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Abstract

INTRODUCTION: Recent growth in the functionality and use of technology has

prompted an increased interest in the potential for remote or decentralized clinical

trials in dementia. There are many potential benefits associated with decentralized

medication trials, but we currently lack specific recommendations for their delivery in

the dementia field.

METHODS:AmodifiedDelphimethod engaged an expert panel to develop recommen-

dations for the conduct of decentralized medication trials in dementia prevention. A
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2 HOWARD ET AL.

Advancement andMethods Professional

Interest Area working group of researchers and clinicians with expertise in dementia trials further

refined the recommendations.

RESULTS: Overall, the recommendations support the delivery of decentralized trials

in dementia prevention provided adequate safety checks and balances are included. A

total of 40 recommendations are presented, spanning aspects of decentralized clinical

trials, including safety, dispensing, outcome assessment, and data collection.

DISCUSSION: These recommendations provide an accessible, pragmatic guide for the

design and conduct of remotemedication trials for dementia prevention.

KEYWORDS

decentralized clinical trials, Delphi process, dementia prevention, recommendations, remote
clinical trials

Highlights

∙ Clinical trials of medication have begun adopting decentralized approaches.

∙ Researchers in the field lack guidance on what would be appropriate circumstances

and frameworks for what would be appropriate circumstances and frameworks for

the use of decentralized trial methods in dementia prevention.

∙ The present report provides consensus-based expert recommendations for decen-

tralized clinical trials for dementia prevention.

1 BACKGROUND

The development of online communication technologies and the

increasing acceptance of remote cognitive testing, accelerated by the

global pandemic, have provided greater opportunities for delivering

remote or decentralized medication trials in dementia.1 Decentralized

or remote trials involve conducting some or all of the trial elements

outside the conventional settings of clinical trial sites.2–4 There are

many potential benefits attached to decentralized clinical trials. Such

trials may support greater equity of accessmaking participation acces-

sible to those who are unable to access traditional clinic sites due

to geography, mobility, cost, time, or caring constraints.2–4 This, in

turn, may support the inclusion of more representative populations

and generate more broadly applicable data. Conversely, there are also

risks inherent in remote or decentralized trial delivery that must be

carefully monitored and managed. For example, clinical and safety

responsibilities that protect participants remain critical despite poten-

tial reductions in face-to-face contact and access to standard clinical

care practices.5,6 In order for decentralized trials to succeed, trial med-

ications must be administered appropriately, and validated outcome

assessments are needed.2–4 These considerations may vary in rela-

tive importance depending on the type of medication or medications,

assessments, and population under study, but remain essential com-

ponents for any decentralized trial.2–4 Such trials must also ensure

they are able to comply with the regulatory requirements in the region

where the trial is conducted. All these considerations may place con-

straints on the use of online or remote data collection technologies,

and the extent to which a fully decentralized model can be achieved

is uncertain at present. With an emerging focus on earlier treatment

and prevention, and greater attention on the potential for repurpos-

ing medications alongside testing novel anti-Alzheimer’s medications

directly, the number of medication trials in dementia prevention and

treatment are increasing.7 Although general recommendations for

decentralized trials are nowbeingmade available,2,4 condition-specific

guidelines for medication trials in dementia are lacking. Targeted rec-

ommendations for decentralized remote dementia trials may provide

practical guidance for appropriate trial design and delivery specifically

for dementia.

The aim of the present study was to generate pragmatic and practi-

cal condition-specific recommendations for the design and delivery of

decentralized clinical medication trials in dementia.

2 METHODS

A five-step modified Delphi process was employed based on prior

successful work using such methodology8,9 see Figure 1, Flowchart.

The scope of the recommendations and initial statements were devel-

oped in consultation with members of the executive committee of the

Alzheimer’s Association International Society to Advance Alzheimer’s

Research and Treatment (ISTAART) Clinical Trials and Methodology

Professional Interest Area (CTAM PIA) supplemented by two leading

trialists in dementia with prior experience of leading successful Delphi

processes in the field of dementia (P.K., G.J.).9,10
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HOWARD ET AL. 3

