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When decisions can’t wait

Dreyer NA, Mack CD, and Christian JB. JAMA Internal Medicine
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768882

Asserts that only RCT or
systematic reviews will yield
meaningful evidence at a time
“when rapid generation of
high-quality knowledge is critical”
https://jamanetwork.com/journals/jamainternalme
dicine/fullarticle/2768882

• This narrow lens may slow our ability to fight COVID-19, particularly
when so little is known about this novel infectious disease.
• RWE studies can provide broad, practical evidence more
expeditiously than RCTs.
• Observational studies about COVID-19 outside of the hospital
enhances our ability to understand this disease in its totality.

Taken one step further:
Patients are key
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Strong data collection and quality:
Always important, but especially in context of patient-centricity
Key concepts:
1. Select objectives and ask questions that are
important to patients
2. Design studies and technology to be
patient-centric and minimize patient burden
3. Apply thoughtful data cleaning and quality
checks; anticipate oddities or discrepancies
(patient reports ≠ clinical records
4. Actively monitor data quality, listen to
patient feedback… and make adjustments
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CARE
An active registry following community-based adult volunteers over 1 year
Data collection
Non-prescription
and prescription
medicines

Symptoms and severity including
long COVID, demographics,
underlying health conditions,
occupational exposure

Vitamins,
minerals, herbals

COVID-19 test results,
COVID-19 vaccines

www.helpstopcovid19.com
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Person-generated data provides unique types of information
EDUCATION

RACE &
ETHNICITY

VACCINE

MEDICAL
CARE
RELATED TO
COVID OR
VACCINES

 CARE provides deeper
insight on participant
characteristics which are
not typically available

CARE
Participant

SMOKER
MEDICATION
USE
USE OF
SUPPLEMENTS,
HERBALS and
OTC
MEDICATIONS

AGE &
GENDER

from medical claims data
or EMR data

SYMPTOM
SEVERITY AND
PERSISTENCE

BMI
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CARE is modelled on work conducted with EMA to develop
new methods of pharmacovigilance
Results

Objective & Methods
Objective: Assess research suitability of selfreported medication use and risk factors
Methods: Collect & compare self-reported
medication use with data from EHRs, national
prescription (Rx) data, and regional prescribing

This validation study
was conducted under
the Innovative
Medicines Initiative,
PROTECT

• Lots of medication use during pregnancy: 83% took ≥ 1 nonpregnancy related prescription medication during pregnancy; 7% did not use
prescribed Rx 24% only used non-prescription medication

• Added data on potential risk factors e.g., recreational drugs,
alcohol, and smoking.

• Comparisons with DK National Rx register showed, 83%
agreement for Rx for chronic conditions; 54% for Rx indicated for short-term
use, but patient-reported data is likely more accurate for short-term meds

Key Lessons
 Consumers can report valuable
information not found in EHRs or
prescription databases

 Validation of outcomes of special
interest may be warranted

Laursen M, Hallgreen CE, Dreyer N et a. Comparison of electronic self-reported prescription medication use…with the national prescription register in Denmark. Pharmacoepidemiology & Drug Safety 2020;29:328-336,
https://doi.org/10.1002/pds.4937
Dreyer et al. Direct-to-patient research: piloting a new approach to understanding drug safety…JMIR Public Health & Surveillance 2015; 1(2); e22. doi:10.2196
Richardson et al. An int’l study of…advertisement methods to facilitate study participant self-enrolment …. JMIR Public Health and Surveillance 2016; 2(1) e13: 1-10
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CARE: Community-Based Online COVID-19 Registry
Adults >18 years living in the US or UK who were vaccinated or exposed to COVID-19

Data collection at baseline with regular follow-up for 12 months

Demographics &
Occupation
•
•
•
•
•

Gender
Date of birth
Geography
Race/ethnicity
Healthcare worker

Medical History
& Risk Factors
• Comorbidities
• Prescription meds
• OTB (antihistamine,
supplements)
• Smoker
• Pregnancy*
• Changes to medical history*

Testing &
Vaccines
• COVID-19 test type,
result and date
• COVID-19 vaccine
date, manufacturer, lot
number,1st dose or
booster, side effects
and medically attended
vaccine-related visits

Symptoms &
Severity
• Presence and
severity
• Impact on work, and
return to normal
health

