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ABSTRACT

Objectives The Action To promote brain HEalth iN Adults
study aimed to determine the feasibility and applicability
of recruitment using home blood pressure (BP) monitoring,
routine blood biochemistry and videoconference measures
of cognition, in adults at high risk of dementia.

Design A decentralised double-blind, placebo-controlled,
randomised feasibility trial with a four-stage screening
process.

Setting Conducted with participants online in the state of
New South Wales, Australia.

Participants Participants were aged 50-70 years with
moderately elevated BP (systolic >120and <160 mm

Hg or diastolic >80and <95mm Hg) and >1 additional
enrichment risk factor of monotherapy treatment of
hypertension, diabetes mellitus, elevated low-density
lipoprotein cholesterol, obesity, current smoking or a first
degree relative with dementia, which indicated an elevated
risk for future cognitive decline.

Intervention Triple Pill (active antihypertensive
treatment of telmisartan 20 mg, amlodipine 2.5mg and
indapamide 1.25mg) or placebo Triple Pill (blinded study
capsules).

Primary and secondary outcome measures Primary
outcome was feasibility of the study expressed as the
percentage of participants randomised from those who
were screened. Secondary outcomes were the applicability
of videoconference measures of cognition and the overall
trial, tolerability of the Triple Pill, safety outcomes and
medication adherence.

Results The proportion (95% CI) of patients randomised
to those screened was 5% (2%—10%). The applicability of
the trial expressed as percentage of those who completed
all remote assessments over the number of randomised
participants was 67% (95% Cl 05 to 22%). There were no
serious adverse events or withdrawals from treatment. All
participants adhered to study medication, except for one
person who had two capsules left at the end of the study
period.

Conclusions The feasibility of this decentralised trial

on BP lowering in patients at high risk for dementia is
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This feasibility study was conducted in a rigor-
ous manner with detailed screening and reporting
processes.

= The results are limited by the sample size and ho-
mogeneity (participants were English-speaking
white Caucasian adults).

= The scale-up ability and generalisability of this study
may be limited.

low. However, the applicability of remote assessments of
cognitive function is acceptable.

Trial registration number Australian New Zealand
Clinical Trials Registry (ANZCTR): ACTRN12621000121864.

INTRODUCTION

Because we have an ageing population,
the absolute numbers of those experi-
encing dementia and cognitive decline are
increasing. A new case of dementia is esti-
mated to be diagnosed every three seconds in
the world, and total numbers are predicted
to rise to 152million by 2050, 68% of people
with dementia will be residing in low and
middle-income countries.' * Dementia has
a long prodrome with the pathology arising
decades before the onset of symptoms, and
modifiable cardiovascular (CV) risk factors
such as hypertension, diabetes and smoking,
all acting to increase the future risk.”” As
treatments to alter the neurodegenerative
course of dementia are expensive, targeted
towards only one of the pathological drivers
of dementia (Alzheimer’s disease) and of
modest effect, the prevention of dementia
is the most effective approach to reducing
the disease burden. While multifactorial

BM) Group

Carcel C, et al. BMJ Open 2024;14:080862. doi:10.1136/bmjopen-2023-080862 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-8942-953X
http://orcid.org/0000-0002-6543-4016
http://orcid.org/0000-0002-0104-5679
https://doi.org/10.1136/bmjopen-2023-080862
https://doi.org/10.1136/bmjopen-2023-080862
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2023-080862&domain=pdf&date_stamp=2024-08-23

risk reduction trials have shown promise for dementia
prevention® they are often resource-intensive and not
easily scalable for widespread implementation at a popu-
lation level. Consequently, there is an urgent need to
develop pragmatic public health options for global risk
reduction in dementia, for which effective blood pres-
sure (BP) lowering may be a key strategy.” ® Although
there is considerable randomised evidence to support
BP lowering reducing the risks of cognitive decline and
dementia, these data are derived from older adults with
high CV risk, which leaves gaps in knowledge about the
appropriateness of such treatment in mid-life despite a
strong evidence base linking hypertension in mid-life to
poorer cognition and increased dementia risk.” * Addi-
tionally, recent developments in the formulation of
combination generic antihypertensive drugs at variable
doses provide a potential means for pragmatic, scalable
and deliverable risk reduction solutions for dementia.'” "'

The COVID-19 pandemic challenged face-to-face
interactions and limited the opportunity for research,
but advanced opportunities for videoconferencing and
remote delivery of medical, psychological and psychi-
atric services. Studies support the validity and reliability
of administering videoconference-based neuropsycho-
logical tests in rural and urban settings,'” and diagnostic
outcomes are comparable to traditional face-to-face
assessment of neurocognitive disorders.'?

