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Welcome and Overview | Day 1
Mark McClellan
Director, Duke-Margolis Center for Health Policy

http://www.healthpolicy.duke.edu/
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Statement of  Independence
The Robert J. Margolis, MD, Center for Health Policy is part of Duke University, and as 
such it honors the tradition of academic independence on the part of its faculty and 
scholars. Neither Duke nor the Margolis Center take partisan positions, but the 
individual members are free to speak their minds and express their opinions regarding 
important issues.

For more details on relevant institutional policies, please refer to the Duke Faculty 
Handbook, including the Code of Conduct and other policies and procedures. In 
addition, regarding positions on legislation and advocacy, Duke University policies are 
available at http://publicaffairs.duke.edu/government.

http://www.healthpolicy.duke.edu/
https://provost.duke.edu/faculty-resources/faculty-handbook/
https://oarc.duke.edu/sites/default/files/documents/2015_Code%20of%20Conduct_statement%20of%20ethical%20principles_Final.pdf
https://oarc.duke.edu/policies
http://publicaffairs.duke.edu/government
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Disclaimer
Funding for this workshop was made possible in part by a cooperative agreement from 
the U.S. Food and Drug Administration. The views expressed in written workshop 
materials or publications and by speakers and moderators do not necessarily reflect 
the official policies of the Department of Health and Human Services nor does 
mention of trade names, commercial practices, or organizations imply endorsements 
by the U.S. Government.

http://www.healthpolicy.duke.edu/
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Meeting Agenda (Day 1)
1:00 pm Welcome and Opening Remarks

1:15 pm Session 1: Perspectives on Use of DHTs in Clinical Trials

2:50 pm Break

3:00 pm Session 2: Impact of DHTs on Clinical Trial Accessibility and Diversity

4:05 pm Concluding Remarks

4:15 pm Adjournment

http://www.healthpolicy.duke.edu/
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Meeting Agenda (Day 2)
1:00 pm Welcome and Overview

1:10 pm Session 3: Actigraphy in Clinical Trials to Support Drug Development

2:30 pm Break

2:40 pm Session 4: Use of Other Sensor-Based DHTs in Clinical Trials for Drug Development 

3:40 pm Break

3:50 pm Session 5: Key Priorities for the Advancement and Integration of DHTs into Clinical Trials for 

Drug Development 

4:35 pm Closing Remarks

4:45 pm Adjournment

http://www.healthpolicy.duke.edu/
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Opening Remarks from FDA
Jacqueline Corrigan-Curay
Center for Drug Evaluation and Research
U.S. Food and Drug Administration

http://www.healthpolicy.duke.edu/
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Session 1: Perspectives on Use of  DHTs in 
Clinical Trials
1:15 pm – 2:50 pm EST



9

Leonard Sacks
Associate Director of Clinical Methodology

Office of Medical Policy, Center for Drug Evaluation and Research

US Food and Drug Administration



www.fda.gov/digitalhealth

Use of Digital Health Technologies in 
Clinical Trials

Leonard Sacks
Office of Medical Policy

CDER 
FDA
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New technologies, new capabilities

• We all recognize the profound impact that new technologies 
have on our ability to gather clinical data

• Computers that formerly occupied entire buildings are now 
condensed into our cellphones with extraordinary capacities for 
data storage and analysis

• DHTs provide opportunities to quantify clinical features more 
precisely

• To transmit data from patients wherever they are
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What are DHTs?
A digital health technology (DHT) is a system that uses computing 
platforms, connectivity, software, and/or sensors, for healthcare and 
related uses.  Examples include but are not limited to portable sensors 
and/or mobile applications (mobile apps) such as activity trackers and 
smart watches. 
• Our focus today is on a subset of these which are portable 

instruments that can be worn by patients or placed in their 
environments

• More specifically we will be discussing those that involve the use of 
sensors to measure clinical features
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Transducer Output Clinical feature to 
be measured

Data processing Clinical DHT

Galvanometer voltage/
current/
impedance

Heart rhythm Algorithm

Accelerometer Voltage/
current/
impedance

Walking,
Scratching
Sleep Tremor

Algorithm

Photoelectric sensor Voltage/
current/
impedance

Blood oxygen 
saturation

Algorithm

Electrochemical 
sensor

Voltage/
current/
impedance

Blood glucose Algorithm/
Calibration Curves

Thermocouple Voltage/
current/
impedance

Temperature Algorithm
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As far as biosensors go, 
they measure clinical features

Discrete events

• Steps
• Breaths 
• Coughs 
• Heart beats
• Seizures
• Tremor
• FEV1

Continuous/frequent readings

• Glucose
• pO2

• Temperature
• ECG
• Blood pressure
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Importance in clinical management

