research collaboration, Patient-
centred (SHARP) was formed following an Asthma UK-led
pan-European project, which assesses the needs in severe
asthma [40, 41]. Through a judicious process of harmonisa-
tion of protocols and variables collected, this will provide
unprecedented data on large cohorts, thus improving un-
derstanding of disease mechanisms, sharing experiences
and enabling improved asthma care across Europe through
more targeted, stratified-medicine, therapeutic approaches.

In summary, the WATCH study aims to create a
unique clinical-research collaboration that engages pa-
tients in meaningful research alongside their routine
clinical care. It relies on a comprehensive clinical assess-
ment process that can be accessed in pragmatic fashion
to satisfy research needs. That pragmatic approach will
inevitably impose some limitations on data acquisition.
Nevertheless the WATCH study promises to yield a
highly informative real-life longitudinal perspective on
difficult asthma and serve as a reliable vehicle for a con-
siderable body of future work.

Additional files

Additional file 1: WATCH enrolment CRF. (PDF 200 kb)
Additional file 2: WATCH follow-up CRF. (PDF 312 kb)

Additional file 3: Appendix A Clinical Investigations. Appendix B Lung
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1.5 Informed consent

Has the patient been informed both verbally and in writing about the objectives of the cohort, the methods,
the benefits and potential risks and of the discomfort to which he/she may be exposed and has given
written consent to participate in the study prior to any study specific procedures being carried out?

Yes O No O —s Obtain informed consent or reschedule visit

~» Consent taken by
Date of consent

Consent form version

Copies to:

a) Patient? [_|

Version 3.3, 19 Sep 2017
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b) Hospital Notes? [ |

c) Site file? (original) [ |
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WATCH: Enrolment CRF Subject No. W 0 0

2. Demographic Data

2.1 Date of birth Age years
2.2 Gender Male O Female O
2.3 Ethnic Group Caucasian O Polynesian 9]
Tick ONE Afro-Cari . o
only ro-Caribbean @) Indian Sub-continent ()
Hispanic @) Mixed O > Specify
North-east Asian
@) Other O —> Specify
South-east Asian ()
Comments
2.4 Height meires How obtained?  Measured O Asked patient O
2.5 Weight kg How obtained?  Measured O Asked patient O
2.6 Working Status Working full-time @]
Tick Cl)NE Working part-time due to asthma-related ill-health o)
only
Working part-time due to other causes 0]
Not working due to asthma-related ill-health 9]
Not working due to other causes (O —»Other causes

2.7 Occupation

(Include position and nature of work)

2.8 Has there ever been an Yes O No O Not known O
occupational component
to your asthma? —> Note any known irritants / products / components or stressors associated

2.9 Do you have regular exposure to pets / animals?

a) In your household?  ves 0 No O
—» Specify:
b) Elsewhere? Yes () No O
—» Specify:
Version 3.3, 19 Sep 2017 Page completed by
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WATCH: Enrolment CRF Subject No. W 0 0

3. Asthma History

3.1 Year of diagnosis or Not known

[

3.2 Age at diagnosis Under 6 [ 6to 11 ] 12t0 18 7] 19t0 40 [ 41to 60 []  Over60 [ N/K 7]
3.3 Year of onset of symptoms or Not known |:|
3.4 Asthma triggers  (Tick all that apply)
Cold air D
Climate e.g. changes in temperature or humidity |:|
Fumes e.g. smoke, perfume or sprays |:|
Allergens e.g. HDM, animals or moulds |:|
Medications e.g. Beta-blockers or NSAIDs |:|
Emotion e.g. stress or bereavement |:|
Hormonal e.g. pre-menstrual or during pregnancy |:|
Night time or early morning |:|
Foods e.g. tartrazine, MSG, sulphites, peanuts or shellfish |:|
Workplace e.g. Exposure to agents you have become sensitised to |:|
Viral respiratory tract infections, common cold or influenza |:|
Exercise |:|
Air pollution |:|
Alcohol |:|
Others [] —>>Specify
3.5 Do you self-manage exacerbations? Yes O No O
3.6 Total number of asthma-related Intensive Care Unit (ICU) visits (ever) or Not known [:|
3.7 Ever intubated? Yes O No O Not known O
3.8 In the last 12 months (approx.), how many asthma-related... (If zero, enter zero)
a) ... visits to GP or Notknown [7]
b) ... visits to Emergency Dept. (ED) or Not known |:|
c) ... hospitalisations or Not known |:|
d) ... courses of oral corticosteroids (OCS) or Not known |:|
e ~>If>0: Dose mgiday ~ Duration days
e) ... days lost from work/education or Notknown [] or Notapplic. [] (ie. notin work nor education)
f) ... courses of antibiotics or Not known |:|
\—> If >0, which antibiotics?

3.9 Are you on long-term antibiotics?

3.10 Any family history of asthma? Yes

3.11 Any deaths in the family due to asthma?

Version 3.3, 19 Sep 2017

Yes O No O

—> Which antibiotic(s)?

( ) No O
Who?  Father

(Tick all I:l

that apply) Brother [ |

Other

Yes O No O

Page 3 of 17

Not known O

Mother |:|

O

Sister Children |:|

[} > specify:

Not known O
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WATCH: Enrolment CRF SubjectNo. W 0 O  /
4. Medications
4.1 Please record all 'baseline' asthma AND NON-ASTHMA medications ongoing as at the start of this visit.
NB Remember to include prn medications, including e.g. salbutamol, epipen and antihistamine
Dose Started
Drug Quantity nit Erequency Route Month Year NK
1. | Il | r MM/YY [O
2. | I 1 I MM Y Yo [
3 | L J r MM/YY []
4. | |1 J | MM/ O
5 | | L J r MM/YY [
6. | I I r MM Y Y O
7. 1 | 1 J r MM/YY [
8. | J 1 J r MMTYY O
9. | |1 J I MM/YY O
10. | J J r MMTY YO
11. | Il J r MM/ YY [O
12. | |1 J 1 MM/ O
13. | |1 | r MM/YY [O
14. | |10 I r MM Y Y [
15. | |1 | r MM/ YY [
16. | |1 J r Mm/IY Y O
17. | I J r MM/YY O
18. | I I r MM Y Y O
19. | Il J r MM/YY [
20. | I I | MM O
21. | Il | r MM/YY [O
22. | I J MM Y Y[
23. | I J r MM/YY [
24. | I I r MM Y Y O
25. | |1 J r MM/YY [
Version 3.3, 19 Sep 2017 Page completed by
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WATCH: Enrolment CRF Subject No. W 0 0

5. Asthma Treatment Details
Have you ever been treated with ...

5.1 Omalizumab (Xolair)? Yes (O No O

j—> Please enter details of dates, dose etc into Section 4 ‘Medications' above

5.2 Mepolizumab? Yes (? No O
> Please enter details of dates, dose etc into Section 4 'Medications' above
5.3 Reslizumab? Yes (O No O

