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Abstract

Transcatheter aortic valve implantation (TAVI) is an established treatment for aortic stenosis. Cerebral
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brain. However, there is a lack of high-quality randomised trial evidence supporting the use of CEP dur-
ing TAVI. The British Heart Foundation (BHF) PROTECT-TAVI trial will address whether the routine use
of CEP reduces the incidence of stroke in patients undergoing TAVI. BHF PROTECT-TAVI is a prospec-
tive, open-label, outcome-adjudicated, multicentre randomised controlled trial. The trial is open to all adult
patients scheduled for TAVI at participating specialist cardiac centres across the United Kingdom who are
able to receive the CEP device. The trial will recruit 7,730 participants. Participants will be randomised in
a 1:1 ratio to undergo TAVI with CEP or TAVI without CEP (standard of care). The primary outcome is the
incidence of stroke at 72 hours post-TAVI. Key secondary outcomes include the incidence of stroke and
all-cause mortality up to 12 months post-TAVI, disability and cognitive outcomes, stroke severity, access
site complications and a health economics analysis. The sample size of 7,730 participants has 80% power
to detect a 33% relative risk reduction from a 3% incidence of the primary outcome in the controls. Trial
recruitment commenced in October 2020. As of October 2022, 3,068 patients have been enrolled. BHF
PROTECT-TAVI is designed to provide definitive evidence on the clinical efficacy and cost-effectiveness
of using routine CEP with the SENTINEL device to reduce stroke in TAVI.
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Abbreviations

BHF British Heart Foundation

CEC clinical events committee

CEP cerebral embolic protection

DMC data monitoring committee

LSHTM CTU Clinical Trials Unit at the London School of
Hygiene and Tropical Medicine

SAP statistical analysis plan

TAVI transcatheter aortic valve implantation

TSC Trial Steering Committee

VARC Valve Academic Research Consortium

Introduction

Transcatheter aortic valve implantation (TAVI) is an important
treatment option for aortic stenosis (AS), with a robust evidence
base supporting its safety and effectiveness. The risks of TAVI
include vascular access site complications, stroke and death!?.

Stroke is an unpredictable complication associated with TAVI
which typically occurs within 72 hours of the procedure and leads
to a prolonged hospital stay, a reduced chance of returning to inde-
pendence, and a near 6-fold increased risk of death within 30 days**.
Stroke increases the cost of the index hospitalisation and doubles
rehospitalisation costs’. It will become an even more important con-
cern to patients and healthcare funders as TAVI is used for younger
patients, and in greater numbers as the proportion of older people
increases in the population. Reducing the risk of stroke during TAVI
has important implications for improving patient outcomes and
reducing the burden on limited healthcare resources.

Cerebral embolic protection (CEP) devices are designed to cap-
ture debris released during TAVI and prevent this from reach-
ing the brain. The evidence supporting the use of CEP in TAVI
is from (i) proof-of-principle studies which have confirmed that
debris is retrieved from CEP devices, (ii) imaging studies using
magnetic resonance imaging scanning to identify brain injury
have confirmed that the use of CEP devices was associated with
a reduced volume of new lesions®, and (iii) clinical evidence from
small-scale randomised trials, powered for brain imaging surro-
gate endpoints, clinical case series*!’, systematic reviews'"'?, and
meta-analysis studies’®.

However, high-quality evidence from adequately powered ran-
domised controlled trials is needed to establish the safety, efficacy
and cost-effectiveness of the technique and guide best prac-
tice in this important and expanding clinical field. Indeed, the
UK National Institute for Health and Care Excellence interven-
tional procedure guidance committee (IPG 650) stated that while
there are no major safety concerns over the use of CEP devices,
the evidence for clinical efficacy is inconclusive!®. In the Stroke
Protection With Sentinel During Transcatheter Aortic Valve
Replacement — PROTECTED TAVR Trial — (ClinicalTrials.gov:
NCT04149535), 3,000 patients were randomised to standard care
or use of the SENTINEL (Boston Scientific) device'>. The con-
trol group had a stroke rate of 2.9% and the SENTINEL group
2.3%. This failed to reach statistical significance, as the trial was

Cerebral embolic protection in TAVI

powered for an event rate of 4% in the control group and 2% in
the SENTINEL group. This trial is therefore underpowered, and
larger trials are needed. There were no safety concerns raised
about the use of SENTINEL in this trial.