Herein, we outline the Action To promote brain
HEalth iN Adults (ATHENA) study, which was designed
to test the feasibility of an online and telehealth clinical
trial of BP-lowering as adjunct strategy to standard care
for the modification of CV risk to prevent future cognitive
decline. Key aims of this study were to assess the feasibility
and applicability of recruitment using home BP moni-
toring, routine blood biochemistry and videoconference
measures of cognition, in order to define a population at
higher-than-average risk of dementia by virtue of having
early subclinical measures of cognitive impairment. A
single, fixed low-dose, combination BP-lowering pill (a
“Triple Pill’ containing telmisartan 20mg, amlodipine
2.5mg and indapamide 1.25mg) was selected as study
medication as there is evidence that fixed-dose combina-
tion medications provide adequate BP control without
adversely affecting the side effect profile. However, since
the low-dose Triple Pill has not been tested in older adults
at increased risk of cognitive decline, we also aimed to
determine the short-term tolerability, safety and adher-
ence to, compared with matching placebo, in participants.

METHODS

Trial design and oversight

A decentralised, double-blind, placebo-controlled,
randomised pilot trial with a low-dose Triple Pill (telmis-
artan 20mg, amlodipine 2.5mg, and indapamide
1.25mg vs placebo) was undertaken in participants
deemed to be at high risk of dementia with moderately
raised home BP. The George Institute for Global Health

(TGI) coordinated the trial, managed the database, and
performed the analyses. Study oversight was conducted by
a Steering Committee, comprised of international experts
in the fields of dementia, neurology, neuropsychology,
cardiology, hypertension, CV disease, public health, geri-
atric medicine, statistics, epidemiology and clinical trials.
This committee was responsible for development and
execution of the study design, protocol, data collection
and analysis plan as well as drafting reports. The study
medications were purchased from regulatory-approved
manufacturers, and encapsulated and packaged by PCI
pharma services, a Therapeutic Goods Administration
current Good Manufacturing Practices licensed manu-
facturing facility in Melbourne, Australia. The tablets
selected were based on the requirement for no more than
half an existing dosage form. Each dose of the three study
drugs was placed in a capsule; a process that was followed
for each tablet and 100% verified by a second manufac-
turing staff member. The capsules were then filled with
microcrystalline cellulose, to prevent rattle, and semiau-
tomatically closed. Matched placebos were packaged in a
similar way. This trial was registered with the Australian
New Zealand Clinical Trials Registry (ANZCTR).

Patients, procedures and randomisation
Potential participants were eligible if they were aged
between 50 and 70 years and had moderately raised
BP (systolic >120mm Hg and <160mm Hg or diastolic
>80and <95mm Hg), and another enrichment factor
that indicated elevated risk of cognitive decline. The
enrichment factors were through self-report of any of
the following: monotherapy treatment of hypertension,
diabetes mellitus, elevated low-density lipoprotein choles-
terol, obesity, current smoking or a first-degree relative
with dementia. Full details of the inclusion and exclusion
criteria are outlined in online supplemental table 1.
Participants were recruited through social media (mainly
using TrialFacts,'* a company that specialises in social media
recruitment for clinical trials) and a community campaign
led by TGI. The trial was conducted online, withoutin-person
interaction between study personnel and participants. A
four-stage screening process was used (figure 1), which
consisted of (1) an online questionnaire to assess initial
eligibility with questions on enrichment factors including
elevated or high cholesterol; (2) telephone consultation for
consent, collection of demographic and clinical data and a
screening assessment using the Modified Telephone Inter-
view for Cognitive Status,” ' a 13-item telephone-based
screening tool to detect pre-existing dementia or significant
cognitive impairment; (3) daily home BP monitoring using
a certified OMRON device and the collection of fasting
bloods for assessment of routine biochemistry (electro-
lytes and renal function), liver function and lipids and (4)
a brief assessment with a neuropsychologist to determine
baseline cognitive function using the Test of Premorbid
Function, Montreal Cognitive Assessment for Dementia'’
and an additional five neuropsychological tests to derive
a Global Cognitive Composite.'™® The tests assessed
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OMNLINE SCREENING
Estimated 10 minutes

v

TELEFHOME SCREENING
Estimated 45 minutes

Y
Postal supply of BP monitors with instructions and
blood testreferrals (BP for one day, in triplicate
morning and evening, complete blood tests within
aweek)

'

VIDEQCONFERENCE
Consent and eligibility
Estimated 45 minutes

v

VIDEQCONFERENCE
Baseline cognitive testing
Estimated 45 minutes

!

