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C lose your eyes. Imagine it is 10 years 
from now, and you are in your medi-
cal office. You are in a small televideo 

cubicle preparing for a well visit with one of 
your patients…in the next town. After morn-
ing telerounds from 7:30am–10:00am, you 
move out into your exam area. Your medical 
assistant has already roomed the patient, com-
pleted the initial history, pended the orders for 
the flu and pneumonia vaccines, and warmed 
up the handheld ultrasound machine. You 
greet the familiar patient, review the history, 
and conduct the exam, which you do with the 
aid of your electronic stethoscope. You decide 
that the patient needs to start taking blood 
pressure medication. You explain the need for 
treatment, reviewing the guidelines and how 
they individually apply to him. A robot arm 
extends from beside the computer terminal 
and pricks the patient’s finger to obtain the 
blood specimen. You tell the patient you will 
be back in a few minutes with the results from 
his chemistry and DNA analysis, which will 
inform your decision to start an ACE inhibitor, 
an ARB, or a calcium channel blocker. This is 
precision medicine in primary care.

Precision medicine is the provision of medi-
cal care using precise genetic information to 
predict response to treatment and to customize 
care for a specific individual. The National In-
stitutes of Health (NIH) web page on genetics 
states it this way: “an emerging approach for 
disease treatment and prevention that takes 
into account individual variability in genes, 
environment, and lifestyle for each person.”1

Pharmacogenomics is a subset of the pre-
cision medicine field applied specifically to 
predict an individual’s response to drugs. At 

present, pharmacogenomics is in its relative 
infancy and is used only in a limited number 
of situations, many of which are outside the 
primary care arena. However, pharmacoge-
nomics applications and other precision med-
icine techniques are expanding rapidly and 
will increasingly become integrated into pa-
tient care.2 Targeted pharmacogenomic-based 
cancer therapy is another area in which ad-
vancements are being accomplished on a regu-
lar basis. Targeted therapy directs its activity 
on a specific molecule or group of molecules, 
rather than using a less-focused approach of 
killing rapidly dividing cells.3

Is precision medicine consistent with prima-
ry care? The field is advancing quickly, perhaps 
beyond helping to make medication choices 
easier. One argument against integration is 
based on the presupposition that precision 
medicine might evolve and replace primary 
care and make family physicians superfluous 
to the process of patient care. Perhaps the 
emphasis on molecular medicine, genetic pro-
files, and an impersonal practice of medicine 
based on laboratory tests goes too far. A clini-
cal practice based on precision medicine might 
reduce human beings to little more than data, 
as some critics say, and sometimes data can 
be wrong.4

The debate regarding whether precision 
medicine should be integrated into clinical care 
is ongoing. Diane Korngiebel, DPhil, Universi-
ty of Washington, is one of several people who 
are exploring the ethical challenges of preci-
sion medicine.5 The very nature of being able 
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to know the future (genetic markers of cancer 
in your future) and its challenge to our human-
ness, is at the heart of many people’s reluc-
tance to embrace this new technology. When a 
patient can get his or her own genetic profile 
online, complete with diagnoses and carrier 
states, will primary care physicians be neces-
sary? Empowering patients has been a goal 
of primary care for decades, but data without 
guidance from physicians could be hazardous. 
It is not unrealistic to foresee a future in which 
primary care could be replaced by a new spe-
cialty of epigenetic technicians who are a com-
bination of physician assistants and computer 
programmers. 

Even among advocates, the nature of epi-
genetics and precision medicine also present 
a number of barriers to adoption into primary 
care. The first is the vast complexity and the 
need for physicians to learn about a huge ar-
ray of new tests and learn to counsel patients 
using probability-based decision making. The 
challenges to the continuing medical educa-
tion industry are enormous, for specialists and 
primary care physicians alike. Learning the 
application of the human genome to common 
conditions may require physicians to do extra 
continuing education to become experts. 

Data sharing platforms and security for 
precision medicine data are another problem. 
Will servers and data files be private? How 
do physicians access the data in a secure way 
that protects patients’ privacy? The NIH has 
a working policy on privacy and trust prin-
ciples to guide precision medicine.6 The NIH 
document articulates an excellent set of core 
values for security and access to data, but a 
policy by itself cannot assure the public of the 
security needed to protect privacy and lack of 
manipulation of data by employers, insurers, 
or private citizens. 