The BHF PROTECT-TAVI trial will address the question of
whether the routine use of CEP in TAVI reduces the incidence of
clinical stroke in patients undergoing TAVI. This is an important
study because it is powered on a single clinically relevant outcome
of stroke in an unselected national TAVI population and will com-
plement the results from PROTECTED TAVR.

STUDY DESIGN

BHF PROTECT-TAVI is a prospective, open-label, outcome-adju-
dicated, multicentre randomised controlled trial evaluating the use
of a CEP device in participants with aortic valve stenosis sched-
uled for treatment by TAVI.

SETTING
The trial will recruit 7,730 participants receiving TAVI from spe-
cialist cardiac centres across the UK.

STUDY POPULATION, INCLUSION AND EXCLUSION

CRITERIA

The target population are patients with severe AS who are sched-

uled for TAVI. The BHF PROTECT-TAVI trial is designed with

broad inclusion criteria and no specific exclusion criteria.

INCLUSION CRITERIA

— Participant is willing and able to give informed consent for par-
ticipation in the trial

— Aged 18 years or above

— Considered to be candidates for TAVI by the clinical team (via
any access route where CEP may be used)

— Participant is suitable for treatment with the CEP device in the
opinion of the treating physician.

EXCLUSION CRITERIA

There are no specific exclusion criteria.

PARTICIPANT ENROLMENT

SCREENING AND ELIGIBILITY ASSESSMENT

Participating centres will consider all patients who are scheduled
for TAVI. Screening will take place prior to consent and randomi-
sation. Current or previous participation in randomised trials will
not be disqualifying unless treatment is expected to impact on the
primary outcome of BHF PROTECT-TAVL

INFORMED CONSENT

Participants must provide written consent before the TAVI proce-
dure. Patients lacking the capacity to consent are not eligible for
BHF PROTECT-TAVI. Witnessed, written informed consent with
a date and signature is collected.

RANDOMISATION

Randomisation is performed via a web-based randomisation sys-
tem (Sealed Envelope Ltd, London, UK). Randomisation must be
performed before the start of the TAVI procedure. Randomisation
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is carried out in a 1:1 ratio to either arm using randomly permuted

blocks, stratified by centre.

INTERVENTION ARM

Participants randomised to the intervention arm will receive CEP
during their TAVI.

INTERVENTION DETAILS

The SENTINEL dual-filter device is a single-use, embolic protec-
tion catheter, currently approved for use in Europe and the USA.
The device is inserted into the right radial or brachial artery and
employs two filters (nitinol frames with 140 micron pore polyu-
rethane film), one delivered to the brachiocephalic artery (proxi-
mal filter), and one to the left common carotid artery (distal filter)
before TAVI. The SENTINEL dual-filter device will be used in
accordance with its European Conformity (CE) marking.

CONTROL ARM

Participants in the control arm will receive standard of care TAVI
without the use of CEP.

OUTCOMES

PRIMARY OUTCOME

The primary outcome is stroke at 72 hours (or at hospital dis-
charge, if sooner).

Stroke is defined as a new or worsened focal or global neu-
rological deficit of presumed vascular origin, either ischaemic
or haemorrhagic, occurring after randomisation and persisting
for longer than 24 hours or leading to death. In this definition,
a new stroke will not be defined exclusively by brain imaging,
and a clinical deficit must be present for longer than 24 hours'®.
Patients felt to have had a stroke by local investigators based on
a clinical deficit less than 24 hours in duration, but with imaging
evidence of infarction in the relevant vascular territory, will be
included as part of the secondary outcome analysis. The definition
of stroke will include patients who have identified occlusion of
the cerebral vessels and undergo mechanical thrombectomy within
the 72-hour period after TAVI. This additional definition of stroke
will allow the capture, for the primary outcome, of a small number
of patients that have a complete neurological recovery as a result
of that mechanical thrombectomy and, therefore, will not meet the
first definition.

In keeping with other large clinical trials, stroke outcome
ascertainment will be maximised by the use of the validated
8-item interview, the Questionnaire to Verify Stroke Free Status
(QVSES) on a daily basis in the 72 hours following the pro-
cedure, in addition to routine clinical review'”". An answer of
“yes” on the QVSFS after the procedure will prompt a local out-
come assessment using the stroke definition as described above.
The clinical diagnosis of stroke will be defined by local path-
ways, including the stroke team if appropriate. In this trial we
have not mandated neurological clinical assessment before and
after the procedure. However, where stroke is suspected, involve-
ment of stroke teams is expected.

