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Decentralized Clinical Trials 1)

The Future of Medical Product Development?*

Gail A. Van Norman, MD

he Covid-19 pandemic disrupted many clin-
ical trials that were potentially bringing
new ics to ket itis

untallied cost of the pandemic in lives and quality
of life owing to delays in releasing potentially benefi-
cial therapeutics to patients in need. A separate side-
effect of the pandemic has been swift adoption of vir-
tual interactions between physicians and patients to

Currently, clinical trials for drug approval often
already include decentralized elements, and DCTs
often incorporate traditional design with decentral-
ization of the patient/subject interactions (Central
llustration).

ADVANTAGES OF DCTs: SMALLER, FLEETER,
CHEAPER, MORE DIVERSE?

provide continuity of care while intaining social
distancing. This comes at a time of rapid advance-

DCTs may improve the logistics of conducting a

Pediatric RESEARCH

www.nature.com/pr

SPECIAL ARTICLE OPEN

Improving clinical paediatric research and learning from
COVID-19: recommendations by the Conect4Children
expert advice group

Athimalaipet V. Ramanan (5%, Neena Modi**, Saskia N. de Wildt™® and c4c Learning from COVID-19 Group

BACKGROUND: The COVID-19 pandemic has had a devastating impact on multiple aspects of healthcare, but has also triggered
new ways of working, stimulated novel approaches in clinical research and reinforced the value of previous innovations.
Conectachildren (cdc, www.conectéchildren.org) is a large collaborative European network to facilitate the development of new
medicines for paediatric populations, and is made up of 35 academic and 10 industry partners from 20 European countries, more
than 50 third parties, and around 500 affiliated partners.

METHODS: We summarise aspects of clinical research in paediatrics stimulated and reinforced by COVID-19 that the
Conect4children group recommends regulators, sponsors, and investigators retain for the future, to enhance the efficiency, reduce
the cost and burden of medicines and non-interventional studies, and deliver research-equity.

FINDINGS: We summarise aspects of clinical research in paediatrics stimulated and reinforced by COVID-19 that the
Conect4children group recommends regulators, sponsers, and investigators retain for the future, to enhance the efficiency, reduce
the cost and burden of medicines and non-interventional studies, and deliver research-equityWe provide examples of research
innovation, and Inlluw |h|§ with remmmmdnnnns to \mprm! the efficiency of future trials, drawing on industry perspectives,
regulatory i d parent-patient-public involvement. We end with a comment on
progress made towards gr T mr.emaunna\ hnrmomsamn of paediatric research and how lessons leamed from COVID-19 studies
might assist in further improvements in this important area.

Pediatric Research (2022) 91:1069-1077; hrtps/doi.org/10.1038/541390-021-01587-3

INTRODUCTION areas as well as parent patient involvement. These groups
Coronavirus-induced infective disease (COVID-19) has had a provide advice to academia and industry to desl innovative
devastating impact on multiple aspects of healthcare. However, paediatric cal trials. Bringing the expertise of these experts

nandemic has alsn trinaered new wavs of workina. stimulated tnaether with exnerts from the reaulatory aaencies nravided us
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In the wake of COVID-19, decentralized clinical

trials move to center stage

Marcus A. Banks, Science Writer

In January 2021, New York's Northwell Health hospital
system launched a clinical rial to learn whether the
over-the-counter drug fametidine (also known as Pep-
cid) reduces the severity of COVID-19 in symptomatic
patients who do not require hospitalization. The ran-
domized trial began in response to anecdotal reports
along with clinical studies showing that Pepcid
benefited COVID-19 patients (1). But the tral had a
twist: It was completely virtual; no visits to a research
site required (2). In fact, it was the first fully virtual clini-
cal trial for the health system. Northwell leaders say it
won't be the last.

“COVID has sped up this process, and for the
better,” says Christina Brennan, VP for clinical research
at Northwell's Feinstein Institutes for Medical
Research. Brennan says that the initial design for the
trial called for on-site visits, and that trial leaders

pivoted upon realizing that prospective participants
preferred to recuperate at home. The virtual madel
has enabled Northwell to recruit a more diverse set of
participants than in its other trials, Brennan says, per-
haps because on-site visits were not a barrier. Drugs
(either Pepeid or placebo) were mailed to participants,
and all laboratory draws were done at their home. The
trial, which Northwell conducted in partnership with
the Cold Spring Harbor Laboratory, NY, has concluded
enrollment as of September 2021. Data analysis is
ongoing.

