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Review and Special Articles

ill Genomics Widen or Help Heal the Schism
etween Medicine and Public Health?

uin J. Khoury, MD, PhD, Marta Gwinn, MD, MPH, Wylie Burke, PhD, MD, Scott Bowen, MPH,
on Zimmern, MA, FRCP, FFPHM

bstract: We discuss the “schism” between medicine and public health in light of advances in
genomics and the expected evolution of health care toward personalized treatment and
prevention. Undoubtedly, genomics could deepen the divide between the two worlds, but
it also represents an important and perhaps unique opportunity for healing the schism,
given the volume of new scientific discoveries and their potential applications in all areas
of health and disease. We argue that the integration of genomics into health care and
disease prevention requires a strong medicine–public health partnership in the context of
a population approach to a translational research agenda that includes four overlapping
areas: (1) a joint focus on prevention—a traditional public health concern but now a
promise of genomics in the realm of individualized primary prevention and early
detection, (2) a population perspective, which requires a large amount of population-level
data to validate gene discoveries for clinical applications, (3) commitment to evidence-
based knowledge integration with thousands of potential genomic applications in practice,
and (4) emphasis on health services research to evaluate outcomes, costs, and benefits in
the real world. A strong medicine–public health partnership in the genomics era is needed
for the translation of all scientific discoveries for the benefit of population health.
(Am J Prev Med 2007;33(4):310–317) © 2007 American Journal of Preventive Medicine
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Today, the two cultures “medicine and “public
health” seem to live in different, often unfriendly
worlds

K. White1, 1991

The dominant issues for health and health care
today can be effectively engaged only if public
health and medicine work together as better
partners.

M. McGinnis2, 2006

ntroduction

ore than 4 years after the completion of the
Human Genome Project, researchers con-
tinue to express both excitement and skepti-

ism about the near-term applications of genomics in
ealth care and disease prevention.3–5 Health applica-

ions of genomic research remain focused mainly on
ndividually rare, single gene disorders,6 which account
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or nearly all of the 1300 or more genetic tests currently
vailable for practice or research use.7 Despite impres-
ive advances in gene discovery and characterization,
esearchers have voiced reservations about the poten-
ial benefits of medical applications of genomics,8,9

ointing out the complex relationships among genetic
ariation, the environment, and disease, and the lim-
ted clinical validity and utility of genetic risk predic-
ion. They also note that prematurely optimistic claims
y researchers, the media, and test developers may lead
o unrealistic consumer expectations and inappropri-
te use of genetic information. In addition, an over-
mphasis on the genetics of human disease may divert
ttention from the importance of environmental expo-
ures, social structure, and lifestyle factors.8

Skepticism about genomics runs high among some
ublic health practitioners whose traditional domains

nclude control of infectious diseases and chronic dis-
ase prevention. Some practitioners perceive genomics
esearch as a low-yield investment at best9,10 and as a
angerous opportunity cost at worst, which undercuts
fforts to address social and environmental causes of ill
ealth.11,12 In this view, genomic medicine is the enemy
f public health.
Some public health scientists view genomics research

n common diseases as a low priority because “the
ajor preventable environmental causes of illness and
eath are tobacco use, unhealthy diet, physical inactiv-
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ty, excess alcohol use, infections, trauma and exposure
o environmental toxins.”9 Some envision the only
ublic health applications of genomics to be popula-
ion screening, and argue that this approach will re-

ain limited to newborn screening programs.10 Others
eject genomics research as an unwarranted extension
f the individual risk paradigm.11 They criticize the
ocus of genomics on individual characteristics on both
ragmatic and philosophical grounds, citing its failure
o prompt effective public health interventions while
blaming the victim.”11,13 Advocates of this viewpoint
ften cite the distinction between prevention in popu-

ations and in high-risk individuals, which was set out so
loquently by Geoffrey Rose14; however, Rose was care-
ul to present these approaches as complementary
ather than mutually exclusive.

