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Outline

• RCT basics

• Current state of RCTs: large and complicated

• Pragmatic trials (examples)

• Digital data collection



Types of Clinical Trial
• Explanatory or mechanistic trials

• aimed at impact of a treatment on biological 
measures

• Pragmatic or evaluative trials
• aimed at impact of a treatment on what 

matters to patients and their care providers 
(living longer, feeling better, avoiding 
unpleasant experiences, spending less money)



Looking Back at a Disruptive Technology

“It started with  no funding and skepticism in some quarters 
but today GISSI is recognized as an Italian achievement that 
has changed cardiology treatment worldwide.”

http://eurheartj.oxfordjournals.org/content/31/9/1023.full5

http://eurheartj.oxfordjournals.org/content/31/9/1023.full




It Took A LOT of Work

• 9 Data Safety Monitoring Board Reviews

• 33 Investigator Meetings

• 14,709 CEC events sent for adjudication

• 15,000+ SAEs processed

• 30,000+ Monitoring visits

• 300,000 Patient visits completed

• 2.7 Million CRF data forms completed
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Jan 2014

ISCHEMIA Overview
International Study of Comparative Health Effectiveness 

with Medical and Invasive Approaches

 Patients: stable, at least moderate ischemia (core lab)
 Primary Aim: to determine whether an initial invasive 

strategy of cath and revascularization (PCI or CABG) + 
OMT is superior to a conservative strategy of OMT 
alone, with cath reserved for OMT failure

 Composite Primary Endpoint: CV death or MI 
 Major Secondary Endpoint: angina-related QOL
 Sample Size: 8,000
 Follow-up: average  ̴ 4 years

Chair - Judith Hochman,  Co-Chair/PI - David Maron
Co-PIs William Boden, Bruce Ferguson, Robert Harrington, Gregg Stone, David Williams 
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“This report is one of a number 
of recent reports that raise the 
question of whether American 
clinical research, like so many 

other US industries, has 
become so expensive and 

inefficient that it is no longer a 
viable competitive enterprise 

within our borders.”
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What is A Quality Clinical Trial?

1. Relevant question being addressed
2. A protocol that is clear, practical, focused
3. Adequate number of events to answer question with confidence
4. In a general practice setting to make results generalizable
5. With proper randomization
6. With reasonable assurance that patients receive (and stay on) 

assigned treatment
7. With reasonably complete follow-up and ascertainment of primary 

outcome (and other key outcomes like death)
8. With a plan for ongoing measurement, feedback, improvement of 

quality measures during trial conduct
9. With safeguards against bias in determining clinically relevant 

outcomes
10. With protection of rights of research patients

-Slide courtesy LG Berdan
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Paradigm for Collaboration

-Roe MT et al. Am Heart J; 169;2015

• Independent Executive/Steering 
Committee

• Independent access to data

• Publication rights and oversight 
of analyses

• “Reasonable” duration of 
confidentiality

• Intellectual property protection



Engaging the Public in A Truly Large Simple 
Randomized Clinical Trial



Current State of Clinical Trials

“As large trials became popular…the original simplicity was 
lost…leading to increasingly complex trials.  The unintended 
consequence has been to threaten the very existence of RCTs, 
given the operational complexities and ensuring costs.  An ideal 
opportunity would be to embed randomization in the EMR… 
introducing randomization into registries sponsored by societies.” 

-Antman E, Harrington RA.  JAMA 2012;338:1743-4.
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An RCT within NCDR



Aspirin Dosing: A Patient-Centric Trial 
Assessing Benefits and Long-term 
Effectiveness (ADAPTABLE) Trial 
PCORnet’s First Pragmatic Clinical Trial



PCORnet’s goal

PCORnet seeks to improve 
the nation’s capacity to 
conduct clinical research
by creating a large, highly 
representative, national 
patient-centered network 
that supports more efficient 
clinical trials and 
observational studies.