Northwell is not alone in direct mailing—the prac-
tice became widespread during the pandemic. “That
was basically ubiquitous. For all of our trials with oral
therapy, we kept patients at home,” says Keith Flah-
erty of Massachusetts General Hospital in Boston
Flaherty says a high pricrity in the early days of

CORE CONCEPTS



‘Opportunities provided by the digital
environment play an increasingly crucial
role in children’s development and may be
vital for children’s life and survival’

Children reported that the digital
environment afforded them crucial
opportunities for their voices to be heard
in matters that affected them’

United Nations Committee on the
Rights of the Child, General Comment

25

“.decentralised measures should improve the
efficiency of future paediatric clinical
trials...sponsors can reduce the trial burden to
children and their families by incorporating
flexibility in timing and number of hospital
visits. This is important as missing school or
social activities is one of the main self-reported
burdens to children when participating in trials

Improving clinical paediatric research and
learning from COVID-19: recommendations
by the Conect4Children expert advice group
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Patient reported outcome assessment must be
inclusive and equitable

Patient-reported outcomes are increasingly collected in clinical trials and in routine clinical practice, but strategies
must be taken to include underserved groups to avoid increasing health disparities.

Melanie J. Calvert, Samantha Cruz Rivera, Ameeta Retzer, Sarah E. Hughes, Lisa Campbell,

Barbara Molony-Oates, Olalekan Lee Aiyegbusi, Angela M. Stover, Roger Wilson, Christel McMullan,
Nicola E. Anderson, Grace M. Turner, Elin Haf Davies, Rav Verdi, Galina Velikova, Paul Kamudoni,

Syed Muslim, Adrian Gheorghe, Daniel O'Connor, Xiaoxuan Liu, Albert W. Wu and Alastair K. Denniston

collected in clinical trials can provide

valuable evidence of the risks and
benefits of treatment from a patient
perspective, to inform regulatory approvals,
clinical guidelines and health policy. PROs
are increasingly collected routinely in
clinical settings, at an aggregate level for
audit and benchmarking, for real-world
evidence generation, and as an input or
predicted output for clinical decision tools
and artificial intelligence (Al) in health'”.
At an individual patient level, PROs
can be used to facilitate shared decision
making, screen or monitor symptoms, and
provide timely care tailored to individual
needs’. PROs are also increasingly used in
value-based healthcare initiatives'.

Efforts to capture and report PRO data
should be inclusive and equitable, addressing
the diverse needs of all patients with the
condition of interest, including groups
historically and currently underserved
by research™”. Issues of diversity, equity
and inclusion (Box 1) have recently been
highlighted in PRO ethical guidelines, which
have identified a number of concerns to be
addressed in PROs research’.

P atient-reported outcomes (PROs)



https://www.nature.com/articles/s41591-022-01781-8.pdf




What We Do

Aparito brings clinical trials to patients and
unlocks real-world data through mobile apps,
video assessments & wearable devices.

We provide a patient-centric platform that
integrates clinical & regulatory expertise to
capture patient data and develop digital
endpoints for hybrid and decentralized clinical
trials to streamline the drug development process.

We digitize clinical trials.
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Atomb™ Features

AtomB™ is the clinical trial platform that offers Video Assessments, PROs, Telemedicing, EDC and eConsent.

All via one smartphone app.

T i T

I -H | __

E L_%_ hO] —
Patient App & Climical & Sponsor aCoA Data Analytics Regulatory
Dashiboard Portal Compliance

Aparito 12
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Patient App & Dashboara

Self Onboarding and
eConsent

Patients can be onbodaraed
and consent to the study
remotely from their
dashboard

Questionnaires
Customized or clinically
valid digitized PROs
Tasks/Assessments

Allow patients to carry out
assessments and perform
task from the comfort of
their home

DocuSign

Tasks & Assessments

Patients can perform tasks
from the comfort of their
home including our vTUG
and SARA™™E video

assessments

Diaries

Allows patients to report a
range of infarmation from
symptoms to medication
dosage that are taking
Events

Allow patients to report
adverse side effects in
real-time




eCOA

Video

Atom5™ video capture &
analysis locates specific
points on the body and
computes the speed and
trajectory of each movement
to explore smoothness of
motion and erratic patterns,
enabling clinicians to assess
features such as gait and
posture.

atom

ePRO

The PRO module is fully
configurable and tracks
actual patient outcome
scores In addition to
measuring each patient
against the cohort. Our
technology also has
personalized branching for
response-based dota
capture, making dato
capture more dynamic.
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Atom5™ Unique Offerings