The contribution of genomics to population health
n the next 50 years remains uncertain. Some public
ealth advocates contend that interventions based on
nvironmental change will be more effective than those
ocused on individual behavior change (e.g., for obesity
ontrol15). The balance between population-based and
ndividually targeted prevention strategies will become
ven more important in the genomic era.

he Schism Between Medicine and Public Health

he divide between medicine and public health is a
ongstanding problem in the United States and in many
ther countries. Recent comments such as, “[T]here is

ittle need for further integration of genetic services
nd education into public health especially in countries
n which public and private health services are dichot-
mized,”10 reflect the “schism” described by Kerr
hite, who is a founder of the field of health services

esearch.1 In his 1991 book, Healing the Schism: Epidemi-
logy, Medicine, and the Public’s Health, White traced the
istorical evolution of this schism and explained how

he formal separation of schools of medicine and
ublic health in the U.S. in 1916 exacerbated the
ivide. He described the growing cleavage between

ndividual- and population-based approaches to health
nd disease in the 20th century.1 During this time,
edicine increasingly emphasized the investigation of

iological mechanisms of disease, focusing on treat-
ent, while public health emphasized the study of

nvironmental and social influences on health and
isease, focusing on disease prevention and health
romotion.1

At the end of the 20th century, several health policy
roups attempted to address this schism, including the
nstitute of Medicine (IOM)16 and the Robert Wood
ohnson Foundation (RWJF),17 the American Medical
ssociation (AMA) and the American Public Health
ssociation (APHA). A 1997 IOM report warned of the
rawbacks of separating medicine from public health,

oting that “for too long, the personal health care and h

ctober 2007
ublic health systems have shouldered their respective
oles and responsibilities for curing and preventing
eparately from each other, and often from the rest of
he community as well. However, working alone and
ndependently, our formal health systems cannot sub-
tantially improve population health at the level of
undamental determinants.”18

Recognizing the potential benefits of enhanced col-
aboration, professional organizations in medicine and
ublic health have launched several joint initiatives. For
xample, in 1994 the APHA and the AMA established
he Medicine and Public Health Initiative to develop
nnovative solutions for meeting the health needs of
he U.S. population. The initiative promoted joint
trategic planning and stimulated collaborative efforts
t the national, state, and local levels.19 More than 10
ears later, the 2006 AMA Health Care Advocacy
genda chose “improving the health of the public” as
ne of the six most important issues facing medicine.20

ikewise, three of five items on APHA’s 2006 legislative
genda focused on improving access to health care.

enomics and the Schism

ust how genomics will affect the schism between med-
cine and public health is not yet known. In an increas-
ngly technologically driven healthcare system, genom-
cs could easily widen the schism, as biology and
echnology drive one camp, and policy and behavioral
nd social sciences drive the other. A 2006 IOM report
ointed out a critical need for transdisciplinary re-
earch that would integrate genomics and the biologi-
al sciences with the behavioral and social sciences,
hus joining “nature” and “nurture.”21

Substantial investment in genomic research has been
ccompanied by high expectations for translation from
asic science to clinical applications. These expecta-
ions have focused the spotlight on translational re-
earch,22,23 as reflected in the National Institutes of
ealth (NIH) roadmap initiative.24,25 The translation

ramework is defined primarily in terms of the discov-
ry of new drugs and their accelerated use in human
linical trials, and it places little or no emphasis on
revention. Thus, the “bench to bedside” paradigm
overs only part of the distance from discovering new
nowledge to delivering better health at the population
evel, where the benefits of prevention are most appar-
nt.26,27 In 2003, Claude Lenfant, the retiring director
f the NIH National Heart, Lung and Blood Institute,
escribed many discoveries of curative or preventive

nterventions that never reached the end of the trans-
ation highway and asked, “Let’s be realistic. If we
idn’t do it with aspirin, how can we expect to do it with
NA?”28

