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Abstract

Introduction: Recent evidence suggests that larger blood pressure reductions and multiple
antihypertensive drugs may be harmful in older people, particularly frail individuals with polypharmacy and
multi-morbidity. However, there is a lack of evidence to support de-prescribing of antihypertensives, which
limits the practice of medication reduction in routine clinical care. The aim of this trial is to examine
whether antihypertensive medication reduction is possible in older patients without significant changes in
blood pressure control at follow-up.

Methods and analysis: This trial will use a Primary Care based, open label, randomised controlled trial
design. A total of 540 participants will be recruited, aged 280 years, with systolic blood pressure <150
mmHg and receiving 22 antihypertensive medications. Participants will have no compelling indication for
medication continuation and will be considered to potentially benefit from medication reduction due to
existing polypharmacy, co-morbidity and frailty. Following a baseline appointment, individuals will be
randomised to a strategy of medication reduction (intervention) with optional self-monitoring or usual care
(control). Those in the intervention group will have one antihypertensive medication stopped. The primary
outcome will be to determine if a reduction in medication can achieve a proportion of participants with
clinically safe blood pressure levels at 12 week follow-up (defined as a systolic blood pressure <150mmHg)
which is non-inferior (within 10%) to that achieved by the usual care group. Qualitative interviews will be
used to understand the barriers and facilitators to medication reduction. The study will use economic
modelling to predict the long term effects of any observed changes in blood pressure and quality-of-life.
Ethics and dissemination: The protocol and written information has been approved by a Research Ethics
Committee, medicines regulatory authority (MHRA), and national and local health research authorities. All
research outputs will be published in peer-reviewed journals and presented at national and international
conferences.

Trial registration: EudraCT 2016-004236-38

Word count: 299 (max 300)

Keywords: Multi-morbidity, cardiovascular disease, frailty, antihypertensive, de-prescribing
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Strengths and weaknesses of this study

This will be the first UK randomised controlled trial to compare a strategy of antihypertensive
medication reduction to usual care in primary care.

The pragmatic trial design, with broad inclusion criteria, will make findings of the study externally valid
in routine clinical practice.

Allowing the attending GP to choose the medication to be reduced will maximise external validity of
the trial results but precludes the possibility of blinding the participants and investigators.

The trial will be powered to detect a non-inferior difference in blood pressure control at follow-up, but
not necessarily secondary outcomes such as differences in rates of cardiovascular disease, adverse
events and quality of life.
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Introduction

The general population is ageing’ and, consequently, the number of people living with age-related chronic
conditions is increasing.” Hypertension is the number one co-morbid condition in older people with
multiple chronic conditions® and 52% of those aged >80 years are prescribed two or more antihypertensive
drugs (equivalent to approximately 1.25 million people in the UK).? Blood pressure lowering has been
shown to be effective at preventing stroke and cardiovascular disease in healthy individuals aged 280 years
with stage 2 hypertension (systolic blood pressure of >160mmHg) and high risk stage 1 hypertension.>®
However, as with many trials,”® these studies included healthier populations with lower polypharmacy and
multi-morbidity than might be expected in the general elderly population. In addition, there is evidence to
suggest that larger blood pressure reductions and multiple antihypertensive prescriptions may be harmful
in older people.’* Evidence from observational studies also suggests that higher intensity blood pressure
treatment is associated with increased risk of falls in older people,'" although this is also disputed.’

Some patients consider the increased risk of falls and other adverse events to be as important as the risk of
myocardial infarction or stroke, particularly those taking medications for primary prevention of
cardiovascular disease."” Thus, decisions over blood pressure lowering in the elderly, particularly the frail
elderly, require the weighing of harms and quality of life. However, clinicians can often struggle to stop
prescribing medication due to a perceived lack of evidence, fear of the reaction of other prescribers, fear of

precipitating events such as stroke or angina and concern that patients will feel their care is being cut.”***

There is limited evidence from randomised trials examining the safety of antihypertensive medication
reduction or withdrawal.”™® The HYVET trial® enrolled some patients on antihypertensive treatment who
were then randomised to placebo (effectively complete medication withdrawal), but there are few trials
comparing a specified strategy of antihypertensive medication reduction with usual care in terms of effects
on blood pressure control and quality of life."” In addition, there are no previous economic modelling
studies of a strategy of medication reduction in the elderly.

The aim of this work will be to examine whether antihypertensive medication reduction in patients with
controlled systolic hypertension (<150mmHg) who are being prescribed two or more antihypertensives is
possible without significant changes in blood pressure control at follow-up.

Methods
Aims and outcomes
The aim of this study is to determine whether antihypertensive medications can be safely reduced without
systolic blood pressure increasing beyond clinically safe levels at follow-up.
The primary outcome is the proportion of participants with clinically safe levels at 12 week follow-up
(defined as a systolic blood pressure <150mmHg) Secondary outcomes will examine:
e The proportion of participants in the intervention arm who maintain medication reduction through
to follow-up (i.e. are not restarted on therapy).
e The difference in quality of life (according to EQ-5D-5L) between groups at 12 week follow-up.
e The difference in frailty (according to the frailty index)?® between the two groups at 12 week follow-
up.
e The difference in the change in mean clinic systolic blood pressure (from baseline) between the two
groups at 12 week follow-up.
e The difference in reported side effects to medication between the two groups at 12 week follow-up
(including coughs, dizziness, syncope, and ankle swelling).
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e The difference in routinely reported serious adverse events between the two groups at 12 week
follow-up (hospitalisation due to falls, myocardial infarction, stroke or all-cause mortality).

Design

This trial will use a Primary Care based, open label, randomised controlled, two-parallel groups, non-
inferiority trial design, recruiting 540 participants with controlled blood pressure (systolic <150 mmHg) on
two or more antihypertensive treatments. Participants will be randomised to a strategy of medication
reduction (intervention) or usual care (control) and followed-up for 12 weeks (see figure 1). Embedded
qualitative and economic analyses will examine barriers and facilitators to medication reduction and the
cost effectiveness of the approach.

Trial participants

Patients eligible for the trial will be aged 280 years, with systolic blood pressure <150mmHg (current UK
guideline recommendation)* receiving 22 antihypertensive medications. They will have no compelling
indication for medication continuation and in the opinion of the attending GP, may potentially benefit from
medication reduction due to existing polypharmacy, co-morbidity and/or frailty (table 1).

Participants will be identified and recruited from general practices via the UK Clinical Research Network
(CRN). Potentially eligible patients will be identified by trained practice staff searching practice-based
electronic disease registers using a standardised strategy. GPs will be asked to check the search results and
remove people whom they believe to be unsuitable to participate in the study. Remaining potentially
eligible patients will be sent letters of invitation from their GP and those expressing an interest in the trial
will be asked to attend a screening and baseline appointment. Patients not responding to the first invitation
will receive one reminder letter (up to four weeks after the first letter). Other potentially eligible patients
may also be approached opportunistically by a member of the clinical care team. Those who do not wish to
take part will be asked to fill in a short questionnaire detailing their reasons.

Baseline visit

Eligible patients will have informed consent taken by the GP. During the consent appointment, the GP will
show a two-minute study video infographic (see supplementary material) and go through the participant
information sheet explaining the exact nature of the trial. Having had a chance to ask questions, those
individuals willing to participate will give written informed consent by means of a participant dated
signature and dated signature of the GP who presented and obtained the informed consent.

Some participants will be invited to have their interview audio-recorded for qualitative analysis during their
study visits. Those who are interested will be asked to sign a response slip prior to meeting the GP. Consent
to audio recordings will not have a bearing on an individual’s care or eligibility for the main trial.

Those giving informed consent will be screened using the criteria in table 1 and undergo baseline
measurements by a member of the research team via participant questionnaires and a detailed notes
review (table 2). Blood pressure will be measured in a standardised fashion using the clinically validated®
BpTRU blood pressure monitor which automatically records six blood pressure measurements at one
minute intervals. Blood pressure readings will be taken in the left arm (where appropriate) after
participants have been seated for at least five minutes of rest, using an appropriate sized cuff. The mean of
the 2" and 3™ readings will be used to define the primary outcome. To test for orthostatic hypotension,
two further readings will be taken in the standing position after one and three minutes.?® Orthostatic
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hypotension will be defined as a >20mmHg drop in systolic blood pressure within three minutes of
standing.

All data will be collected via an electronic case report form (eCRF) linked to the study database. Participants
will be given the option to enter responses to questionnaires themselves or with assistance from the
research team. Where questionnaires are not validated for use on a tablet computer,?* or where individuals
are not comfortable using one, paper copies will be made available for completion.

Randomisation

Consenting participants will be individually randomised (1:1 allocation ratio) to one of two study arms using
a fully validated web-based system (Sortition®) with manual telephone back up. Participants will not be
randomised until after consent has been taken and baseline assessments have been completed. A
computer generated non-deterministic algorithm, minimising on practice and baseline systolic blood
pressure will be used to ensure these covariates are balanced between the two intervention arms.

The study will use an open label design, so patients and practitioners will not be blinded to the intervention
or study endpoints. Therefore, codebreaking will not be necessary. The statistical analysis will be
performed blind to patient allocation.

Intervention group

Participating GPs will review each participant’s antihypertensive medication regimen prior to the baseline
appointment, and decide which medication should be removed if they are randomised to the intervention
arm of the trial. The choice of medication to be withdrawn will be at the discretion of the GP, but their
decision will be informed by an individual’s co-morbidities and existing guidelines, where appropriate
(figure 2). Specifically, participating GPs will be encouraged to identify previously unrecognised
contraindications to medication, defined by the STOPP criteria.”® In the absence of these, or a strong clinical
rationale for continuing despite a STOPP criteria being met, GPs will be recommended to reduce
antihypertensive medications in reverse of the NICE C+A+D algorithm for older patients (figure 2).2* All
participants in the trial will remain on at least one antihypertensive.

Once a medication has been removed, GPs or other appropriate, delegated healthcare professionals will
closely monitor the participant’s response to medication reduction: they will be given advice about what
and when to monitor (figure 3), but this schedule will be flexible. All participants will be expected to return
for at least one routine safety follow-up visit, and further visits may be required if blood pressure is raised
(2150 mmHg), or adverse events occur. Where blood pressure is persistently raised, GPs will be expected to
re-adjust medication (dose or type), rendering the likelihood of a serious adverse event occurring as a
result of the intervention very low.

Self-monitoring

All participants randomised to the medication reduction arm of the trial will be given the option to self-
monitor their blood pressure at home. Those accepting will be trained using protocols developed in the
previous TASMIN trials®®?” and will be given simple and clear instructions to contact their GP if their blood
pressure rises above what is considered clinically safe (e.g. home systolic blood pressure >145mmHg on all

readings taken in a week). Participants will be advised to self-monitor (or have a carer monitor) at least 4
times per week in the last week of each month of follow-up (weeks 4, 8 and 12), although they can monitor
more frequently if they wish. Differential use of self-monitoring in the intervention group, or indeed in the
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control group (many patients now self-monitor routinely)®® is not expected to impact on the study results,
since there is good evidence that self-monitoring only affects blood pressure levels if used in combination
with a co-intervention.?® All other clinical care will continue as usual.

Control group

Those allocated to the control arm of the study will continue usual clinical care (i.e. they will continue to
take antihypertensive medications as prescribed and will not self-monitor unless already doing so). No
other medication changes will be mandated and participating GPs will be asked to manage all other care
according to usual clinical practice.

Follow-up visits

Participants will attend one research follow-up clinic, 12 weeks (+2 weeks) after baseline and those in the
intervention will attend one additional safety visit after four weeks (2 weeks) (figure 1). A period of four
weeks is expected to be sufficiently long enough to assess the impact of antihypertensive medication
reduction, since these drugs usually take approximately four weeks to ‘wash out’ of a patient’s system.
Earlier safety visits are not recommended since they could provide false reassurance that blood pressure is
within safe limits if the withdrawn drug has not washed out of the participant’s system.

The follow-up assessments will include standardised blood pressure measurement (for assessment of the
primary outcome), questionnaire assessments and adherence to the trial medication regime, side effects
and adverse events (table 2). Where possible, all participants will be flagged for mortality and hospital
admissions using NHS patient tracking services, permitting long-term follow-up for up to 5 years after the
trial has finished.

Each participant has the right to withdraw from the trial at any time. We will ask all participants to attend a
follow-up visit as far as is practicable, regardless of whether medication is re-introduced to participants in
the intervention group, or a participant in the control group has medication withdrawn. Unless a
participant withdraws consent, vital status will be assessed even where an individual has been lost to
follow-up (for instance moved away). If given, the reason for withdrawal will be recorded in the eCRF.

Internal feasibility study

A two-stage internal feasibility study will be conducted to examine methods of patient invitation and rates
of recruitment, before proceeding with the main trial. The first feasibility phase will last for a minimum of
three months and aim to recruit approximately 25 participants from a minimum of 3-5 practices. The aim
will be to establish whether or not anyone will be willing to participate in the study.

The second feasibility phase will focus on recruitment rates for the main trial and whether the intended
sample size is likely to be met during the recruitment period. This phase will have a recruitment target of 75
participants from ten practices over 6 months, giving a total sample for the feasibility study of 100
participants. A recruitment rate of 15% of invitations sent is expected. The following actions will be
considered to address varying rates of recruitment at the end of the feasibility phases:
- If 2100 participants are recruited — trial will proceed as planned
- If 75-99 participants are recruited — recruitment materials/method will be re-examined and edited
where necessary following discussions with stakeholders and patient and public involvement
representatives.
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- If 50-74 participants are recruited — the allocation of resources and recruitment criteria will be re-
examined using information gathered from concurrent qualitative work.

- If <50 participants are recruited — the Trial Steering Committee (TSC) will decide, in discussion with
the Data Monitoring and Ethics Committee (DMEC) and the funders, whether the trial should be
stopped due to futility.

