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ABSTRACT

Introduction: The Salford Lung Studies (SLS)
were real-world randomised controlled trials set
within UK primary care that assessed the effec-
tiveness and safety of initiating once-daily flu-
ticasone furoate/vilanterol versus continuing
usual care in patients with chronic obstructive
pulmonary disease or asthma. Data were col-
lected for a relatively short period, limiting the
study of long-term outcomes. To broaden the
capture of SLS patients’ data, we undertook the
Extended SLS (Ext-SLS), aiming to better
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understand the patient disease journey and the
effects of treatment in a real-world setting,
through collection of patient-level data. Here,
we present study design information and the
challenges and learnings gathered in creating
the Ext-SLS.

Methods: The Ext-SLS was intended to augment
the SLS by collecting retrospective and
prospective (up to 10 years from consent) pri-
mary and secondary care electronic health
record (EHR) data and patient questionnaires.
After ethics approval, general practitioners
(GPs) obtained consent from SLS patients
remotely (mean 3.2 years post-SLS completion).
To facilitate GPs identifying eligible patients, a
novel EHR-based approach flagged SLS patients
who were alive and registered with their origi-
nal GP. An automated system sent consent
forms/questionnaires to patients. Medical data
were collected via EHRs; primary care data were
extracted from GPs’ systems whilst secondary
care data were sourced from the UK NHS.
Results: Of the 75 GP sites from the SLS, 35
(47%) declined Ext-SLS participation leaving
4158 potentially eligible patients; 1169 (28%)
patients were excluded as GPs could not con-
firm them as SLS participants or due to inca-
pacity. Of 2989 patients invited, 1189 (40%)
consented.

Conclusions: Developing an EHR-based trial
extension was achieved, with reasonable con-
sent rates amongst invited patients. The result-
ing Ext-SLS is a unique and valuable research
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resource. Leveraging EHRs and technology
reduced GP burden, facilitating participation.
Initiation of extension studies prior to study
close-out may help increase GP and patient
participation.

Keywords: Asthma; COPD; EHR studies;
Primary care research; Real-world evidence

Key Summary Points

Why carry out this study?

The Salford Lung Studies (SLS) in asthma
and COPD were unique phase IIIb
randomised controlled trials into the
effectiveness and safety of initiating
fluticasone furoate/vilanterol versus
continuing usual care; however, the SLS
only covered a short period, limiting the
data available from the participants.

In order to broaden the capture of SLS
patients’ data, we undertook an extension
study (the Extended SLS [Ext-SLS]) to
capture retrospective and prospective data
from SLS participants.

The Ext-SLS collected retrospective and
prospective data from SLS participants’
electronic health records (EHR) and
questionnaires to better understand the
patient disease journey and the effects of
treatment in a real-world setting.

What was learned from the study?

Developing an EHR-based trial extension
is achievable, with reasonable consent
rates.

Significant challenges were identifying
patients, addressing new data protection
legislation and allaying the concerns of
general practitioners about increased
workload; these challenges could be
addressed in future by initiation of
extension studies prior to study close-out.

INTRODUCTION

Real-world evidence is becoming increasingly
important in healthcare decision-making as a
complement to randomised controlled trials
(RCTs) [1-4]. Real-world data, such as informa-
tion contained in electronic health records
(EHRs), disease registries, and insurance claims,
can be used to assess treatment effectiveness
and the long-term safety of pharmaceutical
products in a larger, more representative popu-
lation than is typically found in RCTs [1-3]. In
this way, the value of interventional controlled
trial data may be enhanced by long-term follow-
up studies in real-world settings [5].