RANDOMISATION
Postal supply of trial medication
Followed by phone calls to confirm
date of the first dose

| Allocated to active treatment | Allocated to placebo treatment |

v v

TELEPHOME FOLLOW UP WEEK 1: Safety
Estimated 10 minutes

v v

Inform GP the patient has
undergone randomisation

A

Lost to follow-up (give Lost to follow-up (give
reasons) reasons)
Discontinued intervention Discontinued intervention
(give reasons) (give reasons)

v .

VIDEOCONFERENCE FOLLOW UP WEEK 4: Final cognitive testing
Estimated 45 minutes

v

FASTING BLOOD TEST

v

VIDEOCONFERENCE FOLLOW UP WEEK &: Safety,

Provide GP BP, blood test bloods and BP measurements
results and interpreted ¢ Estimated time: 10 minutes
neuropsychological test Subsegquent provision of interpreted
results neuropsychological test results via courier, courier

also collect BP monitors and remaining medication

Figure 1 Study procedures. BP, blood pressure; GP, general practitioner.

memory, processing speed and executive function and  and semantic animals), and Oral Trail Making Test. Partic-
comprised the Rey Auditory Verbal Learning Test delayed  ipants also completed the Cogstate Online Brief Battery to
recall (RAVLI- delayed recall), Symbol Digit Modalities  assess psychomotor function, attention, visual learning and
Test (SDMT) oral version, Verbal Fluency (letters (F, A, S) working memory, and executive function.”! According to
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the results, a neuropsychologist determined according to
normative data, if any test performance was <1 SD below
expected limits and in turn, if an individual met standard
diagnostic criteria for a minor neurocognitive disorder.

After confirmation of eligibility, participants were
randomised according to participant sex via an allocation
list generated by an independent statistician to Triple Pill
(telmisartan 20mg, amlodipine 2.5mg and indapamide
1.25mg) or a placebo Triple Pill in the form of study
capsules, distributed by mail to the homes of participants
from a central pharmacy (Syntro Health, Melbourne,
Australia). During the randomisation visit, participants
were asked to complete the Patient Health Questionnaire
(PHQ-9)* and Pittsburgh Sleep Quality Index (PSQI)* via
aRedcap online survey, as measures of depressive symptoms
and sleep quality, respectively. Participants were required to
take their study medication daily for 4weeks.

Follow-up visit 1 was via a telephone call at 7days
postrandomisation. Subsequent follow-up visits occurred
at 4 and 6 weeks through videoconference by trained staff
who remained unaware of randomised treatment assign-
ment. BP was self-measured by participants following
measurement guidelines of the American Heart Associ-
ation (AHA).** They were provided with the documenta-
tion needed to attend local laboratories for fasting blood
tests at the beginning of the study and at 6 weeks of: elec-
trolytes (Na’, K'), and renal (ie, blood urea nitrogen,
serum creatinine, estimated global filtration rate) and
liver function (aspartate aminotransferase, alanine trans-
aminase); glucose; and low-density lipoprotein, high-
density lipoprotein, total cholesterol and triglycerides.

Patient and public involvement

Prior to the conduct of this study, The George Insti-
tute’s Brain Health Consumer panel were consulted
with regards to study design, consent process and other
patient facing documents. The panel provided sugges-
tions to improve wording of the patient information and
consent form. The Brain Health Consumer panel consists
of people with lived experiences, caregivers and repre-
sentatives of community organisations. The results of this
study will be disseminated within the community through
media engagement.

Outcomes

The prespecified primary outcome was feasibility,

expressed by a percentage with a 95% CI of participants

randomised to those screened. That is, the numerator was

the number of participants randomised and the denom-

inator was the number of participants who commenced

the eligibility questionnaire via the TrialFacts screening

form. Reasons for screen failure were recorded, as were

reported motivations to participate in the study through

an exit survey.