PCORnet’s goal



PPRN
CDRN

CDRNs and PPRNs Participating in PCORnet

This map depicts the number of PCORI-funded patient-powered research networks (PPRN) 
or clinical data research networks (CDRN) that have coverage in each state.



Goals for each 
clinical data research network (CDRN)

Create a research-ready dataset of at least 
1 million patients that is secure and comprehensive
Involve patients, clinicians, and health system 
leaders in all aspects of creating and running the 
network
Develop the ability to embed clinical trials into 
healthcare operations
Identify 3 cohorts of patients who have a 
condition in common and who can be 
characterized and surveyed



Goals for each 
patient-powered research network (PPRN) 

Establish patient population with a condition of 
interest (>50 patients for rare diseases; 
>50,000 for common conditions)
Collect patient-reported data 
for ≥80% of patients 
Involve patients in 
network governance
Create standardized 
research databases



Learning health care system 
and pragmatic trials

Leverage available medical data from electronic health 
record (EHR) data to identify eligible patients
Ascertain endpoints as part of routine healthcare 
delivery and administrative claims
Simplify baseline and follow-up data collection through 
systematic direct patient contact (patient-reported 
outcomes) and multiple data sources 
Large sample sizes embedded within healthcare 
systems and randomization provide large scale, limit 
selection biases, and provide more generalizable 
results (by comorbidities, concomitant medication use, 
and subgroups)



Treatment with aspirin 75 to 162 mg daily should be 
continued indefinitely in the absence of 
contraindications in patients with SIHD. 

Treatment with clopidogrel is reasonable when 
aspirin is contraindicated in patients with SIHD. 

I IIa IIb III

I IIa IIb III

Guidelines for the Management of  Patients with 
Stable Ischemic Heart Disease: Antiplatelet Therapy



Recommendations COR LOE
Aspirin should be continued indefinitely. The maintenance 
dose should be 81 mg daily in patients treated with 
ticagrelor and 81 mg to 325 mg daily in all other patients.

I A

In addition to aspirin, a P2Y12 inhibitor (either clopidogrel or 
ticagrelor) should be continued for up to 12 months in all 
patients with NSTE-ACS without contraindications who are 
treated with an ischemia-guided strategy. Options include:

a. Clopidogrel: 75 mg daily or
b. Ticagrelor║: 90 mg twice daily

I B

B

‖The recommended maintenance dose of aspirin to be used with ticagrelor is 81 mg daily. 

Guidelines for the Management of Patients with NSTE ACS: 
Late Hospital and Post-hospital Oral Antiplatelet Therapy



NCDR ACTION Registry-GWTG
221,199 patients with MI from 525 US hospitals
Aspirin dosing on discharge:
 325 mg:  61%
 81 mg:  36%
 Other:  4%

By Treatment
 Percutaneous coronary intervention:  73% 325 mg 
 Medical Management:  45% 325 mg 
 Concomitantly with ADP and warfarin:  44% 325-mg 

Experienced major in-hospital bleeding: 57% 325-mg dose. 

Hall et al. Circulation Cardiovascular Quality and Outcomes 2014
25



ADAPTABLE Study Design

Patients with known ASCVD + ≥ 1 “enrichment factor”*

Primary endpoint: 
Composite of all-cause mortality, hospitalization 

for MI, or hospitalization for stroke
Primary safety endpoint: 

Hospitalization for major bleeding

*Enrichment factors
• Age >65 years
• Creatinine >1.5 mg/dL
• Diabetes mellitus (type 1 or 2)
• Known 3-vessel CAD
• Current CVD or PAD
• Known EF <50% by echo, cath, 

nuclear study
• Current smoker

Exclusion criteria
• Age <18 years
• ASA allergy or 

contraindication (including 
pregnancy or nursing)

• Significant GI bleed within 
past 12 months

• Significant bleeding disorder
• Requires warfarin, direct oral 

anticoagulant, or ticagrelor

† A subset of participants who do 
not have internet access may be 
consented and followed via a 
parallel system.