> Please enter details of dates, dose etc into Section 4 'Medications' above

Start Date Ongoing? End Date
5.4 Bronchial Thermoplasty? Yes O > Yes (O
No O—» Q55 No O—»

5.5 Thermal laminar Yes O >

Airflow Device?
No O > Q5.6
e.g. from LASER study

5.6 Inhaler technique: Date technique assessed
Technique: Good (O Sub-optimal (O Poor O Not done O
No changes Minor changes Major changes, or
needed needed change of inhaler
needed
5.7 Action plan: Adequate plan pre-existing? Yes O No O
Action plan given? Yes O No O
—» Date given
Comments
Version 3.3, 19 Sep 2017 Page completed by
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6. Smoking History

6.1 Smoking status

Current smoker

Ex-smoker

6.2 Pack-year history
a) Cigarettes

Number of years smo

b) Pipes / Cigars

Never smoked

Number smoked per day

Number smoked per day

WATCH: Enrolment CRF

O —»Q63
3 Age started
O > Age started

cigarettes

ked years

years

years

SubjectNo. W 0 O

Age stopped years

pipes / cigars — 3 Pipes ()

Number of years smoked years Cigars O
Other O >Spec|fy
c) Cigarillos Number smoked per day cigarillos
Number of years smoked years Pack-years Calculation
‘ = Cigarettes per day x years smoked / 20
d) Tobacco Grams smoked per day gms 1 Cigar/pipe/cigarillo = 5 cigarettes
or .
Ounces smoked per day oz 12.5g or 0.50z tobacco = 20 cigarettes
Number of years smoked years Total pack years
6.3 Passive exposure status Currently (O
~ —»From: Parents?
In the past @) 2 D Tick all that apply
Never o Spouse” D
Others? D —}Specn‘y
Number of years years

E-cigarettes

6.4 Uses e-cigarettes regularly? Yes (\)

Comments

Version 3.3, 19 Sep 2017

No O —> Next Section
— 6.4.1 Used for how long?
6.4.2 Nicotine dose
6.4.3 How long does it
take to use 10ml of e-

liquid?

6.4.4 Which flavour(s)?
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years months
mgs (Common values are 0, 6, 12, 18, 24 and 36)
weeks days
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WATCH: Enrolment CRF SubjectNo. W 0 O /

7. Atopy History

7.1 Do you have any history of FOOD allergies?

Yes O No O—3 Q7.2 Not known O
Please list the foods and the symptoms they cause (Tick all that apply)
Eood Respiratory  Ocular Nasal Rash Vomiting Anaphylaxis Other If 'Other', specify
D | I [ [ O O O O L]
b) | I [ [ O O O O L]t
© | I L] [ O O O O L]
Dy I L] [ O O O O L]
®) | I [ [ O O O O N
D I [ [ O O O O L]
7.2 Do you have any history of DRUG allergies?
Yes O No O » Q7.3 Not known O
‘ > Please list the drugs and the symptoms they cause (Include NSAID intolerance)
Drug Respiratory Ocular Nasal Rash Vomiting Anaphylaxis Other If 'Other'. specify
D ! [ [ 0O O O O N
b) | ! L] [ O O O O N
2 O O 0O O O O 1
D O [ O O O O I
® O [ 0O O O O N
D O [ O O O O 1
7.3 Do you have any family history of atopy? Yes (i No O Not known O
(e.g. asthma, food allergy, hay fever or eczema) > Who? Eather D Mother D
tgicgp%':y) Brother [ ] Sister [ ] Children [
Other  [7] 5 Specify: |
GO M BN S e
Version 3.3, 19 Sep 2017 Page completed by |
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WATCH: Enrolment CRF Subject No. W 0 0

8. Nasal Disease
8.1 Do you have any history of rhinitis? Yes (O No O Not known

O
8.2 Do you have any history of nasal polyps? Yes (O No O Not known (O
8.3 Have you had nasal surgery? Yes (O No O Not known (O
Comments
8.4 Have you any history of Perennial Allergy? Yes (O No O Not known (O
8.5 Have you any history of Seasonal Allergy? Yes (O No O Not known (
Comments
8.6 CT Sinuses performed? Yes O No O N/K O

(Clinical indication only)
—» Date performed

Findings: |:| Normal
|:| Polyps
[] Mucosal thickening
|:| Sinus opacification / abnormality
|:| Abnormal nasal turbinates

D Other — > Specify

9. Reflux History

9.1 Diagnosed with GORD? Yes O No O N/K O

(pt self-report or clinician
diagnosis in letter/notes)

9.2 Any symptoms of GORD? Yes, and ongoing despite on treatment (@)
Yes, but not on treatment at present @)

No, on treatment and symptoms controlled ()

No @)
9.3 Oesophageal testing performed / planned?
(Only if clinically indicated) Requested, but
No / Requested not done for some
Yes Never not vet done reason e.q. DNA
a) Barium swallow? 0] @) @) O
~— » Date
b) OGD? 0) O @) @)
» Date
c) Oesophageal manometry O O O O
PH /impedance? — Date
d) Other? CE @) @) @)
> Date
> Specify
Version 3.3, 19 Sep 2017 Page completed by
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10. Psychological History

10.1 Diagnosis* of: -

Depression?

- Anxiety?

WATCH: Enrolment CRF

- Other psychological /
psychiatric comorbidity?

* Patient self-report or clinician diagnosis in letter / notes.

10.2 Seen by mental health professionals?

a) Psychiatrist?

b) Psychologist?

c) Specialist asthma

psychologist?

d) Other?

3 Specify

Version 3.3, 19 Sep 2017

Yes
0

—» Date
~—» Date
> Date

> Date

Completed O
Ongoing O

Completed O
Ongoing O

Completed O
Ongoing O

Completed O
Ongoing O

Yes O No O
Yes O No O
Yes O No O
~— »Specify
No / Requested.
Never not yet done
@) O
@) O
@) (@]
@) O

Page 9 of 17

SubjectNo. W 0 O

Requested, but

not done for some

reason e.g. DNA
O
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11. Breathing Pattern Disorders

WATCH: Enrolment CRF

11.1 Diagnosis* of: - Vocal cord dysfunction? Yes O No O

- Dysfunctional breathing? Yes O No O

* patient self-report or clinician diagnosis in letter / notes.

