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Scripps’ Dr. Eric Topol predicting smartphones were 

going to revolutionize medicine

“Topol explained that the appeal of digital health lies in 

highly personalized medicine, delivered via the 

smartphone… 

‘Well, you know what is going to be different is that 

smartphone is going to be a conduit of data and 

information about your health, about your medical 

essence, like you never had before,’ he said.”

10 years ago, the vision for Digital Medicine was already taking shape

2013



Explosion of Digital Health Technologies



Applying Behavioral Science to Clinical Research

2016



New capabilities have also transformed the way we can conduct clinical research

2016-2018



Bringing Digital Research to Precision Medicine

2016-2018

President Obama convenes a roundtable to help kickoff the 

White House Precision Medicine Initiative that later became 

the All of Us Research Program.

Scripps receives a $200M NIH 

award to serve as The Participant 

Center for All of Us 



Traditional 
clinical trial 

study design Clinical 

Trials

Focused 

recruitment on 

surrounding 

patient populations

Ability to access 

placed on 

participants

Desired data such 

as biomarkers 

collected 

episodicallyBiosamples

performed by trained 

professionals

Study coordinator 

team guides the 

participant 

throughout the study



Beyond the 
“clinic” in 

clinical 
research trials

Enabling 

anyone, 

anywhere

Improves access 

for underserved & 

underrepresented 

populations

Harnesses the 

power of digital 

biomarkers

Uses advances in new 

technologies to support 

a site-less or hybrid 

design

An engaging 

participant 

experience









DETECT: a showcase for how the infrastructure was leveraged for a nimble 
respond to the COVID-19 crisis 

MarchFebruary

2020

July 

Over 35,000 
participants 
enrolled in first 
4 months 

October 2021

First paper published 
in fewer than 
7 months from launch

Concept to 
Nationwide 
Launch 
in 4 weeks 

July September



Scalable model developed to enable sub-studies on each platform

Lightweight, foundational protocol Layered, targeted sub-studies

Baseline biometrics 

Symptom capture

Vaccination status

COVID-19 test results

EHR data (optional)

At-home COVID-19 testing

Acoustic signaling

Personalized biometric 

triggers 

Long COVID



Large Baseline Cohort Enabled Smaller, Interventional Studies

Participants alerted when biomarkers deviate 

from baseline 

COVID-19 testing prompt 

coupled with test kit

Symptom reporting for 

additional contextual data

9.5 weeks to complete enrollment (LPI

n = 450

30% UBR races/ethnicities

50% all UBR categories

Observational data collected 
to set baseline…

Wearable sensor data improves 

prediction of COVID-19 positivity 

(training). 

Algorithms trained on these data can 

then be used to inform an ML model 

used for future prediction (new). 

Can prediction 

algorithms lead to 

quicker diagnosis?





Enabling studies with robust, deep data capture

Enrolling 1,000 participants—500 people with type 2 

diabetes, and 500 without—to understand individual level 

glycemic response. 

HbA1c microbiome

biometrics glucose 

response
nutritional 

intake

genomics



Biosample collection

Self-guided self-administration of collection devices facilitated by various 
modalities (pictures, text, videos, link outs, etc.) of instructions embedded in 
the study app. 



Adaptability to accommodate workflow changes

Backend designer tool allows for easy modification to address changes 
in operational workflows. 



Flexibility in notification and reminder options

Ability to build participant “tips” and customized reminders to match 
task sequencing. 



Threshold-based 
point system

Point allocation 
commensurate 
with task

Automatic gift card 
distribution

Self-service, study coordinator reporting tools allow for 
coordination with third-party logistic vendors. 

Dynamic incentive system and In-App kit ordering 



Robust data visualization

Personalized visualization populated by data collected 
from Fitbit, Dexcom G6, and Bitesnap recorded food 
log entries.



What factors contribute 

to glycemic response? 

Features include:

macronutritional data, sleep, activity, 

blood parameters, CGM data, 

microbiome data, genomic data

ML models seek to establish an AUC for prediction of 

glycemic spike within a 2-hour postprandial window 

pre-diabetic

T2D



Significant 
investments in 

clinical trials

Discovery

Preclinical

IND Application

Phase I

Phase II

Phase III
Among top 20 pharma, average 

cost for developing a new drug 

was $2.3 billion in 2022. 

There is significant incentive to 

reduce cost and time to market. 

Source: Deloitte. “Measuring the return from pharmaceutical innovation 2022” (2023)

2023



ROI on DCT “A reduction in the number of 

in-person clinic visits can 

reduce the overall cost of the 

study.”

“Remote data collection can 

capture information more 

frequently than traditional clinic 

visits”

DAPA-MI trial

CRESCENDO 

trial

“Digital health solutions in 

clinical R&D can enable a shift 

from the traditional physical 

site-based model…”

All trial 

assessments



DCTs influencing the future of medicine

A DCT can be designed to 
collect multimodal data used 
for analyses that can inform 
prediction algorithms.

DCTs can inform the path to 
hospital-at-home through 
validating measure and 
approaches to remote monitoring.

DCTs can help 
compare virtual 
care delivery 
models to 
traditional in-person 
visits.  

DCTs influencing the future of medicine
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