The “lost in translation” problem, in genomics and in
ther areas, is complicated by the increasing costs of

ealthcare delivery and persistent inequities in access

Am J Prev Med 2007;33(4) 311
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o health care. In a 2004 IOM meeting on the implica-
ions of genomics for public health, William Foege, a
rominent public health leader, expressed concern
hat genetics may widen the health disparities gap: “The
hallenge to public health genomics is to overcome
nequitable allocation of benefits, the tragedy that
ould befall us if we made the promise of genetics only

or those who could afford it and not for all society.”29

he potential inequitable distribution of new health
echnologies to widen health disparities is not unique
o genomics. However, as discussed by Sankar et al.,30

e need to be particularly careful not to oversell the
uggestion that genomic research will solve the health
isparities problem in the U.S.: “Over-emphasis on
enetics as a major explanatory factor in health dispar-
ties could lead researchers to miss factors that contrib-
te to disparities more substantially and may also
einforce racial stereotyping, which may contribute to
isparities in the first place.”
Attempts to extend the translation research agenda

eyond the “bench to bedside” paradigm have called
or type II and type III translation research,31,32 includ-
ng both applied research on the best ways to deliver or
isseminate interventions that work in real-life settings
delivery research) and to evaluate health outcomes
nd population impact (outcomes research). A com-
rehensive approach to translating gene discovery into
ealth applications could help foster a true partnership
etween medicine and public health.

enomics, Public Health, and Population Health

ublic health has traditionally been identified with
tate, federal and local public health agencies; however,

recent, more inclusive view defines public health
rofessionals as all those who work on improving health
rom a population perspective.33 According to this
efinition, “public health professionals” include not
nly those employed in government but also those
mployed in healthcare delivery, academia, community
rganizations, and the private sector; together, they are
ctors in the “public health system,”34 which works to
nsure conditions under which a population can be
ealthy. This expanded view of public health as popu-

ation health allows genomics to be placed more easily
t the interface of between medicine and public health.

an Genomics Contribute to a Joint Vision
f Medicine and Public Health?

n 2005, participants at an international workshop
ponsored by the Rockefeller Foundation on public
ealth and genomics, arrived at a consensus8 about
ow to develop genomics optimally for the benefit of
opulation health. They determined that accomplish-

ng this goal will require systematic knowledge integra-

ion and transdisciplinary collaboration. Critical efforts a

12 American Journal of Preventive Medicine, Volume 33, Num
n reaching the goal include applied research, evidence-
ased knowledge integration, efforts in policy develop-
ent, critical evaluation and development of health

ervices, stakeholder engagement, and provider and
ublic education to ensure that genomic information is
sed for the health benefit of all segments of the
opulation.
Although genomic applications in practice are far

rom mature, the increasing recognition of genomics as
n important driver of public health and health care in
he 21st century2 has stimulated development of the
eld of public health genomics. This is “a multidisci-
linary field concerned with the effective and respon-
ible translation of genome-based knowledge and tech-
ologies to improve population health.”8 As discussed
y Burke et al.,8 public health genomics specifically
ddresses the differing perceptions of the medical and
ublic health worlds and aims to bring them together.
ne of the challenges in the evaluation of genomic

pplications to healthcare is the integration of studies
f the ethical, legal, and social implications (ELSI) with
hose of health outcomes. In fact, ELSI questions are
nherent in the research needed to address healthcare
elivery and outcomes. In addition to disease biology
nd the efficacy of interventions under research condi-
ions, translational research must develop knowledge
bout the challenges and constraints involved in delivery
f genomic services, including preferences of health care
roviders and patients, resource constraints, appropri-
te informed consent procedures, strategies for profes-
ional and public education, and deliberative processes
o develop policies guideline development and equita-
le delivery of services. A report from the Canadian
ealth Services Research Foundation35 noted the need

or diverse sources of evidence in developing health-
are guidance. In addition to evidence concerning the
utcome of medical interventions, appropriate evalua-
ion of emerging healthcare services requires evidence
n the system in which health care will be delivered, the
eeds and interests of various stakeholders, and legal
nd social context. Appropriate procedures for delib-
ration and decision making are also important. Devel-
pment of transdisciplinary teams that include social
cientists, bioethicists, policy analysts, and other ELSI
esearchers will help to ensure the appropriate scope of
valuation.

