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Abstract

Precision medicine aims to provide more effective and less harmful treatments for individual patients by understanding their
unique genetic makeup, biological characteristics, and lifestyle factors. In the area of medication, an essential component is
pharmacogenomics, which involves studying how a patient's genetic profile affects their response to drugs. This approach helps
guide the selection and dosage of medications to achieve optimal therapeutic outcomes while reducing the risk of adverse drug
reactions. Although pharmacogenomics theoretically and clinically holds the potential to make pharmacotherapy more effective
and safer, the field also raises a number of important ethical, legal, and social issues. Numerous international organizations and
academic societies have issued relevant ethical guidelines and declarations in response. This article explores and analyzes key
controversies and contextual factors within this field, focusing on issues such as race and ethnicity, benefit-sharing and patents,
and privacy and personal data protection. (BioMedicine 2025;18(4):353-368)
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Introduction

Precision medicine aims to classify individuals into
subgroups with different susceptibilities to specific
diseases or different responses to specific
treatments, in order to focus preventive or
therapeutic interventions on those who can benefit,
while avoiding costs and side effects for those who
would not benefit. Within this field,
pharmacogenomics uses genomic technologies and
genetic variation analysis to evaluate different
patients' responses to medications.
Pharmacogenomics may provide substantial
benefits for drug development and prescription,
enabling effective disease treatment while
potentially avoiding prescribing medications that
have little clinical effect or adverse reactions for
certain individuals.! While theoretically and
clinically, pharmacogenomics may make drug use
safer and more cost-effective, and may help provide
new diagnostic and therapeutic information, this
field also has several important ethical, legal, and
social issues that need to be examined.2
International literature, professional organization
guidelines, and even international declarations
repeatedly remind us that researchers and clinical
practitioners in this field cannot ignore these issues
related to value objectives, policy regulations, and
social impact dimensions. Otherwise, the well-
intentioned goals of pharmacogenomics may not be
fully achieved, or new, unforeseen problems could
arise. This paper will use an topic-based approach to
discuss and analyze several important ethical, legal,
and social controversies in this field, using racial or
ethnic issues, benefit sharing and patent issues, and
privacy and personal data protection issues as
examples.

1 Munir Pirmohamed, Pharmacogenomics: Current Status and Future Perspectives, 24 NATURE REVIEWS

GENETICS 350 (2023).

2 R > dEE IR R BORBLEASRE AT - AR > 430 > 20084511 > 1-17H -
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Race and Ethnicity Issues in
Pharmacogenomics

Many pharmacogenomics research studies and
clinical practices may involve issues related to "race"
or "ethnicity." In the international pharmaceutical
market, there are indeed some medications whose
treatment or prescription is based on race or
ethnicity; clinically and in research, different races/
ethnic groups have been found to potentially have
different drug responses or side effects. For example,
the U.S. Food and Drug Administration (FDA)
approved a drug with the brand name BiDil in 2005
as a race-specific medication for treating heart
failure in African Americans. Another example:
clinical guidelines have long recommended that
Black patients with uncomplicated hypertension
initially be treated with thiazide diuretics or calcium
channel blockers (CCBs), rather than angiotensin-
converting enzyme inhibitors (ACEls) or angiotensin
receptor blockers (ARBs) which are commonly
prescribed medications used by other non-Black
patients.3 Additionally, a drug used to treat
thrombocytopenia (brand name Eltrombopag) has a
lower recommended starting dose for East Asian
patients compared to all other patients. Similarly,
the U.S. FDA recommends a lower starting dose of a
statin medication for lowering blood lipids (brand
name Crestor) for Asian patients, based on a gene
that causes metabolic variability, although this gene
may be present in any ethnic group. Another
example is the targeted therapy drug Iressa used for
treating lung cancer - although initial clinical trials
showed lower efficacy in American patients, it was
found to significantly improve overall survival rates
in Asian patients clinically. Genetic medical research
shows this is related to genetic variation: 30-40% of
Asian non-small cell lung cancer patients have EGFR
gene mutations, while only 10-15% of European and
American white patients have this mutation.4

3 Hunter K. Holt et al., Differences in Hypertension Medication Prescribing for Black Americans and Their
Association with Hypertension Outcomes, 35 JOURNAL OF THE AMERICAN BOARD OF FAMILY MEDICINE 26

(2022).

