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Employ new knowledge and technology to optimize 
timing and targeting of interventions for maximal benefit …

PRECISION MEDICINE

J Exp Med. 2015;212:601-5
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Align an individual’s disease drivers with 
molecular mechanism of intervention



PRECISION MEDICINE

“While significant 
advances in precision 
medicine have been 
made for select cancers, 
the practice is not 
currently in use for most 
diseases … To accelerate 
the pace, President 
Obama unveiled the 
Precision Medicine 
Initiative (PMI) — a bold 
new enterprise to 
revolutionize medicine 
and generate the 
scientific evidence 
needed to move the 
concept of precision 
medicine into every day 

clinical practice.”
http://www.nih.gov/precisionmedicine/



G551D	x2	

Test	result	abnormal	Test	result	normal	

#2	-	Detect	Pathophysiologic	Processes/Early	Disease	

F508Del	x2	
F508del	+	
other	mut.	

#1	–	Determine	molecular	drivers	

#3	-	Molecularly	tailored	interven ons	

VX-770	 VX-809	
VX-770		

PRECISION MEDICINE for CYSTIC FIBROSIS



PRECISION MEDICINE for CYSTIC FIBROSIS

Example mutation G551D F508Del

Physiological defect Cl ion transport Folding and trafficking
Cl ion transport

Drug VX-770 “Kalydeco” VX-809 “Lumacaftor”

11 years screening 
over 200,000 
compounds

Discover Magazine



N Engl J Med 2010; 363:1991-2003

PRECISION MEDICINE for CYSTIC FIBROSIS



6/6/2015 CFF Drug Pipeline

http://www.cff.org/pipeline/index.cfm 1/2

CFTR  Modulation
  

Pre-­clinical Phase  1 Phase  2 Phase  3 To  Patients

Kalydeco™  (also
known  as  ivacaftor)

Ataluren  (formerly
known  as  PTC124)

Lumacaftor  +
ivacaftor

VX-­661  +  ivacaftor

QR-­010

Riociguat

QBW251

N91115

Restore  Airway
Surface  Liquid
  

Pre-­clinical Phase  1 Phase  2 Phase  3 To  Patients

Hypertonic  Saline

Bronchitol

P-­1037

Mucus  Alteration
  

Pre-­clinical Phase  1 Phase  2 Phase  3 To  Patients

Pulmozyme®

Anti-­Inflammatory
  

Pre-­clinical Phase  1 Phase  2 Phase  3 To  Patients

Ibuprofen

Alpha  1  Anti-­Trypsin

Anti-­Infective
  

Pre-­clinical Phase  1 Phase  2 Phase  3 To  Patients

Inhaled  Tobramycin

Azithromycin

Cayston®

TIP  (TOBI  Inhaled
Powder)

Levofloxacin  (Inhaled)

Folding & Trafficking

Folding & Trafficking VX-809

Channel function VX-770

Missense mutations:
DMD and CF



G551D	x2	

Test	result	abnormal	Test	result	normal	

#2	-	Detect	Pathophysiologic	Processes/Early	Disease	

F508Del	x2	
F508del	+	
other	mut.	

#1	–	Determine	molecular	drivers	

#3	-	Molecularly	tailored	interven ons	

VX-770	 VX-809	
VX-770		

PRECISION MEDICINE for CYSTIC FIBROSIS

G551D, G1244E, G1349D, G178R, G551S, 
S1251N, S1255P, S549N, S549R, or R117H
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PRECISION MEDICINE for DEMENTIA
CLINCAL COMPLEXITY
• Dementia in > 65 yr olds is a 

syndrome mostly caused by 
AD, LBD, and VBI
• Commonly co-morbid
• Prevalent latency and 

prodrome

• AD and FTD most 
common in < 65 yr olds

BIOLOGICAL COMPLEXITY for AD
• 3 genes with disease-causing 

mutations
• Over 20 genetic loci impart risk 

DIAGNOSTICS & THERAPEUTICS
• Align diseases and drivers with 

therapeutic mechanism
• For AD: API, DIAN-TU, A4
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PRECISION MEDICINE for DEMENTIA at AANP
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Vascular Diseases
Dr. Gray 
Dr. Tournier-Lasserve
Dr. Frosch

FTD/FTLD
Dr. Seeley 

Detection & Surveillance Tools

Parkinson’s Disease
Aging Brain

X-linked 
myopathy
Dr. Lawlor



CLINICAL COMPLEXITY: PARKINSON’S DISEASE

Parkinson’s
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J Parkinsons Dis. 2013; 3: 205–214

Fisher exact 
P < 0.001

Pacific Northwest Udall Center (PANUC)

PD-MCI or PDD: Poor response to DA replacement 
Tx or DBS.  Some response to AChI.
Eur J Neurol. 2014 Dec 9



BIOLOGICAL COMPLEXITY: PARKINSON’S DISEASE

	
	

 PD Risk PDD Risk 
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B PD with or without dementia

GBA E326K

GBA Mutation
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• PD (Motor) Genetic Risk - Nat Genet 2014;46:989-93 (24 loci)

• PD Autopsy GWAS - Neurology 2015 Feb 6

• PD Cognitive Genetics Consortium
– All Udall Centers and

other groups with compatible 
neuropsych data
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Mov Disord. 2015 Feb 4 JAMA Neurol. 2014;71:1405-12

Genetic risk for the quantity and quality of cognitive 
phenotype in PD is different  from motor phenotype



DETECTION and SURVEILANCE TOOLS

Neurology. 2007;69:631-9Arch Neurol. 2007;64:343-9

About 20% of 
people over 50 yr 
show evidence of 
latent AD

Validated with 
other tools
• PET Imaging
• MRI

Analogous tools 
for PD



AGING BRAIN  

JAMA Neurol. 2014;71:1150-4



AGING BRAIN

Am J Pathol. 2012;180:446-56

Aging brain is a progressively pro-inflammatory and pro-oxidative 
environment that may be modulated by life-style choices.
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PRECISION MEDICINE for ALZHEIMER’S DISEASE

CLINICAL COMPLEXITY
Dr. Schneider

BIOLOGICAL COMPLEXITY
Dr. Schellenberg

DIAGNOSTICS & THERAPEUTICS
Dr. Reiman