11.2 Investigations for VCD

Yes No /
Never
a) Nasendoscopy? @) @)
» Date
b) Other? ? @)
» Date

—» Specify

11.3 Seen by BPD/VCD specialist?

Requested, but
Reguested not done for some

not vet done reason e.q. DNA

@)

SubjectNo. W 0 O

Requested, but
not done for some

Yes No /
Never
a) Physiotherapist? (@] O
> Date
Completed O
Ongoing O
b) Specialist asthma () 0O
; (ot
physiotherapist? Date
Completed O
Ongoing O
c) Speech therapist? (O O
3 Date
Completed O
Ongoing O
d) Other? 0] @)
» Date
Completed O
Ongoing O
> Specify

Version 3.3, 19 Sep 2017
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O
(@]
Requested,
not yet done
O
O
(@]
(@]

reason e.q. DNA

O
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WATCH: Enrolment CRF Subject No. W 0 0

12. Comorbidities and Procedures

12.1 Comorbidities Currently
Previously had? \ have?
Condition Yes No N/K Yes No N/K
a) COPD 6) 0] 0] @) @) @)
Y aspegiossorsars 0 O O 0 © o o
c) Non-CF Bronchiectasis (@) (@) (@) O O @)
d) Cystic Fibrosis (@) O (@] O @] @]
e) Bronchiolitis (@) (@) (@) O O @)
f) Churg Strauss Syndrome (@) (@) (@) (@] O O
g) Chronic urticaria/angioedema O (@) (@) O O O
h) Sulphite sensitivity (@] (@] (@] @] O @)
i) Salicylate (aspirin) sensitivity O @) (@) O O @)
j) Eczema O O @) O @) O
k) Latex allergy (@) (@) (@] O @) @)
1) Sleep apnoea (@] (@] (@] (@) @] @]

Other Conditions  (write in)

1. 0] O @] O
2. @) (@) (@] O
3. 0O 0 0 O
@) @) @) O
O O O @]
6. e} 0] 0 O
12.2 Procedures Ever Received?
Yes No N/K If 'Yes', Date of Procedure
a) Bariatric surgery O (@] O
b) Hiatus hernia repair O (@) ()
c) Hysterectomy (@) (@) (@)
Other Procedures (write in)
1 O
2 O
3 O
4. O
5 O
6 @)
Version 3.3, 19 Sep 2017 Page completed by
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13. Imaging - HRCT

13.1 HRCT performed? Yes ( )

WATCH: Enrolment CRF

No O

13.2 Date performed

13.3 HRCT evidence of:

Comments

14. Imaging - DEXA

14.1 DEXA scan performed?  Yes L

Comments

15. Concordance
15.1 % concordance preventer

15.2 Number of refills for the reliever

15.3 Clinical impression of concordance

Comments

Central bronchiectasis

Other bronchiectasis

Bronchial dilation without bronchiectasis
Bronchial wall thickening

Ground glass shadowing

Mucus plugging

Air trapping

Emphysema - Centrilobular
Emphysema - Panacinar

Other category / other findings

or

Scan reported as normal by radiologist

No O

14.2 Date performed

14.3 Spinal bone density (L1-4) T score

<
D
(]

~0 000000 O0O0O0|

O

SubjectNo. W 0 O

OOOOOOOOOO%

3 Specify in 'Comments' below

O

14.4 Femoral neck bone density (L1-4) T score: a) Left

%

per how many weeks?

Good o)
Sub-optimal e)
Poor o)

Unable to comment ()

At this point ask the patient to complete the Questionnaires.

Version 3.3, 19 Sep 2017
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b) Right

wks
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WATCH: Enrolment CRF Subject No. W 0 0
16. Dietary Assessment

16.1 Body composition assessed?  Yes ? No () 50162
> Test Result
FFM kg
FM kg
FEMi kg/m2
SMM kg
PhA degrees

16.2 Seen by asthma specialist dietician?

Not required o)

Ongoing o) Tick ONE
To be seen 0) only
Discharged, treated ()

Discharged, DNA e}

17. Research Samples
17.1 Date research bloods taken

17.2 Date urine taken

17.3 Date sputum taken

17b. Research Samples for Patients Enrolled in "WATCH NIH" Study
17b.1 Date PBMC #1
17b.2 Date PBMC #2
17b.3 Date PBMC #3
17b.4 Date Sputum
17b.5 Date Bronch

18. FeNO (Exhaled Nitric Oxide)
18.1 Was FeNO(50) done? Yes O No O —3»18.2

> 18.1.1 Date performed

18.1.2 Where done? UHS PFT O UHS Research Lab. O IOW OPD Clinic O

UHS Resp. Centre O Portsmouth OPD Clinic O

18.1.3 Did the patient refrain from eating and Yes O No O Unknown O
drinking for at least 2 hours prior to the
FeNO measurement? » Consider performing
test at next visit
18.1.4 Bedfont (50ml/sec) 1. 2. 3.
18.2 Was Multiple Flow NO done? Yes ? No O — 5> Next Section
(University Hospital

Southampton only) > 18.2.1 Date performed

18.2.2 Test results  Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

Version 3.3, 19 Sep 2017 Page completed by
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WATCH: Enrolment CRF Subject No. W 0 0

19. Spirometry
19.1 Was Spirometry done? Yes O —319.2 No O — 3> Next Section
Use historical REVERSIBILITY data if available within last 12 months

19.2 Date of test

19.3 Where done? UHS PFT O UHS Research Lab. O IOW OPD Clinic O
UHS Resp. Centre O Portsmouth OPD Clinic O
19.4 Was acceptable spirometry obtained?  ves (O No O
(Only record parameters of good quality)
19.5 Was a washout period observed? Yes O No O — 3 Record results as POST-BD

(SABA 4 hours and LABA 12 hours)

19.6 Last use of short-acting B-agonist Date Time or NA[]&8 if using maintenance
. ) . inhaler as reliever)
(Salbutamol, Ventolin, Terbutaline, Bricanyl)

19.7 Last use of long-acting B-agonist Date Time
(Formoterol, Fumarate, Salmeterol, Bambuterol)

19.8 Test results  Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

20. Lung Volumes

20.1 Date of test

20.2 Where done? UHS PFT O UHS Research Lab. O IOW OPD Clinic (@)
Portsmouth OPD Clinic O

20.3 Method used  plethysmography O Other ?
—>

Nitrogen washout O Specify

20.4 Test results  Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

21. Single Breath Diffusion / Transfer Facto

21.1 Was test done? Yes T No O — > Next Section
> 21.2 Date of test

21.3 Where done?  UHS PFT O UHS Research Lab. O IOW OPD Clinic (@)
Portsmouth OPD Clinic O

21.4 Test results Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

Version 3.3, 19 Sep 2017 Page completed by
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WATCH: Enrolment CRF Subject No. W 0 0

22. Impulse Oscillometry (I0S)

22.1 Was test done? Yes O No O — 3 Next Section
If Yes:
22.2 Date of tests
22.3 Wheredone?  UHS PFT O UHS Research Lab. O IOW OPD Clinic O
Portsmouth OPD Clinic O
22.4 Was a washout period observed? Yes O No O —3 Record results as POST-BD

(SABA 4 hours and LABA 12 hours)

22.5 Last use of short-acting B-agonist Date Time or NA[] %ﬁéféfz??e?gg:')a”ame

(Salbutamol, Ventolin, Terbutaline, Bricanyl)

22.6 Last use of long-acting B-agonist Date Time
(Formoterol, Fumarate, Salmeterol, Bambuterol)

22.7 Test results Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

23. Multiple Breath Nitrogen Washout (MBNW)  (university Hospital Southampton only)
23.1 Was test done? Yes O No O —3» Next Section
» 23.2 Date of test
23.3 Time of test

