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Physical resistance training is good for people 

recovering from major physical trauma: 

Joseph Pilates, 1915 

Relaxation and breathing techniques help with  

pain of childbirth: 

Ferand Lamaze 1940 

Breast feeding is good for babies: 
Edwina Froelich, La Leche League founder 1950’s 

Extensive palliative support, and reduced medical 

interventions should be provided to dying patients: 

Saunders, Wald, Kubler-Ross 1960’s 

Quirky Ideas From Outside the Mainstream 



Yoga may help with pain 

management 

Tai-chi may help prevent falls 

Yoghurt may reduce antibiotic 

induced diarrhea 

Meditation may help treat PTSD 
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Ask questions  

Of conventional wisdom 

 

Of the evidence 



Bleyer A and Welch HG. Effect of Three Decades of Screening 
Mammography on Breast-Cancer Incidence. N Engl J Med 2012; 
367:1998-2005. 

Use of Screening Mammography and Incidence of Stage-specific 
Breast Cancer in the United States, 1976-2008 
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“Unfortunately, the number of women in the United 
States who present with distant disease, only 25% of 
whom survive for 5 years, appears not to have been 

affected by screening.” 

 

“We estimate that breast cancer was overdiagnosed 
(i.e. tumors were detected that would never have led 
to clinical symptoms) in 1.3 million U.S. women in the 

past 30 years.”  
Bleyer A and Welsh HG. NEJM 2012 
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Use of Screening Mammography and Incidence of Stage-specific 
Breast Cancer in the United States, 1976-2008 



 

 

The price of imprecision 
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McEvoy RD et al. N Engl J Med 2016;375:919-931. 



Du Toit G et al. N Engl J Med 2015;372:803-813. 



(some of the) 
Reasons for wrong (or incomplete) answers: 

• Lack of fundamental biological understanding 

 

• Inadequate research tools – inappropriate outcome measures 

 

• Lack of unbiased efficacy data 

 

• Limitations of efficacy data:  
• lack of external validity,  

• heterogeneity of treatment effect 



How does it  
work? 

The Range of Research Questions about  
Interventions – (new and old) 

Basic 
Science 

Do we know how 
to study it in 

people? 

Translational 
Research 

Is it beneficial? 

Efficacy Studies 

How effective is it in 
real world settings?? 

Effectiveness 
Research 



Questioning conventional wisdom 

 
• Understand potential intervention(s) and what doing nothing means 

 
• Understand the measures of effectiveness 

 

• Consider risk and benefit  
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What is a Practical or Pragmatic  Trial? 

 

 

• Defined Practical (pragmatic) trials as those in which “the 
hypothesis and study design are developed specifically to 
answer the questions faced by decision makers” 

 

• Decision makers include patients, clinicians, payers, policy 
makers 

Tunis S, Stryer D, Clancy C.  JAMA 2003;290:1624-32 



Pragmatic        vs     Explanatory  

Broad eligibility   Narrow eligibility 

Flexible interventions   Strict instructions 

Typical practitioners   Expert practitioners 

No follow-up visits   Frequent follow-up visits 

Objective clinical outcome  Surrogate outcomes 

Usual compliance   Close  monitoring  

Intent-to-treat    ITT plus per protocol 

 

 

Thorpe KE et al.   CMAJ 2009;180:E47 



 The PRECIS Tool is Developed  

Thorpe KE et al.   CMAJ 2009;180:E47 







 



Risk and benefit 





  

 



Heterogeneity of treatment effect (HTE) 



 

Lamas GA, Goertz, C, Boineau R, et al.  
Effect of EDTA Chelation Regimen on Cardiovascular Events in 
Patients With Previous Myocardial Infarction.   
JAMA. March 27, 2013 

The TACT 
Trial 
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Hazard Ratio 95% CI P-value (log-rank)
EDTA:Placebo 0.59 0.44, 0.79 .0002

TACT
Kaplan-Meier Estimates of the Primary Composite Endpoint

EDTA Chelation Therapy vs. Placebo

Subset of Patients with Diabetes: Hx, Med Use or Baseline Glucose>=126

Placebo
EDTA Chelation

Number at Risk

EDTA Chelation 322 286 262 243 217 198 187 177 157 126 74

Placebo 311 270 235 214 187 168 155 134 116 94 63

Diabetes Patients (633) No Diabetes (1075) 