* These data are collected at regular intervals whereas the other data in this category are collected only at baseline

Treatments &
Healthcare
• Medications:
antimalarials,
antivirals, antibiotics,
biologics, steroids
• Healthcare encounters
including type, date,
and if related to
COVID-19
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Nuts/Bolts: how/when to strengthen person-generated health data

Recruitment

• Recruit participants through internet or collaboration
with vaccine administration sites
• Enter appropriate vaccine data

•

Direct to Consumer
COVID-19 Health
Studies

Lean Data
Collection

Options

•

•
•
•

Use a patient-friendly approach to collect
information on medically attended events, symptoms
and impact on quality of life
Gamification enhances engagement and retention

Compensate participants for follow-up*
Call centers follow up with some or all participants*
Data linkage where feasible supplements/confirms
medically attended events with participant consent
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Design to be patient centric and then reassess
Be realistic about how patients can be there for your study and continue to evaluate after study start

Ask patients only what matters and what
they can reasonably answer
• Able to answer patient-centric questions like “Did
you miss time from work due to vaccination
side effects?”
• Ask about symptoms, severity – make space for
other symptoms in a free text field.
• Allow for skip logic – some questions are tough or
patients don’t want to respond (e.g. severity,
occupation)
• Ask about impact on ability to function (daily
activities, work) – this is what we all care about
• Alternative contact to capture outcomes in case
of hospitalization or death

Reassess during study conduct
• Listen to patient feedback and questions
received during study conduct (passive
or active collection of patient feedback)
• Actively monitor data to identify
questions that may be unclear based on
responses
• Missing data - indicating people not
wanting to share OR information that
may not need to be collected because
not relevant
• Monitor retention - what works and
what does not.
• EVOLVE!
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Make it easy for patients to share valuable and quality data
Patients are experts on themselves but need to get collection right to get the data right

What was my log in
again?

Did I already report
my positive test?

Technical platform is critical:
• Need to balance security with ease of enrollment/participation
• CAPCHAs can keep bots out, but double verification via email and
text is a burden
• User friendly application and technology is key
• Apps are great, but be mindful of your audience
• Multiple modes of participation may be needed
• Pre-populating surveys and hide logic make it easier to fill out
• Reminders for what they responded last time
• User accessibility testing can help design, so they keep coming back
and entering good/complete data

How is my information
being used?

Be transparent about data use and rationale:
• Let them know how their data will be used
• Communicate findings, reports in a manner interesting to most people
• Inspire - their data is advancing science
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Maximize quality and utility of patient-reported data
How do you collect, clean, and analyze data reported directly from patients/consumers

Data Cleaning

Data Collection and Validation
• Ask questions patients can answer
• Use data validation (e.g., smart
pickers for medications) and logic
checks (date restrictions) to maximize
data quality
• Linkage via tokenization to external
data sources to expand data collected
or validate responses.

When data come from online survey of the community:
• Careful use of bad typists: consider setting
implausible values to missing
• Remove bad actors: intentionally entering bad data
(e.g., profanity in free text fields with multiple
illogical entries)
Tech issues:
• duplicate entries

Data Analysis
• Consider handling of missing data,
incomplete or non-specific data
(e.g., I took an antibiotic but don’t
remember which one), and illogical
data
• Handling loss to follow-up
• Selection bias and generalizability
of findings - is your sample
representative?

• data entry issues (e.g., first category always picked
such as lots of 18 year olds or American Indians
indicating default category)

When done well, results from patient-reported data can mirror and complement data from sites and trials
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Key takeaways
Maximizing patient-centricity and data quality

Design
• Patient-centric design and
objectives
• Ask what patients can tell you
and only what you really need

Technology
• Right technology for patient
population and study needs

Patient
Centricity

Data & Analysis
• Maximize design to get quality
data
• Apply data cleaning approaches
relevant to patient-reported data

Thoughtful design and continuous re-assessment is critical for collecting meaningful,
insights from patients with high data quality
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Data Integration and Interoperability
• Data governance – what can be achieved?
• How registries solve the interoperability
problem
• MDEpiNet – Medical Device Epidemiology
Network
• UDI - Unique Device Identifier, FDA GUDID
• Desired state