The scope of the consensus process was limited to trials spanning

phases 2b, 3, or 4, testing medications (investigational medicinal prod-

ucts) for the prevention of dementia. The type (etiology) of dementia

waspurposely not specified to allowadaptation spanning interventions

that may include targets beyond Alzheimer’s disease (AD) symptoms

and or pathology. Dementia prevention was selected as a primary

focus, that is, excluding trials in those who have diagnosed dementia

but allowing inclusionof at risk populations including thosewhomaybe

on the prodromal pathway. This was due to concerns that guidance for

decentralized remote trials in thosewith a diagnosis of dementiawould

need to be considerably different and are, arguably, less practicable

at the present time. An initial 24 statements were developed. These

were under the headings of: Eligibility assessment, Trial medication,

Safety (SAE/SUSAR) assessment, Data collection, Quality assurance,

Retention, and Remote outcome assessment.

An international expert panel was engaged and asked to respond

to the initial statements via an online questionnaire designed using

Qualtrics software with anonymous responses collated by topic (e.g.,

safety reporting, outcome verification) and stored on secure Univer-

sity servers. Informed consent was obtained from all Delphi panelists

prior to the start of engagement. Ethics approval was obtained from

the University of New South Wales Human Research Ethics Commit-

tee (HREAP No.3678). Informed consent was obtained from all Delphi

panelists.

Delphi panelists were asked to respond to each statement using a

6-point Likert scale from strongly disagree, disagree, somewhat dis-

agree, somewhat agree, agree, strongly agree, andwere further invited

to provide free text responses, comments or suggestions for further

statements or nuances to guide subsequent rounds. Consensus was

considered achieved if more than 70% of the expert group selected

either agree/strongly agree or disagree/strongly disagree and broadly

achieved if >70% selected either somewhat agree/agree/strongly

agree, or the equivalent for disagree. To limit potential response bias,

the Delphi panelists were blind to each other’s identity and responses.

The initial round of responses were collated by the research team

and a second iteration was developed that incorporated free text

comments to focus on areas where consensus was not achieved in

the first round. This step was then repeated in one further round.

Video-conference discussions were then held with the expert panel

members to more fully explore key areas where consensus was lack-

ing or where responses were inconsistent. The discussions were led

by the research team (R.P., L.H.) who presented the results and invited

the panelist’s views. Thesemeetingswere recorded, and the discussion

used to inform the draft recommendations that were then circulated

back to the panel with three options “agree,” “disagree,” “neutral.”

The results were collated and finalized. The text of the recommen-

dations was refined, with additional clarifications added, based on

final comments from the panel members and the recommendations

were recirculated to the panel for ratification. Because the infrastruc-

ture to support decentralized trials and the regulatory environment

in which they operate varies by geographical region the finalized

guidelineswere thenmorewidely circulated to theAlzheimer’s Associ-

ation ISTAART CTAM PIA. The CTAM PIA is an international grouping

RESEARCH INCONTEXT

1. Systematic review: The authors reviewed the literature

using traditional methods.Whilst there is a growing body

of evidence around the potential for using telehealth in

clinical trials and the utility and validation of remote

neuropsychological testing there remains a gap related

to recommendations for the delivery of decentralized

medication trials in the field of dementia.

2. Interpretation: The present work uses a modified Delphi

process to develop a series of recommendations to sup-

port the design and delivery of decentralized medication

trials for dementia prevention.

3. Future directions: We propose a framework for the

development of trials in this area. Future work may

expand our recommendations further to include demen-

tia treatment trials.

of over 1000 ISTAART members ranging from PhD students, early

career researchers, regulators, and industry representatives to senior

research academics with an interest in dementia and clinical trials.

The CTAM PIA members were invited to join a virtual working group

to respond to the final draft statements with the same three options

“agree,” “disagree,” “neutral” and were provided with the opportunity

to comment. PIA members were able to participate anonymously or to

provide their details including their type of employer (university, gov-

ernment, industry, etc.) and prior experience with clinical trials. The

responses from the PIA members were similarly collated with the per-

centage agreement and were compared to those of the expert panel.

Areas lacking agreement were highlighted as a potential area for more

in-depth future work.

3 RESULTS

Thirteen experts consented to be part of the panel bringing exper-

tise in early and late phase trials, clinical, statistical, and subject area

expertise and a range of career levels from early-mid career to senior

academic panelmembers. Panelmemberswere based across theworld

in Europe, United Kingdom, Africa, North and South America, and Aus-

tralia. Ten completed the first and second online rounds, 11 completed

the third online round, and 10 were available for videoconference

discussion (Figure 1).