Secondary outcomes were:

1. applicability of videoconference assessments, calculated
as percentages, with 95% CI for: the number of eligi-
ble participants who began videoconference testing

(numerator) divided by the number of participants
who met eligibility criteria via telephone screening
(denominator) and the number of participants who
began videoconference testing at 4-week follow-up
(numerator) by the number of randomised partici-
pants (denominator).

2. feasibility of the trial was calculated as a percentage with
95% CI of those that completed all remote assessments
(numerator) over number of randomised participants
(denominator).

3. tolerability of the Triple Pill during 6weeks of follow-
up measured in randomised participants as: the num-
ber of prespecified adverse events of special interest
(AESI) covering headaches, syncope or collapse, falls,
pedal oedema, hypokalaemia, hyperkalaemia and hy-
ponatraemia, recorded in the database; and the num-
ber of participants who withdrew from treatment.

4. prespecified safety according to all serious adverse
events (SAE) that were reported between time of en-
rolment/randomisation through to trial completion.

5. adherenceto study medication according to self-reported
pill count of missed doses.

Other feasibility outcomes are outlined below.

1. Administration of neuropsychological assessments via
videoconference, calculated as the percentage of par-
ticipants who completed neuropsychological assess-
ments, with reasons for failure collected.

2. Self-completion of online Cogstate brief battery as-
sessed by completion rates, calculated as the number
of participants who completed the assessment (nu-
merator) over the number who began the assessment
(denominator), at screening and at week 4. Cogstate
test performance criteria were applied to determine
whether sufficient responses were recorded to allow
computation of a reliable outcome measure to catego-
rise whether tests were passed, a performance or com-
pletion failure. Where a participant had a completion
failure in any test, they were deemed as not completing
the assessment.

3. Applicability of BP monitoring at home, calculat-
ed as the number who completed at home BP self-
measurement (numerator) over the number eligible
from telephone screening (denominator).

We also assessed the size of the treatment effect as
preintervention and postintervention change with 95%
CI on the composite and individual component scores
for memory, processing speed and executive function
in the global cognitive composite and Cogstate results.
Effect size changes for total PHQ-9 and PSQI scores were
measured preintervention and postintervention, as were
changes in BP (systolic and diastolic).

Post-trial survey

All participants who were randomised or completed stage
3 of the screening process (at home testing) were invited
to participate a post-trial survey (online supplemental
table 2) to assess their satisfaction with the procedures
and outline motivating factors for their participation.
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For randomised participants, survey results were linked
to their participant identification number. For all partic-
ipants, consent to the survey was implied in those who
completed the survey. All responses were recorded anon-
ymously in the database.

Sample size

As ATHENA is a pilot feasibility study to inform the sample
size calculation of a large-scale trial, we aimed to include
50 participants to be randomised, based on recommen-
dations by Sim & Lewis.”” For feasibility and pilot trials,
the sample size per arm ranges from 10 to 300 partici-
pants (median 36, IQR 25-50) for trials with dichoto-
mous endpoints. To achieve the recruitment target of 50
participants in our trial, 200 potential participants were
estimated to require video teleconference neuropsycho-
logical tests, 650 for self-home BP monitoring and 2000
for online screening.

Statistical analysis

At each stage of the study screening process, the number
of participants screened and subsequently eligible at
each stage were recorded. Feasibility and applicability
outcomes were expressed as percentages with 95% CI,
constructed using the standard formula for a binomial CI.
Baseline characteristics were summarised according to
treatment allocation. Test scores (Preclinical Alzheimer’s
Cognitive Composite 5 [PACC5]: RAVLT delayed recall,
SDMT, Oral Trials B, Phonological Fluency, Semantic
Fluency, PHQ-9 total, PSQI Global, Cogstate (Detection,
Identification, One Card Learning, One Back, Groton
Maze Test) were summarised using mean (SD) preinter-
vention and postintervention, with differences calculated
with paired t tests. Ladder plots were used to graphically
display test scores for each randomised participant.
Changes in BP from baseline were calculated as mean
difference with 95% CI by randomised treatment. The
overall BP difference between Triple Pill and placebo
was calculated using a linear mixed effects model, with
postrandomisation BP as the dependent variable, fixed
effects for baseline BP, treatment group, visit (week), and
an interaction between the treatment variable and visit
and patient as a random effect. BP variability was calcu-
lated for each participant as the SD of their BP measures
from weeks 1-4 and summarised as means according to
treatment allocation.