Pragmatic randomised trials conducted
under normal clinical care conditions (effec-
tiveness trials) are increasingly turning to rou-
tinely collected healthcare data (RCHD) for
patient follow-up [5]. As an example, the Salford
Lung Studies (SLS) were two phase III RCTs that
assessed the effectiveness and safety of initiat-
ing once-daily fluticasone furoate/vilanterol
(FF/VI) versus continuing usual care (UC) in
patients with chronic obstructive pulmonary
disease (COPD; SLS COPD [6]) or asthma (SLS
asthma [7]). These studies were the first in the
world to assess the real-world effectiveness of a
pre-licence medicine [8]. The SLS were designed
to recruit a broad cohort, representative of
patients with asthma and patients with COPD
in the real-world, and to minimise interference
in participants’ routine clinical management
through the use of EHRs, thus providing novel,
detailed safety and effectiveness data [8]. The
patient experience was as close to routine care
as possible to preserve the real-world nature of
the study, with key exposure and outcome data
captured remotely via EHRs.

Studies using RCHD such as those in EHRs may
reduce the cost of clinical trials, enabling a greater
number of large definitive trials to be conducted
and facilitating efficient long-term assessment of
interventions used in clinical practice [9]. Fur-
thermore, RCHD studies may reduce the burden
of participation (and broaden the included pop-
ulation) by removing the need for repeated study
visits and regimens of data collection. Follow-up
of RCTs through extension studies utilising RCHD
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has confirmed the results of the RCTs, demon-
strated changes in effectiveness over time, and
revealed long-term safety profiles [10]. Thus,
extension studies of this type can provide valuable
information. Thisisincreasingly recognised in the
UK, with one study finding that approximately
half of the publicly funded studies examined
planned to collect information on outcomes
using RCHD [11].

The SLS capitalised on the EHR infrastructure
in the Salford region which linked primary and
secondary care data with patient-level prescrip-
tion information in real time [12]. As a result, SLS
patients represent a population whose disease
experience and management are extremely well
characterised. However, EHR data collected in the
SLS were limited to 3 years prior to randomisation
and the 12-month interventional treatment per-
iod. This finite period of data coverage limited the
potential to address scientific questions of clinical
interest related to early life events and exposures,
or long-term COPD/asthma disease progression
and associated outcomes.

In order to broaden the capture of SLS
patients’ data through the additional collection
of patient-level data encompassing past and
periodic future, we undertook an extension
study, the Extended SLS (Ext-SLS), using RCHD.
The Ext-SLS was designed to extend the utility
of the SLS patient population through provision
of an enriched patient dataset by collecting
historic and prospective primary and secondary
care data to investigate and better understand
the patient disease journey, factors affecting
disease progression and the effects of treatment
in a real-world setting. In this paper, we present
study design information for the Ext-SLS and
outline the challenges we have encountered to
date and the learnings we have gathered from
the creation of this real-world extension study.

METHODS

Study Design

The SLS in COPD and Asthma

The SLS methods have been extensively repor-
ted elsewhere [6, 7]. Briefly, patients were
included if they had a diagnosis of COPD with a

history of exacerbations or of symptomatic
asthma and were taking regular maintenance
therapy; there were minimal exclusion criteria.
Patients were recruited from primary care (gen-
eral practice) clinics in Salford and South
Manchester, UK, between March 2012 and
October 2014 for SLS COPD and November
2012 and December 2016 for SLS asthma.
Patients were randomised 1:1 to initiate FF/VI or
continue UC. Primary endpoints were mean
annual rate of moderate/severe exacerbations
(SLS COPD), percentage of patients with an
Asthma Control Test (ACT) score of at least 20
and/or an increase in ACT score of at least 3 at
week 24 (SLS asthma). Patients consented to
relevant data being collected from up to 3 years
prior to the study and for the 12-month trial
period. The decision to constrain the duration
of data collection was based on the assumptions
that limiting the availability of patient data
would make the study more acceptable to
patients, improve recruitment and be more
acceptable to the ethics committee. Overall, 75
general practices and 7039 patients were ran-
domised into the SLS.

The Ext-SLS

The Ext-SLS is a retrospective and longitudinal
prospective observational study of patients who
completed the SLS (Fig. 1). Data were collected
from patients’ EHRs and questionnaires were
used to capture detailed information about
patients’ history with their disease, the impact
of the disease on everyday life and their level of
disease control.