23.4 Test Results  Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

Version 3.3, 19 Sep 2017 Page completed by
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WATCH: Enrolment CRF Subject No. W 0 0
24. Allergy Testing

24.1 Skin prick test form Yes No O
attached?
» 24.2 Date performed
24.3 Number of days H1 or H2 anti-histamines omitted? n/a I:l or
(If greater than 3 days just enter '3") days
24.4 Number of days Tricyclic Antidepressants (TCAs) omitted? n/a |:| or days
(If greater than 7 days just enter '7")
Comments

25. Allergy RAST Testing

Allergen Test Date Result Grade Notes
1.
2.
3.
4.
5
26. Sputum
26.1 Sputum eosinophils %
26.2 Sputum neutrophils %

27. Bronchoscopy

27.1 Bronchoscopy performed? Yes O No O
Only if clinically indicated
(Only if clinically indicated) » 27.2 Date performed

27.3 Histological findings? Yes O No O
(Attach printout report)

27.4 Brushings and Biopsies
Number Time Site of Samples

a) Biopsies

b) Brushings

27.5 Bronchial lavage

In ml Out

ml

Comments

Version 3.3, 19 Sep 2017 Page completed by
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28. Other Research Study Participations

a)
b)
c)
d)
e)
f)
9)
h)

WATCH BI
WATCH NIH
WATCH GSK
Panos
WSAC
UBIOPRED
SoMOSA
RASP UK
RASP Bronch

MEPO

MIDAS

Others (specify)

Version 3.3, 19 Sep 2017
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WATCH: Enrolment CRF

Page 17 of 17

SubjectNo. W 0 0
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University Hospital Southampton E‘ﬂﬁ

NHS Foundation Trust

Study Site: AAAA
1. Re-consent

1.1 Re-consent
Ongoing verbal consent obtained?

Re-consent taken by

2. Asthma History

2.1 Do you self-manage exacerbations?

2.2 Since your last WATCH study visit, how many

asthma-related Intensive Care Unit (ICU)

2.3 Since your last WATCH study visit, have you been intubated?

2.4 Since your last WATCH study visit, how many asthma-related...

a) ... visits to GP

b) ... visits to Emergency Dept. (ED)

¢) ... hospitalisations

d) ... courses of oral corticosteroids (OCS)
(If on maintenance, record the number
of times needed to double-dose)

e) ... days lost from work/education

f) ... courses of antibiotics

2.5 Are you on long-term antibiotics?

Version 3.3, 19 Sep 2017

£\ 1%
W A T C H )’ 5
Wessex Asthma Lifetime Cohort - =
Ethics REC No.: 14/WM/1226 ¢ WATCH «
Year 1 Follow-up CRF %ol 1 A

i heS
Subject No. W00999/XXX Visit Date

Last consent: 21

Mar 2017
(Enrolment CRF)
Yes O No O Enrolment written
consent:
21 Mar 2017
Responses from
21 Mar 2017
(Enrolment CRF)
Yes O No O Yes
0 visits
visits? or Not known |:|
Yes (@) No
No @)
Not known ()
(If zero, enter zero)
or Notknown |[] 2 GP visits
or Notknown |[] 0 ED visits
or Notknown |[7] 0 hospitalisations
or Not known D 6 OCS courses
—>If>0: Dose mg/day Missing
Duration days Missing
or Notknown [] 0 days lost
or Not applic. D (i.e. not in work nor education)
or Not known |:| 6 courses amoxillin,
> If >0, which antibiotics? doxycycline
Yes O No O No

" Which antibiotic(s)?

Page completed by
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WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

3. Medications

3.1 Please document any changes to the following medications which were ‘Ongoing' at the last visit.
(Either tick the 'Still Ongoing?' check boxes or, if ended, record when.)

Started Still Ended
Drug Quantity Units Frequency Route  Month Year NK Onding? Month Year NK
Fostair 100/6 mcg 2 puffs BD Inhaler 1 2015 []
Ciclesonide 80 mcg 2 puffs OD Inhaler 1 2015 [
Spiriva 25 mcg 2 puffs OD Inhaler 1 2015 [
Ventolin 100 mg PRN Inhaler 1 2015 [
Montelukast 10 mg nocte PO 1 2015 []
Sertraline 50 mg  OD PO 5 2016 LJ
Alendronic Acid 70 mg once a week PO 11 2016 L[]
Lansoprazole 30 mg oD PO []

3.2 New asthma and non-asthma medication, and any changes in doses to existing mediation, since last visit.
Dose Started Ended

Drug Quantity  Units Erequency Route Month Year NK Onging? Month Year NK

10.

Page completed by
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WATCH: Year 1 Follow-up CRF

4. Asthma Treatment Details

Subject No. W00999/XXX

Responses from

21Mar 2017
Since the last WATCH Visit have you been treated with ... (Enrolment CRF)
4.1 Omalizumab (Xolair)? Yes (O No O No
» Please enter details into Section 3 'Medications' above
4.2 Mepolizumab? Yes Q No O No
—» Please enter details into Section 3 'Medications' above
4.3 Reslizumab? Yes (O No O Not on CRF
—» Please enter details into Section 3 'Medications' above
Start Date Ongoing? End Date
4.4 Bronchial Thermoplasty? Yes O > Yes O No, never
No O3 Q45 No O >
4.5 Thermal laminar Yes O >
Airflow Device? No O No
e.g. from LASER study > Q4.6
4.6 Inhaler technique:  Date technique assessed
Technique: Good (O Sub-optimal (O Poor O Not done O Not done
No changes Minor changes Major changes, or
needed needed change of inhaler
needed
4.7 Action plan: Adequate plan pre-existing? Yes O No O Missing
. S,
Action plan given? Yes ( ) No O Missing
Date performed
Comments
Page completed by
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5. Smoking History

WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

Respnses from

21Mar2017
(Enrolment CRF)
5.1 Smoking status Never smoked O —»Q53 Ex-smoker
Current smoker () —5 Age started years Started aged 20
Ex-smoker 9] 3 Age started years Age stopped years Finished aged 22
5.2 Pack-year history
a) Cigarettes Number smoked per day cigarettes
Number of years smoked years
b) Pipes / Cigars  Number smoked per day pipes / cigars — 3 Pipes ()
Number of years smoked years Cigars ()
Other —5Specify
c) Cigarillos Number smoked per day cigarillos
Number of years smoked years
Pack-years Calculation
d) Tobacco Grams smoked per day 9mS | = Cigarettes per day x yrs smoked / 20
or . . o .
1 Cigar/pipe/cigarillo = 5 cigarettes
Ounces smoked per day 0z garpipeicig g
12.5g or 0.50z tobacco = 20 cigarettes
Number of years smoked years
Total pack years
5.3 Passive exposure status Currently (O In the past
In the past _ | »From: Parents? [ ]
@) = Tick all that apply
Never O Spouse D
Others? D —}Spec”’y
Number of years years 50 yrs
E-cigarettes
5.4 Uses e-cigarettes regularly? Yes O No O —5 Next Section No
—» 5.4.1 Used for how long? years Honths
5.4.2 Nicotine dose
mgs (Common values are