Framework for a Medicine–Public Health
artnership in the Genomic Era

n this section, we discuss a framework for an enhanced
artnership between medicine and public health that
an guide translation from research to practice in the
enomics era. This framework consists of four princi-
al, overlapping areas that contribute to the discovery

nd application of genomics-based knowledge: a focus

ber 4 www.ajpm-online.net
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n prevention, a population perspective, a commit-
ent to evidence-based knowledge integration, and an

mphasis on health services research. We also suggest
hat this partnership can be extended from translation
f genomics research to translation of other scientific
iscoveries for the benefit of population health.

ocus on Prevention

dvances in genomics could provide new opportunities
or prevention—the main focus of public health—at the
ndividual level or through population-wide interventions.
nderstanding genetic effects and gene–environment

nteractions in disease processes could produce recom-
endations that certain subgroups avoid defined expo-

ures or receive targeted interventions. Stratification by
enotype or family history already provides a means for
ailoring screening tests for early disease detection
e.g., colorectal cancer screening in genetically suscep-
ible persons),36 and this paradigm is likely to be
xtended to early detection of other conditions.
A review of the public health implications of genomic

esearch related to asthma illustrates the potential
pportunities and challenges for translating new knowl-
dge into improved prevention and treatment of a
ommon disease.37 Asthma is a chronic lung condition
haracterized by inflammation, hyper-reactivity, and
eversible obstruction of the airways. Strong evidence
upports a causal role for both genetic and environ-
ental factors. Genomics research has identified nu-
erous gene loci associated with asthma, and further

tudies of biological pathways associated with asthma
re likely to yield new approaches to prevention and
herapy. The earliest clinical applications will be in
harmacogenomics, using genetic information to opti-
ize therapy and to prevent adverse events.38

Translating results of genomic research to population-
evel interventions will not always require genetic test-
ng and knowledge of individual genotypes. For exam-
le, a study in Mexico of children with asthma found
hat supplementation with the antioxidant vitamins C
nd E improved lung function in children with a
ommon polymorphism of glutathione S-transferase M1
GSTM1) who are exposed to ozone.39 If confirmed by
ther studies, this finding might suggest a simple

ntervention—antioxidant vitamin supplementation—
or children with asthma who are exposed to ozone.

ithout genotype-specific analysis, a potentially impor-
ant population-level intervention could have been
verlooked.
New gene discoveries are reported daily and have

roduced divergent views on the value of genetic
nformation for prevention. For example, the discovery
n 2006 that a variant of the TCFT7L2 gene is associated
ith increased risk of type 2 diabetes40 was noteworthy

or several reasons. First, type 2 diabetes is a serious

isease and a major public health problem. Family a

ctober 2007
istory is an important risk factor but, until now, few
enetic associations have been identified. The investi-
ators replicated the association with TCF7L2 in three
ndependent populations and presented molecular ev-
dence that the gene product is a high-mobility group
ox–containing transcription factor related to blood
lucose homeostasis. The gene product may act through
egulation of proglucagon gene expression via the Wnt
ignaling pathway.40

The senior investigator commented to the New York
imes that a practical consequence of the discovery
ould be a diagnostic test to identify people who are at
ncreased risk of type 2 diabetes. He speculated that
these people, knowing their risk, would be motivated
o exercise more and adopt a healthier diet.”41 How-
ver, a relatively simple analysis is sufficient to show that
test for TCF7L2 variants by itself would have very poor
redictive value, adding little to the risk information
lready provided by family history, and would have
imited utility for prevention.41 In particular, the hy-
othesis that genetic risk information of this kind will
otivate behavioral change remains to be tested. Fur-

her, we have little information at present to evaluate
he psychological effects of widespread use of tests to
dentify genetic risks for common disease, or the com-

unication strategies that might minimize risks of
tigma or fatalism.

Once a genetic variant is discovered, producing a
olecular test to detect it is theoretically straightfor-
ard. However, the clinical validity of such a test is
ighly dependent on population characteristics; these

nclude not only prevalence of the genetic variant and
he strength of its association with disease, but preva-
ence of the disease and interactions between this
enetic variant and many other risk factors. Clinical
tility is even more difficult to establish because it
epends on the availability of a specific, effective inter-
ention that adds value to existing practice. Although
ost gene discoveries for common diseases are not

eady for prevention applications, they have, neverthe-
ess, initiated a common interest in medical and public
ealth to develop a common framework for how such
iscoveries can be evaluated for their potential applica-
ions for disease prevention.