• DHTs are already in widespread clinical use e.g., continuous 
glucose monitors, ambulatory blood pressure monitors, mobile 
cardiac monitors

• Their clinical value is appreciated in making more comprehensive 
clinical assessments, and allowing us to monitor patients from 
their homes rather than at clinic visits
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Importance in drug development
• Clearly these advantages can also be applied to clinical trials
• DHTs may allow us to modernize the performance of trials, improve 

trial efficiencies
• Measurement in challenging populations e.g., neonates, patients with 

dementia
• Measure new clinical characteristics such as stamina, gait stability, 

tremor
• They may provide more convenient and/or precise ways to measure 

existing features e.g., sleep, exercise, blood pressure
• They may allow measurement of rare events which were difficult to 

capture e.g., arrhythmias, seizures, apneic spells
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Novel types of data that continuous recording 
by biosensors can provide

Opportunities Examples

Richer data instead of snapshots - average steps per day v.s. 6MWD, 
- continuous glucose monitoring v.s. HBA1C

Ability to detect rare events - arrhythmias, seizures, apneic spells

Data from patients who cannot report - scratching in infants with atopic dermatitis, sleep in   
patients with dementia

Dose response information - on/off effects in Parkinson’s

New types of measurement - Accelerometer measurements of gait stability that 
may predict falls
- Measurements of coughing, sneezing, tremor
- Behavior patterns in dementia or depression
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Summary of endpoints in 
registrational trials 2015-2020

Type of endpoint NDAs  
N=218

Examples of endpoints measured

Chemistry 30% HBA1c, pregnancy test, GFR
Hematology Severe neutropenia

Pathology Increase/decrease of parabasal cells; biopsy proven acute rejection, clearing of anterior chamber cells

Microbiology Sustained virological response, plasma viral load, conversion to negative sputum

Imaging +/- (survival, 
clinical signs)

22% Bone mineral density; vertebral fractures, spleen volume, progression free survival

Physiological/ functional 
measurement

7% 6 minute walk, normal sinus rhythm, FEV1, sleep studies

Clinical event /clinical sign 22% Death, hospitalization, MACE, MS relapse

CRO/PRO 32% Toronto western spasmodic torticollis rating scale, Hamilton depression rating scale, Rheumatology scale 
ankylosing spondylitis scale, psoriasis severity index, seizures, sleep, prostate symptom score

Biomarker

Clinical 
endpoint
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• Clinical laboratory measurements
o Continuous glucose monitoring, pulse oximetry

• Physiological measurements
o Heart rate and rhythm, breathing and lung function, seizures, 

syncope, temperature, weight

• Performance assays
o Stamina, strength, coordination, abnormal movements, sleep, 

cognition

Types of  endpoints where DHTs may play a role
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Challenges in replacing tried and tested 
methods with new methods

• Why has the uptake of DHTs in trials lagged behind?
• A world of uncharted territory
• Reluctance to move from tried and tested measures to those 

with potential advantages and potential risks and uncertainties-
applies to regulators and to industry

• How to recognize improvements on existing “gold standards”
• How to recognize disadvantages
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Scientific data

• Scientific data are key to confidence in new measurements
• How do new measurements stack up against existing benchmarks 

of drug  activity?
• How robust are they in measuring known drug effects?
• What other approaches should we be taking to bolster our 

confidence in DHTs?
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Working towards a common goal
• FDAs commitment to modernize clinical trials, incorporate 

technological and scientific advances and potentially address the 
enormous costs and burden of drug development

• Interest from Congress, industry and others in the community to 
enhance efficiencies in drug development 

• Interests of new stakeholders, engineers, and DHT manufacturers 
in supporting clinical trials

• Patients seeking more convenient ways to participate in the 
research enterprise
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PDUFA VII DHT Commitments
IV.C. ENHANCING USE OF DIGITAL HEALTH TECHNOLOGIES TO SUPPORT 
DRUG DEVELOPMENT AND REVIEW

• C.1  Develop Framework
• C.2  Establish Committee
• C.3  Convene 5 public meetings
• C.4  Identify 3 demonstration projects
• C.5  Develop Guidance
• C.6  Develop Prescription Drug User-Related Software (PDURS) Guidance
• C.7  Expand review capabilities
• C.8  Enhance IT capabilities to review DHT-generated data

https://www.fda.gov/media/151712/download

https://www.fda.gov/media/151712/download
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Published March 16, 2023
Submit Comments 

by 05/15/2023
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DHTs for Drug Development Webpage
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Tracking Submissions Containing DHT Data 
Form 1571 and Form 356H 
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Published Dec 2021
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Method of measurement versus Endpoints
• Validation and verification are technological assessments. They address how well 

the technology measures the clinical feature of interest. 