Secondary outcomes

We will analyse the following prespecified secondary outcomes:

1. Combined incidence of all-cause mortality or stroke (as defined)
at 72 hours post-TAVI or hospital discharge (if sooner).

2. Incidence of all-cause mortality at 72 hours and at 12 months.

3. Incidence of stroke, as defined by centrally held National Health
Service (NHS) data, between 72 hours post-TAVI (or discharge
from hospital, if sooner) up to 30 days post-TAVL.

4. Incidence of stroke, as defined by centrally held NHS data,
between 30 days post-TAVI up to the end of the study.

5. Stroke severity assessment using the National Institutes of
Health Stroke Scale in participants who have a stroke within
72 hours post-TAVI or hospital discharge (if sooner).

6. Cognitive outcomes, as assessed using the standardised
Montreal Cognitive Assessment for mild cognitive impair-
ment at baseline, 72 hours post-TAVI (or hospital discharge if
sooner), 6-8 weeks post-TAVI and 12 months post-TAVI.

7. Disability outcomes, as assessed using the simple modified
Rankin Scale questionnaire at discharge, 6-8 weeks post-TAVI
and at 12 months post-TAVI for participants who have a stroke
within 72 hours post-TAVI or hospital discharge (if sooner).

8. Incidence of ‘access site vascular complications, assessed
according to standard criteria defined by the Valve Academic
Research Consortium (VARC)-2%, at 72 hours post-TAVI (or
hospital discharge if sooner) and 6-8 weeks post-TAVI.

9. Cost-effectiveness analysis: data on quality of life and resource
utilisation will be collected for a formal cost-effectiveness anal-
ysis (Supplementary Appendix 2). The validated EQ-5D-5L
questionnaire will be used to assess quality of life at baseline,
6-8 weeks post-TAVI and at 12 months post-TAVI.

OUTCOME ADJUDICATION

The stroke events will be adjudicated by an independent clinical
events committee (CEC) using a standard protocol to limit bias.
The CEC will be blinded to trial treatment.

SAMPLE SIZE CALCULATION

Assuming the proportion experiencing the primary outcome is
3% in the control arm, we will require 7,652 patients to detect
a 33% relative risk reduction (risk ratio 0.67) to 2%. Assuming
1% losses/withdrawals, we will recruit 7,730 patients, for 80%
power and 5% significance. A trial of this size also provides
the power to give strong evidence on the effect of CEP on the
secondary outcomes. For example, for a 33% relative reduc-
tion in the secondary combined outcome of all-cause mortality
or stroke at 72 hours from a combined rate of 4.2%, a trial of
7,730 would provide power well in excess of 90%. Please see
the Supplementary Appendix 3 for further details on the sample

size calculations.

TRIAL PROCEDURES

Following eligibility screening and consent, a baseline assessment
will be conducted prior to the TAVI procedure. Following their
TAVI procedure, patients will be assessed daily for 72 hours (or



up to discharge, if sooner). Post-discharge, patients will be con-
tacted at 6-8 weeks and 12 months post-TAVI (Figure 1, Table 1,
Supplementary Appendix 4).

ADVERSE EVENT REPORTING

Unexpected serious and non-serious adverse events will be
assessed by the local primary investigator for causality and classi-
fied as follows: unrelated, unlikely to be related, possibly related,
or probably related. Only those classified as unlikely, possibly or
probably related will be reported to the clinical trials unit. The

Cerebral embolic protection in TAVI

chief investigator will be responsible for the prompt notification
of serious unexpected and related adverse events. Expected com-
plications of TAVI and CEP are defined in the case report form
for BHF PROTECT-TAVI and are not required to be reported
separately.

STATISTICAL ANALYSIS

Statistical analysis will be coordinated from the Clinical Trials
Unit at the London School of Hygiene and Tropical Medicine
(LSHTM CTU). A detailed statistical analysis plan (SAP) will be

=
=
5
=
=
=
(1]
I
<
@
=
=
(=]
=
N
o
N
w
=
o
=
H
N
=]
:
o
H
w
(3]

Patient scheduled
for TAVI

Eligibility assessed |

No further
involvement in
trial

Informed
consent given?