Patient consent for the original SLS did not
cover an extension study; therefore, ethical
approval was sought and granted by the North
West-Greater Manchester East Research Ethics
Committee (REC Number 17/NW/0122).
Patients enrolled in the Ext-SLS have provided
consent for the collection of data via their EHRs
both retrospectively to the earliest available
record and prospectively for up to 10 years from
consent into the study.

A key consideration for the Ext-SLS was to
create a study with minimal burden on partici-
pating general practitioners (GPs) and patients.
To this end, we employed innovative methods
of patient identification and data collection,
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Fig. 1 Extended SLS study design. Ext-SLS, Extended Salford Lung Study; SLS, Salford Lung Studies

creating a ‘light-touch’ approach from the per-
spective of the GPs.

GP and Patient Recruitment

GP sites that were included in the original SLS
were invited by the sponsor to participate in the
Ext-SLS. More information was provided to GPs
by a third-party company (IgniteData, Reading,
UK) who worked with the National Institute for
Health Research Clinical Research Network to
follow up with GPs and facilitate their partici-
pation. GPs who agreed to participate were
asked to triage lists of patients, excluding those
who they deemed to be too unwell to partici-
pate or provide informed consent. The final
patient lists were then used to mail informed
consent packages to patients (Table S1 in the
supplementary material) along with COPD- or
asthma-specific questionnaires.

As records of which patients were in the
original SLS were not easily accessible by GPs,
and the SLS sponsor did not hold patient-iden-
tifiable information on SLS patients, a novel
approach was taken to assist GPs to identify
patients suitable for the Ext-SLS. De-identified
trial data were used to create lists of patients
with at least four dates of primary care contacts

(PCC) during the SLS trial period, patient year of
birth and GP practice. The lists were used to
match patients to their SLS identifier; positive
identification was defined as a match of year of
birth and four or more known PCC dates
between the patient and the identifier. In this
way, GP-specific lists of potentially eligible
patients were compiled on behalf of GPs,
allowing them to easily triage and consent
patients. Piloting of GP triage and automated
mail-out of consent packs was conducted at two
sites to inform measures to enhance patient
consent rates.

Development of Patient Questionnaires

Disease-specific questionnaires were developed
to gather detailed patient-reported information
about disease management (via the Asthma
Control Questionnaire [13], ACT [14], COPD
and Asthma Sleep Impact Scale [15] and COPD
Assessment Test [16]) and patient history that
might not be captured in the EHR; for example,
the questionnaires contained questions on liv-
ing and working environments. Prior to patient
recruitment, and alongside ethical approval, the
questionnaires were validated in a pilot study
including 80 patients (40 asthma, 40 COPD).
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Questionnaires were re-formatted after the pilot
to optimise self-completion; for example, larger
font was used in the COPD questionnaire
because of the older age of the patients.

The Ext-SLS Data Framework

Primary care data from source EHRs were
extracted and collated by two trusted third-
party companies (IgniteData, Reading, UK; and
Graphnet Health, Milton Keynes, UK). Graph-
net Health managed data arriving nightly from
GP sites as part of the local Integrated Digital
Care Records. As Data Controllers, GP sites
agreed to have their data reviewed and collated.
At the agreed data-cut time points, the latest
‘cut’ of the primary care (GP) data was trans-
ferred to a dedicated virtual network for the
study. Here the data underwent quality control
checks (including removal of patient-identifi-
able information) by IgniteData before being
made available to the study researchers.

Data from patient questionnaires were simi-
larly processed by IgniteData who transcribed
patient responses into a bespoke database. Final
pseudonymised data were secured with an
encryption key. Only authorised study person-
nel could access data for analysis.

Linked secondary care EHR data were
requested from National Health Service (NHS)
Digital, including hospital episode statistic
(HES) data on hospital admissions, outpatient
appointments and emergency hospital atten-
dances. The application to NHS Digital began
around the time ethics approval was sought in
order to allow the NHS Digital Independent
Group Advising on the Release of Data to review
the consent form, ensuring the language relat-
ing to NHS Digital secondary care data was
sufficiently detailed. The data available from
NHS Digital were reviewed as part of the appli-
cation so that any elements of the patient
records that were deemed as sensitive or irrele-
vant to the study were not requested.

