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Precision Medicine Initiative (PMI)  

• PMI Cohort Program (PMI-CP)  

– Aimed at building a large research cohort 
• 1 million or more Americans 

– All participants must agree: 
•  to share their health data,  

• provide a biospecimen, and  

• be recontacted for future research 

• must reflect the diversity of the U.S.  

• Collaborate with healthcare provider organizations (HPOs) to 
recruit participants 

– enabling any individual living in America to volunteer  

– use a standardized consent protocol  

– return to each participant their own results and aggregated results 
from its studies to all participants  
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Precision medicine imitative (PMI)  

• A unique approach to disease treatment and prevention that seeks 
to maximize effectiveness by taking into account individual 
variability in genes, environment, and lifestyle 

• Individuals can have markedly variable responses to therapy, 
ranging from highly efficacious outcome, to no effect, to deleterious 
outcome 

• Taking advantage of significant advances in: 

– data collection and storage,  

– mobile health applications, 

– genomic technologies, and 

– computational analysis 
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PM-Approach 

• The ability to recognize individuals at high risk of developing 
specific disorders and the development of new interventions that 
can prevent subsequent development of overt disease 

– ideal approaches of preventing disease in the first place 

– no specific predictive biomarkers in Alzheimer’s disease and type II 
diabetes mellitus 

• Endeavors to redefine our understanding of: 
– disease onset and progression,  

– treatment response, and health outcomes  

– through the more precise measurement of potential contributors: 

• Molecular measurements as captured through: 
– DNA sequencing technologies 

– environmental exposures 

– other information captured through increasingly ubiquitous mobile 
devices 
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Successes of Precision Medicine  

• Newborn diseases 

• Prenatal diagnosis 

• Chronic diseases 

– cystic fibrosis 

• Pharmacogenomics 

– Avoiding drugs likely to cause serious adverse effects 

– optimizing therapies based on how different polymorphisms predict 
therapeutic response 

• Targeted treatments for cancer 

 



S L I D E  5 

National Investment in PMI 
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Specific opportunities  

1. Development of quantitative estimates of risk for a range of 
diseases by integrating environmental exposures, genetic factors, 
and gene-environment interactions; 

2. Identification of determinants of individual variation in efficacy 
and safety of commonly used therapeutics;  

3. Discovery of biomarkers that identify people with increased or 
decreased risk of developing common diseases;  

4. Use of mobile health (mHealth) technologies to correlate activity, 
physiologic measures and environmental exposures with health 
outcomes;  

5. Determination of the health impact of heterozygous loss of 
function mutations;  

6. Development new disease classifications and relationships; 

7. Empowerment of participants with data and information to 
improve their own health; and  

8. Creation of a platform to enable trials of targeted therapy.  
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2. Pharmocogenomics 

• Wide variation in response for many commonly used drugs, 
including some individuals who have no response, contributing to 
unnecessary expense and worse health outcomes.  

• Currently, more than 150 FDA-approved drugs include genomic 
information in their labeling* 

– to guide their prescription 

– use based on observed associations between genotypes and treatment 
outcomes 

• Identification of the predictors of individual response for most 
commonly used therapeutics 

 

 

 
*http://www.fda.gov/Drugs/ScienceResearch/ResearchAreas/Pharmacogenetics/ucm083378.htm 
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3. Biomarker discovery 

• Lacking the ability to identify individuals with a high risk for future 
development of a wide range of common diseases 

– thwarting prevention efforts  

• Dense genotyping or genome sequencing can reveal the inherited 
contribution to traits  

– other biomarkers can integrate the effects of both inherited and 
environmental influences 
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PMI Timeline 
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Biobank 

• highest priority for a national collection would be for blood 
collection  

• CLIA compliant procedure 

• should be in place before the start of recruitment  



S L I D E  11 

National biobanks 
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National biobanks 
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Data set 

• includes data from: 

– EHRs,  

– health insurance organizations,  

– participant surveys,  

– mHealth technologies, and  

– biologic investigations  
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Data collection 
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Data collection 



S L I D E  16 

YNHHS/Yale Med Genome Health Center 
Connecticut Precision Medicine Initiative (CT-PMI) 

1. Phenotyping and sample collection 

2. Bio-bank creation 

3. Genomic profiling 

4. Computer infrastructure 

5. Analysis 

6. Patient interface 

7. Medical applications 
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YNHHS/Yale Med Genome Health Center 
Connecticut Precision Medicine Initiative (CT-PMI) 

1.  Phenotyping and sample collection 

– Diverse CT population 

– Patient identification and sample collection  
• Uniform Consent 

– Phenotyping  
• Data collection 

– EHR (EPIC) interface  

 

2. Bio-bank creation 

– Robotic storage 

– Database management 

– New collection 
• the highest priority is to obtain blood specimens 
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GHC/CT-PMI 

3. Genomic profiling 

– Exome sequencing (for PAF rare variants) and whole genome 
genotyping for common variants 

– Aiming for genome sequencing 

 

4. Computer infrastructure 

– HPC cluster 

– HIPAA compliant data storage 

– Maintenance 
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GHC/CT-PMI 

5. Analysis 

– Variant calling 
• Confirmation 

• Core reports 

– Pipeline production 

– Reports 
• Ancestry 

• Clinically relevant variants 

• Pharmacogenomics 

• Genetic risk scores 

– Rare LOF variants 

– Common variant scores 

• Scientific discoveries 
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GHC/CT-PMI 

6. Patient interface 

– Patients as partners 
• Reporting data back 

– EPIC data load 

– Genetic counselors  

– Domain expert physicians 

 

7. Medical applications 
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Opportunities 

• Collaborations across institutions 

– Throughout CT and nationally 

• New scientific discoveries 

– Increased NIH funding 

• Insurance collaborations 

• Industry partnerships 

– Start-ups 

– Big pharma 

• Opportunities in education 

• Population and personal health 

 