Yes

Baseline assessments
Demographics, medical history,
imaging, medication, smRSq,
MoCA, EQ-5D-5L

v

Randomisation
1:1

TAVI TAVI + CEP

{

Daily in-hospital assessments, up to
12 hours or discharge
Stroke status (QVSFS), (N)SAE

v

12-hour or hospital discharge follow-up
Stroke status, mortality status, smRSq, NIHSS,
MoCA vascular injury, (N)SAE

v

6- to 8-week follow-up
Stroke status, mortality status, MoCA, smRSq,
EQ-5D-5L vascular injury, (N)SAE

v

12-month follow-up
Stroke status, mortality status, MoCA, smRSq,
EQ-5D-5L

Participant completes
involvement in trial
Figure 1. Flowchart showing participant progression and follow-up points for BHF PROTECT-TAVI. CEP: cerebral embolic protection;
EQ-5D-5L: EuroQol s self-assessed, 5-level, quality-of-life questionnaire; MoCA: Montreal Cognitive Assessment; NSAE: non-serious

adverse event; NIHSS: National Institute of Health Stroke Score; SAE: serious adverse event; QVSFS: Questionnaire to Verify Stroke Free
Status; smRSq. simple modified Rankin Scale questionnaire; TAVI: transcatheter aortic valve implantation
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Table 1. Schedule of events for participants in the BHF PROTECT-TAVI trial.

TAVI . " Post-discharge follow-up
In-hospital follow-up .
Initial Informed | procedure (in-person or remote)
nitia
patient consent and 72 hours
approach baseline post-TAVI or | 6-8 weeks | 12 months
assessments discharge if | post-TAVI | post-TAVI
sooner

Eligibility assessment X
Informed consent
Baseline assessments X
Randomisation X
TAVI with CEP (intervention arm) OR
TAVI without CEP (standard-of-care X
arm)
Stroke assessment X X X
Questionnaire to Verify Stroke Free X X X
Status (QVSFS)
National Institute of Health Stroke X
Score (NIHSS)**
S|mp|le moqlfled Ranle*ScaIe X X X X
questionnaire (smRSq)
Stroke physician assessment** X X X
Mortality status X X
Montreal Cognitive Assessment
(MoCA) X X X X
Vascular access site injury X
EQ-5D-5L X X
Adverse event reporting X X X X
API Study questionnaire*** X
*During the patient’s in-hospital stay the QVSFS will be administered daily up to and including 72 hours or discharge from hospital, whichever is earlier.
**Only to be administered if the participant’s QVSFS indicates the possible presence of a stroke. ***Only for BHF PROTECT-TAVI participants who
consent to take part in the APl Study. API: Assessing the quality of patient information in the BHF PROTECT-TAVI trial; CEP: cerebral embolic
protection; EQ-5D-5L: EuroQol’s self-assessed, 5-level, quality-of-life questionnaire; TAVI: transcatheter aortic valve implantation

finalised prior to the unblinding of any data. The protocol (and sta-
tistical analysis plan) may be amended prior to the unblinding of
any data as further testable hypotheses that can be accommodated
easily into the design are identified. (Supplementary Appendix 4).

TRIAL CONDUCT AND GOVERNANCE

BHF PROTECT-TAVI is sponsored by the University of Oxford
and run by the LSHTM CTU. The Trial Management Group
(TMG) meets to coordinate the day-to-day management of the
trial and ensure it is conducted within the guidelines of Good
Clinical Practice, to protect participants and data integrity. The
TMG is composed of investigators from the University of Oxford
and the LSHTM CTU.

The trial is overseen by an independent trial steering com-
mittee (TSC) which meets as frequently as required, but no less
frequently than once per year, for the duration of the trial. An
independent data monitoring committee (DMC) reports to the
TSC and examines the data accumulated during the progress of the
BHF PROTECT-TAVI trial and ensures that the benefit/risk bal-
ance remains acceptable for participating patients. The frequency

of meetings will depend upon trial progress with a minimum fre-
quency of once per year.

An updated list of all the trial committees is available on the
BHF PROTECT-TAVI website (https://www.lshtm.ac.uk/research/
centres-projects-groups/bhfprotect-tavi).

TRIAL TIMELINES AND PROGRESS

BHF PROTECT-TAVI commenced set-up on 1 August 2020 and
will report its results once active follow-up is complete, 12 months
after the final patient is recruited.

BHF PROTECT-TAVI is designed with three milestones, which
include two interim analyses for efficacy and futility. These were
agreed with the funder and the DMC (Figure 2, Supplementary
Appendix 5).

COVID-19 IMPACT AND MITIGATION

Despite the challenges posed by the COVID-19 pandemic, recruit-
ment for the BHF PROTECT-TAVI trial opened on 29 October
2020, over 6 months ahead of target. Recruitment is planned
to be completed by May 2025 with active follow-up conclud-
ing 12 months after the end of recruitment. As of October 2022,



3,068 participants have been recruited (Figure 2). To launch and
conduct BHF PROTECT-TAVI during the COVID-19 pandemic,
the trial team leveraged innovative techniques to minimise in-per-
son contact, including remote site initiation visits, electronic site

files and remote consent for participants.