4 Paez JG et al., EGFR Mutations in Lung Cancer: Correlation with Clinical Response to Gefitinib Therapy, 304

SCIENCE 1497 (2004).
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The aforementioned pharmacogenomics research
that considers race or ethnicity, or employs different
treatment/prescription methods, indeed holds
positive value and significance in theory,
methodology, and clinical treatment. This is because
existing international genomic research and genetic
medicine data has long presented significant
opportunities for improving the diversity of study
subjects' ethnic groups, with the vast majority of
existing data being based on subjects of European
descent, thus raising significant questions about
whether findings can be generalized to patients of
non-European descent.5 Strengthening the inclusion
of patients from other races or ethnic groups as
research subjects can increase the diversity of
genetic data and analysis, helping to balance the
over-representation of European-descent data.
However, it is worth noting that many studies have
pointed out that using patients' "race" or "ethnicity"
as categories for research analysis or treatment
considerations may raise ethical and social concerns,
and may sometimes even be harmful to patient
interests. First, for genetic medical research targeting
races other than those of European descent,
participant recruitment currently typically uses self-
reported race as the basis for individual data
classification. However, how much of the concept of
"race" or "ethnicity" is socially constructed, or tied to
identity and cultural identification (especially
evident when many individuals have known or
unknown mixed ancestry), versus how much is truly
rooted in physiological differences? Even when
physiological differences are present, to what extent
are they genuinely caused by genetic variations
between races? Many genetic science studies have
shown that genetic differences between members
within the same race are often greater than
differences between races, making it fundamentally
difficult to define different races by genotype in
biological science.®

5 DRAGAN PRIMORAC ET AL., PHARMACOGENOMICS IN CLINICAL PRACTICE 357 (2024).

6 FKKH > FHEEAE EFRMEE » SRBHY - MR / BREEARES B SEE s > 2300 > 20124261 >

155-194H -
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7 Hunter K. Holt et al., supra note 3.

In short, regarding pharmacogenetic research that
categorizes by race or ethnicity, methodologically,
the grouping of individuals actually determines the
gene frequencies attributed to these different ethnic
groups, rather than gene frequency distribution
dictating how individuals should be grouped.
Whether research participants' self-reported racial
categories can truly reflect their genotypic
categories, and whether using such racial
“classification” methods for studying genetic
variations or implementing different treatment
methods/drug prescriptions might sometimes easily
overlook differences between patients within the
same race and potentially disadvantage certain
patients - these are both scientific methodological
and ethical/policy challenges raised by many recent
studies. For example, regarding the previously
mentioned first-line treatment and medication
approach that differs between Black and White
hypertensive patients, while the clinical guidelines
are based on past clinical trial data, a large-scale
analysis in 2022 of two years of electronic health
records from 10,875 hypertensive patients in the San
Francisco Bay Area showed that these guidelines
might limit treatment options for Black patients,
leading to delays in achieving optimal blood
pressure control. Empirical data revealed that race-
based prescriptions were ineffective, unnecessary,
and could even prove detrimental to Black patients
in the long term. The study indicated that "race"
cannot provide effective differentiation for precision
medicine, hypertension medication choices should
be individualized rather than race-based, and that
easily using "race" as a consideration for
differentiating treatment or medication approaches
overlooks other potentially more important factors,
such as dosage, addition of second or third
medications, medication adherence, dietary and
lifestyle interventions, and follow-up care. The study
also pointed out that social and environmental
factors such as whether patients lack access to
healthy food, have housing instability, social
isolation, and payment difficulties may deserve
more attention than their racial classification.”
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This article suggests: Pharmacogenomics
researchers and clinical practitioners should keep in
mind that this field truly focuses on genetic
differences between individual patients and their
potentially different drug responses or appropriate
treatment methods. As for "race," it is at most a
rough proxy for genotype and absolutely cannot
replace the true goals of precision medicine or
personalized medicine, namely individualized
medication and treatment, to the point of
overlooking that even individuals within so-called
"same race" often may have significant differences.
We cannot, based on rough racial distinctions,
arbitrarily cause patients to lose treatment options,
or arbitrarily assume that certain medication or
treatment methods will definitely be more beneficial
to members of certain races. After all, if personalized
medicine merely divides patients' risk levels or
treatment methods along racial lines, it may not only
sometimes be disadvantageous to patients but may
further exacerbate existing social inequalities.