To date, historical data encompassing all
routinely available primary care electronic
demographic and health-related data have been
collected from the patients’” EHRs. Additional
historical demographic data, COPD/asthma risk

factor information and clinical data not rou-
tinely available have also been collected via
patient-completed questionnaires. Prospective
data collection from primary care EHRs of
RCHD is ongoing. The original intention was to
collect full retrospective data and prospective
data for up to 10 years after consent; however,
ultimately only approximately 10 years of
patient data including retrospective and some
prospective data were obtained and are avail-
able. Similarly, at the time of writing, the sec-
ondary care data are not yet available.

Proof-of-Concept Study

Given the novelty and complexity of the Ext-
SLS, we conducted a proof-of-concept (PoC)
study which allowed for testing of the processes
for matching patients and extracting primary
care data using a small subset of GP sites and
patients participating in the Ext-SLS. Selection
of sites for the PoC was intended to represent
the geographical diversity of GP sites and to
include sites using both Egton Medical Infor-
mation Systems and Vision GP software. A pri-
mary objective of the study was to assess
whether extracted primary care data for Ext-SLS
patients met specific objective criteria (metrics)
relating to participation in the SLS, e.g. an
asthma or COPD diagnosis, a prescription for
respiratory maintenance therapy. For each
metric, the proportion of patients with a valid
value above, below or at a pre-specified thresh-
old was assessed. Threshold values were based
on previous experience with primary care EHR
data and respiratory clinical data. As a further
test to determine whether primary care EHR
data were extracted correctly, prescribing
records from the 12-month SLS study period
were reviewed.

RESULTS

Recruitment of SLS GP Sites

A total of 75 GP sites were included in the
original SLS (of these 74 SLS asthma, 75 SLS
COPD) and all were invited to participate in the

I\ Adis



4852

Adv Ther (2021) 38:4847-4858

Ext-SLS. Of these, 40 sites (53%) participated in
the Ext-SLS (48 initially agreed to participate
but eight declined participation at a later stage).
Collectively, these sites provided a pool of 4158
potentially eligible patients (64% of the SLS
cohort) who completed the original SLS (Fig. 2).

PoC Study

A sample of 329 patients (192 asthma, 137
COPD) were included in the PoC study. These
patients were registered at six of the first GP
sites that provided informed consent to partic-
ipate in the Ext-SLS. For both patients with
asthma and patients with COPD, all metrics
exceeded the threshold values. It was therefore
concluded that the primary care data had been
appropriately extracted (Table S2).

Table S3 shows that patients with asthma
and patients with COPD received multiple pre-
scriptions for respiratory medications during
the SLS. Moreover, only patients randomised to
FF/VI were prescribed FF/VI during the trial. A
point to note is that the mean number of FF/VI
prescriptions per patient during the SLS study
period was low (1 [range 0-2] for both asthma
and COPD). This likely reflects the fact that FF/
VI was not approved for use until the end of the
SLS trial period and therefore was not on the
formulary for much of the SLS study period.
Before approval, prescriptions of FF/VI were
recorded in the patient record as free text,
which was excluded from Ext-SLS data collec-
tion because of the likelihood of it containing
sensitive information.

Recruitment of SLS Patients

As part of the pilot, consent packs were mailed
to 209 eligible patients at the two participating
GP sites; 30% of patients consented after
receiving one mailing. These figures were
extrapolated to provide overall estimates of the
expected number of patients agreeing to par-
ticipate in the Ext-SLS and reinforced the deci-
sion to send eligible patients a follow-up
consent pack mailing 4 weeks after the initial
pack was mailed.