Sample size calculation

Assuming that 100% of participants in the usual care group, and 96% of those in the medication reduction
group have controlled systolic blood pressure levels (<150mmHg) at follow-up, approximately 540
participants will be required to detect a non-inferior difference in systolic blood pressure control between
groups. Calculations assume a 10% non-inferiority margin, 90% power, 2.5% 1-sided level of significance,
10% loss to follow-up and a 10% dilution effect due to cross-over between arms. There is no existing
precedent for an appropriate margin of non-inferiority in this type of trial, but 10% was deemed useful to
inform future doctor-patient discussions about medication reduction: if the non-inferiority margin is met, it
will suggest that for every ten patients who have their medication reduced, at least nine will still have
controlled blood pressure at 12 week follow-up.

Statistical analysis

A detailed statistical analysis plan will be agreed prior to the end of the trial. The primary and secondary
analyses will be by intention to treat (ITT), unless stated otherwise. The primary analysis will be a non-
inferiority analysis by means of the “two one-sided test” (TOST) procedure,* whereby the 95% confidence
interval for the relative risk of participants with systolic blood pressure at 12 weeks below 150 mmHg
between the medication reduction group and the usual care group is calculated. This will be obtained by
means of a generalised linear mixed effects model with GP surgery included as a random effect and
baseline blood pressure as a fixed effect. If the lower limit of the confidence interval is more than 0.9 (equal
to a risk difference of 10%) then the research hypothesis that medication reduction will be non-inferior in
terms of blood pressure control to usual care will be accepted. As a secondary analysis of the primary
outcome, a per-protocol (PP) analysis will be performed, since ITT can be anticonservative for a non-
inferiority hypothesis.*® Participants who received the medication reduction intervention in the PP analysis
will be defined as a participant in the medication reduction arm who maintained their medication reduction
throughout the 12 week follow-up period.

Secondary analyses will examine the proportion of participants in the medication reduction arm who
maintained their medication reduction throughout the 12 week follow-up period. Secondary outcomes will
be analysed by means of linear mixed effects models, adjusting for the baseline level of the outcome and
baseline systolic blood pressure and including practice as a random effect: systolic blood pressure, EQ-5D-
5L and the Frailty index/frail scale. The difference in the rate of side effects and adverse events between
the medication reduction and usual care arms will be analysed by means of a logistic mixed effects model
adjusting for baseline systolic blood pressure and including practice as a random effect.

Exploratory subgroup analyses of blood pressure control, change in blood pressure and maintenance of

medication reduction will be conducted by different levels of baseline frailty, functional independence,
cognitive function, number of medications prescribed at baseline and number of co-morbidities at baseline.
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Patient and public involvement

This protocol was developed through discussions with older patients and carers and members of an AgeUK
day centre. MW is a stroke survivor with experience as a volunteer on the elderly ward of Charing Cross
Hospital. She was consulted on the suitability and design of the trial and is a member of the trial
management group. Methods of patient approach, including the design of the video infographic, patient
information sheet and consent form were all reviewed by patient representatives prior to formal approval.
The TSC includes two independent patient representatives responsible for overseeing the conduct of the
trial.

Safety reporting

Adverse events that are observed by an investigator or reported by the participant will be recorded on the
AE log at any time during the study but AEs will be specifically asked about at the 12 week follow up.
Serious adverse events (SAEs) will be reported to the coordinating centre within 24 hours of discovery or
notification of the event. All SAE reports will be reviewed by the DMEC chair on a monthly basis, and by the
full DMEC at meetings held every 6 months. The DMEC will include a geriatrician, statistician and consultant
clinical pharmacologist. They will be responsible for safeguarding trial participants, monitoring emerging
trial data including identifying any trends, such as increases in unexpected events, and take appropriate
action where necessary.

All adverse events labelled possibly, probably or definitely related will be considered as related to the
intervention. Since there are no sections of the Summary of medicinal Product Characteristics, or previous
clinical studies which detail expected adverse events as a result of medication withdrawal, all SAEs at least
possibly related, and not as a result of re-introduction of withdrawn medication, will be considered
unexpected and reported as SUSARs. Fatal and life-threatening SUSARs will be reported by the chief
investigator to the relevant Competent Authority and Research Ethics Committee no later than 7 calendar
days after the Sponsor or delegate is first aware of the reaction. All other SUSARs will be reported within 15
calendar days.

Qualitative sub-studies

Study 1: interviews with doctors and patient

Face-to-face interviews with GPs and patients will be conducted to generate understanding about the
barriers and facilitators to antihypertensive medication reduction. Informed consent will be sought from
approximately 15 GPs to provide a broad range of opinion from varying practice sizes (small to large) and
settings (rural to urban). Participating GPs will also be asked to identify up to 15 patients for interview,
based on the same inclusion criteria as those applied to participants in the main trial.

Interviews with GPs will use a chart-stimulated recall approach to explore the factors which influence their
treatment choices in older hypertensive patients. Anonymised electronic health records will be used to
focus discussions about how GPs would feel about reducing antihypertensive medications. Interviews with
patients will use ‘brown bag’ medication review techniques®' to create a complete record of medication
held, with a commentary on usage from the participants’ perspective. Diagrammatic elicitation techniques
will be used to complete a relational map outlining participants’ circumstances and how these relate to the
medications taken. These sketches will be used as the basis for a discussion on the implications of
withdrawing antihypertensive medications, and what this “gap” might mean for the patient.
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All interviews will be transcribed verbatim, stored and organised using NVivo software (QSR International
Pty Ltd, Doncaster, Victoria, Australia). Interview and visual data from GP and patient interviews will be
subjected to thematic analysis, with a particular orientation to exploring clinical and patient perspectives
on the barriers and facilitators to reducing antihypertensives.

Study 2: Assessment of trial recruitment and data collection procedures

The aim of the second qualitative study will be to explore how information is presented within recruitment
appointments and how this might impact on consent to participate, with a view to ensuring robust trial
procedures using an iterative process. This will be achieved by audio-recording (with consent) up to 75
consultations between GPs or research assistants and eligible patients.

Thematic analysis will be undertaken on a sample of around 15-20 consultations comprising patients who
did, or did not consent to participate, to consider (a) terminology used, (b) presentation of the de-
prescribing approach and (c) presentation of randomisation. This will inform on-going trial procedures and
future implementation.

Economic sub-study

This work will adapt a previous decision-analytic model examining the long-term costs and benefits from
blood pressure lowering treatment® to include potential harms of treatment. The model will be adjusted
for the effects of blood pressure lowering on cardiovascular disease risk, costs and quality-adjusted-life
years (QALYs) to match the older population involved in this work. Costs of the therapies prescribed, side-
effects and acute and long term costs of cardiovascular events will be obtained within the trial and from
the literature. Quality of life on each treatment strategy will be obtained from the trial data using EQ-5D-5L,
and previous studies will inform utility values for cardiovascular disease health states and the impact of
side effects. The model will determine the cost per additional QALY gained of the medication reduction
intervention versus usual care and analyses will be conducted from a health and social services perspective.
The model will be run with a lifetime perspective, with costs and benefits discounted at a rate of 3.5%. A
value of information analysis will assess whether a further trial would be appropriate to reduce decision
uncertainty, and identify those parameters where more precise estimates would be most valuable and
should therefore be chosen as outcomes for such a trial.

Ethics and dissemination

This research involves older participants, some of whom may be considered vulnerable. Great care will be
taken to ensure all potential participants have the trial clearly explained, and are given sufficient time to
decide whether to give informed consent. This will include provision of simplified, participant information
sheets with large fonts, video infographics to explain the study and extended GP consultation periods for
explaining the study and taking informed consent. The protocol, informed consent form, participant
information sheet and all other participant facing material have been approved by the Research Ethics
Committee (South Central - Oxford A; ref 16/SC/0628), Medicines and Healthcare products Regulatory
Agency (ref 21584/0371/001-0001), host institution(s) and Health Research Authority.

All research outputs from this work will be published in peer-reviewed journals, presented at scientific
conferences and lay and social media (e.g. Twitter, blogs). ‘Patient friendly’ study summary documents and
infographics will be made available to all participants at the end of the trial via the study website.
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Discussion

Current guidelines in the UK suggest that doctors should ensure that patients are fully informed of the
benefits and risks of their prescribed medications and where appropriate, discuss the potential for
medication withdrawal in frail individuals with multi-morbidity. ** This is difficult given consultation time
constraints and fear that de-prescribing might result in harm.** This is compounded by conflicting and
inconclusive evidence about the benefits and harms of treatment, and a lack of evidence about what will
happen if these treatments are reduced.

The ECSTATIC trial enrolled 1,067 younger participants aged 40-70 years, taking antihypertensives for
primary prevention of cardiovascular disease.' The trial demonstrated that only 27% of participants were
able to maintain medication reduction throughout follow-up and at 3 months, systolic blood pressure was
on average 6 mmHg higher in the de-prescribing group. At 2 year follow-up, the risk of uncontrolled blood
pressure was significantly higher in those patients attempting to de-prescribe. Unlike the present study, the
medication reduction algorithm used did not encourage reintroduction of therapy if blood pressure was
persistently raised.

The DANTE study'® examined the effect of complete antihypertensive medication discontinuation in 385
patients over the age of 75 years and with mild cognitive deficits. After 16 weeks of follow-up, they
observed a 7/3 mmHg increase in blood pressure but no difference in overall cognition compound score or
quality of life between groups. A study by Van der Wardt and colleagues'® examined the feasibility trial
reducing antihypertensives in patients with dementia, but was only able to recruit 9 participants for the
withdrawal programme (1% recruitment rate) and a larger trial was deemed unfeasible. Similarly, the
OPTIMED trial*® demonstrated in 95 participants that a broader de-prescribing approach is achievable in
patients living in nursing homes, but was unable to examine the effect on clinical outcomes due to
recruitment issues resulting on only 38% of the planned sample size being enrolled.

The OPTIMISE trial will target frail individuals with polypharmacy and co-morbidity, and aim to establish
whether a strategy of antihypertensive medication reduction is safe and acceptable to older patients. The
findings of this trial will support better patient-centred management plans for the prevention of
cardiovascular disease in older individuals and inform future de-prescribing trials in primary care.
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Table 1. Trial inclusion and exclusion criteria

Inclusion criteria

Participant is willing and able to give informed consent for participation in the trial.

Male or Female, aged 80 years or above.

Clinic systolic blood pressure less than 150 mmHg (according to screening measurement at
baseline — clinic blood pressure defined as the mean of the 2" and 3™ readings taken at 1 minute
intervals).

Prescribed two or more antihypertensive medications to lower blood pressure for at least 12
months prior to trial entry. Antihypertensive medications defined as any ACE inhibitor,
angiotensin Il receptor blocker, calcium channel blocker, thiazide and thiazide-like diuretic,
potassium-sparing diuretic, alpha-blocker, beta-blocker, vasodilator antihypertensives, centrally
acting antihypertensives, direct renin inhibitors, adrenergic neurone blocking drugs or loop
diuretics.

Stable dose of antihypertensive medications for at least four weeks prior to trial entry.

In the Investigator’s opinion, could potentially benefit from medication reduction due to existing
polypharmacy, co-morbidity, non-adherence or dislike of medicines and/or frailty

In the Investigator’s opinion, is able and willing to comply with all trial requirements.

Exclusion criteria

A participant has heart failure due to LVSD and is on only ACE inhibitors/ARBs and/or beta-
blockers and/or spironolactone (removing any of which would be contraindicated).

A participant has heart failure but has not had an echocardiogram since its onset (might have
undiagnosed LVSD and a compelling need for ACE inhibitors/ARB and Beta-blockers).

Investigator deems that there is a compelling indication for antihypertensive medication
continuation.

Any other significant disease or disorder which, in the opinion of the Investigator, may either put

the participants at risk because of participation in the trial, or may influence the result of the trial,
or the participant’s ability to participate in the trial (e.g. terminal iliness, house bound and unable
to attend baseline and follow up clinics).

Suffered a myocardial infarction or stroke within the past 12 months.

Blood pressure being managed outside of primary care.

Unable to provide consent due to incapacity.

A participant with secondary hypertension or previous accelerated or malignant hypertension.

Participants who have participated in another research trial involving antihypertensive medication
in the past 4 weeks.

LVSD=Left ventricular systolic dysfunction; ACE inhibitor=Angiotensin Converting Enzyme inhibitor;

ARB=Angiotensin |l receptor blocker
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Table 2. Variables and schedule of data collection

No. Variable Data source Schedule
Medical Measured/collected Baseline  Follow-up
notes at clinic

1 Age v v
2 Sex v 4
3 Ethnicity v 4
4 Marital status v 4
5  Education v v
6  Duration of hypertension v 4
7  Past medical history v 4
8  Alcohol consumption v 4 4
9  Smoking v 4 4
10  Height v v v
11  Weight v v v
12 Clinic blood pressure (sitting and standing) v 4 4
13  Cholesterol (total and HDL) v 4
14 estimated Glomerular Filtration Rate v v
(eGFR)
15 Prescribfed gr over the counter medications v v v v
(all medications)*
16  Quality of life (according to EQ-5D-5L)** v 4 4
17 Func.tl.onal |ndgpenden3<:6e (defined by v v
modified Rankin Scale)
18  Frailty (according to the FRAIL scale)®’ v v v
19 Frailty (a.ccor(.:lmg. to thez,ofarfllty index and v v v
electronic frailty index)
Cognitive function (defined by the
20 o 39 v v
Montreal Cognitive Assessment [MoCA])
Adherence to medication (according to the
21  Medication Adherence Rating Scale (MARS) 4 4 4
Questionnaire)®
22 Adherence to medication reduction v 4
3 ICD-10'coded' Cardiova'scular events and v v
mortality during the trial
24 Reco.rderg of potential side effects to v v v
medication
25  Recording of adverse events v v 4

HDL = High density lipoprotein; ICD = International Statistical Classification of Diseases and Related Health

Problems

*Drug substance/name, formulation, dose, frequency, start date and adherence over past 12 months

(according to clinical system)
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Figure legends

Figure 1. Trial flow diagram

*Monitoring of blood pressure at home will be encouraged but those not willing or able will still be
included in the trial. All participants will be asked to attend a safety monitoring visit with their GP/nurse

four weeks after baseline.