Finally, regarding pharmacogenomics research on
race or ethnicity, it must be noted that Article 6.3 of
the Universal Declaration on Bioethics and Human
Rights specifically suggests that for research
targeting specific groups/ethnicities, in appropriate
circumstances, besides obtaining individual
participants' consent, the consent of the legal
representatives of that group/ethnicity may also be
sought. If we consider that individuals and their
ethnic groups may share common genetic
compositions, and that these genetic compositions
belong to the group's collective assets, and that
genetic research findings are likely to affect or apply
to the entire group; discrimination or stigmatization
caused by research likely affects the entire group,
not just individual participants. Then, such
suggestions indeed have rationality. Article 15 of our
country's Human Subjects Research Act stipulates:
"Research targeting indigenous peoples shall, in
addition to complying with Articles 12 to 14, consult
with and obtain consent from the respective
indigenous peoples; the same applies to the
publication of research results.” The Council of
Indigenous Peoples and the Ministry of Health and
Welfare therefore jointly issued the "Regulations for



FHEEE 20254 55180447 1 353-368

HE (benefit sharing) KRE

YRR 2 FR SR » W BRER
AF—HRERBEHNERGR - AT > RREE
RAmOMBERLERE  HBRKBEEEL
idfEEEEEE Y % > BERERE (BINEREAIE
BAEREER) MENUEF  EEAURERE
BHoOMENERRFYIREABCHNEN > B2
TEEmEBAEKEK LR ? HER 2003 F
Greenberg v. Miami Children’ s Hospital #FsAZE
NEE > UEAIUESHRAMREBEAERARTF
ML EEBENER - AEF - BEEER
Canavan's Disease NEE RRBHKIL T IFEFIE
B HENZRERREEEM T B2HEME -
D77~ FEUKREEMBESEENMEAS - 1
M BRMEAERBTEE > MARKEEREE
BERENRE > THAZRAZE—BRASE &
%o ZBERAZEEENZERNERRA > Wi
ZERFEEF > MHBRELLATUMBARRRE
SZZERBAMEWES » EhthSEZIEEF
ERNFRAREEEZERERRFBTNE
Rt EIRN A Z B EWEF N —E 5 o &R
RABRUEE  REBSBRNEZFHRES
BPREY Greenberg XKI&s34 - tIMIEMZBE AR
mA - FIMHER 2% MEMERERNE
CHOAER > BERBAIKAZERN [FA
m] > MBEZBERNENEREZER GRS
KAISEM - ERRERMEVIREZ2ENR AR
BEEBERAT - AEERRBAIRERI DK
iff > RAHBBERER ATENTERFS -

8 Greenberg v. Miami Children’s Hospital Research
Institute, 264 F. Supp. 2d 1064 (S.D. Fla. 2003).

Consultation and Obtaining Indigenous Peoples'
Consent and Benefit-Sharing Agreement in Human
Research Projects" in December 2015, which can be
referenced.