PATIENT AND PUBLIC INVOLVEMENT
Meaningful patient and public involvement is fundamental to both the
initial design and to the ongoing conduct of BHF PROTECT-TAVI.
Research into managing stroke and developing new technologies to do
so was prioritised by the Stroke Association Research Strategy (2019-
2024) and the James Lind Alliance Priority Setting Partnership?'2.
Cerebral embolic protection specifically addresses these priorities.
Lay representatives on the TSC and the patient advisory group
at the BHF were involved in outcome selection, follow-up sched-
ule and trial design that was incorporated into protocol and patient
documentation development. Two patient representatives are full
members of the TSC.

BLINDING

BHF PROTECT-TAVI is an open-label trial, and so, trial partici-
pants and hospital staff will be aware of the treatment allocation.
The CEC will be blinded to trial treatment in adjudicating the pri-
mary outcome to limit bias.

8,000
7,000
6,000

5,000

4,000 October 2022

3,068 participants recruited
3,000 |

2,000

Number of participants recruited

August 2020
Study set-up started

1,000 /
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ETHICS AND DISSEMINATION

ETHICS

In the design of BHF PROTECT-TAVI, the trial team and co-
investigators identified several issues.

In order to identify eligible patients, patient identifiable infor-
mation will need to be screened prior to the patient providing con-
sent. To address this, only members of the patient’s direct care
team will be involved with patient screening.

There are risks associated with CEP: the increased exposure to
radiation, infection at the insertion point and bleeding. To ensure
that the risks of participating in the trial are clear to patients, they
are fully discussed in the patient information sheet and presented
in the accompanying video animation (https://www.explainmypro-
cedure.com/protecttavi/).

Ethical approval and oversight for BHF PROTECT-TAVI is
provided by the Health Research Authority and Wales Research
Ethics Committee 5 (REC 20/WA/0121; IRAS276396). There have
been two substantial amendments to the protocol approved since
recruitment started. The first clarified the adverse event reporting
system, provided further information on how participants would
be linked to routine data, added the animation explaining the trial
to potential participants, and clarified when consenting patients
should be randomised. The second added stroke severity as a sec-
ondary outcome.

Total sample size of
1,130 participants

— Projected recruitment
— Actual recruitment
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Figure 2. Trial progress and targets as of October 2022.
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DISSEMINATION

Results will be disseminated through publications and confer-
ences. BHF PROTECT-TAVI was prospectively registered on the
ISRCTN (ISRCTN16665769). Results will be posted to ISRCTN.

Conclusions

CEP has the potential to reduce TAVI-associated stroke. This trial
will assess the clinical efficacy and cost-effectiveness of a strategy
of routine use of CEP in TAVI. This trial is currently recruiting,
with 3,068 participants enrolled at the time of manuscript submis-
sion. The principal results are expected in 2025.
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Supplementary Appendix 2. Analysis plans.

Main analysis plan

The primary analysis will be a comparison of the incidence of stroke at 72-hours post-TAVI
between patients randomised to receive CEP and patients randomised to TAVI without CEP
(standard care). A risk ratio and 95% confidence interval (CI) will be calculated together with
a p-value. The event rate is expected to be low and the absolute impact of CEP will also be

assessed with a risk difference and 95% CI. The primary analysis will be on an intention to



treat basis with a secondary analysis conducted on a per protocol basis. Secondary clinical
outcomes up to 72-hours post-TAVI will be analysed using the above approach, whilst those
occurring up to 12 months post-TAVI will be analysed using Cox proportional hazards
models to estimate hazards ratios. In addition, a multivariable logistic regression model will
be developed to identify those patients at higher underlying risk of a stroke at 72 hours.
Details will be provided in the SAP but briefly, independent risk factors will be identified and
a patient’s individual risk for a stroke will be calculated. In order to assess the effect of CEP
by risk, patients will be categorised according to their underlying risk of a stroke. The
percentage of patients with stroke will be tabulated by treatment group and risk category and
presented along with absolute risk differences, to consider whether the impact of CEP

depends on underlying risk.