Comments

Version 3.3, 19 Sep 2017

5.4.3 How long does it

0,3, 6,12, 18 and 20)

take to use 10ml of e-

o
liquid® weeks days

5.4.4 Which flavour(s)?
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WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

i Responses from
6. Nasal Disease 21 Mar 2017

Since the last WATCH Study Visit have you... (Enrolment CRF)

6.1 ... had rhinitis? Yes e) No e) Not known 0 Yes
6.2 ... had nasal polyps? Yes (O No O Not known () Yes
6.3 ... had nasal surgery? Yes (O No O Not known () Yes
Comments
6.4 ... had any Perennial Allergy?  Yes o) No O Not known () No
6.5 ... had any Seasonal Allergy?  Yes 'e) No O Not known () No
Comments
6.6 ... had CT Sinuses performed?  Yes No O N/K O Yes; Date: 01/07/2016
(Clinical indication only) (f
> Date performed
Findings: |:| Normal
|:| Polyps
[ ] Mucosal thickening
|:| Sinus opacification / abnormality
|:| Abnormal nasal turbinates
[] Other —>Specify
7. Reflux History Responses from
21 Mar 2017
Since your last WATCH Study Visit have you... (Enrolment CRF)
7.1 ... been diagnosed with GORD? Yes O No O Yes

(Patient self-report or clinician
diagnosis in letter / notes)

7.2 ... had any symptoms of GORD?  Yes, and ongoing despite on treatment O Yes, and ongoing
despite treatment
Yes, but not on treatment at present O
No, on treatment and symptoms controlled O
No @)
7.3 ... had any oesophageal testing performed or planned
(Only if clinically indicated) Requested, but
Yes. Requested.  notdone for some
done No not yet done reason e.qg. DNA
a) Barium swallow? @) @) @) @) No/Never
—» Date
b) OGD? 0 o) 0O o) No/Never
» Date
¢) Oesophageal manometry e} 0 o No/Never
PH /impedance?
—» Date
d) Other? (@) (@) O (@] No/Never
> Date

3 Specify

Page completed by
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WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

i i Responses from
8. Psychological History Ve iy
Since your last WATCH Study Visit have you... (Enrolment CRF)
8.1... had any Diagnosis* of: . Depression? Yes O No O No
- Anxiety? Yes O No O No
- Oth hological / N
er psychological Yes O No O o

psychiatric comorbidity?
* Patient self-report or clinician diagnosis in letter / notes. > Specify
8.2 ...been seen by mental health professionals?

Requested, but
Requested not done for some

Yes No_ not vet done reason e.qg. DNA
a) Psychiatrist? @) O O O No/Never
» Date
Completed O
Ongoing O
b) Psychologist? 0) O @) (@) No/Never
—» Date
Completed O
Ongoing O
c) Specialist asthma (0] @) (@) No/Never
psychologist? "> Date
Completed O
Ongoing O
d) Other? (0) () @) @) No/Never
» Date
Completed O
Ongoing O

—> Specify

Page completed by
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WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

9. Breathing Pattern Disorders Responses from
21 Mar 2017

Since your last WATCH Study Visit have you... (Enrolment CRF)

Yes No
9.1 ... had any diagnosis of: a) Vocal cord dysfunction? @) @) No
Patient self-report
(C,iﬁi'(ﬁgniﬁagﬁggs i?: b) Dysfunctional breathing? (0] @) Yes
letter / notes)
9.2 ... had any investigations for VCD?
Requested, but
Yes Requested not done for some
done No  notyetdone  reasone.qg. DNA
a) Nasendoscopy? @) @) @) @) Yes; Date: 01/06/2015
—» Date
Completed O Ongoing O
b) Other? 0] @) @) (@) Missing
—» Date
Completed O Ongoing O
» Specify
9.3 ... been seen by a BPD / VCD specialist?
Requested, but
Yes Requested not done for some
done No notyetdone  [easone.q.DNA
a) Physiotherapist? @) @) @) @) No/Never
> Date
Completed O Ongoing O
b) Specialist asthma e} 0 0 0 No/Never
physiotherapist?
> Date
Completed O Ongoing O
c) Speech therapist? e) @) o) o) No/Never
—» Date
Completed O Ongoing O
d) Other? o) @) (o) (0] No/Never
—» Date
Completed O Ongoing O

» Specify

Page completed by
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WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

10. Comorbidities and Procedures Lesi e CeHITek i)
10.1 Comorbidities Currently 21 Mar 2017
Previously had? "~ have?
Yes No N/K Yes No N/K
a) COPD (@) v @) (@] (@) @)
DS o g o | o o o
¢) Non-CF Bronchiectasis (@) 174 @) (@) (@) (@)
d) Cystic Fibrosis O < @) O o] o]
e) Bronchiolitis (0] ¥ O (@) (@) (@)
f) Churg Strauss Syndrome (@) v O (@] O O
g) Chronic urticaria/angioedema O 4 O (@) O O
h) Sulphite sensitivity 1”4 @) O O 0] O
i) Salicylate (aspirin) sensitivity ¢ @) @) (@) (@) (@)
j) Eczema O /1 @] O @) O
k) Latex allergy (@) s @) (@] (@] O
I) Sleep apnoea 0] v/ O (@) @] @]
* The ticks are responses at earlier visits.
Please update as necessary.
Existing Other Comorbidities
RHINITIS (4 o) o) o)
GORD 4 @) O @]
DYSFUNCTIONAL BREATHING @) @) @)
OSTEOPOROSIS 4 @) @] @]
IRRITABLE BOWEL v o @) @)
SYNDROME
New comorbidities since last visit  (write in)
1 O O O O
2. @) @) O @)
3. @) @) O @)
4. @) (@) (@) @)
S. O @) O @)
6. (@) (@) @) (@)
10.2 Procedures Ever Received?
Yes No N/K If 'Yes', Date of Procedure
a) Bariatric surgery @) O @)
b) Hiatus hernia repair @) @) @)
c) Hysterectomy (@) @) @)
Previous Other Procedures
New Procedures since last visit (write in)
1. @)
2
3 o
4. (@)
5 @)
6 (@)
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WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

11. Anthropometry

11.1 Height metres How obtained?  Measured O Asked patient O Height: 1.58m on 21
Mar 2017 (Enrolment

11.2 Weight kg How obtained?  Measured O Asked patient O Weight: 69.70kg on 21
Mar 2017 (Enrolment
12. Imag i ng - HRCT Scan last performed
21 Mar 2017
12.1 HRCT performed? Yes O No O (Enrolment CRF)