Benefit Sharing and Patent Issues

The development of pharmacogenomics relies on
genetic samples donated by patients and the general
public. However, while the public donates samples
altruistically for the public good, scientists and
pharmaceutical companies can profit through
commercialization (such as genetic testing or
personalized medicine products) after research and
trials, and can even patent gene sequences analyzed
from public samples - does this raise ethical and
policy concerns? The facts of the 2003 U.S. case
Greenberg v. Miami Children's Hospital seem to
illustrate why this could become a controversy about
fairness or distributive justice. In this case, patients
with the genetic disorder Canavan's Disease and
their families formed a nonprofit organization and
freely contributed their time, effort, money, and
tissue samples from both living and deceased
patients to Miami Children's Hospital. They worked
closely with hospital researchers to identify the
cause of this genetic disease and hoped to develop a
testing method. Eventually, the hospital developed
genetic testing for the disease and patented it,
allowing them to profit from patients and the public
receiving the genetic test, including fees charged to
members of the nonprofit organization and their
families when they needed the genetic testing. The
Greenberg family, who had worked closely with
researchers and provided samples from their sick
child to the hospital, believed that while they and
other patients had selflessly and altruistically
contributed genetic samples, time and effort for the
"public good," it ultimately became the hospital's
"private benefit." Furthermore, the hospital's patent
would limit the accessibility of genetic testing, which
contradicted the patients' original public interest
intentions and violated principles of fairness. The
court ultimately ruled partially against the hospital,
finding that there was indeed unfair unjust
enrichment.8
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Looking at the facts and claims of the Greenberg
case mentioned above, what patients and the public
care about may not be how much money they can
"take a cut of" but rather their concern that "you
appealed to my sense of public good, | donated
specimens freely, but why did my contribution to the
public good end up becoming your private benefit" -
that feeling of having their altruism exploited and
trust betrayed. In fact, similar situations are not
uncommon, because for scientific research results to
be mass-produced and widely applied, they often
need to be commercialized into products. We cannot
expect scientific research results to achieve further
development and larger-scale applications by
remaining solely in laboratories. However, this raises
the question: how do we balance appealing to
patients' and the public's sense of public good to
donate genetic specimens for free, while allowing
researchers using these specimens to obtain private
commercial benefits from their research results?
What kind of contradiction or distrust might this
create among the general public? If such feelings of
contradiction or distrust cannot be reasonably
resolved, it could actually affect people's willingness
to donate specimens for research in the future and
impact public support for genetic research. We can
draw an analogy with blood donation: "Donate one
unit of blood, save one life" motivates many people
to roll up their sleeves and donate blood, but if the
public instead heard "Donate one unit of blood, help
researchers make money" or "Donate one unit of
blood, help researchers get another patent," how
many people would still be willing to donate blood?
Given the importance of this issue, many
international ethical declarations and guidelines
from international organizations have provided clear
guidance on the ethical issue of whether benefits
from scientists' genetic research results should
involve "benefit sharing." For example, Article 19 of
UNESCO's International Declaration on Human
Genetic Data adopted in 2003 explicitly stipulates the
requirement for "benefit sharing": "Benefits
resulting from the use of human genetic data,
human proteomic data or biological samples
collected for medical and scientific research should
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9 HUGO Ethics Committee, Statement on Benefit
Sharing, 58 CLINICAL GENETICS 364 (2000).

be shared with the society as a whole and the
international community, in accordance with
domestic law and international agreements." The
Ethics Committee of the Human Genome
Organisation (HUGO) also adopted a "Statement on
Benefit Sharing" in 2000, emphasizing that: benefits
referred to in benefit sharing are not equivalent to
monetary or economic profits; the determination of
benefits depends on needs, values, priorities and
cultural expectations; prior consultation should be
conducted with participating individuals and
communities, with preliminary discussions including
the affordability and accessibility of final treatments,
preventive and diagnostic products developed;
actual or potential benefits should not serve as
inducements for participation, and economic
benefits should not be used to attract individuals or
communities to participate in genetic research; in
cases where research results are commercialized,
general benefit distribution should involve donating
a percentage of net profits (after tax) to healthcare
infrastructure, or for vaccines, testing, medicines and
treatments, or donations to local, national and
international humanitarian efforts.?

In short, the international ethical principle of
"benefit sharing" in genetic medical research
considers both the nature of human genes as
humanity's common heritage passed down through
generations, and the notion that research findings
derived from specimens donated by the public for
the public good should indeed have (at least
partially) a public benefit nature, rather than
becoming purely a profit-making tool for scientists
or businesses. The "benefit sharing" principle does
not suggest that scientists or businesses cannot
commercialize research results and make profits, nor
does it suggest that research benefits should only be
shared with specimen donors and other private
individuals. Rather, it hopes that research results
derived from specimens donated altruistically by
patients and the public should genuinely include an
element of public benefit by giving back to society
and communities as a whole.
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While the Greenberg case was mentioned earlier in
this article, similar controversies have also occurred
in Taiwan. For example, in 2010, domestic media ran
extensive coverage with the headline "My Blood,
Your Patent: Are Indigenous People Being
Sacrificed?" regarding a National Health Research
Institutes study that used Taiwanese indigenous
people as research subjects to investigate the
relationship between genetic variations and gout.
The study discovered the so-called "gout gene," and
the project director along with the NHRI applied for a
patent for this gene with the US Patent Office.
However, the indigenous people who were studied
and indigenous groups were not informed
beforehand, and when interviewed, the project
director stated that "there was no need to consult
with indigenous people for consent," triggering
strong protests from human rights groups and
indigenous organizations. In fact, this case was
reported by a Canadian scholar to an international
non-profit organization, and it evolved into an
international biomedical ethics controversy. Due to
strong questioning and criticism from various sectors
of society, the project director and NHRI eventually
agreed to withdraw the patent application from the
US Patent Office.10