113 thrw 20 recond the chind s Gak
assasament [Mameal waking)

THiy corratyy of DAY OiMgrard Lok

SARANeme vTuUG

Guring oHl waking taves. The SARA tests were digitized The video

e

imed up-and-go

\ o n colle -~ ~ (ot i) e ey -~
1S SARA collaboratior WTUG) test uses video

-»:Erl* DZNE capture and pattem

TR NOWM SIS 10 NeCor: 1he

NS TONBOM GOR INAmen | recognition locnuble

{Howl to - Tos Woking)

SARA™™ and conventional objective, sensitive high

SARA are highly correlated frequency assessments

FEEDS

Feeding & Eating Evaluation viDeo analysiS (FEEDS) uses

~
.

Atomb’

' software to identify specific points on the face
and hands and apply machine learning techniques to

characterize age-dependent eating skill and technique.




Clinical & Sponsor Portal

Clinician Portal

This allows the clinician to
upload clinical data to the
system, and communicate
directly with individual

patients

Real-Time

All patient captured data
can pbe viewed In real-uime
to ensure quality and
regular uploaads

O.
il e

Dashboard

This allows the sponsor to
view all patient data in an
individual or cohort view with
controlled access to the

eCRF and eTMF

Verification

With e-Link

Pl can issue a specific link

10 the patient via their email
which they need to access

the e-consaent
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Patient Group
Accelerator Programme

he Aparnto Patient Group Accelerator Programme |Accealerator)
addresses the high unmet needs of patient communities by co-

developing new digital biomarkers with patient groups

Aparito lounched the Accelerator pregramme in 2020 to provide an

initiative where a company and p.’_)tif‘n’ community, with the support of

rhe Accelerator is designed to understand and ideally fulfil the patients'
neads, by working closely with patient organisations and finding new

endpoeints that would be relevant to their specific conditions

Aparito has ¢ long-stanaing expertise in working with patient groups anc

von the EURORDIS Black Pearl Award 2022 for Health Technelogy

& * © % EURORDIS
e At ek e of
AWARDS



Duchenne
UK

Aparito

DMDHeme Co-Creation Pathway

Location: UK
Condition: Duchenne Muscular Dystrophy
Duration: 12 Months

Overview and Challenges

Aparito worked with Duchenne UK to identify
new digital biomarkers that could help provide
a moere accurate mapping of the transfer stoge
of the disease, i.e, pregression from ambulatory
to non-ambulatory, and that focused on upper
limb strength, which waos identified as important
for patients in all stages of DMD

Participants were put inte cohorts to ensure that
they weren't asked to complete a task which
they were physically unable to do.

* Cohort one: ambulatory
* Cohort two: transfer

* Cohort three non-ambulatory

Our Approach
12 participants onboarded to opp

Total of 62 videos uploaded, from 8
participants

52 videos (84 %) used in analysis
(remaining do not include task, or

completed task)
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Pose Estimation Software

OpenPose

Open-source software that detects points on
the human body, hands and feet.

Output is a json file per frame, with pixel
coordinates of each body point, and a
confidence value associated with each point.

MediaPipe

Open-source framework for creating machine
learning projects that analyse video data.

Many additional computer vision tools to
pose-estimation e.g. segmentation, tracking.

-Parceotual-Con Putng- Labl/ooe NPOSs
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openpose software

OpenPose Is open-source software
that detects points on the human
body, face, hands and feet,

Can detect multiple people, or can
restrict to specified number.

Two different models - COCO
(18pts) and Body_25 (25pts,
includes feet),

Output is a json file per frame, with
pixel coordinates of each body
point, and a confidence value
associated with each point,
Optional additional output is a copy
of the original video, annotated with
the identified body points.
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The Patient - Patient-Centered Outcomes Research
hetps//dol 0eg/10.1007/580271021-005651
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Time to See the Difference: Video Capture for Patient-Centered Clinical
Trials

Elin Haf Davies®” - Clare Matthews” - Adeline Merlet* - Martine Zimmermann'