• Justification of an endpoint (or a clinical outcome assessment) is a clinical issue. 
It addresses how well the clinical feature of interest represents a meaningful 
response to treatment (nothing to do with the DHT).
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Formulating a meaningful clinical endpoint

What is being measured? Steps

What is the time window of observation? 4 weeks

What is the formula for the response in 
each patient?

Change from week 1 to week 4 in average 
daily step count
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Is the DHT suitable for use in the trial?
(Operational issues)

• Ugly or elegant?
• Easy to put on ?
• Easy to operate? 
• Comfortable to wear for the required time period?
• Battery life?
• Syncing data?
• “Bring your own” approach?
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• Enrollment screening and enrichment
o Help us quantify disease severity, functional status at enrollment

• Safety monitoring
o Identification of rare AEs, real time access to safety data

• Dose effect
o Visualize response over dosing interval

• Endpoints
o Most compelling in superiority studies. Non-inferiority studies may 

be challenging to interpret

Uses for DHTs
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Actigraphy
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Actigraphy
• We are generally not aware of how much we exercise, sleep or sit, 

which is one of the reasons actigraphy apps are so popular
• These data may be equally informative for clinical trials in a number 

of neuromuscular, cardiorespiratory and rheumatologic diseases 
where we rely on assessments of patient functionality

• For some of these diseases, such as heart failure, pulmonary 
hypertension, muscular dystrophy, we have relied on the 6 minute 
walk distance (6MWD) to measure the effects of treatment 
o This is a clumsy test confounded by performance anxiety, levels of 

enthusiasm, pain or discomfort to name a few
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Actigraphy
• Actigraphy offers many potential advantages over the 6MWD

o Provides data over long periods of time rather than just at study visits
o Allows data to be obtained from patients in their homes, performing activities of daily living 

without the need to travel to trial sites
o Seems to be a more natural way to measure functionality

• Actigraphy may also be tailored to measure other specific activities such as tremor, 
scratching, coughing

• Accelerometers are in widespread use in cellphones, smartwatches and a plethora 
of wellness and fitness devices so the technology is already fairly well understood.

• For these reasons, actigraphy is the technology that has received the most attention 
from industry and regulators 

• We have an entire session on actigraphy hoping to address challenges and identify 
opportunities in order to support its use in clinical trials
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Other Sensors
• Actigraphy is clearly not the only technology  of interest.
• Medical devices may also play a significant role in evaluating the effects of 

treatment.
• Continuous glucose monitoring has had a major impact on the clinical management 

of diabetes. Small wearable sampling devices allow easy access to glucose levels as 
they change over the day. The value of these is probably under-utilized in clinical 
research.

• Small wearable monitors that can measure cardiac rate and rhythm, record ECGs, 
measure blood oxygen saturation and more, are widely available. We look forward 
to hearing how these may play a role in clinical trials. 

• Another promising area involves sensors that are not worn but are placed in the 
patient’s environment. These are versatile in measuring patient movement, 
activities, and many physiological or pathological events. They may also simplify the 
demand on patients that wearables present.
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The list goes on…

• Microphones that analyze voiceprints
• Cameras for visible lesions
• Electrodes to monitor muscles, nerves and brains
• Undoubtably plenty that we have not thought about
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Patients
• A fundamental consideration regarding DHTs is the people who will use them.
• On one hand DHTs offer opportunities to gather data from patients wherever they 

are. This may appeal to patients who have difficulty traveling to clinical sites such as 
those with socio-economic challenges. This promises to make trials more inclusive.

• On the other hand there are individuals who are unable or unwilling to use 
electronic technology.

• How do we strike the right balance to make trials more inclusive?
• Could the use of DHTs provide biased data?  For example, sicker patients not using 

their DHTs, resulting in a selective loss of data on poor outcomes.
• Perhaps a neglected, but foundational question is whether patients believe that 

DHTS reflect their experience.
• Our session on diversity and inclusion will address this.
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Ultimate public health goals

• Shouldn’t lose sight of goal for patients, and diseases
• More drugs for areas of medical need
• Better characterization of drug effect in clinical trials
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Aims of the Meeting
• Understand the landscape of available technologies and their uses:

o Actigraphy 
o Other sensors

• Identify areas of opportunity, new technologies for measurement, 
diseases that can be studied in new ways

• Identify ways to gain confidence in the use of DHTs for drug 
development

• Identify gaps – Scientific and regulatory gaps to support use of these 
technologies

• Identify usability issues that may either promote or discourage 
engagement of diverse populations
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Matthew Diamond
Chief Medical Officer

Digital Health Center of Excellence

US Food and Drug Administration
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Permission to include slides pending.
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Lucy Cesnakova
Program Lead

Digital Medicine Society
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DiMe is a global non-profit dedicated to advancing the ethical, effective, 
equitable, and safe use of digital medicine to redefine healthcare and 
improve lives.