Regarding patent applications for human gene
sequences or genetic variations, the United States
was initially the most open country internationally to
this practice, with both the US Patent Office and
court decisions maintaining a relatively open
attitude since the 1980s, though this has repeatedly
sparked ethical and legal controversies. James
Watson, who won the Nobel Prize for discovering the
DNA double helix structure, strongly criticized this
practice, arguing that merely "discovering" gene
sequences or variations that exist in nature does not
constitute an "invention" and thus does not qualify
for patent protection. Another Nobel laureate, Sir
John Sulston, known for his research on nematode
cell genomics, also strongly expressed his opposition
to such patents. Beyond ethical objections, for
genetic medical researchers and clinical
practitioners, once a gene sequence or variation is
patented by someone, it means that without
authorization from the patent holder, other
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Genetics, Inc., 569 U.S. 576 (2013).

researchers or clinical workers who develop or
implement genetic testing for that gene would be
committing patent infringement, potentially severely
impacting further research and applications related
to that gene. Due to these major ethical
controversies and because such patents might
actually restrict further medical research and
applications, the US Supreme Court made an
important ruling in 2013 in Association for Molecular
Pathology v. Myriad Genetics, Inc., regarding Myriad
Genetics, which originally held patents for cancer
genes including BRCA1 and BRCA2. This ruling
changed the Supreme Court's previous position,
adopting an approach that greatly restricts the
patentability of genes or DNA sequences. The ruling
stated that naturally occurring DNA segments are
products of nature and do not become patent-
eligible merely by being isolated, noting that Myriad
did not create or alter any genetic information
encoded in the BRCA1 and BRCA2 genes. Even
though the company discovered an important and
useful gene, the separation of these genes from
surrounding genetic material is not an act of
invention, and therefore lacks patentability. Only
artificially synthesized, non-natural products like
cDNA may potentially be patentable.l1

Finally, regarding the issues of commercial benefits
and benefit sharing in genetic research, this article
considers the following particularly noteworthy for
pharmacogenomics researchers and clinical
practitioners in our country: Article 21 of the "Human
Biobank Management Act" stipulates that "the
benefits generated from commercial applications by
the operators and biobanks shall be fed back to the
population or specific groups to which the
participants belong"; Article 7 of the same law also
explicitly states that "anticipated commercial
applications" must be listed as a required disclosure
item when obtaining consent from specimen donors.
Furthermore, Article 14 of the "Human Subjects
Research Act" also stipulates that when research
directors obtain participants' consent, they must
inform them in an understandable manner about
"the potential commercial benefits of the research
and agreements regarding their applications." These
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regulations represent our country's legal system
adopting the requirements of the aforementioned
international declarations and ethical guidelines,
aiming to avoid past social controversies both
domestically and internationally. Among legislative
examples worldwide, these can be considered quite
progressive legislation worthy of recognition.12

Privacy and Personal Data
Protection Issues

Privacy and personal data risks for patients and
specimen donors represent the primary risks in
genetic medical research. Moreover, patients' or
research subjects' medical records, treatment,
genetic, and other health data not only constitute
personal data, but also fall under Article 6 of the
Personal Data Protection Act (PDPA) as "special
categories of data." The collection, processing, and
use of such data are, in principle, prohibited, thus
demanding enhanced data protection. Although
pharmacogenomics researchers and medical
institutions in our country have largely complied
with PDPA regulations in recent years, there are still
many important concepts that need clarification.

For example, regarding the terminology and
determination of "de-identification," there are often
confusions or misunderstandings about its
implications. Many believe that simply removing
direct identifiers such as names, national ID
numbers, and medical record numbers constitutes
de-identification, and even consider that such data is
no longer personal data subject to the Personal Data
Protection Act. However, this view misunderstands
or overlooks several key points:

(1) "Personal data" as defined in the Personal Data
Protection Act includes not only data that can
directly identify an individual but also data that can
indirectly identify an individual. Article 2, Paragraph
1 of the Personal Data Protection Act clearly
stipulates this.