In the first round, 24 statements were included in the initial

questionnaire under the headings the Eligibility assessment, Trial

medication, Safety (SAE/SUSAR) assessment, Data collection, Qual-

ity assurance, Retention and loss to follow-up and Remote out-

come assessment. For most statements, responses recording level

of agreement were sought separately for trial phases 2b, 3, and 4.

Additional questions were asked about the locations where study
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4 HOWARD ET AL.

F IGURE 1 Flow chart showing the stages of the Delphi process

procedures could take place. Consensus was achieved for 47.5% of

the statements (n = 32) (>70% selecting agree/strongly agree or dis-

agree/strongly disagree) broadly achieved for a further 20% (n = 14)

(>70% selecting somewhat agree/agree/strongly agree or somewhat

disagree/disagree/strongly disagree) but not for the remaining 32%

(n=22). Areas that failed to achieve consensus in the firstDelphi round

included data collection methods, quality assurance and adherence,

the need for in person dispensing and in person outcome assessment.

There was agreement around the level of remoteness for the locations

where trial tasks could take place (Table 1).

The second questionnaire included 43 statements on the areas that

did not achieve consensus in the prior round and, informed by free text
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HOWARD ET AL. 5

TABLE 1 Consensus on acceptable remoteness for trial
procedures

Procedures that can take place:

Percentage

agreement

At a participant’s home Blood draw 88%

Electrocardiogram (ECG) 75%

Fitting of wearables 75%

Collection of wearables 88%

At a healthcare

provider close to

participants home

Blood draw

ECG

88%

88%

At a Trial site Blood draw 75%

ECG 75%

Electroencephalogram (EEG) 75%

Imaging 100%

Cerebrospinal fluid (CSF)

sampling

88%

Fitting of wearables 100%

Collection of wearables 75%

Online Interview based tools to assess

dementia severity or change

88%

Interview tools to assess mood 100%

comments fromparticipants, resulted in strong consensus achieved for

28% (n = 12), broad consensus for 56% (n = 24), and none for 16%

(n= 7).

The third round included 19 statements that further refined the

areas of disagreement. For the third round 37% (n= 7) achieved strong

consensus, 26% (n=5) achieved broad consensus and 37% (n=7)were

without consensus. The remaining areas lacking consensus focused on

assessing adherence to trial medication, physician assessment after

report of a serious adverse event (SAE), use of medical records for

outcome data and in person dispensing.

Following the third questionnaire, discussion at two expert video-

conference panel meetings and three one-to-one meetings resulted

in agreed final draft recommendations with 40 statements with three

responses “Agree, Neutral, Disagree.” Eleven panel members com-

pleted the final questionnaire and reached consensus for all 40 state-

ments (Supplementary Text A) with additional clarification added to

five statements based on final free-text comments from the expert

panel.

Figure 2 shows the final recommendations from the expert panel.

Overall, the recommendations show thedelivery of decentralized trials

in dementia prevention to be feasible with adequate safety checks and

balances.

3.1 Validation and comment by the CTAM PIA

Twenty members of the PIA provided informed consent to partici-

pate in the working group review of the recommendations. Seventeen

provided responses, one of whom elected to remain anonymous.

One person completed the questionnaire twice with 73% agreement

between their attempts, their most recent completion was used for

analysis. Almost 90% (n = 15) reported their primary employer was

university or not for profit research institute, one person (6%) was

employed in the pharmaceutical industry, and one (6%) by govern-

ment. Four (24%) identified primarily as clinicians with the rest (76%)

describing themselves as researchers. Experience with medication tri-

als in dementia risk reduction ranged from 0 to 5 years (47%, n = 8),

6 to 10 years (24%, n = 4), 11 to 15 years (6% n = 1), and four (24%)

reported having more than 20 years experience. Twelve PIA mem-

bers completed all questions, and in general, the PIAmembers showed

agreement with the expert committee, with the majority (>50%) of

the PIA respondents selecting “agree” for all 40 consensus statements

(Supplementary Text B). There were no statements that the PIA mem-

bers disagreed with. Strong agreement (>70%) was obtained for 29

statements; this included total agreement (100% selecting “agree”) for

8 statements and either no one selecting “disagree” (n=14 statements)

or just one person selecting “disagree” (n = 6 statements). General

agreement was obtained for a further 11 statements with the level of

agreement between 50%and 70%, butwhere the “agree” and “neutral”

categories taken together accounted for >70% of responses meaning

the level of disagreement was low.