—>12.2 Date performed

12.3 HRCT evidence of:

Yes No
Central bronchiectasis @) (@)
Other bronchiectasis @) (@)
Bronchial dilation without bronchiectasis @) O
Bronchial wall thickening @) (@)
Ground glass shadowing O O
Mucus plugging @) (@)
Air trapping @) @)
Scan reported as normal by radiologist @) @)
Emphysema - Centrilobular @) (@)
Emphysema - Panacinar @) @)
Other category / other findings @)

—O

—5>Specify in 'Comments' below

Comments
13. Imaging - DEXA No record of any
previous scan.
13.1 DEXA scan performed? Yes ﬁ) No O
»13.2 Date performed
13.3 Spinal bone density (L1-4) T score
13.4 Femoral neck bone density (L1-4) T score: a) Left
b) Right
Comments
14. Concordance No record of any
previous results.
14.1 % Concordance preventer %
14.2 Number of refills for the reliever per how many weeks? e
14.3 Subjective clinical impression of concordance Good @)
Sub-optimal @)
Poor @)
Unable to comment O
Comments
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WATCH: Year 1 Follow-up CRF

At this point ask the patient to complete the Questionnaires (esp. ACQ 6/7 and EuroQoL-5D)

Questionnaires Previously Completed

EuroQolL
CRE ACQ 6/7 EQ-5D-5L Nijmegen
Date Score Date Score Date Score
Enrolment 13/03/2017 4.2 13/03/2017 313 13/03/2017 99

15. Dietary Assessment

15.1 Body composition assessed?  Yes ? No O > Q15.2
> Test Result
FFM kg
FM kg
FFMi kg/m?2
SMM kg
PhA degrees
15.2 Seen by asthma specialist dietician?
Not required
Ongoing Tick ONE
To be seen only

Discharged, treated

O O O OO

Discharged, DNA

16. Research Samples
16.1 Date research bloods taken

16.2 Date urine taken

16.3 Date sputum taken

Subject No. W00999/XXX

Epworth Sleepiness —HADS
Date Score Date Score
13/03/2017 18 13/03/2017 99

16b. Research Samples for Patients Enrolled in "WATCH NIH" Study

16b.1 Date PBMC #1
16b.2 Date PBMC #2
16b.3 Date PBMC #3
16b.4 Date Sputum
16b.5 Date Bronch

Version 3.3, 19 Sep 2017 Page 10 of 14

Page completed by

Date completed

No previous record.

Collected 27Mar 2017
Collected 21 Mar 2017

Not yet collected

Not yet collected
Not yet collected
Not yet collected
Not yet collected

Not yet collected



WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

17. FeNO (Exhaled Nitric Oxide) Test last performed 21
Mar 2017
17.1 Was FeNO(50) done? (Enrolment CRF)
Yes O No O—>»17.2

> 17.1.1 Date performed

17.1.2 Where done?  UHS PFT O UHS Research Lab. O  10W OPD Clinic @)

UHS Resp. Centre O Portsmouth OPD Clinic O

17.1.3 Did the patient refrain from eating and Yes O No O Unknown O
drinking for at least 2 hours prior to the
FeNO measurement? > tCo?sitder pter_fo_[ming
est at next visi
17.1.4 Bedfont (50ml/sec) 1. 2. 3.

17.2 Was Multiple Flow NO done? (University Hospital Southampton only) No record of any

Yes O No O > Next Section previous test.
» 17.2.1 Date performed

17.2.2 Test results  Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments
18 Spi rometry No record of any
' previous test.
18.1 Was Spirometry done? Yes O —318.2 No O —3> Next Section

Use historical REVERSIBILITY data if available within last 12 months
18.2 Date of test

18.3 Where done? UHS PFT O UHS Research Lab. O IOW OPD Clinic @]
UHS Resp. Centre O Portsmouth OPD Clinic O
18.4 Was acceptable spirometry obtained?  ves (O No O
(Only record parameters of good quality)
18.5 Was a washout period observed? Yes O No O 3 Record results as POST-BD

(SABA 4 hours and LABA 12 hours)

18.6 Last use of short-acting B-agonist Date Time

(Salbutamol, Ventolin, Terbutaline, Bricanyl)
or NA D (e.g. if using maintenance inhaler as reliever)

18.7 Last use of long-acting B-agonist Date Time
(Formoterol, Fumarate, Salmeterol, Bambuterol)

18.8 Test results  Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

Page completed by
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WATCH: Year 1 Follow-up CRF

19. Lung Volumes

20.

21.

19.1 Date of test

19.2 Where done? UHS PFT O UHS Research Lab. O IOW OPD Clinic

O

Portsmouth OPD Clinic O

19.3 Method used  plethysmography O Other (ﬁ

Nitrogen washout O > Specify

19.4 Test results  Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

Single Breath Diffusion / Transfer Facto
20.1 Was test done?
Yes No O —3 Next Section

20.2 Date of test

20.3 Where done? yUHS PFT O UHS Research Lab. O IOW OPD Clinic

Subject No. W00999/XXX

No record of any
previous test.

No record of any
previous test.

@)

Portsmouth OPD Clinic O

20.4 Test results  Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

Impulse Oscillometry (I0S)
21.1 Was test done? Yes O No O —3> Next Section
If Yes:
21.2 Date of tests
21.3 Where done? UHS PFT O UHS Research Lab. O IOW OPD Clinic

Portsmouth OPD Clinic

21.4 Was a washout period observed? Yes O No O —3 Record results as POST-BD
(SABA 4 hours and LABA 12 hours)

21.5 Last use of short-acting B-agonist Date Time

(Salbutamol, Ventolin, Terbutaline, Bricanyl) o . . .
or NA D (e.g. if using maintenance inhaler as reliever)

21.6 Last use of long-acting B-agonist Date Time
(Formoterol, Fumarate, Salmeterol, Bambuterol)

21.7 Test results Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments

No record of any
previous test.

Page completed by
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WATCH: Year 1 Follow-up CRF Subject No. W00999/XXX

22. Multiple Breath Nitrogen Washout (MBNW) (university Hospital Southampton only) o peead) o ey
i test.
22.1 Was test done? Yes O No O — 3 Next Section previous tes

» 22.2 Date of test
22.3 Time of test

22.4 Test Results Attach the results printout to this CRF.
Please ensure the Subject No. is written clearly on the printout.