TACT: Primary Endpoint 
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Hazard Ratio 95% CI P-value (log-rank)
EDTA:Placebo 1.02 0.81, 1.28 .8768

TACT
Kaplan-Meier Estimates of the Primary Composite Endpoint

EDTA Chelation Therapy vs. Placebo

Subset of Patients without Diabetes (Hx, Med Use or Baseline Glucose>=126)

Placebo
EDTA Chelation

Number at Risk

EDTA Chelation 517 474 441 407 371 339 324 299 270 232 155

Placebo 558 506 466 424 379 347 320 295 268 228 142

Escolar E, Lamas GA, Mark DB, et al. The effect of an EDTA-based chelation regimen on 
patients with diabetes and prior myocardial infarction in TACT. Circulation: Cardiovascular 
Quality & Outcomes. November 19, 2013.  

Lamas GA, Goertz, C, Boineau R, et al.  Effect of Disodium EDTA Chelation Regimen on 
Cardiovascular Events in Patients With Previous Myocardial Infarction.  JAMA. March 27, 2013.  





THE VISION OF PRESIDENT OBAMA 

- PRESIDENT BARACK OBAMA 

“My hope is that this becomes the foundation, the architecture,  
whereby in 10 years from now we can look back and say that  
we have revolutionized medicine.” 



Building a Cohort of 1,000,000 Volunteers   
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Estimated disease incidence and prevalence 
in one million people 

Disease 
Expected prevalent 

cases 

Incident cases 

5 years 10 years 

Type 2 Diabetes 135,658 40,411 123,196 

Congestive heart failure 73,723 21,315 40,322 

Asthma 62,149 17,292 44,036 

COPD 48,728 15,396 33,584 

Myocardial infarction 39,273 14,981 27,112 

Epilepsy 33,426 4,161 11,248 

Breast cancer (female) 20,470 12,068 21,382 

Stroke 16,016 8,969 15,598 

Lupus 14,659 3,283 6,738 

Dementia 13,373 7,028 9,656 

ADHD 13,039 7,213 13,582 

Colorectal cancer 9,407 3,745 6,844 
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PMI RESEARCH PROGRAMS AT NIH 

• PMI for Oncology:  Apply precision 
medicine to cancer 

• Use NCI clinical trials as models 

• Identify new cancer subtypes, targets 

• Test precision therapies, with private 
sector partners 
 

• PMI Cohort Program: 

• Generate knowledge base to move 
precision medicine into the full range of 
health and disease  

• Large longitudinal cohort donating data 
from self-report, physicals, biospecimens, 
medical records, technological and 
geographic sources 



THE PRECISION MEDICINE 
INITIATIVE® COHORT PROGRAM 
 

• One million or more volunteers, reflecting the broad diversity of the U.S. 
 

• Opportunities for volunteers to provide data on an ongoing basis 

 

• Data shared freely and fast to inform a broad variety of research studies 



A TRANSFORMATIONAL APPROACH 
TO DIVERSITY 
Reflecting the country’s rich 
diversity to produce meaningful  
health outcomes for historically 
underrepresented communities 



PMI Core Values 

1. Participation is open to interested individuals 
2. Participants are partners in all phases of the 

cohort program 
3. Participants have access to study information 

and data about themselves 
4. Data can be accessed broadly for research 

purposes 
5. Adherence to the PMI privacy principles and 

forth-coming security framework 
6. PMI is a catalyst for progressive research 

programs and policies 
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Initial Core Data Set 
• Centrally collected and stored in a Coordinating Center 

• Align with other data sets when possible 

• Leverage existing data standards and common data models when possible 
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Data Source Data Provided 

Self report measures 
Diet, substance use, self-report of disease and symptoms 
(e.g., cognitive or mood assessment) 

Baseline health exam 
Vitals (e.g., pulse, blood pressure, height, weight), 
medical history, physical exam 

Structured clinical data 
(EHR) 

ICD and CPT codes, medication history, select laboratory 
results, vitals, encounter records 

Biospecimens Blood sample  

mHealth data 

Passively-collected data (e.g., location, movement, social 
connections) from smartphones, wearable sensor data 
(activity, hours and quality of sleep, time sedentary). 



 



Building evidence is serious business 

Take on the hard questions 

 

 