Our purpose

Introducing the Digital Medicine Society (DiMe)

Source: https://www.dimesociety.org/index.php/about-us-main

https://www.dimesociety.org/index.php/about-us-main
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Introducing the Digital Medicine Society (DiMe)

We launched in May 2019...

Source:https://www.prnewswire.com/news-releases/digital-medicine-society-now-accepting-members-300848402.html and https://www.statnews.com/2019/06/05/new-digital-medicine-
society/

https://www.prnewswire.com/news-releases/digital-medicine-society-now-accepting-members-300848402.html
https://www.statnews.com/2019/06/05/new-digital-medicine-society/
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67Source: https://www.dimesociety.org/index.php/about-us-main

… and sit at the intersection of two communities

https://www.dimesociety.org/index.php/about-us-main
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Equity & access challenges

There remain populations that are still and repeatedly 
underrepresented in clinical trials. 

Protracted timelines

It takes, on average, 10-15 years to bring a new drug to market. 

Recruitment challenges

One in five trials is terminated with no answer about drug 
efficacy due to failure to recruit.

Low rates of technical success

The likelihood of successfully bringing a new molecule to market is 
just 5%. 

Despite hundreds of diseases having no cure, today’s clinical 
trials industry is characterized by…

Digital Medicine Society (DiMe) / Clinical trials



DiMe’s Crowdsourced Library of Digital Endpoints

Source: https://www.dimesociety.org/index.php/knowledge-center/library-of-digital-endpoints

104 Sponsors have collected digital endpoints
Primary, Secondary or Label Claim

Last updated January 31, 2023

Exploratory Only
Is your company’s work missing? 
Submit it to DiMe:
https://bit.ly/DiMe-Endpoints 

https://www.dimesociety.org/index.php/knowledge-center/library-of-digital-endpoints
https://bit.ly/DiMe-Endpoints


DiMe’s Crowdsourced Library of Digital Endpoints

Source: https://www.dimesociety.org/index.php/knowledge-center/library-of-digital-endpoints

104 Sponsors have collected digital endpoints…

>68% of 
examples
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35%

18%

38%
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Phase

Phase

Phase

Phase

Phase

Sponsors start digital endpoint 
development early

Digital Endpoints

Is your company’s work missing? 
Submit it to DiMe:
https://bit.ly/DiMe-Endpoints 

Pharma trusts digital products, 
primary/ secondary endpoints

Endpoint Positioning

Primary endpoints116

Secondary endpoints206

Exploratory6

UNIQUE ENDPOINTS378

Digital endpoints are being used across drug, 
device, biologic, and genetic product 
development

Investigational Product

Last updated January 31, 2023

*Only drug trials with reported phases are 
included

Other26

Label Claim20

Drug

Biologic

34.1%

8.3%

Genetic 0.3%

51.2%

Device

6.1%Other

https://www.dimesociety.org/index.php/knowledge-center/library-of-digital-endpoints
https://bit.ly/DiMe-Endpoints


Digital Medicine Society (DiMe) / Regulatory status of DHTs

FDA Launched new draft guidance in Dec 2021

Source: https://journals.sagepub.com/doi/pdf/10.1177/1073110520917047, Playbook team analysis | Available at playbook.dimesociety.org

Clarifies that DHTs need not necessarily be 
medical devices

Supports BYOD approaches

https://journals.sagepub.com/doi/pdf/10.1177/1073110520917047
https://playbook.dimesociety.org/
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EMA Guidance and Qualified Digital Endpoints

Source:https://www.ema.europa.eu/en/documents/scientific-guideline/qualification-opinion-stride-velocity-95th-centile-secondary-endpoint-duchenne-muscular-dystrophy_en.pdf and 
https://www.ema.europa.eu/en/documents/other/questions-answers-qualification-digital-technology-based-methodologies-support-approval-medicinal_en.pdf

Digital Medicine Society (DiMe) / Regulatory status of DHTs

https://www.ema.europa.eu/en/documents/scientific-guideline/qualification-opinion-stride-velocity-95th-centile-secondary-endpoint-duchenne-muscular-dystrophy_en.pdf
https://www.ema.europa.eu/en/documents/other/questions-answers-qualification-digital-technology-based-methodologies-support-approval-medicinal_en.pdf
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Source: https://www.dimesociety.org/index.php/knowledge-center/library-of-digital-endpoints