GP = General practitioner; BP = Blood pressure; HDL = High density lipoprotein; ICD = International

Statistical Classification of Diseases and Related Health Problems; CVD = Cardiovascular disease; eGFR =
estimated Glomerular Filtration Rate (eGFR); MARS = Medication Adherence Rating Scale; MOCA =
Montreal Cognitive Assessment

Figure 2. Medication reduction algorithm

STOPP criteria”
Withdraw the one of the following medications if any of the ensuing contraindications are identified:

Thiazide diuretic with a history of gout (may exacerbate gout).

Beta-blocker in combination with verapamil (risk of symptomatic heart block).
Non-cardioselective beta-blocker with chronic obstructive pulmonary disease (risk of
bronchospasm).

Calcium channel blockers with chronic constipation (may exacerbate constipation).

Use of diltiazem or verapamil with NYHA Class Ill or IV heart failure (may worsen heart failure).

Figure 3. Post medication reduction monitoring flow chart

Note: The full effects of most oral antihypertensives can last for up to 4-6 weeks. Frequent monitoring in

the initial 4 weeks after drug withdrawal is thus not required unless BP levels are extreme or there are
other clinical concerns (see above). Where systolic/diastolic BP values fall into different categories, consider

the higher value. BP should be taken as the averaged second and third measurements using a validated
monitor. Standard clinical care/monitoring should align with NICE recommendations.”*
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Patients identified by GP records or via
opportunistic screening and is invited to
attend study screening visit

Patient attends screening visit and
has the study explained by the GP

GP decides which méedication to withdraw
if patient is randomised to the intervention

Informed consent taken from
patients willing to participate

Baseline assessments
Patient characteristics

Patient eligibility assessed by research Past medical history

assistant Clinic blood pressure
Total and HDL cholesterol
eGFR

All medications taken
Quality of life (EQ-5D)
Modified Rankin Scale
Frailty index

MOCA

MARS

Side effects to medication

Baseline assessments conducted

Randomisation

on self-monitored BP

v

Patient safety visit with
GP/nurse at 4 weeks

12 week follow-up
assessment in clinic
or at home

Figure 1

A 4
12 week follow-up
assessment in clinic
or at home

Medication reduction Usual care
+/- self-monitoring of (medication
blood pressure* continuation)

l Follow-up assessments
Self-monitoring for one Clinic blood pressure
week per month All medication taken

Quality of life (EQ-5D)
Frailty index
MARS
Follow up with Adherence to medication
GP/nurse dependant reduction

ICD-10 CVD events
ICD-10 total mortality
Side-effects to medication
Other adverse events
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Medication review by GP

Contraindicated medication identified

using the STOPP criteria

Identify 4th, 3rd or 2nd line therapies
in-turn (according to the NICE —
C+A+D algorithm for patients over 55)

No contraindicated
medication prescribed

Patient not prescribed A, C or D

medications /

Identify other antihypertensive medication
to remove based on clinical judgement

NICE treatment steps (C+A+D):

1. Calcium Channel Blocker (C)

2. ACE inhibitor or angiotensin |l receptor blocker (A)
3. Thiazide or thiazide-like diuretic (D)

Yes

~

Yes — Withdraw medication

/V

Monitor response to medication reduction
using to Post-Medication Reduction
Flow Chart (figure 3)

v

Safety follow-up visit at 4 weeks

v

Final study follow-up at 12 weeks

Yes

Figure 2
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Stop antihypertensive medication

» Check BP at 4 weeks or if

symptoms/signs are present*

BP 150/90 mmHg to
180/110 mmHg

v

BP
4+—- Recheck BP 1 week later
<150/90 mmHg
i BP 150/90 mmHg to
Standard clinical 180/110 mmHg
care/monitoring ¢
Already on
'\I lower dose?
Restart on
lower dose

tFor the purposes of OPTIMISE, accelerated hypertension

is defined as BP >200/120 mmHg, or BP >180/110 mmHg

with additional signs or symptoms as listed below:

- Neurological symptoms: headache, seizures, confusion,
cerebrovascular event

- Respiratory symptoms: breathlessness, pulmonary oedema
(and other signs of heart failure)

- Cardiac symptoms: Chest pain

- Vision problems: Visual disturbance, Papilloedema

- Other symptoms: Nausea and vomiting

Urgent (same day) expert opinion should be sought.

Figure 3

| BP
>180/110 mmHg

v

Evidence of accelerated
Hypertension?t
| Yes

— Yes

l No
Restart on J Restart on original

original dose doserans oot
9 expert advice

Standard clinical
care/monitoring

*Signs and symptoms directly related to elevated BP

are not anticipated, but BP should checked if any of

the following symptoms occur:

- Palpitations (withdrawal of rate-limiting drug such
as verapamil, diltiazem or beta-blocker)

- Prostatism (withdrawal of alpha blocker)

- Peripheral oedema (withdrawal of diuretic)
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Abstract

Introduction: Recent evidence suggests that larger blood pressure reductions and multiple
antihypertensive drugs may be harmful in older people, particularly frail individuals with polypharmacy and
multi-morbidity. However, there is a lack of evidence to support de-prescribing of antihypertensives, which
limits the practice of medication reduction in routine clinical care. The aim of this trial is to examine
whether antihypertensive medication reduction is possible in older patients without significant changes in
blood pressure control at follow-up.

Methods and analysis: This trial will use a Primary Care based, open label, randomised controlled trial
design. A total of 540 participants will be recruited, aged 280 years, with systolic blood pressure <150
mmHg and receiving 22 antihypertensive medications. Participants will have no compelling indication for
medication continuation and will be considered to potentially benefit from medication reduction due to
existing polypharmacy, co-morbidity and frailty. Following a baseline appointment, individuals will be
randomised to a strategy of medication reduction (intervention) with optional self-monitoring or usual care
(control). Those in the intervention group will have one antihypertensive medication stopped. The primary
outcome will be to determine if a reduction in medication can achieve a proportion of participants with
clinically safe blood pressure levels at 12 week follow-up (defined as a systolic blood pressure <150mmHg)
which is non-inferior (within 10%) to that achieved by the usual care group. Qualitative interviews will be
used to understand the barriers and facilitators to medication reduction. The study will use economic
modelling to predict the long term effects of any observed changes in blood pressure and quality-of-life.
Ethics and dissemination: The protocol and written information has been approved by a Research Ethics
Committee, medicines regulatory authority (MHRA), and national and local health research authorities. All
research outputs will be published in peer-reviewed journals and presented at national and international
conferences.

Trial registration: EudraCT 2016-004236-38

Word count: 299 (max 300)

Keywords: Multi-morbidity, cardiovascular disease, frailty, antihypertensive, de-prescribing
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Strengths and limitations of this study

This will be the first UK randomised controlled trial to compare a strategy of antihypertensive
medication reduction to usual care in primary care.

The pragmatic trial design, with broad inclusion criteria, will make findings of the study externally valid
in routine clinical practice.

Allowing the attending GP to choose the medication to be reduced will maximise external validity of
the trial results but precludes the possibility of blinding the participants and investigators.

The trial will be powered to detect a non-inferior difference in blood pressure control at follow-up, but
not necessarily secondary outcomes such as differences in rates of cardiovascular disease, adverse
events and quality of life.
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Introduction

The general population is ageing’ and, consequently, the number of people living with age-related chronic
conditions is increasing.” Hypertension is the number one co-morbid condition in older people with
multiple chronic conditions® and 52% of those aged >80 years are prescribed two or more antihypertensive
drugs (equivalent to approximately 1.25 million people in the UK).? Blood pressure lowering has been
shown to be effective at preventing stroke and cardiovascular disease in healthy individuals aged 280 years
with stage 2 hypertension (systolic blood pressure of >160mmHg) and high risk stage 1 hypertension.>®
However, as with many trials,”® these studies included healthier populations with lower polypharmacy and
multi-morbidity than might be expected in the general elderly population. In addition, there is evidence to
suggest that larger blood pressure reductions and multiple antihypertensive prescriptions may be harmful
in older people.’* Evidence from observational studies also suggests that higher intensity blood pressure
treatment is associated with increased risk of falls in older people,'" although this is also disputed.’

Some patients consider the increased risk of falls and other adverse events to be as important as the risk of
myocardial infarction or stroke, particularly those taking medications for primary prevention of
cardiovascular disease."” Thus, decisions over blood pressure lowering in the elderly, particularly the frail
elderly, require the weighing of harms and quality of life. However, clinicians can often struggle to stop
prescribing medication due to a perceived lack of evidence, fear of the reaction of other prescribers, fear of

precipitating events such as stroke or angina and concern that patients will feel their care is being cut.”>**

There is limited evidence from randomised trials examining the safety of antihypertensive medication
reduction or withdrawal.”>™® The HYVET trial® enrolled some patients on antihypertensive treatment who
were then randomised to placebo (effectively complete medication withdrawal) and the ANBP2 trial
investigators followed up participants who withdrew medication during the trial run-in period but who
were not randomised into the trial. They found younger patients with lower baseline blood pressure and
fewer drug prescriptions were more likely to sustain medication withdrawal at 12 month follow-up.?°%
However, there are few trials comparing a specified strategy of antihypertensive medication reduction with
usual care in terms of effects on blood pressure control and quality of life.’’ In addition, there are no

previous economic modelling studies of a strategy of medication reduction in the elderly.

The aim of this work will be to examine whether antihypertensive medication reduction in patients with
controlled systolic hypertension (<150mmHg) who are being prescribed two or more antihypertensives is
possible without significant changes in blood pressure control at follow-up.

Methods
Aims and outcomes
The aim of this study is to determine whether antihypertensive medications can be safely reduced without
systolic blood pressure increasing beyond what is clinical acceptable at follow-up.
The primary outcome is the proportion of participants with clinically acceptable levels at 12 week follow-up
(defined as a systolic blood pressure <150mmHg) Secondary outcomes will examine:
e The proportion of participants in the intervention arm who maintain medication reduction through
to follow-up (i.e. are not restarted on therapy).
e The difference in quality of life (according to EQ-5D-5L) between groups at 12 week follow-up.
e The difference in frailty (according to the frailty index)* between the two groups at 12 week follow-
up.
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e The difference in the change in mean clinic systolic blood pressure (from baseline) between the two
groups at 12 week follow-up.

e The difference in reported side effects to medication between the two groups at 12 week follow-up
(including coughs, dizziness, syncope, and ankle swelling).

e The difference in routinely reported serious adverse events between the two groups at 12 week
follow-up (hospitalisation due to falls, myocardial infarction, stroke or all-cause mortality).

Design

This trial will use a Primary Care based, open label, randomised controlled, two-parallel groups, non-
inferiority trial design, recruiting 540 participants with controlled blood pressure (systolic <150 mmHg) on
two or more antihypertensive treatments. Participants will be randomised to a strategy of medication
reduction (intervention) or usual care (control) and followed-up for 12 weeks (see figure 1). Embedded
qualitative and economic analyses will examine barriers and facilitators to medication reduction and the
cost effectiveness of the approach.

Trial participants

Patients eligible for the trial will be aged 280 years, with systolic blood pressure <150mmHg (current UK
guideline recommendation)? receiving 22 antihypertensive medications. They will have no compelling
indication for medication continuation and in the opinion of the attending GP, may potentially benefit from
medication reduction due to existing polypharmacy, co-morbidity and/or frailty (table 1).

Participants will be identified and recruited from general practices via the UK Clinical Research Network
(CRN). Potentially eligible patients will be identified by trained practice staff searching practice-based
electronic disease registers using a standardised strategy. GPs will be asked to check the search results and
remove people whom they believe to be unsuitable to participate in the study. Remaining potentially
eligible patients will be sent letters of invitation from their GP and those expressing an interest in the trial
will be asked to attend a screening and baseline appointment. Patients not responding to the first invitation
will receive one reminder letter (up to four weeks after the first letter). Other potentially eligible patients
may also be approached opportunistically by a member of the clinical care team. Those who do not wish to
take part will be asked to fill in a short questionnaire detailing their reasons.

Baseline visit

Eligible patients will have informed consent taken by the GP. During the consent appointment, the GP will
show a two-minute study video infographic (see supplementary material) and go through the participant
information sheet explaining the exact nature of the trial. Having had a chance to ask questions, those
individuals willing to participate will give written informed consent by means of a participant dated
signature and dated signature of the GP who presented and obtained the informed consent.

Some participants will be invited to have their interview audio-recorded for qualitative analysis during their
study visits. Those who are interested will be asked to sign a response slip prior to meeting the GP. Consent
to audio recordings will not have a bearing on an individual’s care or eligibility for the main trial.

Those giving informed consent will be screened using the criteria in table 1 and undergo baseline
measurements and randomisation by a member of the research team via participant questionnaires and a
detailed notes review (table 2). Blood pressure will be measured in a standardised fashion using the
clinically validated* BpTRU blood pressure monitor which automatically records six blood pressure
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measurements at one minute intervals. Blood pressure readings will be taken in the left arm (where
appropriate) after participants have been seated for at least five minutes of rest, using an appropriate sized
cuff. The mean of the 2™ and 3™ readings will be used to define the primary outcome. To test for
orthostatic hypotension, two further readings will be taken in the standing position after one and three
minutes.” Only the research facilitator/nurse will be present during the blood pressure measurements.
Orthostatic hypotension will be defined as a >20mmHg drop in systolic blood pressure within three minutes
of standing.

All data will be collected via an electronic case report form (eCRF) linked to the study database. Participants
will be given the option to enter responses to questionnaires themselves or with assistance from the
research team. Where questionnaires are not validated for use on a tablet computer,”® or where individuals
are not comfortable using one, paper copies will be made available for completion.

Randomisation

Consenting participants will be individually randomised (1:1 allocation ratio) to one of two study arms using
a fully validated web-based system (Sortition®) with manual telephone back up. Participants will not be
randomised until after consent has been taken and baseline assessments have been completed. A
computer generated non-deterministic algorithm, minimising on practice and baseline systolic blood
pressure will be used to ensure these covariates are balanced between the two intervention arms.

The study will use an open label design, so patients and practitioners will not be blinded to the intervention
or study endpoints. Therefore, codebreaking will not be necessary. The statistical analysis will be
performed blind to patient allocation.