opulation Perspective: The Crucial Role of
ublic Health Sciences

he process of gene discovery and characterization is a
asic science enterprise. Until recently, the search for
ene–disease relationships was mainly conducted in
ighly selected patient groups. The population per-
pective is crucial for validating these associations and
stimating their contribution to disease occurrence in
ther groups and the population as a whole. Indeed,
menn42 describes the post-genomic era as a “golden
ge” for the public health sciences, which include

Am J Prev Med 2007;33(4) 313
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pidemiology, biostatistics, environmental health,
ealth education, behavioral and social sciences, and
any other fields. As Kerr White predicted at the start

f the Human Genome Project, “molecular biology,
specially once the human genome is mapped must
urely turn increasingly to the study of populations.”1

n fact, genetic and epidemiologic methods are con-
erging and beginning to move the field of genetic
pidemiology beyond gene discovery.43,44

The term “human genome epidemiology” was coined
o denote the systematic application of epidemiologic

ethods in studies of human genetic variation in
ssociation with health and disease in populations.43

he topics addressed in human genome epidemiology
ange from basic to applied population-based research
n discovered human genes. Human genome epidemi-
logy can be used to assess: (1) the prevalence of gene
ariants in different populations, (2) the magnitude of
isease risk associated with gene variants, (3) the mag-
itude of disease risk associated with gene–gene and
ene–environment interactions, and (4) the validity
nd effectiveness of genetic tests for screening and
revention.43

Epidemiologic approaches are fundamental to the
opulation-based biobanks being proposed for gene dis-
overies and characterization,45 as well as to large case–
ontrol studies of common diseases using whole ge-
ome association analysis.46,47 Nevertheless, a schism
ontinues to divide the ways that biomedical and clini-
al researchers assess the prevention value of such
nformation and how public health practitioners assess
he value of genetic information from the population
erspective. A population perspective makes it possible
o evaluate whether an intervention based on genotype
dds value to existing recommendations for disease
revention. Answering this question requires addi-
ional information on (1) the prevalence of high-risk
ariants in the populations where testing is considered,
2) a population-based estimate of risk, (3) information
bout modification of risk by other genetic and envi-
onmental factors, and (4) behavioral and social
cience research to determine whether and how
enetic information can be used to promote behavior
hange.48 Because of the well-known difficulties of
mplementing behavior change for the prevention of
ommon diseases, it is not clear whether information
n genotype adds anything to available information on
ehavioral risk factors.

ole of Knowledge Integration Across
isciplines

he translation of genomic discoveries from the bench
o the bedside is a long and arduous process that
equires accumulation and synthesis of knowledge in
any fields, including observational epidemiologic stud-
es on gene–disease associations, gene–environment in- m

14 American Journal of Preventive Medicine, Volume 33, Num
eractions, and clinical trials of efficacy of general and
enotype-specific interventions. Because of the prolif-
ration of information on genomics and health (e.g.,
ore than 25,000 articles on gene–disease associations

ave been published in the past 6 years),49 evidence
ust be integrated systematically before “discovery” can

ead to “delivery.” False leads and blind alleys have to be
liminated through an iterative process of evidence-
ased information synthesis, such as the efforts of the
uman Genome Epidemiology Network, which pro-
otes systematic reviews of gene–disease associations.50

An enhanced partnership between medicine and
ublic health will be essential in the knowledge inte-
ration process because research that leads to genetic
iscoveries and their potential applications is by nature
ransdisciplinary.8 Transdisciplinary partnership will re-
uire a close collaboration of professionals in basic
ciences, clinical sciences, public health, social sciences,
ioethics, and policy analysis. This collaboration will

ead to evidence-based guidelines on the appropriate
se of genetic information in healthcare practice, such
s those provided by the Cochrane Collaboration,51 the
.S. Preventive Services Task Force (USPSTF),52 and

he Guide to Community Preventive Services.53 These
fforts examine what works and what does not work to
chieve a positive effect on the health of individuals,
amilies, and populations. An extension to these efforts
n the United States is the Evaluation of Genomic
pplications in Practice and Prevention (EGAPP) ini-

iative, led by the Centers for Disease Control and
revention, which focuses exclusively on the utility of
enomic applications and family history in clinical
ractice and disease prevention.54