104 Sponsors have collected digital endpoints…
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https://www.dimesociety.org/index.php/knowledge-center/library-of-digital-endpoints
https://bit.ly/DiMe-Endpoints


74Source: https://medium.com/digital-medicine-society-dime/the-rapid-evolution-of-digital-endpoints-are-we-headed-in-the-right-direction-c25bbcb32eee

DiMe’s Crowdsourced Library of Digital Endpoints

https://medium.com/digital-medicine-society-dime/the-rapid-evolution-of-digital-endpoints-are-we-headed-in-the-right-direction-c25bbcb32eee


Digital Medicine Society / Measuring what matters

75Source: https://www.karger.com/Article/Pdf/509725

Ensure you identify measures that matter

Digital Biomarkers

Review Article

Digital Measures That Matter to Patients: A 
Framework to Guide the Selection and Development 
of Digital Measures of Health

Christine Manta a,b  Bray Patrick – Lake a,c  Jenifer C, Goldsack a 

a Digital Medicine Society , Boston, MA, USA; bElektra Labs, Boston, MA, USA; 
cEvidation Health, Inc., San Mateo, CA, USA

Digit Biomark 2020;4:69-77

DOI: 10.1159/000509725
Received: May 9, 2020
Accepted: June 25, 2020
Published online: September 15,2020

© 2020 The Author(s)
Published by S. Karger AG, Basel
www.karger.com/dib

This article is licensed under the Creative Commons Attribution-NonCommeercial-
NoDerivatives4.0 International License (CC BY-NC-ND) 
(http://www.karger.com/Services/openAccessLicenses). Usage and distribution for 
commercial purposes as well as any distribution of modified material requires 
written permission.

Viewpoint

Digital Measures That Matter to Patients: A Framework to guide the Selection and Development of Digital Measures of Health 
Digit Biomark 2020;4;69-77 = DOI:10.1159/00509725

This figure was adapted from original work by Evidation Health, with permission. This figure illustrates patient considerations that should drive digital measure selection and development, these should precede 
technical considerations [8]. Additional information on subsequent technical considerations are available at [36, 37, 38 ]

Critical Patient Input

Meaningful Aspect of Health

Concept of Interest 

Outcome to be measured

Endpoint 

Aspect of a disease that a patient a) does not want to become worse, b) wants 
to improve or c) wants to prevent
• May be shared across some conditions and diseases

Simplified or narrowed element that can be practically measured
• Patients may have different symptoms
• Symptoms may vary over time
• Symptoms relevance may vary over time

Specific measurable characteristics
• Measures may be relevant to multiple symptoms
• Asses technical specification of sensor and whether it is suitable for 

measuring this outcome in this population 

Health research only; Precisely defined, statistically analyzed variables
• Sensors may support multiple measures & endpoints

What do you wish that you could do, but your condition 
prevents you from doing it?

What part of your life is most frustratingly impacted by 
your condition?

What are the symptoms that most impact you ability to do 
these activity?

Do these measures make sense to you?

How much change do we need to see in this symptom 
before it really starts to make a positive difference in your 
life?

https://www.karger.com/Article/Pdf/509725
http://www.karger.com/Services/openAccessLicenses


Founding Project Partners Project Collaborators

Advancing nocturnal scratch 
as a digital endpoint for atopic 

dermatitis

Expert 
Partners:

Source: https://dimesociety.org/access-resources/digital-measures-nocturnal-scratch/

Mobile in Clinical Trials / Digital Measures Development at DiMe

https://dimesociety.org/access-resources/digital-measures-nocturnal-scratch/


Patient 
Research

Measures Terminology & 
Ontology

Deployment to 
Clinical Trials

Payer 
Acceptance

● Data and evidence from mixed 
methods research

● Conceptual framework

● Data and evidence supporting 
technical definition

● Evidence-based ontology

● 10 tools supporting successful 
operational implementation

● Case studies

● Translating patient value to 
commercial value

● Modeling potential increases 
in drug utilization

● Key insights & action items

Source: https://dimesociety.org/access-resources/digital-measures-nocturnal-scratch/

https://dimesociety.org/access-resources/digital-measures-nocturnal-scratch/


Partners

Identifying Patient Specified Digital 
Measures in Alzheimer’s Disease and Related 

Dementias

Digital Solutions Collaborators

Source: https://dimesociety.org/access-resources/digital-measures-adrd/

Mobile in Clinical Trials / Digital Measures Development at DiMe

https://dimesociety.org/access-resources/digital-measures-adrd/


Project Partners Digital Solutions Collaborators

Source: https://www.dimesociety.org/access-resources/digital-measures-physical-activity/