Identified through EHR (computable phenotype) by CDRNs
(PPRN patients that are already a part of a CDRN are eligible to participate.)

Patients contacted with trial information and link to e-consent;†
Treatment assignment will be provided directly to patient

ASA 81 mg QD ASA 325 mg QD

Electronic follow-up: Every 3–6 months 
Supplemented with EHR/CDM/claims data

Duration: Enrollment over 24 months; 
maximum follow-up of 30 months



Open science

Protocol and survey questions posted for public review and 
comment in July 2015
Public and CDRN feedback contributed to key protocol 
changes
 Exclusion of ticagrelor-treated patients
 Exclusion of patients with potential indications for an 

oral anticoagulant, even if not treated with one
 Inclusion of patients regardless of prior use of aspirin 

before randomization
All ADAPTABLE materials and information are posted 
publicly (www.pcornet.org/aspirin)
Open dissemination plan for trial results



Patient engagement

Patients involved in prioritization of the research topic, protocol 
design, trial conduct, and plans for trial results dissemination 
Patients involved in:
 Executive Committee (2 patients)
 Steering Committee (1 patient from each CDRN)
 ADAPTORS Patient Group 
 Data Safety Monitoring Board (2 patients)

Patients integral to empirical development of participant-centric 
consent form and comprehension assessment 
ADAPTABLE Co-learning Community (ACLC) for study team 
members
Health eHeart PPRN with a critical role



Computable phenotype for CDRNs

Electronic patient outreach

At least one of the 
following:
• Age >65 years
• Creatinine >1.5 mg/dL
• Diabetes mellitus
• Known 3-vessel coronary 

artery disease
• Current cerebrovascular 

disease and/or peripheral 
artery disease

• Known ejection fraction 
<50%

• Current smoker 

History of CAD
• Prior MI 

OR
• Prior angiogram showing 

significant CAD
OR 

• Prior revascularization 
(PCI/CABG)



Informed consent and randomization

Randomization and aspirin dose assignment

Electronic outreach to potential patients with trial introduction 
and link to ADAPTABLE web portal

Screening of CDRN EHR data with computable phenotype

Web-based, electronic informed consent (English & Spanish)
• Initial patient contact via web portal  text and video consent options
• Simplified common consent form with selected local adaptations
• Focused questions to confirm patient comprehension for informed 

consent and eligibility for randomization after consent obtained



Enabling and testing pragmatic research: 
e-data collection and e-follow-up

Baseline data

ADAPTABLE
enrollee

N=20,000

Death 
ascertainment

National Death 
Index (NDI) & 
Social Security 

Database

6 18 24 3012

PCORnet Coordinating Center follow-up 
• Via Common Data Model 
• Validated coding algorithms for endpoints

CMS and private health plans follow-up
• Longitudinal health outcomes
• Validated coding algorithms for endpoints

Web portal follow-up
• Randomized to 3 vs 6 mos contact
• Patient-reported hospitalizations
• Medication use
• Health outcomes

DCRI call center
• Patients who miss 2 contacts
• Patient-reported hospitalizations
• Medication use
• Health outcomes



Traditional trials vs. ADAPTABLE

Traditional
Sample via CRA visit

Narrow

Facilitated

No

Paper

Patient-reported

Site-recorded

Only seen by site

Yes

Participants only

ADAPTABLE
CDM

Broad

Patient-directed

Yes

e-consent

Patient-reported

CDM

Received via CDM

CDM, EHR data

Protocol design, committee, 
analyses, dissemination

I/E criteria reviewed

Representative cohort

Consent

Comprehension tested

Format

Data collection

Source documents

Endpoint adjudication

Patient involvement
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34-Nature November 2015
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496 participants

949 participants

259 participants

370 participants

617 participants

400 participants
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Outline

• RCT basics

• Current state of RCTs: large and complicated

• Pragmatic trials (examples)

• Digital data collection



Learn more about ADAPTABLE

www.pcornet.org/aspirin
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