Intervention group

Participating GPs will review each participant’s antihypertensive medication regimen prior to the baseline
appointment, and decide which medication should be removed if they are randomised to the intervention
arm of the trial. The choice of medication to be withdrawn will be at the discretion of the GP, but their
decision will be informed by an individual’s co-morbidities and existing guidelines, where appropriate
(figure 2). Specifically, participating GPs will be encouraged to identify previously unrecognised
contraindications to medication, defined by the STOPP criteria.”” In the absence of these, or a strong clinical
rationale for continuing despite a STOPP criteria being met, GPs will be recommended to reduce
antihypertensive medications in reverse of the NICE C+A+D algorithm for older patients (figure 2).2* All
participants in the trial will remain on at least one antihypertensive.

Once a medication has been removed, GPs or other appropriate, delegated healthcare professionals will
closely monitor the participant’s response to medication reduction: they will be given advice about what
and when to monitor (figure 3), but this schedule will be flexible. All participants will be expected to return
for at least one routine safety follow-up visit, and further visits may be required if blood pressure is raised
(2150 mmHg), or adverse events occur. Where blood pressure is persistently raised, GPs will be expected to
re-adjust medication (dose or type), rendering the likelihood of a serious adverse event occurring as a
result of the intervention very low.

Self-monitoring

All participants randomised to the medication reduction arm of the trial will be given the option to self-
monitor their blood pressure at home. Those accepting will be trained using protocols developed in the
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previous TASMIN trials®® ** and will be given simple and clear instructions to contact their GP if their blood

pressure rises above what is considered clinically safe (e.g. home systolic blood pressure >145mmHg on all
readings taken in a week). Participants will be advised to self-monitor (or have a carer monitor) at least 4
times per week in the last week of each month of follow-up (weeks 4, 8 and 12), although they can monitor
more frequently if they wish. Differential use of self-monitoring in the intervention group, or indeed in the
control group (many patients now self-monitor routinely)®® is not expected to impact on the study results,
since there is good evidence that self-monitoring only affects blood pressure levels if used in combination
with a co-intervention.®! All other clinical care will continue as usual.

Control group

Those allocated to the control arm of the study will continue usual clinical care (i.e. they will continue to
take antihypertensive medications as prescribed and will not self-monitor unless already doing so). No
other medication changes will be mandated and participating GPs will be asked to manage all other care
according to usual clinical practice.

Follow-up visits

Participants will attend one research follow-up clinic, 12 weeks (+2 weeks) after baseline and those in the
intervention will attend one additional safety visit after four weeks (2 weeks) (figure 1). A period of four
weeks is expected to be sufficiently long enough to assess the impact of antihypertensive medication
reduction, since these drugs usually take approximately four weeks to ‘wash out’ of a patient’s system.
Earlier safety visits are not recommended since they could provide false reassurance that blood pressure is
within safe limits if the withdrawn drug has not washed out of the participant’s system.

The follow-up assessments will include standardised blood pressure measurement (for assessment of the
primary outcome), questionnaire assessments and adherence to the trial medication regime, side effects
and adverse events (table 2). Where possible, all participants will be flagged for mortality and hospital
admissions using NHS patient tracking services, permitting long-term follow-up for up to 5 years after the
trial has finished.

Each participant has the right to withdraw from the trial at any time. We will ask all participants to attend a
follow-up visit as far as is practicable, regardless of whether medication is re-introduced to participants in
the intervention group, or a participant in the control group has medication withdrawn. Unless a
participant withdraws consent, vital status will be assessed even where an individual has been lost to
follow-up (for instance moved away). If given, the reason for withdrawal will be recorded in the eCRF.

Internal feasibility study

A two-stage internal feasibility study will be conducted to examine methods of patient invitation and rates
of recruitment, before proceeding with the main trial. The first feasibility phase will last for a minimum of

three months and aim to recruit approximately 25 participants from a minimum of 3-5 practices. The aim

will be to establish whether or not anyone will be willing to participate in the study.

The second feasibility phase will focus on recruitment rates for the main trial and whether the intended
sample size is likely to be met during the recruitment period. This phase will have a recruitment target of 75
participants from ten practices over 6 months, giving a total sample for the feasibility study of 100
participants. A recruitment rate of 15% of invitations sent is expected. The following actions will be
considered to address varying rates of recruitment at the end of the feasibility phases:
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- If 2100 participants are recruited — trial will proceed as planned

- If 75-99 participants are recruited — recruitment materials/method will be re-examined and edited
where necessary following discussions with stakeholders and patient and public involvement
representatives.

- If 50-74 participants are recruited — the allocation of resources and recruitment criteria will be re-
examined using information gathered from concurrent qualitative work.

- If <50 participants are recruited — the Trial Steering Committee (TSC) will decide, in discussion with
the Data Monitoring and Ethics Committee (DMEC) and the funders, whether the trial should be
stopped due to futility.

Sample size calculation

Assuming that 100% of participants in the usual care group, and 96% of those in the medication reduction
group have controlled systolic blood pressure levels (<150mmHg) at follow-up, approximately 540
participants will be required to detect a non-inferior difference in systolic blood pressure control between
groups. Calculations assume a 10% non-inferiority margin, 90% power, 2.5% 1-sided level of significance,
10% loss to follow-up and a 10% dilution effect due to cross-over between arms. There is no existing
precedent for an appropriate margin of non-inferiority in this type of trial, but 10% was deemed useful to
inform future doctor-patient discussions about medication reduction: if the non-inferiority margin is met, it
will suggest that for every ten patients who have their medication reduced, at least nine will still have
controlled blood pressure at 12 week follow-up.

Statistical analysis

A detailed statistical analysis plan will be agreed prior to the end of the trial. The primary and secondary
analyses will be by intention to treat (ITT), unless stated otherwise. The primary analysis will be a non-
inferiority analysis by means of the “two one-sided test” (TOST) procedure,* whereby the 95% confidence
interval for the relative risk of participants with systolic blood pressure at 12 weeks below 150 mmHg
between the medication reduction group and the usual care group is calculated. This will be obtained by
means of a generalised linear mixed effects model with GP surgery included as a random effect and
baseline blood pressure as a fixed effect. If the lower limit of the confidence interval is more than 0.9 (equal
to a risk difference of 10%) then the research hypothesis that medication reduction will be non-inferior in
terms of blood pressure control to usual care will be accepted. As a secondary analysis of the primary
outcome, a per-protocol (PP) analysis will be performed, since ITT can be anticonservative for a non-
inferiority hypothesis.*? Participants who received the medication reduction intervention in the PP analysis
will be defined as a participant in the medication reduction arm who maintained their medication reduction
throughout the 12 week follow-up period.

Secondary analyses will examine the proportion of participants in the medication reduction arm who
maintained their medication reduction throughout the 12 week follow-up period. Secondary outcomes will
be analysed by means of linear mixed effects models, adjusting for the baseline level of the outcome and
baseline systolic blood pressure and including practice as a random effect: systolic blood pressure, EQ-5D-
5L and the Frailty index/frail scale. The difference in the rate of side effects and adverse events between
the medication reduction and usual care arms will be analysed by means of a logistic mixed effects model
adjusting for baseline systolic blood pressure and including practice as a random effect.
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Exploratory subgroup analyses of blood pressure control, change in blood pressure and maintenance of
medication reduction will be conducted by different levels of baseline frailty, functional independence,
cognitive function, number of medications prescribed at baseline and number of co-morbidities at baseline.

Patient and public involvement

This protocol was developed through discussions with older patients and carers and members of an AgeUK
day centre. MW is a stroke survivor with experience as a volunteer on the elderly ward of Charing Cross
Hospital. She was consulted on the suitability and design of the trial and is a member of the trial
management group. Methods of patient approach, including the design of the video infographic, patient
information sheet and consent form were all reviewed by patient representatives prior to formal approval.
The TSC includes two independent patient representatives responsible for overseeing the conduct of the
trial.

Safety reporting

Adverse events that are observed by an investigator or reported by the participant will be recorded on the
AE log at any time during the study but AEs will be specifically asked about at the 12 week follow up.
Serious adverse events (SAEs) will be reported to the coordinating centre within 24 hours of discovery or
notification of the event. All SAE reports will be reviewed by the DMEC chair on a monthly basis, and by the
full DMEC at meetings held every 6 months. The DMEC will include a geriatrician, statistician and consultant
clinical pharmacologist. They will be responsible for safeguarding trial participants, monitoring emerging
trial data including identifying any trends, such as increases in unexpected events, and take appropriate
action where necessary.

All adverse events labelled possibly, probably or definitely related will be considered as related to the
intervention. Since there are no sections of the Summary of medicinal Product Characteristics, or previous
clinical studies which detail expected adverse events as a result of medication withdrawal, all SAEs at least
possibly related, and not as a result of re-introduction of withdrawn medication, will be considered
unexpected and reported as SUSARs. Fatal and life-threatening SUSARs will be reported by the chief
investigator to the relevant Competent Authority and Research Ethics Committee no later than 7 calendar
days after the Sponsor or delegate is first aware of the reaction. All other SUSARs will be reported within 15
calendar days.

Qualitative sub-studies

Study 1: interviews with doctors and patient

Face-to-face interviews with GPs and patients will be conducted to generate understanding about the
barriers and facilitators to antihypertensive medication reduction. Informed consent will be sought from
approximately 15 GPs to provide a broad range of opinion from varying practice sizes (small to large) and
settings (rural to urban). Participating GPs will also be asked to identify up to 15 patients for interview,
based on the same inclusion criteria as those applied to participants in the main trial.

Interviews with GPs will use a chart-stimulated recall approach to explore the factors which influence their
treatment choices in older hypertensive patients. Anonymised electronic health records will be used to
focus discussions about how GPs would feel about reducing antihypertensive medications. Interviews with
patients will use ‘brown bag’ medication review techniques®> to create a complete record of medication
held, with a commentary on usage from the participants’ perspective. Diagrammatic elicitation techniques
will be used to complete a relational map outlining participants’ circumstances and how these relate to the
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medications taken. These sketches will be used as the basis for a discussion on the implications of
withdrawing antihypertensive medications, and what this “gap” might mean for the patient.

All interviews will be transcribed verbatim, stored and organised using NVivo software (QSR International
Pty Ltd, Doncaster, Victoria, Australia). Interview and visual data from GP and patient interviews will be
subjected to thematic analysis, with a particular orientation to exploring clinical and patient perspectives
on the barriers and facilitators to reducing antihypertensives.

Study 2: Assessment of trial recruitment and data collection procedures

The aim of the second qualitative study will be to explore how information is presented within recruitment
appointments and how this might impact on consent to participate, with a view to ensuring robust trial
procedures using an iterative process. This will be achieved by audio-recording (with consent) up to 75
consultations between GPs or research assistants and eligible patients.

Thematic analysis will be undertaken on a sample of around 15-20 consultations comprising patients who
did, or did not consent to participate, to consider (a) terminology used, (b) presentation of the de-
prescribing approach and (c) presentation of randomisation. This will inform on-going trial procedures and
future implementation.

Economic sub-study

This work will adapt a previous decision-analytic model examining the long-term costs and benefits from
blood pressure lowering treatment® to include potential harms of treatment. The model will be adjusted
for the effects of blood pressure lowering on cardiovascular disease risk, costs and quality-adjusted-life
years (QALYs) to match the older population involved in this work. Costs of the therapies prescribed, side-
effects and acute and long term costs of cardiovascular events will be obtained within the trial and from
the literature. Quality of life on each treatment strategy will be obtained from the trial data using EQ-5D-5L,
and previous studies will inform utility values for cardiovascular disease health states and the impact of
side effects. The model will determine the cost per additional QALY gained of the medication reduction
intervention versus usual care and analyses will be conducted from a health and social services perspective.
The model will be run with a lifetime perspective, with costs and benefits discounted at a rate of 3.5%. A
value of information analysis will assess whether a further trial would be appropriate to reduce decision
uncertainty, and identify those parameters where more precise estimates would be most valuable and
should therefore be chosen as outcomes for such a trial.

Ethics and dissemination

This research involves older participants, some of whom may be considered vulnerable. Great care will be
taken to ensure all potential participants have the trial clearly explained, and are given sufficient time to
decide whether to give informed consent. This will include provision of simplified, participant information
sheets with large fonts, video infographics to explain the study and extended GP consultation periods for
explaining the study and taking informed consent. The protocol, informed consent form, participant
information sheet and all other participant facing material have been approved by the Research Ethics
Committee (South Central - Oxford A; ref 16/SC/0628), Medicines and Healthcare products Regulatory
Agency (ref 21584/0371/001-0001), host institution(s) and Health Research Authority. The study sponsor
reviewed and ensured all indemnity and insurance requirements for the trial were in place prior to the start
of recruitment.
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All research outputs from this work will be published in peer-reviewed journals, presented at scientific
conferences and lay and social media (e.g. Twitter, blogs). ‘Patient friendly’ study summary documents and
infographics will be made available to all participants at the end of the trial via the study website.

Current trial status
The trial commenced recruitment on 10" April 2017 and is estimated to continue recruitment until
September 2018.

Discussion

Current guidelines in the UK suggest that doctors should ensure that patients are fully informed of the
benefits and risks of their prescribed medications and where appropriate, discuss the potential for
medication withdrawal in frail individuals with multi-morbidity. ** This is difficult given consultation time
constraints and fear that de-prescribing might result in harm.*® This is compounded by conflicting and
inconclusive evidence about the benefits and harms of treatment, and a lack of evidence about what will
happen if these treatments are reduced.

The ECSTATIC trial enrolled 1,067 younger participants aged 40-70 years, taking antihypertensives for
primary prevention of cardiovascular disease.’® The trial demonstrated that only 27% of participants were
able to maintain medication reduction throughout follow-up and at 3 months, systolic blood pressure was
on average 6 mmHg higher in the de-prescribing group. At 2 year follow-up, the risk of uncontrolled blood
pressure was significantly higher in those patients attempting to de-prescribe. Unlike the present study, the
medication reduction algorithm used did not encourage reintroduction of therapy if blood pressure was
persistently raised.

