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Genomics and healthcare:

Will primary care lead or follow?

Greg Feero, M.D., Ph.D.
Chief, Genomic Healthcare Branch

National Human Genome Research Institute

National Institutes of Health

Outline

• Why primary care and genomics?

• How did we get here?

• Connecting the dots? Not easy…

• Where do we go from here?
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“More than 4 million hospitalizations 

potentially could be prevented each year by 

improving the quality of primary care... 

Billions of dollars could also be saved by 

avoiding the need to hospitalize patients for 

health problems that, in most cases, can be 

prevented or if already present, kept stable 

by high-quality care in physicians' offices.”
AHRQ News and Numbers, 

Aug. 2007

Trends in Potentially Preventable Hospitalizations 

among Adults and Children, 1997-2004

http://www.hcup-us.ahrq.gov/reports/statbriefs/sb36.pdf

Chronic disease!

• More than 90 million Americans live with 
chronic illnesses.

• Chronic diseases account for 70% of all deaths 
in the United States.

• The medical care costs of people with chronic 
diseases account for more than 75% of the 
nation’s $1.4 trillion medical care costs.

• Chronic diseases account for one-third of the 
years of potential life lost before age 65.

CDC
http://www.cdc.gov/nccdphp/overview.htm#2



3

The 10 Leading Causes of Death ‘02

1. Heart disease (28.5% of deaths in ‘02) *

2. Cancer (22.8%) * 

3. Stroke (6.7%) *

4. Emphysema (5.1%) *

5. Injury (4.4%)

6. Diabetes (3.0%) * 

7. Pneumonia/Influenza (2.7%)*

8. Alzheimer disease (2.4%) *

9. Kidney disease (1.7%) *

10. Blood infection (1.4%)*

Chronic disease!

• All have at least some genetic component

• Occur over a long time, and can usually be 

treated, but not cured

• Might be avoided (or at least held off) in many 

cases if we could effectively

– Assess risk
– Effectively intervene (individualized prevention, 

environmental modification, medication)
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Can genomics be used to

get a handle on chronic 

disease?
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The Telegraph 6/10/07
The Telegraph 6/10/07
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1.1 Billion Ambulatory Visits in 

2004 in the U.S.
CDC data
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Primary Care

“If you knew there was a genetic disorder 
already present in your immediate family, 
with what or whom would you be most 
likely to consult to learn about the 
possibility of inheriting it?”

- 71% chose their PCP 

1998 AMA survey of 1000 U.S. Adults

Access to genetic services

NSGC web site and places I’ve lived + 
50 miles:

2006 2007
Pittsburgh, PA – 8 14

Vienna, VA – 40 60

State College, PA – 0 0

Durham, NC – 18 28

Waterville, ME – 0 0 
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Jim Watson receiving his own personal
genome sequence on a DVD

May 31, 2007
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Gene Discoveries for Common Complex Diseases

NIH Research Initiatives
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Progress in Genotyping 

Technology

Continued Progress in 
Genotyping Technology
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2007

2001

Year

0.1¢

$1.00

Cost/SNP

$1 million500,000

$20 billion10,000,000

Cost/Study
Number of 

SNPs

Prostate Cancer
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Crohn’s Disease

Obesity
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Type 2
Diabetes

Heart Disease
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Breast Cancer

Type 1 Diabetes
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Neuron 54, 713-720, June 7, 2007

Alzheimer’s
Disease

Asthma
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Atrial fibrillation 

Consistently replicated associations found for:

• 10 Jun 2007: Celiac disease

• 1 Jul 2007: Atrial fibrillation

• 8 Jul 2007 : Colorectal cancer

• 15 Jul 2007: Gallstones

• 18 Jul 2007: Periodic limb movements in sleep

• 19 Jul 2007: HIV viral setpoint

• 26 Jul 2007: Childhood asthma

• 29 Jul 2007: Multiple sclerosis

• 1 Aug 2007: Amyotrophic Lateral Sclerosis

• 9 Aug 2007: Exfoliation glaucoma

• 2 Sep 2007: Height

• 5 Sep 2007: Rheumatoid arthritis

2007: The Year of GWA Studies?
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Following from GWAS

• Drug discovery – novel pathways

• Disease risk prediction – panels of markers

• Treatment selection – “right drug, right dose”

• Prognosis – how will the disease affect you

Translating Genomics…

• Genomic discoveries relevant to common 
disease diagnosis and management are 
coming at an increasing rate.

• Basic discoveries are leading to the 
development of clinical applications.

• Ergo, improved healthcare is around the 
corner!
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Translating Genomics…

• Genomic discoveries relevant to common disease diagnosis and management are coming at an increasing rate.

• Basic discoveries are leading to the development of clinical applications.

Mind the gap!

• Ergo, improved healthcare is around the corner!

“The bulk of this {healthcare} 

spending growth, however, appears 

to result not from increasing disease 

prevalence but from the 

development and diffusion of new 

medical technologies and therapies.”

Orszag PR, Ellis P.  NEJM Nov. 1 2007
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Translating Genomics…

Filling the gap

» Does the application address a clinical need?

» Does the application meet a clinical need?

» Is the application acceptable to patients?

» Is the application acceptable to health care providers?