Exit survey data were summarised visually. Bar charts
were used to present the answers to nine questions for
participant motivation for entry in the study. Cronbach’s
alpha was used to measure the internal consistency of the
motivation questions calculated via pairwise correlations
between questions in the survey. Answers to two free-text
questions eliciting information on participant’s motiva-
tion to enter the trial, and suggestions to motivate others
to participate in a similar trial, were summarised using
word clouds derived using the wordcloud package in R.
All analyses were undertaken R V.4.2.0.%°

Data availability statement

Deidentified unpublished data on individual test scores
for PACC5, RAVLT Delayed recall, SDMT, Oral Trials B,
Phonological Fluency, Semantic Fluency, PHQ-9 total,
PSQI Global and Cogstate can be made available on
reasonable request to the corresponding author.

RESULTS

Feasibility and applicability of the trial

The ATHENA study recruited from 12 October 2021 to
3 February 2022. A total of 131 participants completed
the online screening, of whom 100 were eligible for tele-
phone screening (figure 2). There were 31 participants
who failed online screening; the main reasons were
already taking >2 antihypertensives (n=13) and being
outside the eligible age range (n=10). Another 62 partic-
ipants were failures at telephone screening (see figure 2
for detailed reasons). This left 38 eligible people for home
BP and blood testing, in whom 12 were able to proceed to
screening stage 3 (videoconference with neuropsycholog-
ical testing) and 6 were randomised into the study.

The feasibility of the study, as assessed by the propor-
tion of patients randomised out of those screened, was 5%
(6/131; 95% CI 2 to 10%) (table 1). Applicability of the
assessments administered via telehealth at screening was
32% (95% CI 18% to 49%). There were two randomised
participants who were unable to complete all remote
assessments, one failed to complete all neuropsycholog-
ical testing (lost connection) and one failed to monitor
or record their BP/heart rate from weeks 1-6. Thus, the
overall applicability of the trial was 67% (95% CI 22% to
96%).

All the 12 (100%) participants who began the video-
conference neuropsychological assessments were able to
complete them. Feasibility of completing the online inde-
pendent Cogstate brief battery was 81% (95% CI 54%
to 96%) at screening, since 13 out of 16 completed the
assessment. In those randomised, six began the Cogstate
assessment and five completed it, yielding a feasibility of
83% (95% CI 36% to 100%).

Of the 38 participants who entered the home BP self-
measurement, 27 were able to complete all assessments;
thus, applicability of home BP monitoring was 71% (95%
CI 54% to 85%).

Participant characteristics and outcomes

Baseline characteristics of the six randomised participants
(three female) are presented in table 2. Two participants
were allocated to active treatment and four to placebo.
Median (range) age at baseline was 61.7 years (IQR
56.5-70.5), and mean (SD) systolic BP were 128.8 mm Hg
(7.4) and 138.9mm Hg (1.6) in the placebo and active
treatment arms, respectively. In terms of comorbidities at
screening, one person had a previous stroke, one person
had a fall in the last 12 months, four had hypertension
and five had elevated cholesterol. Three participants
confirmed they had a parent with dementia.
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Completed Trialfacts/Join Us
online screening (n=131)

Screen failure (n=31)
o Not between 50-70 years old (n=10)

® No enrichment factors (n=6)
o Taking 2 or more antihypertensives

A 4

»> (n=13)
e Not in NSW (n=2)

Screen 1: Telephone (n=100)

Screen failure (n=24)
e Serious psychiatric condition (n=1)
® BP out of range (n=6)

e Low TICSm score (n=1)
o Taking 2 types of antihypertensives

\4

v

(n=11)
® No enrichment factors (n=2)

(n=38)

Screen 2: At-home BP + bloods

e Unable to meet study requirement
(n=1)
o Not willing to stop ACEI (n=1)

® Out of age bracket (n=1)
Withdrew (n=8)
Unable to contact (n=30)

v

v

Screen failure (n=15)

e Ave BP too low (n=9)

e Ave BP too high (n=5)

o Taking 2 types of antihypertensives

+ Neuropsych (n=12)

Screen 3: Videoconference

(n=1)
Withdrew (n=7)
Unable to contact (n=4)

v

Screen failure: no cognitive
impairment (n=6)

Randomisation (n=6)

v

v

Allocated to active
treatment (n=2)

v

Allocated to placebo
treatment (n=4)

(n=6) Completed 4 weeks of randomised treatment, Neuropsych
videoconference follow-up at 4-weeks and 6 weeks (bloods)

Figure 2 Recruitment steps. BP, blood pressure; TICSm, Modified Telephone Interview for Cognitive Status; NSW, New South

Wales; ACEI, angiotensin converting enzyme inhibitor.

