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Which treatment is best for this problem?
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The challenge 
and 

opportunity: 
integrating 

multiple 
datasets for 

discovery and 
implementation
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Precision Medicine in the 
Clinic: Cancer
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4 year old girl
• Short stature
• Thin, translucent skin
• Large head 

(macrocephaly)
• Small hands & fixed finger 

flexion (camptodactyly)
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Case courtesy of John A. Phillips III
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Mosaic for ZMPSTE24
c.1077dupT(p.L362fs18X)
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Case courtesy of John A. Phillips III
Undiagnosed Diseases Network



ZMPSTE24

• Zinc metalloproteinase associated with Progeria

Varela et al. Nat Med. 2008.
Case courtesy of John A. Phillips III
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Patient started on a statin/bisphosphonate trial
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Mega et al. JAMA. 2010.
Peterson et al. Clin Pharmacol Ther. 2016.

Cavallari 2016, AHA
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1. Widespread Implementation
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1. Widespread Implementation
2. Genomic Interpretation

Precision Medicine in the 
Clinic: Challenges

Van Driest et al. JAMA. 2016.
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1. Widespread Implementation
2. Genomic Interpretation
3. Special Populations
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Precision Medicine in the 
Clinic: Challenges

Current Drug-Gene Interactions
Clopidogrel – CYP2C19
Warfarin – CYP2C9 and VKORC1
Simvastatin – SLCO1B1
Thiopurine Drugs – TPMT
Tacrolimus – CYP3A5

Gammal et al. Pediatrics. 2016.
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Precision Medicine in the 
Clinic: Challenges

mHealth

Sociocultural 
determinants of 
health

EHRs

Genomics

Images

Clinic

Lab

Proteomics

Metabolomics



Road Map

Translate and 
Implement

Clinic

Laboratory

Learn and 
Inform



The Clinic in Precision 
Medicine: New Drugs

Abifadel et al, Nat Genetics. 2003.
Cohen et al, NEJM. 2006.
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The Clinic in Precision 
Medicine: New Drugs

Sabatine et al, NEJM. 2015.
Robinson et al, NEJM. 2015.
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Phenotype
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LabThe Clinic in Precision 
Medicine: “Old” Techniques

Dense 
genomic 

information

Ozeki et al, Hum Mol Gen. 2011.

rs1633021, p = 1.2 x 10-13 

HLA-A*3101 associated 
with carbamazepine drug 
reactions in Japanese



The Clinic in Precision 
Medicine: New Techniques

Gamazon et al, Nat Gen. 2015.

Use: Genome-wide genotype and 
transcriptome datasets to train additive 

models of gene expression levels

‘Impute’: Gene expression levels based 
on genome-wide genotyping 

in the test cohort

Ask: Which genes have expression 
levels associated with the phenotype?
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Genetic 
variant

Associated 
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The Clinic in Precision 
Medicine: New Targets

Denny et al, Nat Biotechnol. 2013.
https://phewascatalog.org/
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Thyroiditis (OR 1.56, p=0.00045)



The Clinic in Precision 
Medicine: Drug Effects
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General Conclusions
• Genomic-guided therapy is here.
• EHRs are pivotal in their enabling role for 

targeting therapy based on “big data.”
• EHRs and other clinical observations will also 

help define potential new therapeutic 
avenues.

• New techniques continue to emerge.
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