The DANTE study'® examined the effect of complete antihypertensive medication discontinuation in 385
patients over the age of 75 years and with mild cognitive deficits. After 16 weeks of follow-up, they
observed a 7/3 mmHg increase in blood pressure but no difference in overall cognition compound score or
quality of life between groups. A study by Van der Wardt and colleagues'® examined the feasibility trial
reducing antihypertensives in patients with dementia, but was only able to recruit 9 participants for the
withdrawal programme (1% recruitment rate) and a larger trial was deemed unfeasible. Similarly, the
OPTIMED trial®” demonstrated in 95 participants that a broader de-prescribing approach is achievable in
patients living in nursing homes, but was unable to examine the effect on clinical outcomes due to
recruitment issues resulting on only 38% of the planned sample size being enrolled.

The OPTIMISE trial will target frail individuals with polypharmacy and co-morbidity, and aim to establish
whether a strategy of antihypertensive medication reduction is safe and acceptable to older patients. The
findings of this trial will support better patient-centred management plans for the prevention of
cardiovascular disease in older individuals and inform future de-prescribing trials in primary care.
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589 Table 1. Trial inclusion and exclusion criteria

Inclusion criteria

Participant is willing and able to give informed consent for participation in the trial.

Male or Female, aged 80 years or above.

Clinic systolic blood pressure less than 150 mmHg (according to screening measurement at
baseline — clinic blood pressure defined as the mean of the 2" and 3™ readings taken at 1 minute
intervals).

Prescribed two or more antihypertensive medications to lower blood pressure for at least 12
months prior to trial entry. Antihypertensive medications defined as any ACE inhibitor,
angiotensin Il receptor blocker, calcium channel blocker, thiazide and thiazide-like diuretic,
potassium-sparing diuretic, alpha-blocker, beta-blocker, vasodilator antihypertensives, centrally
acting antihypertensives, direct renin inhibitors, adrenergic neurone blocking drugs or loop
diuretics.

Stable dose of antihypertensive medications for at least four weeks prior to trial entry.

In the Investigator’s opinion, could potentially benefit from medication reduction due to existing
polypharmacy, co-morbidity, non-adherence or dislike of medicines and/or frailty

In the Investigator’s opinion, is able and willing to comply with all trial requirements.

Exclusion criteria

A participant has heart failure due to LVSD and is on only ACE inhibitors/ARBs and/or beta-
blockers and/or spironolactone (removing any of which would be contraindicated).

A participant has heart failure but has not had an echocardiogram since its onset (might have
undiagnosed LVSD and a compelling need for ACE inhibitors/ARB and Beta-blockers).

Investigator deems that there is a compelling indication for antihypertensive medication
continuation.

Any other significant disease or disorder which, in the opinion of the Investigator, may either put

the participants at risk because of participation in the trial, or may influence the result of the trial,
or the participant’s ability to participate in the trial (e.g. terminal iliness, house bound and unable
to attend baseline and follow up clinics).

Suffered a myocardial infarction or stroke within the past 12 months.

Blood pressure being managed outside of primary care.

Unable to provide consent due to incapacity.

A participant with secondary hypertension or previous accelerated or malignant hypertension.

Participants who have participated in another research trial involving antihypertensive medication
in the past 4 weeks.

590 LVSD=Left ventricular systolic dysfunction; ACE inhibitor=Angiotensin Converting Enzyme inhibitor;

591  ARB=Angiotensin Il receptor blocker
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Table 2. Variables and schedule of data collection

No. Variable Data source Schedule
Medical Measured/collected Baseline  Follow-up
notes at clinic

1 Age v v
2 Sex v 4
3 Ethnicity v 4
4 Marital status v 4
5  Education v v
6  Duration of hypertension v 4
7  Past medical history v 4
8  Alcohol consumption v 4 4
9  Smoking v 4 4
10  Height v v v
11  Weight v v v
12 Clinic blood pressure (sitting and standing) v 4 4
13  Cholesterol (total and HDL) v 4
14 estimated Glomerular Filtration Rate v v
(eGFR)
15 Prescribfed gr over the counter medications v v v v
(all medications)*
16  Quality of life (according to EQ-5D-5L)* v 4 4
17 Func.tl.onal mdgpenden;e (defined by v v
modified Rankin Scale)
18  Frailty (according to the FRAIL scale)* v v v
19 Frailty (a.ccor(.:lmg. to thez,zfi(?llty index and v v v
electronic frailty index)
Cognitive function (defined by the
20 i, 4 v v
Montreal Cognitive Assessment [MoCA])
Adherence to medication (according to the
21  Medication Adherence Rating Scale (MARS) 4 4 4
Questionnaire)*
22 Adherence to medication reduction v 4
3 ICD-10'coded' Cardiova'scular events and v v
mortality during the trial
24 Reco.rdir?g of potential side effects to v v v
medication
25  Recording of adverse events v v 4

HDL = High density lipoprotein; ICD = International Statistical Classification of Diseases and Related Health

Problems

*Drug substance/name, formulation, dose, frequency, start date and adherence over past 12 months

(according to clinical system)
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Figure legends
Figure 1. Trial flow diagram

*Monitoring of blood pressure at home will be encouraged but those not willing or able will still be
included in the trial. All participants will be asked to attend a safety monitoring visit with their GP/nurse
four weeks after baseline.

GP = General practitioner; BP = Blood pressure; HDL = High density lipoprotein; ICD = International
Statistical Classification of Diseases and Related Health Problems; CVD = Cardiovascular disease; eGFR =
estimated Glomerular Filtration Rate (eGFR); MARS = Medication Adherence Rating Scale; MOCA =
Montreal Cognitive Assessment

Figure 2. Medication reduction algorithm

STOPP criteria”’
Withdraw the one of the following medications if any of the ensuing contraindications are identified:
- Thiazide diuretic with a history of gout (may exacerbate gout).
- Beta-blocker in combination with verapamil (risk of symptomatic heart block).
- Non-cardioselective beta-blocker with chronic obstructive pulmonary disease (risk of
bronchospasm).
- Calcium channel blockers with chronic constipation (may exacerbate constipation).
- Use of diltiazem or verapamil with NYHA Class Ill or IV heart failure (may worsen heart failure).

Figure 3. Post medication reduction monitoring flow chart

Note: The full effects of most oral antihypertensives can last for up to 4-6 weeks. Frequent monitoring in
the initial 4 weeks after drug withdrawal is thus not required unless BP levels are extreme or there are
other clinical concerns (see above). Where systolic/diastolic BP values fall into different categories, consider
the higher value. BP should be taken as the averaged second and third measurements using a validated
monitor. Standard clinical care/monitoring should align with NICE recommendations.*®
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Patients identified by GP records or via
opportunistic screening and is invited to
attend study screening visit

Patient attends screening visit and
has the study explained by the GP

GP decides which méedication to withdraw
if patient is randomised to the intervention

Informed consent taken from
patients willing to participate

Baseline assessments
Patient characteristics
Patient eligibility assessed by research Past medical history
assistant Clinic blood pressure
Total and HDL cholesterol
eGFR
All medications taken
Quality of life (EQ-5D)
Modified Rankin Scale
Frailty index
MOCA
MARS
Side effects to medication

Baseline assessments conducted

Randomisation

Medication reduction Usual care
+/- self-monitoring of (medication
blood pressure* continuation)
l Follow-up assessments

Self-monitoring for one
week per month

Clinic blood pressure
All medication taken
Quality of life (EQ-5D)

Frailty index

MARS
Follow up with Adherence to medication
GP/nurse dependant reduction

on self-monitored BP

v

Patient safety visit with
GP/nurse at 4 weeks

12 week follow-up
assessment in clinic
or at home

Figure 1

A 4
12 week follow-up
assessment in clinic
or at home

ICD-10 CVD events
ICD-10 total mortality
Side-effects to medication
Other adverse events
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Medication review by GP

Contraindicated medication identified

using the STOPP criteria

Identify 4th, 3rd or 2nd line therapies
in-turn (according to the NICE —
C+A+D algorithm for patients over 55)

No contraindicated
medication prescribed

Patient not prescribed A, C or D

medications /

Identify other antihypertensive medication
to remove based on clinical judgement

NICE treatment steps (C+A+D):

1. Calcium Channel Blocker (C)

2. ACE inhibitor or angiotensin |l receptor blocker (A)
3. Thiazide or thiazide-like diuretic (D)

Yes

~

Yes — Withdraw medication

/V

Monitor response to medication reduction
using to Post-Medication Reduction
Flow Chart (figure 3)

v

Safety follow-up visit at 4 weeks

v

Final study follow-up at 12 weeks

Yes

Figure 2
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Stop antihypertensive medication

» Check BP at 4 weeks or if

symptoms/signs are present*

BP 150/90 mmHg to
180/110 mmHg

v

BP
4+—- Recheck BP 1 week later
<150/90 mmHg
i BP 150/90 mmHg to
Standard clinical 180/110 mmHg
care/monitoring ¢
Already on
'\I lower dose?
Restart on
lower dose

tFor the purposes of OPTIMISE, accelerated hypertension

is defined as BP >200/120 mmHg, or BP >180/110 mmHg

with additional signs or symptoms as listed below:

- Neurological symptoms: headache, seizures, confusion,
cerebrovascular event

- Respiratory symptoms: breathlessness, pulmonary oedema
(and other signs of heart failure)

- Cardiac symptoms: Chest pain

- Vision problems: Visual disturbance, Papilloedema

- Other symptoms: Nausea and vomiting

Urgent (same day) expert opinion should be sought.

Figure 3

| BP
>180/110 mmHg

v

Evidence of accelerated
Hypertension?t

| Yes

— Yes

l No
Restart on J
original dose

Standard clinical
care/monitoring

Restart on original
dose and seek
expert advice

*Signs and symptoms directly related to elevated BP

are not anticipated, but BP should checked if any of

the following symptoms occur:

- Palpitations (withdrawal of rate-limiting drug such
as verapamil, diltiazem or beta-blocker)

- Prostatism (withdrawal of alpha blocker)

- Peripheral oedema (withdrawal of diuretic)
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STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related
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documents*
Section/item Item | Description Pagein
No protocol
Administrative information
Title 1 Descriptive title identifying the study design, population, 1
interventions, and, if applicable, trial acronym
Trial registration 2a Trial identifier and registry name. If not yet registered, name | 2
of intended registry
2b All items from the World Health Organization Trial n/a
Registration Data Set
Protocol version 3 Date and version identifier n/a
Funding 4 Sources and types of financial, material, and other support 12
Roles and 5a Names, affiliations, and roles of protocol contributors 1,12
responsibilities 5b Name and contact information for the trial sponsor 1
5c Role of study sponsor and funders, if any, in study design; 12
collection, management, analysis, and interpretation of data;
writing of the report; and the decision to submit the report for
publication, including whether they will have ultimate
authority over any of these activities
5d Composition, roles, and responsibilities of the coordinating 12
centre, steering committee, endpoint adjudication committee,
data management team, and other individuals or groups
overseeing the trial, if applicable (see Item 21a for data
monitoring committee)
Introduction
Background and 6a Description of research question and justification for 3
rationale undertaking the trial, including summary of relevant studies
(published and unpublished) examining benefits and harms
for each intervention
6b Explanation for choice of comparators 3
Objectives 7 Specific objectives or hypotheses 3-4
Trial design 8 Description of trial design including type of trial (eg, parallel 4
group, crossover, factorial, single group), allocation ratio,
and framework (eg, superiority, equivalence, noninferiority,
exploratory)
Methods: Participants, interventions, and outcomes
Study setting 9 Description of study settings (eg, community clinic, academic | 4
hospital) and list of countries where data will be collected.
Reference to where list of study sites can be obtained
Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, | 4, table 1
eligibility criteria for study centres and individuals who will
1
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1

2 perform the interventions (eg, surgeons, psychotherapists)

3 Interventions 1la | Interventions for each group with sufficient detail to allow 5
4 replication, including how and when they will be

Z administered

7 11b | Criteria for discontinuing or modifying allocated interventions | Figure 3
8 for a given trial participant (eg, drug dose change in

9 response to harms, participant request, or

10 improving/worsening disease)

1; 1llc | Strategies to improve adherence to intervention protocols, 6-7
13 and any procedures for monitoring adherence (eg, drug

14 tablet return, laboratory tests)

15 11d Relevant concomitant care and interventions that are 7
16 permitted or prohibited during the trial

1; Outcomes 12 Primary, secondary, and other outcomes, including the 4-5
19 specific measurement variable (eg, systolic blood pressure),

20 analysis metric (eg, change from baseline, final value, time

21 to event), method of aggregation (eg, median, proportion),

22 and time point for each outcome. Explanation of the clinical

23 relevance of chosen efficacy and harm outcomes is strongly

;2‘ recommended

2% Participant 13 Time schedule of enrolment, interventions (including any Figure 1
27 timeline run-ins and washouts), assessments, and visits for

28 participants. A schematic diagram is highly recommended

29 (see Figure)

2(1) Sample size 14 Estimated number of participants needed to achieve study 8
32 objectives and how it was determined, including clinical and

33 statistical assumptions supporting any sample size

34 calculations

35 Recruitment 15 Strategies for achieving adequate participant enrolment to 5
36 reach target sample size

2573 Methods: Assignment of interventions (for controlled trials)

39 Allocation:

40 Sequence 16a | Method of generating the allocation sequence (eg, 6
41 generation computer-generated random numbers), and list of any

42 factors for stratification. To reduce predictability of a random

ji sequence, details of any planned restriction (eg, blocking)

45 should be provided in a separate document that is

46 unavailable to those who enrol participants or assign

47 interventions

48 Allocation 16b | Mechanism of implementing the allocation sequence (eg, 6
gg concealment central telephone; sequentially numbered, opaque, sealed

51 mechanism envelopes), describing any steps to conceal the sequence

52 until interventions are assigned

53 Implementation | 16¢c | Who will generate the allocation sequence, who will enrol 6
54 participants, and who will assign participants to interventions

55 Blinding (masking) | 17a | Who will be blinded after assignment to interventions (eg, 6
g? trial participants, care providers, outcome assessors, data

58 analysts), and how

59
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17b

If blinded, circumstances under which unblinding is
permissible, and procedure for revealing a participant’s
allocated intervention during the trial