Comments
23. Allergy Testing 2'—;3,\7;9;591"7
23.1 Skin prick test form attached? (Enrolment CRF)
Yes ( ) No O
23.2 Date performed
23.3 Number of days H1 or H2 anti-histamines omitted? n/a I:l or
(If greater than 3 days just enter '3") days
23.4 Number of days Tricyclic Antidepressants (TCAs) omitted? n/a D or days
(If greater than 7 days just enter '7")
Comments

24. Allergy RAST Testing

24.1 Previous Tests

24.2 New tests carried out since last WATCH Study visit

Allergen Test Date Result Grade Notes
1.
2.
3.
4.
58
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WATCH: Year 1 Follow-up CRF

25. Sputum

25.1 Sputum eosinophils %

25.2 Sputum neutrophils %

26. Bronchoscopy
26.1 Bronchoscopy performed? (Only if clinically indicated)
Yes O No O
» 26.2 Date performed

26.3 Histological findings? Yes (P No O

» (Attach printout report)
26.4 Brushings and Biopsies

Number Time Site of Samples
a) Biopsies
b) Brushings
26.5 Bronchial lavage
In ml Out mi

Comments

27. Other Research Study Participations
a) WATCH BI
b) WATCH NIH
c) WATCH ROGSA
d) Panos
e) WSAC
f) UBIOPRED
g) SoMOSA
h) RASP UK
i) RASP Bronch

i) MEPO

k) MIDAS

OOoooooooos~a

Others (specify)
i
ii
iii

iv

Ooood

Version 3.3, 19 Sep 2017 Page 14 of 14

Subject No. W00999/XXX
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previous sputums.
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previous
bronchoscopy.
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Additional file 3

Appendix A: Clinical Investigations

Anthropometry

Height to within 0.01 metres and body weight to within 0.01 kilograms are measured at each study visit.
Body Mass Index (BMI) (kg/m?) is calculated from these values. Bioelectrical Impedance Analysis (BIA) is
performed on all participants to assess body composition. This method is based on the conduction of
electrical current in the body and differences in electrical conductivity between the fat and water
components of the body. The electrical resistance and reactance together with body weight and height
can reliably estimate body composition. Participants stand on the Seca mBCA (Medical Body
Composition Analyser): each foot on a pair of electrodes and each hand on electrodes within the
handrails. The mBCA measures impedance at a number of frequencies ranging from 1 KHz to 1 MHz. BIA
derived measures are generated according to manufacturer equations. These measures include Fat Free
Mass (FFM) (kg), Fat Mass (FM) (kg), Free Fat Mass Index (FFMi) (kg/m?), Skeletal Muscle Mass (SMM)
(kg) and Phase Angle (PhA) (degrees), where the latter is a good indicator of cell membrane function as

well as a marker of nutritional status.

Historical Blood Tests

Clinically requested blood tests (see table 4) are processed by the UHSFT Pathology Laboratory, which is
fully UKAS (United Kingdom Accreditation Service) accredited and compliant to 1SO142819 standards.
Results are stored on the hospital’s local pathology results server from which data is extracted (see data
management). Rarely, if the patient has had blood test results at another site (e.g. local secondary care

hospital), these are sought and imported to the study database.



Skin Prick Testing

Skin prick testing is usually performed at first clinical assessment to a standard panel of common
aeroallergens by the Asthma Specialist Nurses using standard commercially available allergen extract
solutions. This includes positive (histamine) and negative (saline) controls plus Aspergillus Fumigatus;
Altenaria Tenius; Cladosporium; Grass Mix Pollen; Birch Pollen; Weed Mix (Mugworth, Nettle, Pellion,
Dandelion, English Plantain); Flower Mix (Aster, Chrysanthemum, Dahlia, Golden Rod, Marguerite); Rape
Pollen; Dermatophagoides pteronyssinus; Dermatophagoides farinae; Feathers; Cat Fur; Dog Fur; Horse

and Rabbit.

Antihistamines are omitted 3 days prior to the test and tricyclic antidepressants 7 days prior to the test.

A positive skin prick test is defined as a mean wheal diameter of 23mm than the negative control.

Radiology Results

Clinically requested radiological investigations are usually performed by the UHSFT Radiology
Department, which operates according to Royal College of Radiology guidelines and standards. Results
are stored on the hospital’s local radiology results server (e.g. PACS) from which data is extracted (see
data management). If the patient has had imaging results at another site (e.g. local secondary care

hospital), then these are sought and imported to the study database.

Oesophageal Investigation Results

Clinically requested oesophageal investigations are performed by the UHSFT Endoscopy Department,
which operates according to the Joint Advisory Group on Gastrointestinal Endoscopy guidelines and
standards. Results are stored on the hospital’s local results server from which data is extracted (see data
management). If the patient has had oesophageal investigations at another site (e.g. local secondary

care hospital), then these results are sought and imported to the study database.



Nasoendoscopy Results

Clinically requested flexible nasoendoscopies are performed by the ENT team at UHSFT using a standard
three pass technique. Results are recorded in the electronic correspondence server from which data is
extracted (see data management). If the patient has had nasoendoscopy results at another site (e.g.

alternative tertiary care service), these are sought and imported to the study database.



Appendix B: Lung Function Test

Subjects were asked to refrain from the following, if possible, before lung function testing:

No smoking for 24 hours

No alcohol consumption for 4 hours

No vigorous exercise for 30 minutes

No tight fitting clothing that could restrict full chest and/or abdominal expansion
No food for 2 hours

If clinically acceptable, no supplemental oxygen for 10 minutes

Spirometry with Reversibility
For spirometry, if patients are able to withhold their regular inhaler therapy then reversibility testing
was performed using salbutamol (2.5mg nebulised or 400ug inhaled via a spacer device), to give a “pre-
bronchodilator” and “post-bronchodilator” measurement.
Restrictions before Reversibility Testing

¢ Withhold short-acting inhalers such as the R,-agonist salbutamol or the anticholinergic drug

ipratropium bromide for at least 4 hours
¢ Withhold long-acting 3,-agonist bronchodilators such as salmeterol for at least 12 hours

Withhold oral therapy with aminophylline or slow-release R-agonists for 12 hours

Spirometry was performed using either Carefusion® (Chatham, UK) or nSpire Health Ltd (Hertford, UK)
equipment according to ERS/ATS guidelines [1]. If subjects were unable to withhold regular inhaler
therapy then spirometry results were recorded as “post-bronchodilator”. Z Scores and percentage

predictive values were calculated using the Global Lung Function Initiative (GLI) look up tables.



Exhaled Nitric Oxide

Fractional Exhaled Nitric Oxide (FeNO) was measured using the NIOX VERO® (Oxford, UK) or Bedfont
NObreath® (Aylesford, UK), at a flow rate of 50ml/s according to ERS/ATS guidelines [2]. Exhaled nitric
oxide was measured first prior to any other lung function test due to the influence of breathing
manoeuvres on FeNO readings. A minimum of two technically acceptable tests was recorded, with the

two highest values within 10% of each other and the mean value reported.

Gas Transfer

Gas transfer was measured using the single breath method and the nSpire HDpft 4000 (Hertford, UK)
according to ERS/ATS guidelines [3] with results recorded in SI units (mmol.min™.kPa™). At least two
technically acceptable and repeatable TLCO measures were recorded and the mean reported. There was
a 4 minute wait between tests and no more than 5 tests were performed. Z Scores and percentage

predictive values were calculated using the equations outlined in the ERS 1993 recommendations.