ole of Health Services Research and
opulation Health Monitoring

enomics research will hit a translation roadblock if no
nvestments are made in evaluating the best methods
or assuring delivery and monitoring safety and effec-
iveness of gene-based interventions, whether they are
opulation screening programs, such as newborn
creening, or early case detection and interventions
elivered by clinicians. This evaluation requires a
trong partnership between medicine and public
ealth. Beyond basic research, efficacy research, and
evelopment of practice guidelines is the challenge of
nsuring access to health care, which depends on
doption by healthcare providers of practice guidelines
nd acceptance by consumers. These factors in turn
epend on public participation, workforce training,

nformation systems, and funding.55

For example, the lack of training and preparation of
ealthcare providers has been recognized as a key
arrier to the appropriate application of genetic infor-

ation in health care. A collaborative effort led by

ber 4 www.ajpm-online.net
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overnment and professional organizations created the
ational Coalition of Professional Health education in
enetics (NCHPEG) to enhance the competency of
edical, public health, and allied health professionals

pplying genomic knowledge to practice.56

New partnership models have also been proposed, such
s the national public-private partnership research enter-
rise, which aims to transform “clinical research . . . from

ts current state as a cottage industry to an enterprise-
ide health care pipeline” for research translation.55 As
erhouni3 and others have predicted, the advent of
enomics-based healthcare delivery will require re-
earch on the best ways to integrate new knowledge into
ractice in ways that achieve population-level
enefits.26

This research approach should also examine and
ocument the impact of genomics-based health care on
ealth disparities, stigmatization, and discrimination,

hus providing important information for evidence-
ased policy development to address these problems.
oreover, because of the need for individualized ap-

lications of genetic information that may be in colli-
ion course with issues that relate to privacy and confi-
entiality, we need to develop research methods to
esolve this potential conflict.

As a major new research area with real promise (as
ell as commercial potential), genomic medicine may
ffer a new opportunity to shine the spotlight on
ranslation. For example, HMO-based research57 and
eneral provider surveys58 were conducted collabora-
ively to assess the effect of a direct-to-consumer cam-
aign for BRCA1 testing on providers’ attitudes, knowl-
dge, behaviors, and practices. In another example,
roviders, consumers, professional organizations, and
arious government agencies collaborated to assess and
ncrease the public’s awareness and use of family his-
ory as an additional tool for disease prevention and
ublic health.59,60 Clearly, such efforts need to be
ustained and extended into emerging areas such as
harmacogenomics and genetic tests in general.61 In
articular, economic evaluations of gene-based tests
nd interventions62 are becoming increasingly im-
ortant in the face of ever-escalating healthcare
xpenditures.
Invariably, translation efforts will uncover gaps in our

nowledge of genetic influences on health, as well as
aps in healthcare delivery and monitoring of popula-
ion health outcomes. As the use of genetic information
n practice continues to expand with no systematic
versight, a medicine–public health partnership will be
eeded to identify these gaps, to further shape the
esearch agenda, and to keep practitioners, consumers,
nd policymakers abreast of the applications of scien-
ific discoveries that have the best potential to improve

opulation health. u

ctober 2007
xample: Population Screening for Hereditary
emochromatosis

e use the example of hereditary hemochromatosis to
llustrate how medicine–public health collaboration in
our overlapping areas has helped guide the translation
f a gene discovery into health practice. A summary of
he highlights is provided in Table 1.

Hereditary hemochromatosis is the most common
orm of hereditary iron overload disease in the U.S.63,64

he HFE gene and two common point mutations
ssociated with hereditary hemochromatosis were dis-
overed in 1996, initiating a debate on the value of
opulation genetic screening for this recessive disor-
er.65 Developing a genetic test for these mutations
C282Y and H63D) was straightforward, and a simple
ntervention (regular phlebotomy) is known to be
ffective in reducing the risk of adverse health out-
omes. However, gaps in our knowledge persist and
ave thus far precluded a recommendation for popu-

ation screening.
In 1997, the Centers for Disease Control and Preven-

ion (CDC) and the National Human Genome Re-
earch Institute jointly sponsored an expert panel
orkshop66 to consider a medicine–public health part-
ership in the prevention and early detection of hered-

tary hemochromatosis. The panel concluded that pop-

able 1. Hereditary hemochromatosis: example of
edicine–public health partnership in translation of gene

iscovery into health practice

rea of
ollaboration Descriptiona

revention A joint Centers for Disease Control and
Prevention–National Institutes of
Health workshop was held shortly
after the HFE gene was discovered to
discuss prevention benefits of
screening for HFE mutations in
preventing complications of iron
overload from hereditary
hemochromatosis. This led to
research and practice agendas.