» Is the application acceptable to insurers?

» Is the application acceptable to society?

» How are patients best educated about the application?

» How are providers best educated about the application?

Who will (pay to) fill the gap?
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Bench Scientists

Clinical Scientists

Clinicians

Patients

Multiplex Genetic Susceptibility Testing:
A prototype for applied research to inform  

personalized medicine

Colleen M. McBride, PhD.  & Larry Brody, Ph.D.

Multiplex Genetic Susceptibility Testing:Multiplex Genetic Susceptibility Testing:
A prototype for applied research to inform  

personalized medicine

Colleen M. McBride, PhD.  & Larry Brody, Ph.D.Colleen M. McBride, PhD.  & Larry Brody, Ph.D.

Research Partners:Research Partners:
National Human Genome Research Institute

Henry Ford Health System
Group Health Cooperative

Cancer Research Network (NCI)
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Medical & Statistical 
Genetics

NIH Intramural 
Sequencing CenterNIH Clinical Center

ClinSeq: A translational research project in
clinical genomics

NHLBI 

Health Professionals’ 
Understanding of Human Genetic 

Variation Study

Vence Bonham, JD

Associate Investigator 

Social and Behavioral Research Branch 

Principal Investigator 
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Can health care providers 

become genetically

literate in time?

Key Obstacles to Genetic 

Literacy in Primary Care

Climate

Time

Money
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Climate
“Unless  there are changes in the broader

health care system and within the specialty,

the position of family medicine in the United

States  will be untenable in a 10- to 20-year

time frame.”

– Task Force 1 FFM,  Ann Fam Med 2004; 2:S33-S50.

Time:
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Time:
Yarnall KS, et al. Primary Care: is there 

enough time for screening? Am J Public 
Health 93(4):635-641, 2003.

- 1996 USPSTF Guidelines

- 2500 patients

- 1773 hours or 7.4 hours every working 
day for a year!
- Average pt is due for 25 guidelines!
- Getting worse not better!

Money:

Lack of adequate value/reimbursement for 

E/M codes is a major barrier to primary care 

taking on the management of genetic topics.

alcohol abuse vs. colonoscopy
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Money:

Aside from infrastructure 

development, should much be spent 

on moving genetics up in the agenda 

of current primary care, given 

competing priorities? May 3, 2006 JAMA

Education:

• Genetics community has been reaching out 
for years with varying degrees of success

– Genetests/Geneclinics

– March of Dimes education modules

– NEJM genetics articles

– NCHPEG

– Meeting presentations
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Education:

• Why might efforts have failed?

– Top down approach

– Not very evidence-based

– Mechanism/theory driven

– Subject fatigue

– Lack of maturity of genetics in areas of interest 

to primary care

– Preaching to the converted

W
ill

you
get th

e
dis

ease??
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Family history is still the 

cheapest, most accessible, most 

time-tested way to get a rough 

estimate of the genetic 

component of disease risk.

Family History may change how your doctor 

may screen or treat you for:
•Breast Cancer

•Cardiomyopathy

•Colon Cancer

•Coronary Artery Disease

•Developmental Delay

•Diabetes

•Dyslipidemia

•Emphysema

•Gastric cancer

•Hearing Impairment

•Heart failure

•Hip Dysplasia 

•Kidney Cancer

•Hypertension

•Iron Def Anemia

•Liver Cancer

•Osteoporosis

•Pancreatitis

•Prostate Cancer

•Syncope

•Thromboembolism

•Thyroid Cancer

•Thyroid Disease

•Urticaria

•Visual Impairment

From Alan Guttmacher, MD address 10/11/04
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Family History
Mother, father, brother, sister, child affected:

• Type 2 diabetes – 2-6X risk increase

• Hypertension – 2-3X risk increase

• Coronary heart disease – 2X risk increase

Web-Based Family History 
Tool Available in English and 

Spanish

www.surgeongeneral.gov/familyhistory/
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EMR and Genomics

- Risk stratification by expert systems

- Point of care patient/physician education

- Tracking and integration with other health 

care
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Genomics and Healthcare

Promise

• Well educated providers

• Understands genetic and 

environmental risk

• Tests appropriately, 

proactively takes proven 

steps to mitigate  risk

• New, effective, cost-

saving therapies are 

developed based on 

genomic insights

Pitfall

• Poorly educated providers

• Over- or under interprets 

genetic and environmental 

risks

• Gets tests and fails to act, 

or acts on unproven 

interventions

• Minimally effective 

therapeutics developed 

and effectively marketed 

for “pseudo-disease”
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Multiple Marker Testing:

A Disruptive Technology?

• What will the business model be ultimately?

• What position will the FDA take on this 
type of testing?

• What will be the fate of the data?

– In the company’s domain?

– In the patient’s domain?

– In the doctors domain?

• Where will the costs and benefits accrue?

Multiple Marker Testing:

A Disruptive Technology?

Should medical societies 

(especially primary care 

societies) review and or take a 

position on this type of testing?



37

THANKS!

Slides courtesy of:

Leslie Biesecker, NHGRI

Francis Collins, NHGRI

Alan Guttmacher, NHGRI

Teri Manolio, NHGRI

Colleen McBride, NHGRI