Economic analysis plan

A cost-effectiveness model will be developed to estimate the short-term (1-year) and longer-
term (lifetime) survival and quality-adjusted life years (QALYS) and the costs incurred by the
NHS and Personal Social Services (PSS). The analysis will also address whether value for
money could be further optimised within the overall TAVI population (e.g., using additional
risk stratification). In addition to the primary and secondary trial endpoints, we will
prospectively link the trial participants to collect further data until the end of their
participation in the study on subsequent stroke and other events (from Hospital Episode
Statistics [HES], hospital resource utilisation [HES] and mortality (Office for National
Statistics [ONS]). The linkages to HES and ONS will provide a more complete picture of the
short and longer-term costs and outcomes and will enhance the precision and robustness of
the cost-effectiveness results. Resource utilisation during the initial index admission will be
collected. This will include information on the duration of the procedure, any additional
procedures and consumables and the duration of the initial index admission (including any
periods in ICU). To estimate healthcare costs, we will assign national average costs using
NHS Reference costs and PSSRU (Personal Social Services Research Unit) unit cost
estimates. We will collect quality of life measures using the standardised EQ-5D-5L at
baseline and at 12 months to estimate QALY changes over the 12-month follow-up. The
longer-term model will extend the time horizon to a lifetime. The model will take into
account uncertainty in the evidence base (including risk of events, outcomes and costs). The

results will determine the probability of CEP being cost-effective, conditional on various



levels of willingness-to-pay values for gain in health benefit. Sensitivity analyses will be

conducted to evaluate the impact of alternative model assumptions.

Supplementary Appendix 3. Sample size calculation.

The event rate for the primary outcome is based on published data from randomised trials and
registries. Patient reported stroke rates in registries are less than those reported in randomised
trials, where there is more active stroke ascertainment. A patient-level analysis reported a 72-
hour stroke rate of 5.4% in the control group, and a recent meta-analysis of studies looking at
TAVI without CEP reported a stroke rate of 6%. In the UK registry, the self-reported
incidence was 2.6% in 2017. In the USA, a 4.3% procedure-related stroke rate was identified
among 129,628 patients having their primary TAVI procedure. The proposed effect size is
based on a clinically meaningful reduction in stroke incidence, and is-a conservative estimate

in comparison to data published from observational studies or small-randomised trials.

Supplementary Appendix 4. Trial procedures.

Montreal Cognitive Assessment (MoCA)

The Montreal Cognitive Assessment (MoCA) detects mild cognitive impairment. The MoCA
will be assessed at baseline, 72 hours (or discharge if sooner), 6-8 weeks post-TAVI and 12-
months post-TAVI.

Simple modified Rankin Score questionnaire (smRSq)
The simple modified Rankin Score questionnaire is a standard measurement of disability
post-stroke. It will be administered at baseline and up to 12-months post-TAVI only for

participants who had a stroke as defined in the primary endpoint.

EQ-5D-5L
The EQ-5D-5L is a questionnaire used to measure quality of life. It will be assessed at
baseline, 6-8 weeks post-TAVI and 12-months post-TAVI.



Questionnaire to Verify Stroke Free Status (QVSFS)

The QVSFS is a validated short questionnaire used to assess whether a patient has had a
stroke. The QVSFS will be administered in-hospital daily up to 72 hours post-TAVI (or
discharge if sooner) for all participants in the trial to identify all potential strokes.

National Institutes of Health Stroke Score (NIHSS)
For participants with a potential in-hospital stroke, stroke severity will be quantified by the
NIHSS. This will be conducted at 72-hours post-TAVI (or discharge, if sooner).

Supplementary Appendix 5. Milestones and interim analyses.
BHF PROTECT-TAVI has three pre-defined milestones. These milestones and associated

interim analyses are detailed below.

Milestone 1 (Feasibility)

Milestone 1 assessed feasibility and required 20 sites to be open to recruitment, a minimum
of 80 randomisations/month over the preceding three months and at least 800 participants to
be recruited. It was prospectively set for 31 July 2022, 24 months after start of study set-up.

Milestone 1 was achieved ahead of schedule on 26 November 2021.

Milestone 2 (Interim analysis 1)
Milestone 2 will be reached when 50% of the total sample size, or 3865 patients, have been
recruited and have completed follow-up for the primary outcome. At Milestone 2, the first

interim analysis will consider for stopping for efficacy and futility.

Milestone 3 (Interim analysis 2)
Milestone 3 will be reached when 70% of the total sample size, or 5360 patients, have been
recruited and have completed follow-up for the primary outcome. At Milestone 3, the second

interim analysis will consider for stopping for efficacy and futility.