DiMe Projects / Digital Measures Development / Core measures of sleep

https://www.dimesociety.org/access-resources/digital-measures-physical-activity/


Partners Digital Solutions Collaborators

Source: https://dimesociety.org/access-resources/core-measures-sleep/

https://dimesociety.org/access-resources/core-measures-sleep/
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Digital Medicine Society (DiMe) / The Playbook

Source: https://playbook.dimesociety.org/dossiers/pharma-exec/

https://playbook.dimesociety.org/dossiers/pharma-exec/


Multi-disciplinary 
efforts towards 
adoption and
value capture

Digital Medicine Society (DiMe) / Work Together towards Adoption

Source: Using Digital Health Technology to Better Generate Evidence and Deliver Evidence-Based Care

https://doi.org/10.1016/j.jacc.2018.03.523.
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Digital Medicine Society / DHT Impact on Diversity, Equity, & Inclusion in Digitized Clinical Trials



84DRAFT FOR PUBLIC COMMENT

SPOTLIGHT

Decentralized trials in the age of real-world 
evidence and inclusivity in clinical 

investigations

84Source: https://ascpt.onlinelibrary.wiley.com/doi/10.1002/cpt.1441, Playbook team analysis | Access at playbook.dimesociety.org

Digital Medicine Society / Decentralized Clinical Trials (DCTs)

DCTs “...can extend the reach of clinical investigations to 
historically underserved populations while enabling 
incorporation of tools, such as digital health and 
telemedicine, for high-frequency remote monitoring of 
patients in real-world settings.”

https://ascpt.onlinelibrary.wiley.com/doi/10.1002/cpt.1441
https://playbook.dimesociety.org/


DATAcc Toolkit for Inclusive Development
for Digital Health Measurement Products

This toolkit provides supporting 
tools and research that you need 
to take you from making the 
business case for an inclusive 
digital approach to success at 
every step of the process.

https://datacc.dimesociety.org/development/

https://datacc.dimesociety.org/development/


DATAcc Toolkit for Inclusive Deployment
of Digital Health Measurement Products

This toolkit is designed to help you 
ensure that, when digital health 
measurement is introduced to 
healthcare and research, all 
members of the community benefit.

The tools are organized by these 
three categories.

Source: https://datacc.dimesociety.org/deployment/

https://datacc.dimesociety.org/deployment/


Source: https://dimesociety.org/access-resources/diversity-equity-inclusion/

https://dimesociety.org/access-resources/diversity-equity-inclusion/


Digital Medicine Fundamentals for Pharma

Join top ten pharma companies preparing their workforce for success in the digital era of clinical trials

Module 1. The first steps: What is digital medicine and why does it matter1

Module 2. Digital landscape: The importance of digital, current landscape and trends shaping 
market 2

Module 3. A window of opportunity: Leveraging digital to accelerate and scale clinical trials3

Module 4. The participant-first approach: Driving participant-centricity by integrating 
inclusivity and personalized development4

Module 5: Managing Privacy, and Security: foundational elements of building trust 5

Module 6. Putting it into practice: Digitalization of clinical trials6

Want to upskill your workforce for the digital era of clinical trials? Learn more: https://www.dimesociety.org/dime-academy/corporate-learning/

Digital Medicine Society (DiMe) / Digital Medicine Academy

https://www.dimesociety.org/dime-academy/corporate-learning/


Build a field of digital health that is worthy of 
trust. For everyone.

Learn about the latest and greatest in 
digital medicine ethics from the very best.

This new course will help you contribute to a new 
field: one that realizes the full potential of the digital 
era of healthcare while minimizing the risks of harm.

Source: https://www.dimesociety.org/dime-academy/for-individuals/#sign-up

https://www.dimesociety.org/dime-academy/for-individuals/#sign-up


Patient 
Research

Why patients want to reduce night-time scratching:
(excerpt from data collected from patients in interviews)

● It would mean fixing the whole disease, not just symptoms 
● Improving the look of skin caused by night-time scratches
● Having better sleep
● Not to having the urge to scratch 
● Fixing symptom that is hard to consciously control
● Having treatments with less side effects
● Improving quality of life

Source: https://dimesociety.org/access-resources/digital-measures-nocturnal-scratch/

https://dimesociety.org/access-resources/digital-measures-nocturnal-scratch/


DIGITAL 
MEDICINE
SOCIETY @_DiMeSociety linkedin.com/company/dime-society

THANK YOU

Lucy Cesnakova | lucy@dimesociety.org

mailto:lucy@dimesociety.org
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Session 1: Perspectives on Use of  DHTs in Clinical Trials 

Moderator:

• Nancy Allen LaPointe, Duke-Margolis Center for Health Policy

Panelists:
• Leonard Sacks, US Food and Drug Administration
• Matthew Diamond, US Food and Drug Administration
• Lucy Cesnakova, Digital Medicine Society
• Cindy Geoghegan, Patient and Partners
• Carrie Northcott, Pfizer
• Alicia Staley, Medidata

http://www.healthpolicy.duke.edu/
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Break

We will be back momentarily.