In presenting all planned outcomes according to
standards of reporting of clinical trial data, we acknowl-
edge extreme imprecision in the estimates of the treat-
ment effect due to the very small sample size, such that
these results should be interpreted cautiously. Effect size
changes of the cognitive assessments are presented in
online supplemental table 3. Changes in test scores prein-
tervention and postintervention are presented as ladder
plots: PACC) total and mean (online supplemental figure
1), RAVLT delayed recall, SDMT, Oral Trials B, Phono-
logical Fluency, Semantic Fluency (online supplemental
figure 2), and PHQ:9 total, PSQI Global (online supple-
mental figure 3). There were no consistent results seen
between groups in the cognitive assessments.

The effect of the Triple Pill (vs placebo) for systolic
and diastolic BP over 4weeks was -8.4mm Hg (95% CI
-79.6 to 62.9) and -14.8mm Hg (95% CI —43.1 to 13.5),

respectively. The mean systolic BP variability for partici-
pants on the Triple Pill was 16.4mm Hg compared with
10.2 mm Hg for those on placebo.

In the six randomised participants, two AESIs were
reported, one headache and one hyperkalaemia (K" 5.5);
there were no SAEs or withdrawals from treatment. In
terms of medication adherence, one participant reported
one dose missed in weeks 1-4. At the week 6 follow-up
assessment, five participants reported no study medica-
tion remaining, and one reported only two capsules were
remaining.

Post-trial survey

The exit survey was completed by 21 participants (4
randomised and 17 screened but not randomised). They
all stated that the procedures were easy to follow. Partic-
ipants were motivated to participate in the trial because
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Table 1 Primary, secondary and tertiary outcomes of the
ATHENA study

Outcome n N

% (95% CI)

Primary

Feasibility of study (proportion of 6 131
participants to those screened)

5 (2 t010)

Secondary

1. Applicability of videoconference
assessments

(i) Eligible participants who begun 12 38
videoconference testing after meeting

eligibility criteria via telephone

screening

32 (18 to 49)

(i) Participants who begin 6 6
videoconference testing at 4 weeks
follow-up after being randomised

100 (54 to 100)

2. Applicability of the trial 4 6 67 (22 to 96)
3. Tolerability during follow-up at 6
weeks:
a. Adverse events of special interest 2
b. Participant withdrawal from
treatment
4. Serious adverse event 0 6
Tertiary
1. Feasibility of videoconference 12 12 100 (74 to 100)
neuropsychological assessments
2. Feasibility of completing CogState
brief battery independently online
At screening 13 16 81 (54to0 96)
At week 4 5 6 83 (36 to 100)
3. Applicability of BP monitoring at 27 38 71 (54to85)

home.

Primary—feasibility of the study: the denominator is the number of
participants who commence the eligibility questionnaire via the TrialFacts
screening form, and the numerator is the number of participants randomised.
Secondary—applicability of videoconference assessments: (i) the number
of eligible participants that begin video conference testing (numerator),
divided by the number of participants meeting eligibility criteria via
telephone screening (denominator); (i) the number of participants who begin
videoconference testing at 4-week follow-up (numerator) over the number
of randomised participants (denominator). (1) Applicability of the trial —The
number of participants that complete all remote assessments (numerator)
over number of randomised participants (denominator), (2) Tolerability during
follow-up at 6 weeks: (a) Adverse Events of Special Interest (pre-specified
options in the database were: headache, syncope/collapse, falls, pedal
oedema/ankle swelling, hyperkalaemia, hypokalaemia, hyponatraemia). (b)
Participant withdrawal from treatment. (3) Safety: any serious adverse event
(SAE).

Tertiary: (1) Feasibility of completing the videoconference neuropsychological
assessments —percentage of participants who complete videoconference
neuropsychological assessments once testing has begun, (2) Feasibility of
completing CogState brief battery independently online—the number of
participants that complete the assessment (numerator) over the number

that begin the assessment (denominator). (Note: Calculated at screening
and at week 4), (3) Applicability of BP monitoring at home—The number that
completed home BP self-measurement (numerator) over the number eligible
from telephone screening (denominator). Remaining tertiary outcomes are
effect size changes and presented in online supplemental tables.