Accepted: 12 December 2021
© The Authoe(s) 2022

Abstract

Developing therapeutics for the treatment of rare discases usually requires a strong understanding of the naturad history of the
discase. Often, it also requires the creation of novel assessment tools and clinical trial endpoints, In discases where mobihity
is impacted, the use of video to capture the impact of the disease and the assessment of specific paramcters, such as gait and
stride length, can help design sensitive endpoints. Video as an assessment tool also allows the use of historical videos or
videos filmed by non-experts outside of clinical settings. Given the increased use of telemedicine, the use of video may be
a useful addition to clinical trial assessments. Two cases are presented: (1) the use of video in the development of asfotase
alfa (Strensiq®) in hypophosphatasia is detailed as an example of the utility of this type of assessment in rare diseases: and
(2) 3 home-setting video tool that was developed and validated (SARA™™) from a commonly used clinical scale (Scale
for the Assessment and Rating of Ataxia [SARA]), allowing paticnts to record their own severity of ataxia. While there
are certain limitations associated with video assessment, advancing technologies such as automated analysis and machine
learning provide a tremenlous opportunity for automated analysis of video recordings, reducing the bias associated with
human assessment.

1 Introduction of novel “fit-for-purpose’ assessment tools and clinical trial
endpoints are frequently required.

20
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Medication Adherence
INn Practice

Medication Adherence as Observed Across
a Pediatric Epilepsy Cohort within
a Resource-Limited Setting

Patients with a diagnosis of "refractory epilepsy” aged
between 4-Byears (median: 10) were recruited for the study

Patients were required to download the study specific
smartphone app powered by the Atom5™ software
platform

* Influencing and monitoring adherence:

Prompts were provided for patients when their
antiseizure medication (ASM) was due

Caregivers were able to state whether medication was
taken or not, and provide reasoning

A medication adherence report was alse completed in
addition

aparito

§
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Medication Adherence in Practice

Medication Adherence as Observed Across
a Pediatric Epilepsy Cohort within a Resource-Limited Setting

“1 found mﬂﬂhﬂrﬂ' B Murnber of prompts indicating adherence
vm?w“rﬂg B Murmber of prompts indicating non-odheranca
reminding me when it

was time for meds”

Reasons for non-adherence encompassed:

1. Forgetfulness (the most common factor)

2. self perceived inefficacy (drug does not work)

2. No remaining drugs

4. The belief that it was making their child unwell (side effects)

Dermanstrating the feasibiity of digital health to support pediatric patients in South africa
Epilepsio Open, 2021 Dec; 6(4): 653-662

" & guaoditaibive study explorfing coreghers’ experiences perspectives, and expectations for precision maedicine in epilepsy in 5
South Alrica
gparlto Epilepsy & Behavior Volurne 117, April 2021,

23
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A qualitative study exploring caregivers’ experiences, perspectives, and = m
expectations for precision medicine in epilepsy in South Africa s
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Demonstrating the feasibility of digital health to support
pediatric patients in South Africa
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Episode 26: 'THE CLOUD' with Dr.
Timothy Chou
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These ultrasound stickers can see inside
the body

Aug 4,2022

This article is published in collaborationwith | MIT News

Seminars in Fetal and Neonatal Medicine 27 (2022) 101331

Contents lists available at ScienceDirect
Seminars in Fetal and Neonatal Medicine

journal homepage: www.elsevier.com/locate/siny

o

Using real-world data in pediatric clinical trials: Lessons learned and future  %==
applications in studies of persistent pulmonary hypertension of

the newborn

Thomas F. Miller ", Andreas Kaiser*, Thomas Schmelter *, Joerg Lippert”,

Jonathan M. Davis™*

* Bayer Pharma U1 LLC, 100 Bayer Boolevard, Whiggany, N, KJ 07981, USA

® International Neanataf Consortium, USA
© Tugts Medical Center ond the Tujts Clinical and Translotional Science Institmse, Boston, MA, USA

ARTICLEINFO ABSTRACT
Keywords: Persistent pulmonary hypertension of the newbom (PPHN) is 3 complication of term birth, characterized by
Pediatric clinical trials persistent hypoxemia secondary to failure of normal postnatal reduction in pulmonary vascular resistance, with
:::" ::i: ﬂ:w! potential for short- and long-term morbidity and mortality. The primary pharmacologic goal for this condition is
Perctteat pulmanacy byperteasion of the reduction of the neonate’s elevated pulmonary vascular resistance with inhaled nitrie oxide, the only approved
o ¥ treatment option. Various adjunctive, unapproved therapeutics have been trialed with mixed results, likely

related ta challenges with recruiting the full, intended patient population into clinical studies. Recently, real
world data and subsequent derived evidence have been urilized to improve the efficiency of various pediatric
clinical trials. We aim to provide recent perspectives regarding the use of real-world data in the planning and
execution of pediatric clinieal trials and how this may facilitate mote streamlined assessment of future thera-
‘peutics for the treatment of PPHN and other neanatal conditions.
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