The next panel will begin at 3:00 p.m. (U.S. Eastern Time)
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Session 2: Impact of  DHTs on Clinical Trial Accessibility 
and Diversity
3:00 pm – 4:05 pm EST
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Klaus Gottlieb
Vice President, Late Phase Immunology

Eli Lilly and Company



Digital Strategies for Improving 
Recruitment and Diversity in 
Clinical Trials

Klaus Gottlieb, MD, JD
Eli Lilly and Company
klaus.gottlieb@lilly.com



How can Digital Health Tools help?
• Overcoming geographical 

barriers
• Streamlining the 

recruitment process
• Enhancing patient 

engagement
• Improving data quality
• Addressing language and 

cultural barriers

ECG-Digital Health  © 2023 Eli Lilly and Company 97
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Dermatology Trials Ideal for POC

ECG-Digital Health  © 2023 Eli Lilly and Company 98

Image-based assessments that are location-independent are the most suitable for 
decentralization and automation, thanks to the wide availability of smartphone cameras and 
advancements in computer vision.



Images obtained by physicians (office) and patients (smartphone app) are compared.
Scoring is done by physicians and trained lay readers. An AI model will be developed.

Nail Psoriasis – Remote Assessment  

ECG-Digital Health  © 2023 Eli Lilly and Company 99

• Nail psoriasis is a common condition seen in about 10-78% of patients with psoriasis 
vulgaris and 70-80% of patients with psoriatic arthritis. It is difficult to treat.

• Psoriasis is slightly less common in African-Americans but tends to be more severe.

Images CC BY-NC 3.0 doi: 10.2147/PTT.S55338

PSoSA (PSOriasis Special 
Areas) - a US-based, Single-
Arm, Prospective, 
Multicenter, Observational 
Study of Nail and Scalp 
Psoriasis Improvement in 
Patients Treated with 
Ixekizumab (IXE)



Atopic Dermatitis in Pigmented Skin

• Erythema is harder to see and 
evaluate (violaceous here)

• Inflammatory pigment changes 
are not part of the usual scoring 

• Prurigo-like lesions are more 
common

• Patient perception different and 
self-examination more difficult

ECG-Digital Health  © 2023 Eli Lilly and Company 101
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With permission 
SCARLETRED 

Erythema 
Scale

Skin of Color Study in Atopic Dermatitis

ECG-Digital Health  © 2023 Eli Lilly and Company 102

Post-Inflammatory 
Pigment Changes 

Scarletred® 
platform
Mexameter® MX-18  

Mexameter® MX-18 
An Open-Label, 24-Week Study to 
Investigate the Safety and Efficacy of 
Lebrikizumab in Adult and 
Adolescent Participants With 
Moderate-to-Severe Atopic 
Dermatitis and Skin of Color.



Barriers to Using DHTs
• Use of DHTs in clinical trials needs to be 

balanced with patient burden (additional 
wearables, multiple apps or iPhones, etc.) 
and with clinical utility.

• Finding development partners is difficult
– Big Five Tech Companies show scant 

interest, the focus is instead on the 
consumer market

– Rigorous development in clinical trials 
could smooth conversion into consumer 
products

ECG-Digital Health  © 2023 Eli Lilly and Company 103
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Regulatory Barriers 
• Uncertainty of regulatory expectations for DHT verification and 

validation for a wide spectrum of uses in clinical studies, including:
–Non-medical device to medical device
–Exploratory endpoint to primary endpoint

• Uncertainty whether DHT developer evidence is sufficient to meet 
FDA expectations (if pharma can leverage)

• Update Clinical Imaging Guidance 

ECG-Digital Health  © 2023 Eli Lilly and Company 104
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Session 2: Impact of  DHTs on Clinical Trial Accessibility and Diversity 

Moderator:
• ‘Lola Fashoyin-Aje, US Food and Drug Administration

Panelists:
• Patrick Gee, iAdvocate, Inc.
• Klaus Gottlieb, Eli Lilly and Company
• Wendy Camelo Castillo, University of Maryland, Baltimore 
• Anne Peters, University of Southern California
• Reginald Swift, Rubix LS

http://www.healthpolicy.duke.edu/
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Closing Remarks | Day 1
Mark McClellan
Director, Duke-Margolis Center for Health Policy
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Thank You!
Contact Us Follow Us