Costs for precision medicine likely will also 
be an issue. Current genetic testing is spe-
cialty oriented, and consultation for applying 
the results adds expense. At present, costs for 
various aspects of precision medicine are not 
fully known, but an entire genome test can 
cost $3,000-$5,000 at some labs. However, one 
lab recently offered a lower price of $699, so 
costs may be coming down (dantelabs.com). 
However, reconciling one’s genome results and 
comparing it to known abnormal entities in 
a clinically meaningful way will likely again 
raise costs into the $1,000s. 

Despite these challenges, precision medicine 
use is expanding. It is currently used most of-
ten in specialized medical conditions such as 

in cancer, hematology, and specific genetic dis-
eases. For example, the use of combined im-
munotherapy and specific molecule-targeted 
therapies has brought promise and hope in 
previously difficult-to-treat cancers such as 
small cell lung cancer.7 Primary care physi-
cians may some day be able to use molecule-
targeted therapies in earlier stages of lung 
cancer and a variety of other conditions as 
the field develops and expands. 

Precision medicine is not limited to drugs 
or cancer. New targets are being explored and 
developed in many other areas, including di-
abetic kidney disease, autoimmune liver dis-
ease, psychiatry, and many others that overlap 
with primary care.8-10 Researchers are explor-
ing the use of precision medicine for common 
chronic diseases treated daily by primary care 
physicians. For example, physicians routinely 
screen for albuminuria, but they have limited 
options in management of patients with dia-
betes and early signs of kidney damage. New 
precision targeted therapies will expand op-
tions for such patients.8

Warfarin therapy, notorious in primary care 
offices for the difficulty in managing an indi-
vidual’s response, is now a new frontier in pre-
cision medicine. New algorithms and testing 
cascades are being developed that will soon 
make it to routine primary care practice. While 
only 35% of the variation in dosing response 
in warfarin is due to genetics, new approaches 
that account for demographics and diet as well 
as genetics are being perfected so improved 
warfarin management techniques can be used 
more widely in primary care.11

Primary care physicians are well positioned 
to use the precision medicine tools of the fu-
ture to enhance patient management. Preci-
sion medicine is in the process of identifying 
many relevant DNA and RNA regions that 
predict response to a variety of medications, 
including those used to treat blood pressure, 
cancer, pain, asthma, and more.12-14 The tools 
need further development and the ability to 
access results in a timely manner. When that 
occurs, the new era will arrive.

So, let us reexamine the original question: 
Is precision medicine consistent with prima-
ry care? I believe that primary care practices 
likely will evolve and use these newly devel-
oped precision medicine techniques as care-
enhancing tools, similarly to the way they 
use common laboratory tests and CT scans 
now—as an adjunct to history and physical 
diagnosis in the management of the patient. 
Genetic profiles alone cannot take into account 
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the demographics, social situations, lifestyle 
habits, and patient perspectives, but a prima-
ry care physician can do so. The crucial social, 
environmental, and lifestyle factors that con-
tribute to risk and chronic disease mitigation 
will need to be assimilated and managed by 
a primary care physician, in the context of a 
longitudinal doctor-patient relationship. Family 
physicians are trained to take into account all 
aspects of the patient’s profile to address their 
medical and psychosocial well-being. 

In the future scenario described at the start 
of this paper, the physician was seeing a long-
time patient and providing comprehensive, 
longitudinal care. The doctor assessed the pa-
tient’s lifestyle, environment, and genetic fac-
tors, and explained the diagnosis, prognosis, 
and need for treatment. DNA-typing and SNP 
analysis of the relevant portion of the human 
genome was available immediately or within 
24 hours. The prescription for blood pressure 
medication in the example case—a decision 
that is currently based on guidelines from 
large evidence-based studies and guidelines 
of expert panels—will in the future be based 
on the individual’s exact human gene profile 
and personal characteristics. Future family 
physicians will still be doing compassionate, 
comprehensive, continuity-based primary care, 
but will be operating in a new world of preci-
sion medicine that is highly incorporated into 
primary care. Precision medicine is not only 
consistent with primary care, some day it will 
be central to providing it. 

You can open your eyes now.
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