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During the past year, we attended numerous semi-
nars, meetings, and conferences where a significant
p o rtion of the programming was dedicated to the topics
of genomics, proteomics, drug discovery, biotechnology
and the like. Clearly, the era of genomics has begun,
bringing crucial issues to the fore f ront of our consider-
ation. Gene mapping and the Human Genome Pro j e c t
a re only the beginning of a new revolution in the 
d i s c o v e ry, development, and application of pharm a-
ceuticals. The genomics era is an inherently new
a p p roach to the diagnosis and treatment of disease 
in general. 

Some suggest that physicians, pharmacists, nurses
and other health practitioners are ill-pre p a red to deal
with this new era of science, evidenced by diff i c u l t i e s
in providing quality health care within our current sys-
tem. Reports in the literature, such as that released by
the Institute of Medicine entitled “To Err is Human,”
and the toll of patient suffering and death due to med-
ical error support this claim.1 Other studies suggest
that this problem might be more severe in the ambula-
t o ry care setting rather than in the institutional setting,
and results in billions of dollars of unnecessary hospi-
talizations and emergency room visits.2 Many fear that
inadequate preparation for dealing with new genomic
technology will only worsen these problems. We must
ask ourselves whether or not we are pre p a red for such
changes, and give immediate attention to this at all 
levels so that we may effectively provide leadership in
the area of “genomic technology application.” 

Genomics will drive dramatic change in the practice
of medicine, pharmacy and healthcare delivery. Using
genomics, scientists will be able to identify novel 
therapeutic targets, identify patients most suited to a
p a rticular therapeutic intervention, conduct genetic
risk assessments for disease, and generate novel strate-
gies for disease prevention. Individual consumers may 
possess knowledge of their individual genetic makeup,
and panels of tests for the most common genetic abnor-
malities may be off e red in the physician’s office. 

The potential benefits of understanding an individ-
u a l ’s genetic makeup are numerous. Knowledge of
genetic predisposition may enable better use of 
p h a rmacological agents to prevent or delay disease
onset and organ damage. Additionally, genomics infor-
mation will enable us to determine who might re s p o n d
to a particular drug therapy in advance, or even more ,
who might experience certain side effects or drug 
interactions. Such information could help impro v e
physiological response with minimal adverse effect and
a favorable pharm a c o k i n e t i c / p h a rmacodynamic action.
In terms of the future discovery of new therapeutic
agents, genetic information will allow us to study the
impact of environmental and geographical factors
causing disease, and could eventually lead to the 
ability to even alter one’s individual genes. 

The final area that we all need to be pre p a red for in
the genomics era will be to successfully address the
many ethical issues along the way. Many questions
will arise, such as: What is the impact of specific
genes on intelligence? How will the knowledge of an
individuals genetic makeup effect life decisions? 
How will this knowledge effect decisions within the
workplace? These are serious ethical questions that
will need to be addressed by all in a coordinated and
responsible fashion. 

At a recent national pharmaceutical conference, the
p h a rmacist attendees suggested that they should play a
key role in the application of pharmacogenomics, and
recommended that at a minimum, clinical pharm a c i s t s
take care of the genes and supply them to physicians
for particular application to the patient. With re g a rd to
cell-based therapies, they put themselves forw a rd as
the clinical group best suited to provide care for those
p a rticular cells and the overall basis of control and
application in their use. In addition, the risk assess-
ment made possible by identifying patients who are
p redisposed to certain diseases will enable us to design
p h a rmaceutical interventions, based upon their genetic
makeup. The pharmacist may be in a good position to
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apply this information and make sure these new phar-
maceutical agents are used safely and appro p r i a t e l y.

We were impressed by the leadership role being
attempted by the pharmacy profession in the pharm a-
cogenomic revolution. However, we also stro n g l y
believe this is an area where the interd i s c i p l i n a ry team
needs to be engaged. Successful application of phar-
macogenomics re s e a rch will occur only through multi-
d i s c i p l i n a ry practice across physicians, pharm a c i s t s
and other healthcare providers where appro p r i a t e .
P roviding excellent health care in the genomics era
will re q u i re commitment, leadership, and support fro m
policy makers and those in a high level of management
within our healthcare systems. This will also re q u i re
alignment of financial incentives and clinical goals
a c ross all sites of care and service settings. 

At the same time, centralized responsibility and
accountability for the delivery of pharmaceutical care
a re also of upmost importance. Only in this way will we
e n s u re that coordinated pharmaceutical care will lead
to the appropriate outcomes and efficiencies within the
h e a l t h c a re system. Effective communication amongst
our providers could be the most limiting factor. To this
end, the use of computer technology such as PDA’s

may allow easy communication across settings,
p roviders, and within particular isolated settings. 

This is an exciting period for the practice of medi-
cine, pharm a c y, and nursing. As educators and as sci-
entists we look forw a rd to the environment in which
c u rrent and new practitioners will be engaged.
Strategies and re s o u rces within our academic health
centers are now being dedicated for the education and
training of our future health practitioners. However,
m o re attention needs to be directed toward existing
practitioners in order to ensure that application of this
new science will result in appropriate outcomes. As
editors, we welcome your comments and opinions on
this particular topic.
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