Methods: Data coll

ection,

management, and analysis

Data collection
methods

18a

Plans for assessment and collection of outcome, baseline,
and other trial data, including any related processes to
promote data quality (eg, duplicate measurements, training
of assessors) and a description of study instruments (eg,
guestionnaires, laboratory tests) along with their reliability
and validity, if known. Reference to where data collection
forms can be found, if not in the protocol

5-7

18b

Plans to promote participant retention and complete follow-
up, including list of any outcome data to be collected for
participants who discontinue or deviate from intervention
protocols

Data management

19

Plans for data entry, coding, security, and storage, including
any related processes to promote data quality (eg, double
data entry; range checks for data values). Reference to
where details of data management procedures can be found,
if not in the protocol

Statistical
methods

20a

Statistical methods for analysing primary and secondary
outcomes. Reference to where other details of the statistical
analysis plan can be found, if not in the protocol

20b

Methods for any additional analyses (eg, subgroup and
adjusted analyses)

20c

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical
methods to handle missing data (eg, multiple imputation)

Methods: Monitoring

Data monitoring

2la

Composition of data monitoring committee (DMC); summary
of its role and reporting structure; statement of whether it is
independent from the sponsor and competing interests; and
reference to where further details about its charter can be
found, if not in the protocol. Alternatively, an explanation of
why a DMC is not needed

21b

Description of any interim analyses and stopping guidelines,
including who will have access to these interim results and
make the final decision to terminate the trial

n/a

Harms

22

Plans for collecting, assessing, reporting, and managing
solicited and spontaneously reported adverse events and
other unintended effects of trial interventions or trial conduct

Auditing

23

Frequency and procedures for auditing trial conduct, if any,
and whether the process will be independent from
investigators and the sponsor

Ethics and dissem

ination

Research ethics
approval

24

Plans for seeking research ethics committee/institutional
review board (REC/IRB) approval

10
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Protocol 25 Plans for communicating important protocol modifications n/a
amendments (eg, changes to eligibility criteria, outcomes, analyses) to
relevant parties (eg, investigators, REC/IRBSs, trial
participants, trial registries, journals, regulators)
Consent or assent | 26a | Who will obtain informed consent or assent from potential 5
trial participants or authorised surrogates, and how (see Item
32)
26b | Additional consent provisions for collection and use of n/a
participant data and biological specimens in ancillary
studies, if applicable
Confidentiality 27 How personal information about potential and enrolled n/a
participants will be collected, shared, and maintained in
order to protect confidentiality before, during, and after the
trial
Declaration of 28 Financial and other competing interests for principal 12
interests investigators for the overall trial and each study site
Access to data 29 Statement of who will have access to the final trial dataset, 12
and disclosure of contractual agreements that limit such
access for investigators
Ancillary and post- | 30 Provisions, if any, for ancillary and post-trial care, and for n/a
trial care compensation to those who suffer harm from trial
participation
Dissemination 3la | Plans for investigators and sponsor to communicate trial 10
policy results to participants, healthcare professionals, the public,
and other relevant groups (eg, via publication, reporting in
results databases, or other data sharing arrangements),
including any publication restrictions
31b | Authorship eligibility guidelines and any intended use of n/a
professional writers
3ilc Plans, if any, for granting public access to the full protocol, n/a
participant-level dataset, and statistical code
Appendices
Informed consent | 32 Model consent form and other related documentation given n/a
materials to participants and authorised surrogates
Biological 33 Plans for collection, laboratory evaluation, and storage of n/a
specimens biological specimens for genetic or molecular analysis in the

current trial and for future use in ancillary studies, if
applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013

Explanation & Elaboration for important clarification on the items. Amendments to the protocol
should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the
Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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Recent evidence suggests that larger blood pressure reductions and multiple
antihypertensive drugs may be harmful in older people, particularly frail individuals with polypharmacy and
multi-morbidity. However, there is a lack of evidence to support de-prescribing of antihypertensives, which
limits the practice of medication reduction in routine clinical care. The aim of this trial is to examine
whether antihypertensive medication reduction is possible in older patients without significant changes in
blood pressure control at follow-up.

This trial will use a Primary Care based, open label, randomised controlled trial
design. A total of 540 participants will be recruited, aged 280 years, with systolic blood pressure <150
mmHg and receiving 22 antihypertensive medications. Participants will have no compelling indication for
medication continuation and will be considered to potentially benefit from medication reduction due to
existing polypharmacy, co-morbidity and frailty. Following a baseline appointment, individuals will be
randomised to a strategy of medication reduction (intervention) with optional self-monitoring or usual care
(control). Those in the intervention group will have one antihypertensive medication stopped. The primary
outcome will be to determine if a reduction in medication can achieve a proportion of participants with
clinically safe blood pressure levels at 12 week follow-up (defined as a systolic blood pressure <150mmHg)
which is non-inferior (within 10%) to that achieved by the usual care group. Qualitative interviews will be
used to understand the barriers and facilitators to medication reduction. The study will use economic
modelling to predict the long term effects of any observed changes in blood pressure and quality-of-life.

The protocol and written information has been approved by a Research Ethics
Committee, medicines regulatory authority (MHRA), and national and local health research authorities. All
research outputs will be published in peer-reviewed journals and presented at national and international
conferences.
EudraCT 2016-004236-38; ISRCTN97503221

300 (max 300)

$ % Multi-morbidity, cardiovascular disease, frailty, antihypertensive, de-prescribing
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This will be the first UK randomised controlled trial to compare a strategy of antihypertensive
medication reduction to usual care in primary care.

The pragmatic trial design, with broad inclusion criteria, will make findings of the study externally valid
in routine clinical practice.

Allowing the attending GP to choose the medication to be reduced will maximise external validity of
the trial results but precludes the possibility of blinding the participants and investigators.

The trial will be powered to detect a non-inferior difference in blood pressure control at follow-up, but
not necessarily secondary outcomes such as differences in rates of cardiovascular disease, adverse
events and quality of life.
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The general population is ageing’ and, consequently, the number of people living with age-related chronic
conditions is increasing.” Hypertension is the number one co-morbid condition in older people with
multiple chronic conditions® and 52% of those aged >80 years are prescribed two or more antihypertensive
drugs (equivalent to approximately 1.25 million people in the UK).? Blood pressure lowering has been
shown to be effective at preventing stroke and cardiovascular disease in healthy individuals aged 280 years
with stage 2 hypertension (systolic blood pressure of >160mmHg) and high risk stage 1 hypertension.>®
However, as with many trials,”® these studies included healthier populations with lower polypharmacy and
multi-morbidity than might be expected in the general elderly population. In addition, there is evidence to
suggest that larger blood pressure reductions and multiple antihypertensive prescriptions may be harmful
in older people.’* Evidence from observational studies also suggests that higher intensity blood pressure
treatment is associated with increased risk of falls in older people,'" although this is also disputed.’

Some patients consider the increased risk of falls and other adverse events to be as important as the risk of
myocardial infarction or stroke, particularly those taking medications for primary prevention of
cardiovascular disease."” Thus, decisions over blood pressure lowering in the elderly, particularly the frail
elderly, require the weighing of harms and quality of life. However, clinicians can often struggle to stop
prescribing medication due to a perceived lack of evidence, fear of the reaction of other prescribers, fear of

precipitating events such as stroke or angina and concern that patients will feel their care is being cut.”>**

There is limited evidence from randomised trials examining the safety of antihypertensive medication
reduction or withdrawal.”>™® The HYVET trial® enrolled some patients on antihypertensive treatment who
were then randomised to placebo (effectively complete medication withdrawal) and the ANBP2 trial
investigators followed up participants who withdrew medication during the trial run-in period but who
were not randomised into the trial. They found younger patients with lower baseline blood pressure and
fewer drug prescriptions were more likely to sustain medication withdrawal at 12 month follow-up.?°?
However, there are few trials comparing a specified strategy of antihypertensive medication reduction with
usual care in terms of effects on blood pressure control and quality of life.’’ In addition, there are no

previous economic modelling studies of a strategy of medication reduction in the elderly.

The aim of this work will be to examine whether antihypertensive medication reduction in patients with
controlled systolic hypertension (<150mmHg) who are being prescribed two or more antihypertensives is
possible without significant changes in blood pressure control at follow-up.

Aims and outcomes
The aim of this study is to determine whether antihypertensive medications can be safely reduced without
systolic blood pressure increasing beyond what is clinical acceptable at follow-up.
The primary outcome is the proportion of participants with clinically acceptable levels at 12 week follow-up
(defined as a systolic blood pressure <150mmHg) Secondary outcomes will examine:
e The proportion of participants in the intervention arm who maintain medication reduction through
to follow-up (i.e. are not restarted on therapy).
e The difference in quality of life (according to EQ-5D-5L) between groups at 12 week follow-up.
e The difference in frailty (according to the frailty index)* between the two groups at 12 week follow-
up.
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e The difference in the change in mean clinic systolic blood pressure (from baseline) between the two
groups at 12 week follow-up.

e The difference in reported side effects to medication between the two groups at 12 week follow-up
(including coughs, dizziness, syncope, and ankle swelling).

e The difference in routinely reported serious adverse events between the two groups at 12 week
follow-up (hospitalisation due to falls, myocardial infarction, stroke or all-cause mortality).

Design

This trial will use a Primary Care based, open label, randomised controlled, two-parallel groups, non-
inferiority trial design, recruiting 540 participants with controlled blood pressure (systolic <150 mmHg) on
two or more antihypertensive treatments. Participants will be randomised to a strategy of medication
reduction (intervention) or usual care (control) and followed-up for 12 weeks (see figure 1). Embedded
qualitative and economic analyses will examine barriers and facilitators to medication reduction and the
cost effectiveness of the approach.

Trial participants

Patients eligible for the trial will be aged 280 years, with systolic blood pressure <150mmHg (current UK
guideline recommendation)? receiving 22 antihypertensive medications. They will have no compelling
indication for medication continuation and in the opinion of the attending GP, may potentially benefit from
medication reduction due to existing polypharmacy, co-morbidity and/or frailty (table 1).

Participants will be identified and recruited from general practices via the UK Clinical Research Network
(CRN). Potentially eligible patients will be identified by trained practice staff searching practice-based
electronic disease registers using a standardised strategy. GPs will be asked to check the search results and
remove people whom they believe to be unsuitable to participate in the study. Remaining potentially
eligible patients will be sent letters of invitation from their GP and those expressing an interest in the trial
will be asked to attend a screening and baseline appointment. Patients not responding to the first invitation
will receive one reminder letter (up to four weeks after the first letter). Other potentially eligible patients
may also be approached opportunistically by a member of the clinical care team. Those who do not wish to
take part will be asked to fill in a short questionnaire detailing their reasons.

Baseline visit

Eligible patients will have informed consent taken by the GP. During the consent appointment, the GP will
show a two-minute study video infographic (see supplementary material) and go through the participant
information sheet explaining the exact nature of the trial. Having had a chance to ask questions, those
individuals willing to participate will give written informed consent by means of a participant dated
signature and dated signature of the GP who presented and obtained the informed consent.

Some participants will be invited to have their interview audio-recorded for qualitative analysis during their
study visits. Those who are interested will be asked to sign a response slip prior to meeting the GP. Consent
to audio recordings will not have a bearing on an individual’s care or eligibility for the main trial.

Those giving informed consent will be screened using the criteria in table 1 and undergo baseline

measurements and randomisation by a member of the research team via participant questionnaires and a
detailed notes review (table 2).
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# &' Trial inclusion and exclusion criteria

Participant is willing and able to give informed consent for participation in the trial.

Male or Female, aged 80 years or above.

Clinic systolic blood pressure less than 150 mmHg (according to screening measurement at
baseline — clinic blood pressure defined as the mean of the 2" and 3™ readings taken at 1 minute
intervals).

Prescribed two or more antihypertensive medications to lower blood pressure for at least 12
months prior to trial entry. Antihypertensive medications defined as any ACE inhibitor,
angiotensin Il receptor blocker, calcium channel blocker, thiazide and thiazide-like diuretic,
potassium-sparing diuretic, alpha-blocker, beta-blocker, vasodilator antihypertensives, centrally
acting antihypertensives, direct renin inhibitors, adrenergic neurone blocking drugs or loop
diuretics.

Stable dose of antihypertensive medications for at least four weeks prior to trial entry.

In the Investigator’s opinion, could potentially benefit from medication reduction due to existing
polypharmacy, co-morbidity, non-adherence or dislike of medicines and/or frailty

In the Investigator’s opinion, is able and willing to comply with all trial requirements.

A participant has heart failure due to LVSD and is on only ACE inhibitors/ARBs and/or beta-
blockers and/or spironolactone (removing any of which would be contraindicated).

A participant has heart failure but has not had an echocardiogram since its onset (might have
undiagnosed LVSD and a compelling need for ACE inhibitors/ARB and Beta-blockers).

Investigator deems that there is a compelling indication for antihypertensive medication
continuation.

Any other significant disease or disorder which, in the opinion of the Investigator, may either put

the participants at risk because of participation in the trial, or may influence the result of the trial,
or the participant’s ability to participate in the trial (e.g. terminal iliness, house bound and unable
to attend baseline and follow up clinics).

Suffered a myocardial infarction or stroke within the past 12 months.

Blood pressure being managed outside of primary care.

Unable to provide consent due to incapacity.

A participant with secondary hypertension or previous accelerated or malignant hypertension.

Participants who have participated in another research trial involving antihypertensive medication
in the past 4 weeks.