ublic health
sciences

Mutation prevalence study in U.S.
population; studies of burden of
hospitalization and deaths; large
cohort study to assess penetrance,
natural history.

nowledge
integration

As of 2006, evidence-based knowledge
synthesis and recommendations
against population testing by the U.S.
Preventive Services Task Force, based
on best available data.

ealth services
research

Active, ongoing Centers for Disease
Control and Prevention provider
education campaign to encourage
early detection and case finding.
Evaluation is in progress.

For details and references, see text.
lation screening for mutations in HFE could not be
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ecommended because of uncertainty about the natu-
al history of the disease (especially age-related pen-
trance), optimal care for asymptomatic persons who
re found to carry mutations, and the psychosocial and
ocietal impact of genetic testing.66

After the workshop report in 1998, samples from a
opulation-based, nationwide survey were analyzed to
stablish the prevalence of HFE C282Y and H63D muta-
ions in the U.S. population.67 This study found that
lmost 5% of the non-Hispanic, white population of the
.S. was homozygous or compound heterozygous for

hese mutations. However, further epidemiologic analysis
f the burden of disease using hospital records68 and
eath certificates69 found that the prevalence of diag-
osed disease is much lower than the prevalence of
utations, suggesting that penetrance is low. An epidemi-

logic meta-analysis of the association of HFE mutations
ith the risk of clinical disease from iron overload studies

howed that homozygosity for the C282Y mutation was
ssociated with the highest risk of hereditary hemochro-
atosis; risks associated with other genotypes, including
282Y/H63D and H63D/H63D, were much lower.70

A large NIH-funded cohort study in the Kaiser Per-
anente Southern California HMO suggested that the

isease penetrance for HFE mutations may be quite
ow.71 Only 1 of the 152 subjects who were homozygous
or HFE C282Y had symptoms of hereditary hemochro-

atosis. This finding, along with other data, led the
SPSTF in 2006 to recommend against routine popu-

ation genetic screening for hemochromatosis.72

Finally, to increase awareness of this common condi-
ion, the CDC has developed a campaign to educate
ealthcare providers and the public.73 This campaign
xplains the condition and its early warning signs so
hat complications can be avoided by early detection
nd intervention in affected persons and their fami-
ies. An evaluation of the provider education campaign
s currently underway.

The example of hereditary hemochromatosis illustrates
everal ways that medicine and public health can work
ogether to translate gene discovery for application at the
ndividual and population levels. Government agencies
hose interests span the spectrum from basic research to
linical medicine and public health can support these
fforts through better collaboration and cooperation.

onclusion

dvances in genomics—especially in relation to common
iseases—are increasing the interaction and the interde-
endence between the traditional healthcare delivery
ystem, which focuses on treatment of individuals, and the
ublic health system, which focuses on prevention and
ontrol in populations. This enhanced interaction is cre-
ting a shared “population health” focus on using
enomic advances appropriately and effectively to pro-

ote health and to prevent disease.

1

16 American Journal of Preventive Medicine, Volume 33, Num
Because the field of genomics is still in its infancy, this
s a crucial time for professionals in medicine and public
ealth to work together to develop the partnership model
resented here. This model—focused on prevention,
opulation sciences, knowledge translation, and health
ervices research and outcome monitoring—is eminently
eneralizable to all other areas of health.
The AMA and APHA have already taken some steps

unrelated to genomics) to heal the schism between
edicine and public health. Now emerging genomic

nformation is presenting policymakers, practitioners, and
esearchers with a new opportunity and new urgency to
ridge the divide for the benefit of population health.
ames Marks from the RWJF recently observed that “no
mportant health problem will be solved by clinical care
lone, or research alone, or by public health alone—but
ather by all public and private sectors working togeth-
r.”74 This paradigm will certainly apply to almost all
ealth problems in the genomics era.

o financial disclosures were reported by the authors of this
aper.
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