There were two consensus statements where the responses were

most mixed, both related to trial medication. For the first, the state-

ment “Clinical trial medication in stable tablet form (with adequate

shelf life and stability in the potential storage conditions it may be

exposed to) can be safely dispensed remotely and delivered to par-

ticipants,” 53% of the PIA group responding to this statement agreed

(n = 10), 46% were neutral, and no-one disagreed. Similarly, for the

subsequent statement “Clinical trial medication that is unstable or

administered intravenously can only be dispensed in a person’s home if

it is administered by a health professional trained in the delivery of the

medication and in the trial protocol AND only after a stable maximal

dose is achieved (e.g., after two or three administrations at a maxi-

mal dose) 53% of the PIA group responding to this statement agreed

(n = 10), 20% were neutral, however, four people disagreed.” There

were no free text comments that provided additional insight into the

responses to these two statements. The comments that were received

from this group highlighted additional areas to evaluate, including the

potential for validating additional tools for remote use, and the appli-

cability of remote trials to specific population groups including the

potential preference of participants from some population groups for

face-to-face contact.

4 DISCUSSION

We provide 40 consensus-based recommendations for the conduct of

remote clinical medication trials from phase 2b onward to phase IV

in dementia prevention. Our recommendations are designed to com-

plement the emerging general guidelines by focusing specifically on

dementia and using expert opinions in the dementia field. Specifi-
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6 HOWARD ET AL.

F IGURE 2 Recommendations for decentralized trials of medicinal products for dementia prevention, phases 2b, 3, and 4
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HOWARD ET AL. 7

  iv) Adherence 
(1) Phase 2b, Phase 3: Adherence to trial medication should be substantiated by 

unused medication and packaging returned to the coordinating centre. 
(2) This may be supplemented by a participant photo or video conference if the 

reliability of the delivery is in doubt. If there is a case where medication is not 
able to be returned to the coordinating centre an appropriate qualified 
professional should provide evidence of drug destruction.  
(a) If regulations do not mandate return of medication a participant photo or 

video conference is required to assess adherence. 
(3) Phase 4: If the IMP includes licensed medication but the formulation in use for 

the trial is unlicensed then adherence to trial medication should be substantiated 
by unused medication and packaging returned to the coordinating centre. 

(4) Phase 4: If the IMP is already licensed and well characterized in a similar 
population a participant photo may be used to assess adherence and medication 
may be disposed of at local pharmacies. 

(5) As technology advances to allow remote recording of adherence; for example; 
using ‘smart’ blister packs or similar, these should be considered for remote 
trials.  

 
5) Safety reporting 

a) AE reporting 
i) Phase 2b, Phase 3: A pre-specified check list asking about adverse events (AE) and 

adverse events of special interest (AESI) and contact with health care services 
should be administered verbally by investigators at pre-set intervals including at 
study visits to study participants.  
(1) Checklists should include questions on timing, duration, severity and treatment 

for AE/AESIs. 
ii) Phase 2b, Phase 3 and Phase 4: A pre-specified online check list asking about 

adverse events (AE) and adverse events of special interest (AESI) and contact with 
health care services should be available to study participants to allow ad-hoc 
reporting. 
(1) Checklists should include questions on timing, duration, severity and treatment 

for AE/AESIs. 
iii) All trial visits should include a reminder to the participant that they should report 

events occurring since the last visit. 
iv) AEs may additionally be identified remotely, e.g. using blood test results. 
v) The trial co-ordinating team should review all reported or identified AE to identify 

potential SAE. 
vi) The trial physician (i.e. the physician at the co-ordinating centre taking responsibility 

for the trial or their physician delegate) should review reported AESI. 
b) SAE reporting 

i) Online checklists may be used for the reporting of SAE (as above), BUT 
ii) SAEs always require telephone or videoconference follow up with the participant or 

informant/carer by the trial investigator AND 
(1) The necessity for additional information and escalation to an in-person face to 

face assessment by a local physician or by the trial physician is determined by 
the trial physician. 