ATHENA, Action To promote brain HEalth iN Adults; BP, blood pressure.

they were concerned about dementia, cognition and
their health (figure 3). This was reflected in the answers
given in the prespecified motivation questions (online
supplemental figure 4) suggesting that being at increased
risk from subjective memory issues was ‘fairly’ or ‘very’

important (16/21) as was getting access to the treatment
if proven to be safe and effective after the trial (17/21).
Receiving a gift card was not an important reason for
participation (11/21). Internal consistency of the moti-
vation questions was good (Cronbach’s 0=0.854, 95% CI
0.62 to 0.91).

DISCUSSION

The primary goal of our study was to evaluate different
aspects of the feasibility of using social media and online
screening with remote neurocognitive and home BP
assessments as methods for conducting a decentralised
clinical trial in participants at increased risk of dementia.
The main finding is that the four stages of remote
screening and recruitment of older adults with increased
risk is not readily feasible for a large clinical trial of the
prevention of dementia.

Of 131 expressions of interest through social media,
there were 125 screen failures, which may reflect the
non-targeted non-personal approach to participation (49
participants withdrew or did not answer when contacted)
or use of an overly arduous, screening process. Recruit-
ment of participants in the ATHENA study were through
social media via TrialFacts and social media accounts
X (formerly Twitter) and Facebook. In addition, we
performed a community campaign through a clinical
trial registry and by trial advertisement in primary care
physician clinics. A majority of potential participants
came through social media suggesting that while this
type of recruitment campaign may initially capture the
attention of the target population, it does not neces-
sarily translate to commitment to participate in the trial
as evidenced by 30 non-contactable and 8 withdrawals of
potential participants after completing online screening
(figure 1). Our results do not clearly indicate a preferen-
tial approach to recruitment, they may also suggest that a
broad range of recruitment techniques are required for
such trials of prevention. However, the study did show
that among eligible participants, the conduct of online
videoconference assessments (baseline and follow-up
neuropsychological assessments) and self-completion of
an online cognitive test was feasible and applicable. An
important advantage of this approach is the wide reach
and inclusivity, and opportunity to avoid significant
costs and constraints of time and travel for participants
and research staff.?’ Being able to undertake research
procedures at home or another familiar environment
can alleviate anxiety, as noted during COVID-19 restric-
tions.”® However, some of the reported pitfalls in remote
trial delivery include a lack of connectedness, which may
impact on retention and potential bias towards those who
are computer literate or have access to the internet.”’

As populations continue to age, dementia is rapidly
increasing public health concern. Prevention is strongly
advocated by the WHO,” AHA™ and other leading
organisations, where the ultimate success of defining
approaches will depend on several factors, one of which
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Table 2 Participant baseline characteristics by randomised treatment

Placebo Triple Pill Overall Overall
Mean (SD) Mean (SD) Mean (SD) Median (range)

Number of participants 4 2 6 6
Female 2 1 3 3
Age, years 62.7 (6.4) 63.5 (9.9) 63.0 (6.7) 61.7 (56.5, 70.5)
Height, cm 166.5 (10.0) 165.0 (9.9) 166.0 (8.9) 168.5 (153.0, 175.0)
Weight, kg 89.5 (13.2) 66.5 (6.4) 81.8 (15.9) 80.5 (62.0, 105.0)
BMI 32.5 (5.5) 24.4 (0.6) 29.8 (6.0) 28.11 (24.0, 39.3)
Smoking