Andy Pasztor, Wall Street Journal, 4/16/2021

AA587, 2001

Airline Safety Revolution

• No US plane crash fatalities since 2009 (8 billion
passengers) – attributed to a “… sweeping safety
reassessment - a virtual revolution in thinking …”
– Unified, data-driven safety agenda
– Voluntary reporting, no blowback on airlines or
aviators for good-faith mistakes
– Sharing of information among pilots, carriers,
manufacturers, government
– “… simple in its fundamentals but wickedly difficult
to implement …”

Clinical Registries: It Starts with Good Data
Clinical data

Additional data

(standardized
data elements
and definitions)

Database

Evidence
Generation

Quality
Improvement

(administrative,
patient-generated,
EHR, etc)
Technology
Assessment

Meaningful role in clinical practice

ACC/AHA/STS Statement on the Future of Registries
and The Performance Measurement Enterprise.
J Am Coll Cardiol; October 2015

How Registries Solve the Data Capture Problem

https://cvquality.acc.org/NCDR-Home/registries/hospital-registries/cathpci-registry

Real World Evidence (RWE) and Medical Devices
MDEpiNet http://mdepinet.net/ was launched in 2010 by FDA as a
global Public-Private Partnership to develop and test methods,
infrastructure, and partnerships for the generation of real-world data
(RWD) and to support device evaluation among stakeholders.
Key strategy: Coordinated Registry Networks (CRNs):
• Cardiovascular Devices
• Robotic-Assisted Surgical Devices (RASD)
• Abdominal Core Health
• Women’s Health Technologies (WHT)
• Vascular Implant Surveillance and Interventional Outcomes Network (VISION)
• Orthopedic Devices
• Study of Prostate Ablation Related Energy Devices (SPARED)
• National Breast Implant Registry (NBIR)
• Devices used for Acute Ischemic Stroke Intervention (DAISI)
• Temporomandibular Joint (TMJ)
• Venous Access: National Guideline & Registry Development (VANGUARD)
• End Stage Renal Disease (ESRD)

MDEpiNet: Basic Recipe
• Establish quality by design principles

– Ensure data quality, ability to withstand audit

• Align with existing clinical registry(s) evaluating a
specific area of interest
• Develop and use consistent, harmonized definitions
of relevant core clinical concepts (“common data
elements”)
• Device identification – Unique Device Identifier (UDI)
• Establish data use principles (e.g., privacy, analytics)
• Address sustainability

What Does UDI Enable?
accessgudid.nlm.nih.gov

• Standardized device description  procedure report
– no more MD recall, transcription errors
• UDI to the EHR (exported to the UDI device table)
• Patient engagement, enablement
• Optimized supply chain (e.g., lower PAR levels, JIT
inventory, consignment management)
• Device use attribution (e.g., waste, failure to deploy)
• Device explants – closing the loop (e.g., CIED)
• Adverse event reporting, device recalls

Current State of Interoperability …
1. UDI not used as “single source of truth” across
supply chain, clinical documentation, patients,
device TPLC, etc.
2. Healthcare is delivered in local dialects
3. Clinical documentation is verbose - information
not captured as data at the point of care
4. “Swivel Chair” and/or ETL (Extract-TransformLoad) required every time information moves

Coordinated Registry Networks - Recipe for Success
1. Registry owners – identify core clinical concepts,
incorporate standardized data elements into registry(s)
2. Clinician SMEs – clinical concept definitions, clinical
meta-data
3. Informatics – vocabulary coordination, meta-data
development, db specifications, data element modeling
4. Process engineers – best-practice modeling, workflows
that incorporate data capture at POC
5. HIT vendors – building the solutions
6. Healthcare, clinicians, patients – care process
transformation, documentation transformation

Data Governance Targets
• How to create the torrent of Good Data
– Focus should be on the opportunity …

• Framework for agency

– Transformation from reactive to proactive
– Critical needs: representation, assignment,
cooperation and trust
– Partnership among patients, clinicians, healthcare
enterprises, life sciences industry, payors,
government, academia, …
– Activation via roles, responsibilities, voluntary
improvement, regulation, financing, enforcement, …

Thank You!
james.tcheng@duke.edu

Q&A Discussion
To ask a question, click on the
thought bubble icon in the
webcast window

Break—
Return at 11:25 AM ET
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