Fig. 2 Flow of GP site and patient recruitment. *Propor-
tion of patients who completed the SLS. COPD, chronic
obstructive pulmonary disease; EHR, electronic health
record; FF/VI, fluticasone furoate/vilanterol; GP, general
practice; SLS, Salford Lung Studies

From the patients potentially eligible for
inclusion in the Ext-SLS, 1055 could not be
positively identified as living SLS participants
who were still registered with the same GP site,
and were therefore unable to participate in the
Ext-SLS (Fig. 2). Following exclusions made by
GPs during triage, consent packages were sent
to 2989 eligible patients; of these, 1183 (40%;
813 asthma, 370 COPD) consented. A small
number (36) of consented patients did not
complete the questionnaires or did not have
valid GP data (e.g. GP records unavailable or
missing crucial information such as diagnosis
codes), resulting in a final cohort of 1147 (38%;
798 asthma, 349 COPD) (Fig. 2) with a mean
time between completion of the SLS and con-
sent to the Ext-SLS of 3.2years (2.7 years
asthma, 4.2 years COPD). The FF/VI to UC ratio
of 1:1 achieved in the original SLS was mostly
maintained in the Ext-SLS.

DISCUSSION

The Ext-SLS study promised to deliver a unique
dataset for the understanding of chronic respi-
ratory disease. Ultimately, 53% of GP sites from
the original SLS agreed to participate, repre-
senting 64% (4158) of the patients who com-
pleted the original SLS. The final cohort
included 1147 patients (798 asthma, 349
COPD)—approximately 40% of invited
patients, but only 18% of patients completing
the SLS.

Although the Ext-SLS research cohort com-
prises only 18% of the patients who completed
the SLS, the longitudinal dataset is unique, with
historic and ongoing data collection. The data-
set combines trial data, primary and secondary
care EHRs with self-reported questionnaire data,
to provide researchers with a tool to better
understand patient disease journeys with
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Completed Original SLS (n=6,472)

Asthma COPD Practices
3,870 2602 75

35 SLS sites declined participation (2,314 [36%]
— of subjects excluded)

Eligible for Extended SLS (n=4,158)

Asthma COPD Practices
2 527 1,631 40
(65%*) (63%%) (53%*)

1,055 (25%) could not be positively identified as

‘ — SLS subjects by GP from EHR records, had

died or had transferred to another GP site

Patients Identified by GP in GP EHR
{n=3,103)

Asthma COPD
2,047 (81% [53%*]) | 1,056 (65% [41%*])

114 (4%) excluded by GP from participating in
Extended-SLS due to iliness, disease severity
or mental incapacity

Invited Patients (n=2,989)

Asthma COPD
1,975 (96% [51%*]) | 1,014 (96% [39%*])

J —

Patients Consented to Extended-SLS (n=1,183)

1,806 (60%) declined invitation and did not
complete a consent form

Asthma COPD
813 (41% [21%*]) 370 (36% [14%*))
FEA/I Usual Care FFE/N/I Usual Care
374 (46%) 439 (54%) 181 (49%) 189 (51%)

— 36 (3%) did not complete the questionnaire
and/or did not have valid GP data

Consented Patients with Completed Questionnaires and
Valid GP Data (N=1,147)

Asthma COPD
798 (98% [21%*)) 349 (94% [13%*])
FENI Usual Care FENI Usual Care
368 (46%) 430 (54%) 167 (48%) 182 (52%)
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Table 1 Challenges of setting up an extension study

Challenge

Description/effect on the Ext-SLS

Potential solution for future extension studies

Changes to data
protection

legislation

Time between
parent and

extension study

Identification of

patients

GP workload

Quality of data

The introduction of new data protection
legislation (EU GDPR) concerned GPs, making
them less likely to participate in the study. GPs
were advised against participating in research

while there was uncertainty about GDPR

A long period of time between the studies reduced
the likelihood of GPs agreeing to participate as
their knowledge of the study had reduced and

their circumstances had changed

Following completion of the parent study, flags in
the EHR marking patients as participants were
removed, making direct identification
impossible. It was also not possible to identify
patients who had moved to a different GP site