Never smoker 2 1 3 3

Ex-smoker 3 3
Alcohol, >1 per week 2 2 4 4
Highest level of education

Undergraduate degree 1 1 2 2

Postgraduate degree 2 1 & 3

Other 1 1 1
Systolic BP 128.8 (7.4) 138.9 (1.6) 132.2 (7.8) 133.3 (121.7, 140.1)
Diastolic BP 83.1 (2.1) 87.9 (4.1) 84.7 (3.5) 84.4 (80.0, 90.8)
Heart rate 72.6 (3.2) 68.2 (NA) 71.7 (3.4) 72.7 (68.2, 76.2)
Glucose, mmol/L 5.3 (0.45) 5.0 (0.28) 5.2 (0.40) 5.2 (4.7,5.7)
Total cholesterol, mmol/L 4.7 (1.04) 5.6 (0.57) 5.0 (0.97) 5.2 (3.2, 6.0)
LDL, mmol/L 2.75 (0.91) 2.90 (0.14) 2.8 (0.71) 2.9 (1.5, 3.6)
HDL, mmol/L 1.23 (0.34) 2.25 (0.35) 1.57 (0.61) 1.45 (0.90, 2.50)
Triglycerides, mmol/L 1.55 (0.40) 0.95 (0.21) 1.35 (0.45) 1.30 (0.80, 1.90)
Creatinine, pmmol/L 87.5 (22.5) 80.0 (14.1) 85.0 (19.0) 90.0 (55.0, 105.0)
Sodium, mmol/L 139.0 (2.9) 138.5 (2.1) 138.8 (2.5) 139.5 (135.0, 142.0)
Potassium, mmol/L 4.35 (0.39) 4.40 (0) 4.37 (0.30) 4.35 (4.00, 4.90)
BUN /urea, mmol/L 5.05 (1.41) 6.00 (0.99) 5.37 (1.27) 5.7 (3.6, 6.7)
eGRF, mL/min/1.73m? 70.3 (13.3) 81.5 (3.5) 74 (11.9) 72 (61, 90)
AST, U/ 21.8 (5.5) 35.0 (1.4) 26.2 (8.1) 26 (17, 36)
ALT, 1U/I 30.8 (14.8) ) 27.5 (12.5) 21.5 (16, 49)

ALT, alanine transaminase; AST, aspartate aminotransferase; BMI, body mass index; BP, blood pressure; BUN, blood urea nitrogen; eGFR,
estimated glomerular filtration rate; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

being the ability to recruit the necessary large number
of participants for clinical trials to test applicable strat-
egies.”’ There are many challenges to the inclusion of
older people in clinical trials *' **: methods of obtaining
informed consent, access issues, ethnic barriers, subject
fears and concerns, gatekeeper influence, comorbidity
and competing risks of mortality. Proposed solutions to
incorporating optimal participant recruiting methods
include the tailoring of processes to suit the target popu-
lation, such as: telephone calls for home-bound popula-
tions, radio or newspaper advertisements in participants
aged >65 years; and the use of mailings and fliers about
research. Other solutions include the removal of access
barriers through the provision of remote trial delivery
options or defraying the costs of transportation, and the

provision of clear communication to potential partici-
pants and their caregivers.”

Hypertension is a key modifiable risk factor dementia
and cognitive decline.” ** The proposed mechanisms
include the contribution of elevated BP to cerebro-
vascular disease, endothelial cell dysfunction, damage
to microvessels, subclinical cerebral infarction, cere-
bral white matter lesions, inflammation and the modi-
fication of Alzheimer’s disease pathology.”* However,
questions remain as to the role of BP lowering for the
protection of cognitive function. Clinical trials, such as
Systolic Blood Pressure Intervention Trial-Memory and
Cognition in Decreased Hypertension, which showed
that a reduction in mean systolic BP from 139.7 mm Hg
to 121.6mm Hg was associated with a 15% reduced risk
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Figure 3 Word clouds from exit survey.

of incident dementia and mild cognitive impairment,”
have not been designed primarily for the prevention of
dementia.” There is a clear need of a risk reduction trial
that to reliably determine the role of BP lowering for the
prevention of dementia.

There are several limitations to our study. As a small
feasibility study, it was inevitably unable to provide precise
estimates, but the focus was on feasibility and applicability
of certain trial procedures. Another limitation was that
it was conducted in only one state of Australia, and we
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cannot be sure that the findings would be similar in a
wider context.

We recommend a simplified one to two stage screening
process to improve the recruitment of a trial using anti-
hypertensive medications to attenuate cognitive decline
in high-risk adults. Codeveloping recruitment strategies
with people with lived experience of cognitive decline
and their caregivers likely will improve feasibility.

In conclusion, we report the feasibility of administering
a decentralised clinical trial conducted via telehealth to
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assess the applicability of online recruiting and remotely
assessing a population of people who likely had early
stages of declining memory and higher-than-average
risk of dementia. While studies with multiple screening
processes in a non-targeted population are not feasible,
the use of home cognitive and other assessments are
applicable to those who meet eligibility criteria.
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