DukeMargolis

@DukeMargolis

@DukeMargolis

Duke Margolis

healthpolicy.duke.edu

Subscribe to our monthly newsletter at 
dukemargolis@duke.edu

DC office: 202-621-2800
Durham office: 919-419-2504

1201 Pennsylvania Avenue, NW, Suite 500 
Washington, DC 20004 

https://twitter.com/DukeMargolis
http://www.healthpolicy.duke.edu/
mailto:dukemargolis@duke.edu?subject=Add%20me%20to%20the%20Margolis%20Newsletter

	Understanding Priorities for the Use of Digital Health Technologies to Support Clinical Trials for Drug Development and Review
	Welcome and Overview | Day 1
	Statement of Independence
	Disclaimer
	Meeting Agenda (Day 1)
	Meeting Agenda (Day 2)
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Use of Digital Health Technologies in Clinical Trials
	New technologies, new capabilities
	What are DHTs?
	Slide Number 13
	As far as biosensors go, �they measure clinical features
	Importance in clinical management
	Importance in drug development
	Novel types of data that continuous recording by biosensors can provide
	Summary of endpoints in �registrational trials 2015-2020
	Types of  endpoints where DHTs may play a role
	Challenges in replacing tried and tested methods with new methods
	Scientific data
	Working towards a common goal
	PDUFA VII DHT Commitments
	Slide Number 24
	Slide Number 25
	DHTs for Drug Development Webpage
	Tracking Submissions Containing DHT Data Form 1571 and Form 356H 
	Slide Number 28
	Method of measurement versus Endpoints
	Formulating a meaningful clinical endpoint
	Is the DHT suitable for use in the trial?�(Operational issues)
	Uses for DHTs
	Actigraphy
	Actigraphy
	Actigraphy
	Other Sensors
	The list goes on…
	Patients
	Ultimate public health goals
	Aims of the Meeting
	Slide Number 41
	Slide Number 42
	Supporting the Use of Digital Health Technologies in Clinical Trials: Enabling the Next Generation of Clinical Trials and Therapies
	Patients are at the Heart of What We Do
	       CDRH’s Digital Health Center of Excellence (DHCoE)�is advancing health care by fostering responsible and high-quality digital health innovation.
	Digital Health Technologies (DHTs) Can Transform�How We Study Medical Products
	DHCoE Priorities to Support the Use of DHTs in Clinical Investigations of Medical Products
	Promoting a Patient-Centered Approach�With a Focus on Health Equity�
	Promoting a Patient-Centered Approach�With a Focus on Health Equity�
	Promoting a Patient-Centered Approach�With a Focus on Health Equity�
	Ensuring Technologies are Fit-For-Purpose�for Clinical Applications �
	Slide Number 52
	Slide Number 53
	Providing Regulatory Clarity and Predictability�
	Providing Regulatory Clarity and Predictability�
	Providing Regulatory Clarity and Predictability�
	Providing Regulatory Clarity and Predictability�
	Supporting a Least Burdensome Approach�
	Supporting a Least Burdensome Approach�
	Supporting a Least Burdensome Approach�
	We Are Working to Support the Use of Digital Health Technologies to Enable the Next Generation of Patient-Centered Clinical Trials and Therapies
	Slide Number 62
	Slide Number 63
	The role of DHTs in advancing drug development
	Our purpose
	We launched in May 2019...
	… and sit at the intersection of two communities
	Despite hundreds of diseases having no cure, today’s clinical trials industry is characterized by…
	104 Sponsors have collected digital endpoints
	104 Sponsors have collected digital endpoints…
	FDA Launched new draft guidance in Dec 2021
	EMA Guidance and Qualified Digital Endpoints
	104 Sponsors have collected digital endpoints…
	Slide Number 74
	Ensure you identify measures that matter
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Multi-disciplinary efforts towards adoption andvalue capture
	Slide Number 83
	Slide Number 84
	DATAcc Toolkit for Inclusive Developmentfor Digital Health Measurement Products
	DATAcc Toolkit for Inclusive Deploymentof Digital Health Measurement Products
	Slide Number 87
	Digital Medicine Fundamentals for Pharma
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Session 1: Perspectives on Use of DHTs in Clinical Trials 
	Break
	Slide Number 94
	Slide Number 95
	Digital Strategies for Improving Recruitment and Diversity in Clinical Trials
	How can Digital Health Tools help?
	Dermatology Trials Ideal for POC
	Nail Psoriasis – Remote Assessment  
	Slide Number 100
	Atopic Dermatitis in Pigmented Skin
	Skin of Color Study in Atopic Dermatitis
	Barriers to Using DHTs
	Regulatory Barriers 
	Acknowledgments
	Slide Number 106
	Session 2: Impact of DHTs on Clinical Trial Accessibility and Diversity 
	Slide Number 108
	Thank You!