LVSD=Left ventricular systolic dysfunction; ACE inhibitor=Angiotensin Converting Enzyme inhibitor;
ARB=Angiotensin |l receptor blocker
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# )" Variables and schedule of data collection

LL ] > #
Medical Measured/collected Baseline  Follow-up
notes at clinic

1 Age v v
2 Sex v v
3 Ethnicity v 4
4 Marital status v 4
5  Education v 4
6  Duration of hypertension v 4
7  Past medical history v 4
8  Alcohol consumption v 4 4
9 Smoking v v v
10  Height v v v
11  Weight v v v
12 Clinic blood pressure (sitting and standing) v 4 4
13  Cholesterol (total and HDL) v 4
14 estimated Glomerular Filtration Rate v v
(eGFR)
15 Prescribfed gr over the counter medications v v v v
(all medications)*
16  Quality of life (according to EQ-5D-5L)** v 4 4
17 Func.tl.onal |ndgpenden2<:5e (defined by v v
modified Rankin Scale)
18  Frailty (according to the FRAIL scale)® 4 4 4
19 Frailty (a.ccor(.:lmg. to thez,zfzrfllty index and v v v
electronic frailty index)
Cognitive function (defined by the
20 o 28 v v
Montreal Cognitive Assessment [MoCA])
Adherence to medication (according to the
21  Medication Adherence Rating Scale (MARS) 4 4 4
Questionnaire)?
22 Adherence to medication reduction v v
3 ICD-10'coded' Cardiova'scular events and v v
mortality during the trial
24 Reco.rdir?g of potential side effects to v v v
medication
25  Recording of adverse events v v 4

HDL = High density lipoprotein; ICD = International Statistical Classification of Diseases and Related Health

Problems

*Drug substance/name, formulation, dose, frequency, start date and adherence over past 12 months

(according to clinical system)
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Blood pressure will be measured in a standardised fashion using the clinically validated® BpTRU blood
pressure monitor which automatically records six blood pressure measurements at one minute intervals.
Blood pressure readings will be taken in the left arm (where appropriate) after participants have been
seated for at least five minutes of rest, using an appropriate sized cuff. The mean of the 2" and 3™ readings
will be used to define the primary outcome. To test for orthostatic hypotension, two further readings will
be taken in the standing position after one and three minutes.>" Only the research facilitator/nurse will be
present during the blood pressure measurements. Orthostatic hypotension will be defined as a >20mmHg
drop in systolic blood pressure within three minutes of standing.

All data will be collected via an electronic case report form (eCRF) linked to the study database. Participants
will be given the option to enter responses to questionnaires themselves or with assistance from the
research team. Where questionnaires are not validated for use on a tablet computer,?* or where individuals
are not comfortable using one, paper copies will be made available for completion.

Randomisation

Consenting participants will be individually randomised (1:1 allocation ratio) to one of two study arms using
a fully validated web-based system (Sortition®) with manual telephone back up. Participants will not be
randomised until after consent has been taken and baseline assessments have been completed. A
computer generated non-deterministic algorithm, minimising on practice and baseline systolic blood
pressure will be used to ensure these covariates are balanced between the two intervention arms.

The study will use an open label design, so patients and practitioners will not be blinded to the intervention
or study endpoints. Therefore, codebreaking will not be necessary. The statistical analysis will be
performed blind to patient allocation.

Intervention group

Participating GPs will review each participant’s antihypertensive medication regimen prior to the baseline
appointment, and decide which medication should be removed if they are randomised to the intervention
arm of the trial. The choice of medication to be withdrawn will be at the discretion of the GP, but their
decision will be informed by an individual’s co-morbidities and existing guidelines, where appropriate
(figure 2). Specifically, participating GPs will be encouraged to identify previously unrecognised
contraindications to medication, defined by the STOPP criteria.** In the absence of these, or a strong clinical
rationale for continuing despite a STOPP criteria being met, GPs will be recommended to reduce
antihypertensive medications in reverse of the NICE C+A+D algorithm for older patients (figure 2).2* All
participants in the trial will remain on at least one antihypertensive.

Once a medication has been removed, GPs or other appropriate, delegated healthcare professionals will
closely monitor the participant’s response to medication reduction: they will be given advice about what
and when to monitor (figure 3), but this schedule will be flexible. All participants will be expected to return
for at least one routine safety follow-up visit, and further visits may be required if blood pressure is raised
(2150 mmHg), or adverse events occur. Where blood pressure is persistently raised, GPs will be expected to
re-adjust medication (dose or type), rendering the likelihood of a serious adverse event occurring as a
result of the intervention very low.

Self-monitoring
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All participants randomised to the medication reduction arm of the trial will be given the option to self-
monitor their blood pressure at home. Those accepting will be trained using protocols developed in the
previous TASMIN trials®®** and will be given simple and clear instructions to contact their GP if their blood
pressure rises above what is considered clinically safe (e.g. home systolic blood pressure >145mmHg on all

readings taken in a week). Participants will be advised to self-monitor (or have a carer monitor) at least 4
times per week in the last week of each month of follow-up (weeks 4, 8 and 12), although they can monitor
more frequently if they wish. Differential use of self-monitoring in the intervention group, or indeed in the
control group (many patients now self-monitor routinely)® is not expected to impact on the study results,
since there is good evidence that self-monitoring only affects blood pressure levels if used in combination
with a co-intervention.? All other clinical care will continue as usual.

Control group

Those allocated to the control arm of the study will continue usual clinical care (i.e. they will continue to
take antihypertensive medications as prescribed and will not self-monitor unless already doing so). No
other medication changes will be mandated and participating GPs will be asked to manage all other care
according to usual clinical practice.

Follow-up visits

Participants will attend one research follow-up clinic, 12 weeks (+2 weeks) after baseline and those in the
intervention will attend one additional safety visit after four weeks (2 weeks) (figure 1). A period of four
weeks is expected to be sufficiently long enough to assess the impact of antihypertensive medication
reduction, since these drugs usually take approximately four weeks to ‘wash out’ of a patient’s system.
Earlier safety visits are not recommended since they could provide false reassurance that blood pressure is
within safe limits if the withdrawn drug has not washed out of the participant’s system.

The follow-up assessments will include standardised blood pressure measurement (for assessment of the
primary outcome), questionnaire assessments and adherence to the trial medication regime, side effects
and adverse events (table 2). Where possible, all participants will be flagged for mortality and hospital
admissions using NHS patient tracking services, permitting long-term follow-up for up to 5 years after the
trial has finished.

Each participant has the right to withdraw from the trial at any time. We will ask all participants to attend a
follow-up visit as far as is practicable, regardless of whether medication is re-introduced to participants in
the intervention group, or a participant in the control group has medication withdrawn. Unless a
participant withdraws consent, vital status will be assessed even where an individual has been lost to
follow-up (for instance moved away). If given, the reason for withdrawal will be recorded in the eCRF.

Internal feasibility study

A two-stage internal feasibility study will be conducted to examine methods of patient invitation and rates
of recruitment, before proceeding with the main trial. The first feasibility phase will last for a minimum of

three months and aim to recruit approximately 25 participants from a minimum of 3-5 practices. The aim

will be to establish whether or not anyone will be willing to participate in the study.

The second feasibility phase will focus on recruitment rates for the main trial and whether the intended

sample size is likely to be met during the recruitment period. This phase will have a recruitment target of 75
participants from ten practices over 6 months, giving a total sample for the feasibility study of 100
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participants. A recruitment rate of 15% of invitations sent is expected. The following actions will be
considered to address varying rates of recruitment at the end of the feasibility phases:
- If 2100 participants are recruited — trial will proceed as planned
- If 75-99 participants are recruited — recruitment materials/method will be re-examined and edited
where necessary following discussions with stakeholders and patient and public involvement
representatives.
- If 50-74 participants are recruited — the allocation of resources and recruitment criteria will be re-
examined using information gathered from concurrent qualitative work.
- If <50 participants are recruited — the Trial Steering Committee (TSC) will decide, in discussion with
the Data Monitoring and Ethics Committee (DMEC) and the funders, whether the trial should be
stopped due to futility.

Sample size calculation

Assuming that 100% of participants in the usual care group, and 96% of those in the medication reduction
group have controlled systolic blood pressure levels (<150mmHg) at follow-up, approximately 540
participants will be required to detect a non-inferior difference in systolic blood pressure control between
groups. Calculations assume a 10% non-inferiority margin, 90% power, 2.5% 1-sided level of significance,
10% loss to follow-up and a 10% dilution effect due to cross-over between arms. There is no existing
precedent for an appropriate margin of non-inferiority in this type of trial, but 10% was deemed useful to
inform future doctor-patient discussions about medication reduction: if the non-inferiority margin is met, it
will suggest that for every ten patients who have their medication reduced, at least nine will still have
controlled blood pressure at 12 week follow-up.

Statistical analysis

A detailed statistical analysis plan will be agreed prior to the end of the trial. The primary and secondary
analyses will be by intention to treat (ITT), unless stated otherwise. The primary analysis will be a non-
inferiority analysis by means of the “two one-sided test” (TOST) procedure,” whereby the 95% confidence
interval for the relative risk of participants with systolic blood pressure at 12 weeks below 150 mmHg
between the medication reduction group and the usual care group is calculated. This will be obtained by
means of a generalised linear mixed effects model with GP surgery included as a random effect and
baseline blood pressure as a fixed effect. If the lower limit of the confidence interval is more than 0.9 (equal
to a risk difference of 10%) then the research hypothesis that medication reduction will be non-inferior in
terms of blood pressure control to usual care will be accepted. As a secondary analysis of the primary
outcome, a per-protocol (PP) analysis will be performed, since ITT can be anticonservative for a non-
inferiority hypothesis.?’ Participants who received the medication reduction intervention in the PP analysis
will be defined as a participant in the medication reduction arm who maintained their medication reduction
throughout the 12 week follow-up period.

Secondary analyses will examine the proportion of participants in the medication reduction arm who
maintained their medication reduction throughout the 12 week follow-up period. Secondary outcomes will
be analysed by means of linear mixed effects models, adjusting for the baseline level of the outcome and
baseline systolic blood pressure and including practice as a random effect: systolic blood pressure, EQ-5D-
5L and the Frailty index/frail scale. The difference in the rate of side effects and adverse events between
the medication reduction and usual care arms will be analysed by means of a logistic mixed effects model
adjusting for baseline systolic blood pressure and including practice as a random effect.
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Exploratory subgroup analyses of blood pressure control, change in blood pressure and maintenance of
medication reduction will be conducted by different levels of baseline frailty, functional independence,
cognitive function, number of medications prescribed at baseline and number of co-morbidities at baseline.

# B
This protocol was developed through discussions with older patients and carers and members of an AgeUK
day centre. MW is a stroke survivor with experience as a volunteer on the elderly ward of Charing Cross
Hospital. She was consulted on the suitability and design of the trial and is a member of the trial
management group. Methods of patient approach, including the design of the video infographic, patient
information sheet and consent form were all reviewed by patient representatives prior to formal approval.
The TSC includes two independent patient representatives responsible for overseeing the conduct of the
trial.

Adverse events that are observed by an investigator or reported by the participant will be recorded on the
AE log at any time during the study but AEs will be specifically asked about at the 12 week follow up.
Serious adverse events (SAEs) will be reported to the coordinating centre within 24 hours of discovery or
notification of the event. All SAE reports will be reviewed by the DMEC chair on a monthly basis, and by the
full DMEC at meetings held every 6 months. The DMEC will include a geriatrician, statistician and consultant
clinical pharmacologist. They will be responsible for safeguarding trial participants, monitoring emerging
trial data including identifying any trends, such as increases in unexpected events, and take appropriate
action where necessary.

All adverse events labelled possibly, probably or definitely related will be considered as related to the
intervention. Since there are no sections of the Summary of medicinal Product Characteristics, or previous
clinical studies which detail expected adverse events as a result of medication withdrawal, all SAEs at least
possibly related, and not as a result of re-introduction of withdrawn medication, will be considered
unexpected and reported as SUSARs. Fatal and life-threatening SUSARs will be reported by the chief
investigator to the relevant Competent Authority and Research Ethics Committee no later than 7 calendar
days after the Sponsor or delegate is first aware of the reaction. All other SUSARs will be reported within 15
calendar days.

- , #

Study 1: interviews with doctors and patient

Face-to-face interviews with GPs and patients will be conducted to generate understanding about the
barriers and facilitators to antihypertensive medication reduction. Informed consent will be sought from
approximately 15 GPs to provide a broad range of opinion from varying practice sizes (small to large) and
settings (rural to urban). Participating GPs will also be asked to identify up to 15 patients for interview,
based on the same inclusion criteria as those applied to participants in the main trial.

Interviews with GPs will use a chart-stimulated recall approach to explore the factors which influence their
treatment choices in older hypertensive patients. Anonymised electronic health records will be used to
focus discussions about how GPs would feel about reducing antihypertensive medications. Interviews with
patients will use ‘brown bag’ medication review techniques®® to create a complete record of medication
held, with a commentary on usage from the participants’ perspective. Diagrammatic elicitation techniques
will be used to complete a relational map outlining participants’ circumstances and how these relate to the
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medications taken. These sketches will be used as the basis for a discussion on the implications of
withdrawing antihypertensive medications, and what this “gap” might mean for the patient.

All interviews will be transcribed verbatim, stored and organised using NVivo software (QSR International
Pty Ltd, Doncaster, Victoria, Australia). Interview and visual data from GP and patient interviews will be
subjected to thematic analysis, with a particular orientation to exploring clinical and patient perspectives
on the barriers and facilitators to reducing antihypertensives.

Study 2: Assessment of trial recruitment and data collection procedures

The aim of the second qualitative study will be to explore how information is presented within recruitment
appointments and how this might impact on consent to participate, with a view to ensuring robust trial
procedures using an iterative process. This will be achieved by audio-recording (with consent) up to 75
consultations between GPs or research assistants and eligible patients.

Thematic analysis will be undertaken on a sample of around 15-20 consultations comprising patients who
did, or did not consent to participate, to consider (a) terminology used, (b) presentation of the de-
prescribing approach and (c) presentation of randomisation. This will inform on-going trial procedures and
future implementation.

#
This work will adapt a previous decision-analytic model examining the long-term costs and benefits from
blood pressure lowering treatment® to include potential harms of treatment. The model will be adjusted
for the effects of blood pressure lowering on cardiovascular disease risk, costs and quality-adjusted-life
years (QALYs) to match the older population involved in this work. Costs of the therapies prescribed, side-
effects and acute and long term costs of cardiovascular events will be obtained within the trial and from
the literature. Quality of life on each treatment strategy will be obtained from the trial data using EQ-5D-5L,
and previous studies will inform utility values for cardiovascular disease health states and the impact of
side effects. The model will determine the cost per additional QALY gained of the medication reduction
intervention versus usual care and analyses will be conducted from a health and social services perspective.
The model will be run with a lifetime perspective, with costs and benefits discounted at a rate of 3.5%. A
value of information analysis will assess whether a further trial would be appropriate to reduce decision
uncertainty, and identify those parameters where more precise estimates would be most valuable and
should therefore be chosen as outcomes for such a trial.