or who were deceased

GPs have high workloads without the inclusion of
research-related work, making their participation

in research unmanageable

Real-world data are challenging to work with and
this is compounded by discrepancies in
recording methods between GP sites and
differing software (EMIS vs VISION) used by
GP sites, especially when a data dictionary is

unavailable

Awareness of upcoming changes to relevant laws
and better education of GPs on what this means
for them and for the use of patient data may

allay fears

Preparing for an extension study during or even
prior to the parent study may reduce the
intervening time and ensure that sites are

expecting to continue their involvement

Preparing for the extension study during or even
prior to the parent study by ensuring that
accessible flags are maintained on patient records

should help them to be identified later

Design the extension study with clinical workload
in mind and attempt to reduce the burden on
healthcare professionals at every opportunity.
This can be achieved through automation and
the use of third parties where possible. Being
able to demonstrate an available level of support
during the study is crucial to encouraging the

participation of GPs

PoC studies allow for the testing and refining of
data management approaches and are invaluable
for the conduct of an extension study. New
initiatives in the UK should improve the

consistency of data recording for future studies

EHR electronic health record, EU European Union, GDPR General Data Protection Regulation, GP general practitioner,
PoC proof-of-concept, UK United Kingdom

asthma and COPD and the effects of treatment
in a real-world setting.

Here, we discuss the key challenges we
encountered during the set-up of the Ext-SLS
and share learnings for future pragmatic trials
and extension studies (Table 1).

One of the biggest obstacles we faced was the
introduction of new data protection legislation
during study set-up; ultimately affecting GP site

recruitment, delaying patient recruitment by
months and complicating the application for
secondary care EHRs from NHS Digital. The
European General Data Protection Regulation
(GDPR) was widely publicised in the time lead-
ing up to its introduction and GPs were con-
cerned about the implications that this had for
their participation in studies using patient data.
There was uncertainty around how to comply
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with the new regulations and for many GPs, the
safest option was not to take part in this study.
Although not all of the 35 GP sites declined to
participate in the Ext-SLS for this reason, future
extension studies should consider upcoming
legislation that might affect participation in a
trial during the design of the study.

An unanticipated consequence of the new
legislation was the need to alter key study doc-
uments, including patient consent forms and
information leaflets, once GDPR had come into
effect. This led to significant delays negotiating
the required changes with the sponsor, the
Ethics Committee and the Health Research
Authority. Compounded by the fact that the
extension study had not been planned as part of
the original SLS, these delays meant there was at
least 12 months between the SLS ending and
Ext-SLS site recruitment, and 18-24 months
between GPs receiving invitations to participate
in the Ext-SLS and consent packs being mailed
out. These extended periods of time may have
contributed to the attrition of GP practices. Had
an extension study been planned as part of the
original SLS, some of these delays could have
been avoided; however, GDPR was a
notable factor hampering the distribution of
invitations.

The arrival of GDPR also complicated the
already extensive process of applying for data
from NHS Digital. Obtaining linked secondary
care data was a lengthy process, further ham-
pered by the prioritisation of COVID-19-related
data requests above others. HES data were
approved for use in the Ext-SLS in January 2021
and are expected to be available in May 2021,
following the application process begun in
2017. In general, we would not recommend
direct data procurement of secondary care data
in this way under the current application
process.

A second challenge we faced with site
recruitment potentially stemmed from percep-
tions of the GP workload associated with the
Ext-SLS. During the original SLS, GPs received
support from the research nurse network which
was crucial in allowing them to participate
while minimising the impact on their usual
work [17]. However, by the time invitations for
the Ext-SLS were sent, the SLS support team had

been largely de-mobilised and this may have
impacted whether GPs decided to participate.
GPs are known to have a high workload of NHS
tasks [18] and the additional work of research
may have been too much for many practices. To
mitigate this, the Ext-SLS was designed to be
‘light-touch’ from the perspective of GPs, util-
ising third-party assistance and EHRs for data
collection and patient identification; success-
fully demonstrating this approach was key to
recruitment.