Impulse Oscillometry

Impulse oscillometry was measured using the Jaeger Impulse Oscillation System, Carefusion® (Chatham,
UK) and performed according to ERS/ATS guidelines [4]. Subjects supported their cheeks with their
hands and breathed normally until at least 90 seconds of data was recorded. This was either done in
three trials of 30 seconds or one trial of 90 seconds. The breathing pattern was observed for consistency
and to check it was free of artefacts. If three trials were recorded then the average of the trials was used

for each index. Percentage predictive values were calculated using the Vogel 1994 equations [5].

Static Lung Volumes
Lung volume measurements were performed using either body plethysmography or nitrogen washout
on the nSpire HDpft 4000. For plethysmography, at least three technically acceptable and repeatable

functional residual capacity (FRC) measurements were obtained and the mean values of the indices



reported. For static lung volumes using single breath nitrogen washout, at least one technically
acceptable test was performed and this value used. If more than one test was done, the FRC values were
within 10% of each other and the mean reported. Z Scores and percentage predictive values were

calculated using the equations outlined in the ECSC 1993 recommendations [6].

Multiple Breath Nitrogen Washout

Multiple breath nitrogen washout was performed by research staff at study visits using local SOPs in
accordance with ERS/ATS guidelines [7]. It was measured using the Ecomedics Exhalyzer D (Diirnten,
Switzerland). At least two technically acceptable (LCI, s) tests were achieved and the mean reported.
For LCl,_s, this involved the subject breathing 100% oxygen tidally until at least three breaths under the
target nitrogen value was achieved. If only S,.,and S..nq¢ Were measured, tidal breathing until at least 6
turnovers was required. A waiting period >1.5 times the time taken to washout was observed between

tests.



Appendix C: Biobank Samples

Blood Samples

Research blood samples are taken at enrolment where possible for our biobank: collected in purple
capped EDTA (ethylenediaminetetraacetic acid) tubes, gold capped SST (serum separating tubes —
containing clot activator and serum separating gel) and red capped tubes (no additives or separating

gel). Blood is processed as soon as possible within 30-60 minutes of collection.
Whole Blood: Whole blood collected in an EDTA tube is labelled and stored at below -70 °C.

Plasma: Whole blood from an EDTA bottle is centrifuged for 15 minutes at 1750 xG at 4°C. Plasma is

then pipetted into polypropylene microtubes, labelled and stored at below -70 °C.

Serum: Whole blood from a red capped tube is left to clot for 30-60 minutes. It is then centrifuged for 15
minutes at 1750 xG at 4°C. Serum is then pipetted into polypropylene microtubes, labelled and stored at
below -70 °C. Whole blood from a gold capped serum separator tube containing the clotting agent silica
is left to clot for 30-60 minutes. It is then centrifuged for 15 minutes at 1750 xG at 4°C. Serum is then

pipetted into polypropylene microtubes, labelled and stored at below -70 °C.

Urine Samples
Urine is processed as soon as possible and within 2 hours of production. It is centrifuged for 10 minutes

at 790 xG at 4'C. Aliquots are stored in 1 ml, 5ml and bulk volumes.

Sputum Induction
Clinically indicated sputum Induction is performed by the research team in the Environmental Chambers
of the Clinical Research Facility at UHSFT, using a DeVilbiss 2000 Ultrasonic Nebuliser (Somerset, USA)

and protocols based on those described by the ERJ Working Group (10.1183/09031936.02.00000902).



Spirometry with reversibility is recorded prior to the procedure (See Lung Function Testing). Three 5
minute rounds of saline nebulisation, starting at 0.9% and escalating to 3% then 4.5% are performed
with FEV1 measurements after each round. Patients undergo a modified protocol (2 minutes
nebulisation) if their FEV1 <1.5L. Should the participant need to cough and expectorate during the

nebulisation then they can do so and collect any dislodged sputum into a petri dish.

Sputum is processed as soon as possible and within 2 hours of expectoration. Sputum plugs are visually
identified, selected and condensed into one mass to remove contaminating saliva and homogenised.
The extent of processing will depend upon the amount of sputum obtained however the concurrent

method described by Bafadhel will be used where possible [8]:

a) Dithiothreitol (DTT) only (Sigma Aldrich, Dorset, UK)
b) DTT and Phosphate Buffered Saline (PBS) (Fisher Scientific, Leicester, UK)

c) DTT, PBS and Bacteriology Sample

Bacteriology: If there is sufficient sample, 0.05 — 0.10g of the sputum plug is stored raw

PBS Processing: If there is sufficient sample, PBS processing is performed. Sputum is incubated on ice
with 8 volumes of PBS and passed through a pasteur pipette, vortexed and then agitated on ice at 4°C
on a bench roller for 30 minutes. The sample is then centrifuged and 6 volumes of supernatant is
removed and centrifuged again at a higher speed to produce PBS supernatant aliquots for storage at

below -70 °C.

DTT Processing: Two volumes of 0.2% DTT is added to the remaining sample, giving a final concentration
of 0.1% DTT. The samples is again passed through a pasteur pipette, vortexed and subsequently
agitated on ice at 4°C on a bench roller for 30 minutes. The sample is then centrifuged and DTT

supernatant aliquots are stored at below -70 °C.



The cell pellet is re-suspended in PBS and counted using trypan blue exclusion method to ascertain the
number of live and dead cells. Cytospins are generated using a Shandon Cytospin 2 and remaining cells
are stored in RNAlater stabilisation and storage solution (Ambion, USA). Two cytospins are stained using
rapid Romanowski stain and 400-800 respiratory cells (e.g. neutrophils, eosinophils, macrophages,
lymphocytes and columnar epithelial cells) plus squamous cells are counted for differential cell count

and to ascertain the volume of squamous cell contamination.

Bronchoscopy
Clinically indicated bronchoscopy is performed by the research team in the Bronchoscopy Suite of the

Clinical Research Facility at UHSFT according to BTS Standards (ISSN 2040-2023).

Bronchoalveolar lavage (BAL): The bronchoscope is wedged into the right upper lobe and 20ml of
warmed 0.9% saline is added to the lungs. The 0.9% saline is rested for 10 seconds and then aspirated
into a storage vessel. This is repeated until 100-120ml of 0.9% saline has been used for the wash. BAL is
stored on ice and processed as soon as possible within 30 minutes of collection. BAL volume returned is
recorded and a small sub aliquot is taken for microbiological analysis. The remaining sample is passed
through a 100nM cell strainer and then centrifuged. The cells are re-suspended and counted using the
trypan blue exclusion method to ascertain the number of cells recovered and their viability. Any visible
appearance of red blood cell contamination during BAL is noted. Cytospins are generated using a
Shandon Cytospin 2 and remaining cells are stored in RNAlater solution. Two cytospins are stained using
rapid Romanowski stain and 400-800 respiratory cells plus squamous cells are counted for differential

cell count and to ascertain the volume of squamous cell contamination.

Bronchial biopsies: Biopsies are stored in 10% formalin overnight at 2 to 8 °C. These are then embedded

in paraffin blocks and stored at room temperature. The tissue containing blocks are sliced using a



microtome and the slices are placed onto a microscope slide with subsequent staining using

immunohistochemistry.
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