This research involves older participants, some of whom may be considered vulnerable. Great care will be
taken to ensure all potential participants have the trial clearly explained, and are given sufficient time to
decide whether to give informed consent. This will include provision of simplified, participant information
sheets with large fonts, video infographics to explain the study and extended GP consultation periods for
explaining the study and taking informed consent. The protocol, informed consent form, participant
information sheet and all other participant facing material have been approved by the Research Ethics
Committee (South Central - Oxford A; ref 16/SC/0628), Medicines and Healthcare products Regulatory
Agency (ref 21584/0371/001-0001), host institution(s) and Health Research Authority. The study sponsor
reviewed and ensured all indemnity and insurance requirements for the trial were in place prior to the start
of recruitment.
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All research outputs from this work will be published in peer-reviewed journals, presented at scientific
conferences and lay and social media (e.g. Twitter, blogs). ‘Patient friendly’ study summary documents and
infographics will be made available to all participants at the end of the trial via the study website.

Current trial status
The trial commenced recruitment on 10" April 2017 and is estimated to continue recruitment until
September 2018.

+
Current guidelines in the UK suggest that doctors should ensure that patients are fully informed of the
benefits and risks of their prescribed medications and where appropriate, discuss the potential for
medication withdrawal in frail individuals with multi-morbidity. *° This is difficult given consultation time
constraints and fear that de-prescribing might result in harm.** This is compounded by conflicting and
inconclusive evidence about the benefits and harms of treatment, and a lack of evidence about what will
happen if these treatments are reduced.

The ECSTATIC trial enrolled 1,067 younger participants aged 40-70 years, taking antihypertensives for
primary prevention of cardiovascular disease.’® The trial demonstrated that only 27% of participants were
able to maintain medication reduction throughout follow-up and at 3 months, systolic blood pressure was
on average 6 mmHg higher in the de-prescribing group. At 2 year follow-up, the risk of uncontrolled blood
pressure was significantly higher in those patients attempting to de-prescribe. Unlike the present study, the
medication reduction algorithm used did not encourage reintroduction of therapy if blood pressure was
persistently raised.

The DANTE study'® examined the effect of complete antihypertensive medication discontinuation in 385
patients over the age of 75 years and with mild cognitive deficits. After 16 weeks of follow-up, they
observed a 7/3 mmHg increase in blood pressure but no difference in overall cognition compound score or
quality of life between groups. A study by Van der Wardt and colleagues'® examined the feasibility trial
reducing antihypertensives in patients with dementia, but was only able to recruit 9 participants for the
withdrawal programme (1% recruitment rate) and a larger trial was deemed unfeasible. Similarly, the
OPTIMED trial** demonstrated in 95 participants that a broader de-prescribing approach is achievable in
patients living in nursing homes, but was unable to examine the effect on clinical outcomes due to
recruitment issues resulting on only 38% of the planned sample size being enrolled.

The OPTIMISE trial will target frail individuals with polypharmacy and co-morbidity, and aim to establish
whether a strategy of antihypertensive medication reduction is safe and acceptable to older patients. The
findings of this trial will support better patient-centred management plans for the prevention of
cardiovascular disease in older individuals and inform future de-prescribing trials in primary care.
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/ &' Trial flow diagram

*Monitoring of blood pressure at home will be encouraged but those not willing or able will still be
included in the trial. All participants will be asked to attend a safety monitoring visit with their GP/nurse
four weeks after baseline.

GP = General practitioner; BP = Blood pressure; HDL = High density lipoprotein; ICD = International
Statistical Classification of Diseases and Related Health Problems; CVD = Cardiovascular disease; eGFR =
estimated Glomerular Filtration Rate (eGFR); MARS = Medication Adherence Rating Scale; MOCA =
Montreal Cognitive Assessment

/ )" Medication reduction algorithm

Withdraw the one of the following medications if any of the ensuing contraindications are identified:
- Thiazide diuretic with a history of gout (may exacerbate gout).
- Beta-blocker in combination with verapamil (risk of symptomatic heart block).
- Non-cardioselective beta-blocker with chronic obstructive pulmonary disease (risk of
bronchospasm).
- Calcium channel blockers with chronic constipation (may exacerbate constipation).
- Use of diltiazem or verapamil with NYHA Class Ill or IV heart failure (may worsen heart failure).

/ 2' Post medication reduction monitoring flow chart

Note: The full effects of most oral antihypertensives can last for up to 4-6 weeks. Frequent monitoring in
the initial 4 weeks after drug withdrawal is thus not required unless BP levels are extreme or there are
other clinical concerns (see above). Where systolic/diastolic BP values fall into different categories, consider
the higher value. BP should be taken as the averaged second and third measurements using a validated
monitor. Standard clinical care/monitoring should align with NICE recommendations.**
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opportunistic screening and is invited to
attend study screening visit

Patient attends screening visit and
has the study explained by the GP

GP decides which méedication to withdraw
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Informed consent taken from
patients willing to participate

Baseline assessments
Patient characteristics
Patient eligibility assessed by research Past medical history
assistant Clinic blood pressure
Total and HDL cholesterol
eGFR
All medications taken
Quality of life (EQ-5D)
Modified Rankin Scale
Frailty index
MOCA
MARS
Side effects to medication

Baseline assessments conducted

Randomisation

Medication reduction Usual care
+/- self-monitoring of (medication
blood pressure* continuation)
l Follow-up assessments

Self-monitoring for one
week per month

Clinic blood pressure
All medication taken
Quality of life (EQ-5D)

Frailty index

MARS
Follow up with Adherence to medication
GP/nurse dependant reduction

on self-monitored BP

v

Patient safety visit with
GP/nurse at 4 weeks

12 week follow-up
assessment in clinic
or at home

Figure 1

A 4
12 week follow-up
assessment in clinic
or at home

ICD-10 CVD events
ICD-10 total mortality
Side-effects to medication
Other adverse events
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Medication review by GP

Contraindicated medication identified

using the STOPP criteria

Identify 4th, 3rd or 2nd line therapies
in-turn (according to the NICE —
C+A+D algorithm for patients over 55)

No contraindicated
medication prescribed

Patient not prescribed A, C or D

medications /

Identify other antihypertensive medication
to remove based on clinical judgement

NICE treatment steps (C+A+D):

1. Calcium Channel Blocker (C)

2. ACE inhibitor or angiotensin |l receptor blocker (A)
3. Thiazide or thiazide-like diuretic (D)

Yes

~

Yes — Withdraw medication

/V

Monitor response to medication reduction
using to Post-Medication Reduction
Flow Chart (figure 3)

v

Safety follow-up visit at 4 weeks

v

Final study follow-up at 12 weeks

Yes

Figure 2
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Stop antihypertensive medication

» Check BP at 4 weeks or if

symptoms/signs are present*

BP 150/90 mmHg to
180/110 mmHg

v

BP
4+—- Recheck BP 1 week later
<150/90 mmHg
i BP 150/90 mmHg to
Standard clinical 180/110 mmHg
care/monitoring ¢
Already on
'\I lower dose?
Restart on
lower dose

tFor the purposes of OPTIMISE, accelerated hypertension

is defined as BP >200/120 mmHg, or BP >180/110 mmHg

with additional signs or symptoms as listed below:

- Neurological symptoms: headache, seizures, confusion,
cerebrovascular event

- Respiratory symptoms: breathlessness, pulmonary oedema
(and other signs of heart failure)

- Cardiac symptoms: Chest pain

- Vision problems: Visual disturbance, Papilloedema

- Other symptoms: Nausea and vomiting

Urgent (same day) expert opinion should be sought.

Figure 3

| BP
>180/110 mmHg

v

Evidence of accelerated
Hypertension?t

| Yes

— Yes

l No
Restart on J
original dose

Standard clinical
care/monitoring

Restart on original
dose and seek
expert advice

*Signs and symptoms directly related to elevated BP

are not anticipated, but BP should checked if any of

the following symptoms occur:

- Palpitations (withdrawal of rate-limiting drug such
as verapamil, diltiazem or beta-blocker)

- Prostatism (withdrawal of alpha blocker)

- Peripheral oedema (withdrawal of diuretic)
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related
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documents®
Section/item Item | Description Page in
No protocol
Administrative information
Title 1 Descriptive title identifying the study design, population, 1
interventions, and, if applicable, trial acronym
Trial registration 2a Trial identifier and registry name. If not yet registered, name | 2
of intended registry
2b All items from the World Health Organization Trial n/a
Registration Data Set
Protocol version 3 Date and version identifier n/a
Funding 4 Sources and types of financial, material, and other support 12
Roles and 5a Names, affiliations, and roles of protocol contributors 1,12
responsibilities 5b Name and contact information for the trial sponsor 1
5c Role of study sponsor and funders, if any, in study design; 12
collection, management, analysis, and interpretation of data;
writing of the report; and the decision to submit the report for
publication, including whether they will have ultimate
authority over any of these activities
5d Composition, roles, and responsibilities of the coordinating 12
centre, steering committee, endpoint adjudication committee,
data management team, and other individuals or groups
overseeing the trial, if applicable (see ltem 21a for data
monitoring committee)
Introduction
Background and 6a Description of research question and justification for 3
rationale undertaking the trial, including summary of relevant studies
(published and unpublished) examining benefits and harms
for each intervention
6b Explanation for choice of comparators 3
Objectives 7 Specific objectives or hypotheses 3-4
Trial design 8 Description of trial design including type of trial (eg, parallel 4
group, crossover, factorial, single group), allocation ratio,
and framework (eg, superiority, equivalence, noninferiority,
exploratory)
Methods: Participants, interventions, and outcomes
Study setting 9 Description of study settings (eg, community clinic, academic | 4
hospital) and list of countries where data will be collected.
Reference to where list of study sites can be obtained
Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, | 4, table 1
eligibility criteria for study centres and individuals who will
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; perform the interventions (eg, surgeons, psychotherapists)

3 Interventions 11a | Interventions for each group with sufficient detail to allow 5
4 replication, including how and when they will be

Z administered

7 11b | Criteria for discontinuing or modifying allocated interventions | Figure 3
8 for a given trial participant (eg, drug dose change in

9 response to harms, participant request, or

10 improving/worsening disease)

:; 11c | Strategies to improve adherence to intervention protocols, 6-7
13 and any procedures for monitoring adherence (eg, drug

14 tablet return, laboratory tests)

15 11d | Relevant concomitant care and interventions that are 7
16 permitted or prohibited during the trial

1; Outcomes 12 Primary, secondary, and other outcomes, including the 4-5
19 specific measurement variable (eg, systolic blood pressure),

20 analysis metric (eg, change from baseline, final value, time

21 to event), method of aggregation (eg, median, proportion),

22 and time point for each outcome. Explanation of the clinical

23 relevance of chosen efficacy and harm outcomes is strongly

;‘; recommended

26 Participant 13 Time schedule of enrolment, interventions (including any Figure 1
27 timeline run-ins and washouts), assessments, and visits for

28 participants. A schematic diagram is highly recommended

29 (see Figure)

2(1) Sample size 14 Estimated number of participants needed to achieve study 8
32 objectives and how it was determined, including clinical and

33 statistical assumptions supporting any sample size

34 calculations

35 Recruitment 15 Strategies for achieving adequate participant enrolment to 5
36 reach target sample size

2573 Methods: Assignment of interventions (for controlled trials)

39 Allocation:

40 Sequence 16a | Method of generating the allocation sequence (eg, 6
41 generation computer-generated random numbers), and list of any

42 factors for stratification. To reduce predictability of a random

ji sequence, details of any planned restriction (eg, blocking)

45 should be provided in a separate document that is

46 unavailable to those who enrol participants or assign

47 interventions

48 Allocation 16b | Mechanism of implementing the allocation sequence (eg, 6
:g concealment central telephone; sequentially numbered, opaque, sealed

51 mechanism envelopes), describing any steps to conceal the sequence

52 until interventions are assigned

53 Implementation | 16¢c | Who will generate the allocation sequence, who will enrol 6
54 participants, and who will assign participants to interventions

gg Blinding (masking) | 17a | Who will be blinded after assignment to interventions (eg, 6
57 trial participants, care providers, outcome assessors, data

58 analysts), and how

59
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17b

If blinded, circumstances under which unblinding is
permissible, and procedure for revealing a participant’s
allocated intervention during the trial

Methods: Data coll

ection,

management, and analysis

Data collection
methods

18a

Plans for assessment and collection of outcome, baseline,
and other trial data, including any related processes to
promote data quality (eg, duplicate measurements, training
of assessors) and a description of study instruments (eg,
questionnaires, laboratory tests) along with their reliability
and validity, if known. Reference to where data collection
forms can be found, if not in the protocol

5-7

18b

Plans to promote participant retention and complete follow-
up, including list of any outcome data to be collected for
participants who discontinue or deviate from intervention
protocols

Data management

19

Plans for data entry, coding, security, and storage, including
any related processes to promote data quality (eg, double
data entry; range checks for data values). Reference to
where details of data management procedures can be found,
if not in the protocol

Statistical
methods

20a

Statistical methods for analysing primary and secondary
outcomes. Reference to where other details of the statistical
analysis plan can be found, if not in the protocol

20b

Methods for any additional analyses (eg, subgroup and
adjusted analyses)

20c

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical
methods to handle missing data (eg, multiple imputation)

Methods: Monitoring

Data monitoring

21a

Composition of data monitoring committee (DMC); summary
of its role and reporting structure; statement of whether it is
independent from the sponsor and competing interests; and
reference to where further details about its charter can be
found, if not in the protocol. Alternatively, an explanation of
why a DMC is not needed

21b

Description of any interim analyses and stopping guidelines,
including who will have access to these interim results and
make the final decision to terminate the trial

n/a

Harms

22

Plans for collecting, assessing, reporting, and managing
solicited and spontaneously reported adverse events and
other unintended effects of trial interventions or trial conduct

Auditing

23

Frequency and procedures for auditing trial conduct, if any,
and whether the process will be independent from
investigators and the sponsor

Ethics and dissemination