Another hurdle during the set-up of the Ext-
SLS was in providing lists of potentially eligible
patients for GPs to triage. The primary difficulty
in identifying patients was that after comple-
tion of the SLS, flags in patient EHRs held by GP
sites that identified individuals as SLS partici-
pants were removed, making it impossible to
generate patient lists from the local integrated
Digital Care Records alone. A total of 1055
patients (16% of the original SLS cohort) were
excluded from the lists because they could not
be positively identified as SLS patients, either
because the patients did not have sufficient trial
data available for matching or because they had
died or moved to a new GP practice. Whilst
eligible patients could have been identified if
GPs were asked to search their archived paper
records, this would have been very labour-in-
tensive and against the ‘light-touch’ nature of
the study. To overcome this hurdle, we devel-
oped a ‘key’ that could link SLS identifiers to
individual patients using non-sensitive data
from the SLS, an approach that was validated
with the pilot study conducted at two GP sites.
Nonetheless, failure of patient identification
(including for death) remained a point of attri-
tion and this highlights the need to consider
extension studies when planning RCTs. This is
particularly relevant when the subjects in the
‘parent’ study are elderly and at increased risk of
death, e.g. mortality rate among patients with
COPD is high (with estimates from one Dutch
population-based study ranging from 41.9 to
249.9 per 1000 patient years depending on dis-
ease severity [19]). Movement of patients from
their original GP practice also presented a
challenge to patient identification as their
record did not match that of the SLS.
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An additional technical difficulty, related to
the investigation of an initially unlicensed
product in the SLS, was that the patient records
did not necessarily contain details of the pre-
scription of FF/VI. These prescriptions were
entered as free text which was not included in
data collection as it may have contained sensi-
tive information. As such, patients from the
FF/VI arm of the SLS could not be identified by
their prescription record.

Beyond the challenges of recruiting partici-
pants to the study, the collection and handling
of data from EHRs also proved difficult. By their
very nature, real-world data are designed to
record routine care and are hard to standardise
for the purposes of research, even with schemes
in place such as the Quality Outcomes Frame-
work, which incentivises GPs to provide
improved care, measured by consistent record-
ing of clinical data in EHRs [20]. Additionally,
GP practices are not research-ready organisa-
tions and data are not always entered with
research in mind. Using a small sample in a PoC
study, we were able to assess and refine our
approach and this streamlined the remainder of
the study. We strongly recommend including a
PoC step in future studies. New systems are
being implemented that will make data entry
easier for GPs through the use of artificial
intelligence to assign coding structures to free-
text inputs, which should help improve the
availability of data to research [21].

At first glance, extending a community-
based pragmatic trial seems a relatively easy and
straightforward task; however, setting up the
Ext-SLS was challenging and technically diffi-
cult. The early decision to limit the access of
data in the SLS to 4 years was a decision taken to
drive success in the SLS. Future investigators
undertaking pragmatic randomised trials using
routinely available EHR data should carefully
assess the benefits and risks of continued data
collection beyond the interventional period.
Nonetheless, developing an EHR-based trial
extension to the SLS was achieved and consent
rates were reasonable. We found that imple-
menting EHR technology to reduce the burden
on busy GPs may have helped to facilitate their
participation. Direct collection of primary care
data to avoid electronic case report forms was

possible, but secondary care data could not be
accessed in a timely manner. In future, initia-
tion of extension studies prior to ‘parent’ study
close-out may help in reducing patient
attrition.

In summary, studies like the Ext-SLS are not
without their challenges. However, with careful
design, they can be a valuable source of patient-
level, disease-specific data. The Ext-SLS com-
prises an extremely well-characterised cohort
which includes data from a randomised clinical
trial in its timeline. Furthermore, the Ext-SLS
captured data not routinely collected in
healthcare records alongside data from primary
care; the coming addition of prospective data
will further enhance the dataset and cement the
Ext-SLS as an important source of patient-level
information on chronic respiratory disease.
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