(2) Local physicians should ideally be connected or affiliated to the trial and training 
and support should be made available (e.g. training on the trial protocol and trial 
drug, financial recompense for costs incurred in examining the participant). 

(3) Access to medical records is needed to supplement participant self-report of 
SAE. 

(4) Reported events are monitored to substantiate key data with clinical or other 
data sources. 

F IGURE 2 Continued
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8 HOWARD ET AL.

   
6) Measuring cognition, dementia or other outcomes remotely 

a) Cognitive change should always be measured using validated accepted cognitive 
assessment tools or neuropsychological tests designed and validated for online or 
telephone administration.  
i) The same test and modality of administration should be used longitudinally to 

standardize assessment. 
ii) Phase 2b: A possible change in diagnosis REQUIRES a video or face to face 

assessment but can be supplemented by secondary data sources such as hospital 
records.  

iii) Phase 3, Phase 4: a change in diagnosis including a diagnosis of dementia 
REQUIRES a video or face to face assessment with an appropriately qualified 
professional using standardized diagnostic criteria but can be supplemented by 
secondary data sources such as hospital records.  

iv) Phase 4: Clinical records / data linkage can provide an additional source of dementia 
diagnoses in phase 4 trial IF, 
(1) A prior validation study is available for the data source. 
(2) It can be ascertained whether the diagnoses were made by qualified clinical 

professionals. 
b) Other outcome measures (e.g. assessment of mood) should use instruments designed 

and validated for online or telephone administration. 
c) If regular monitoring of biological, physical activity or movement data is essential to 

evaluate the impact of the trial treatment then wearable technology should be employed 
in remote trials. 

d) If only secondary data are available for part of the study outcomes, this should be fully 
documented, and the potential sources of bias made clear in any subsequent publication. 
In addition, an attempt should be made to provide data as to the likely accuracy of the 
source, and if possible, additional analyses performed to evaluate the potential impact 
that this may have on the results. 

 

F IGURE 2 Continued

cally, our recommendations are to aid researchers in the design and

delivery of remote trials. Our recommendations are not to replace or

dictate particular requirements for any given trial, as specifics are nec-

essarily governed by the protocol approved by an appropriate human

research ethics committee, andmust be in adherence to the applicable

regulatory environment.

Strengths of our study include the composition and commitment

of our Delphi panel members who brought expertise and experience

across the dementia medication trial and dementia risk reduction field

representing clinical trial researchers at all career levels and with

a breadth of dementia-related backgrounds in physiology, medicine

(neurology psychiatry), pharmacology, and psychology.Whereas it was

not possible to have all panelmembers on the same teleconference dis-

cussiondue to timedifferences andavailability, this didmean thatpanel

members were based globally and able to contribute international

perspectives, specifically from Greece, the United Kingdom, Nigeria,

the United States of America, Argentina, and Australia. Furthermore,

although the representativeness of the panel was inevitably limited

due to its size, the recommendations were further ratified and com-

mented on by members of the CTAM PIA working group for remote

trials representing the United Kingdom, United States of America,

Netherlands, Greece, Chile, Brazil, and India.

In general, there was broad consensus around the key aspects of

decentralized trials and although some statements may seem obvious

to some readers, our intent was to produce recommendations that

are accessible to a broad range of research disciplines with differ-

ent levels of expertise and to provide a benchmark in the field. Going

forward, additional discussion may be required around the specifics

of remote dispensing, delivery, and disposal as these may be influ-

enced by local infrastructure and facilities and showed the lowest

level of ratification from the PIA members. In particular, when involv-

ing home administration of intravenous medication once a stable dose

has been achieved in a clinical setting. It should also be noted that

although the levels of agreement are lower among our PIA members,

they responded online, whereas the expert panel was able to engage in

discussion, which potentially facilitated understanding. It is important

to reiterate that our recommendations are not to replace or dictate

particular specifications for any given trial. Trial specifics are neces-
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HOWARD ET AL. 9

sarily governed by the protocol approved by an appropriate human

research ethics committee and must be in adherence to the appli-

cable regulatory environment. For example, some trials may need to

maintain detailed communication pathways with local emergency or

healthcare providers and appropriate trial training should always be

provided.

5 CONCLUSION

Working with an expert review panel and an international trials work-

ing group we used Delphi methodology to produce an accessible and

practical guide for the design and conduct of remote medication trials

in dementia prevention.
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