(2) Even when personal data has been processed to
remove direct identifiers such as names and ID
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numbers, if there remains an objective possibility of
restoring identity and identifying specific individuals
based on the data type, nature, and processing
methods (such as through code matching,
encryption keys, or cross-referencing with other
types of data to indirectly identify the individual), it
still constitutes personal data and is subject to the
Personal Data Protection Act. This has been clearly
interpreted by Constitutional Court Interpretation
No. 13 0of 2022.

(3) Personal data is not limited to information
containing obvious direct identifiers like names and
ID numbers; even data without these obvious
identifiers may still be considered personal data if it
contains codes such as addresses, phone numbers,
email addresses, or fingerprints (which are by nature
direct identifiers).

(4) Genetic information (like fingerprints) itself is a
direct identifier. Therefore, the argument that
genetic data is de-identified and no longer personal
data simply because it is stored without the patient's
name or ID number is neither legally nor logically
valid. This is analogous to fingerprints: since
fingerprints themselves are identity-identifying
personal data, we cannot claim that fingerprint data
is de-identified simply because it is stored without
the name and ID number of the person to whom it
belongs.

(5) If methods for restoring personal identity are
retained (whether by data holders or data providers/
processors), this only constitutes what the EU
General Data Protection Regulation (GDPR) calls
pseudonymization, and pseudonymized data
remains indirectly identifiable personal data. In
contrast, anonymization refers to data that has been
processed so that it can never be linked or matched
with personally identifiable information through any
means, and even data providers/processors cannot
restore identity (equivalent to "de-linking" as
defined in our Human Subjects Research Act and
Human Biobank Management Act) - only then might
it no longer be considered personal data.!3 Domestic
biomedical personnel sometimes confuse the
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concepts and terminology of "de-identification" and
"de-linking," mistakenly referring to data that can
still indirectly identify individuals and whose identity
can be restored through certain methods as "de-
linked," or broadly claiming "anonymization" when
only achieving "pseudonymization,” overlooking the
fact that indirectly identifiable data remains
personal data. This deserves special attention.

(6) If personal data is originally collected without the
subject's consent or compliance with other explicit
legal provisions, it violates the Personal Data
Protection Act; this illegal fact and status cannot be
remedied or legitimized by subsequently de-linking
the illegally obtained personal data. If one illegally
collects personal data, then unilaterally performs
"de-linking" processing, and claims that the de-
linked data is no longer personal data and thus can
be freely used, such practice actually constitutes a
violation of the Personal Data Protection Act.

(7) Genetic medical researchers often mistakenly
believe that collecting human specimens or blood
only involves minimal physical wounds or invasion,
thus constituting "minimal risk," or even directly
stating to subjects in consent forms that there is no
risk. However, the real risks in genetic research lie
not in physical wounds or invasion, but in privacy
and personal data protection, including information
and social risks. Moreover, since genetic sequences
(especially genomic data) themselves are direct
identifiers that can be used to link and identify
individuals, true "de-identification" is fundamentally
impossible. Pharmacogenomics research involves
subjects' disease and genetic information, which, if
obtained by insurance companies, could lead to
denied coverage or increased premiums; if obtained
by employers, could affect job applications or
promotions; and if known by potential partners,
could affect relationships. The social risks in this
field absolutely exceed what is defined as "minimal
risk" of "general risks existing in daily life" In
particular, unlike the United States, which has the
Genetic Information Nondiscrimination Act explicitly
prohibiting health insurance companies from
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denying coverage or increasing premiums based
solely on genetic information, and prohibiting
employers from making hiring, termination, or
promotion decisions based on genetic information,
the privacy and personal data risks faced by people
participating in pharmacogenomics research or
testing in our country are issues that researchers and
clinical practitioners in this field absolutely cannot
ignore, nor should they easily promise subjects or
patients "no risk" or "minimal risk."14

Conclusion

Beyond the three issues specifically discussed in this
paper, there are certainly other important ethical,
legal, and social issues in pharmacogenomics. For
example, pharmacogenomic patient genome
analysis may yield incidental findings or secondary
findings - discoveries about the patient's health or
genetic variations beyond the original genetic testing
purpose (such as disease risk or drug response),
which may relate to diseases not initially targeted for
analysis or to parent-child blood relationships. In
such cases, do pharmacogenomics researchers or
clinical practitioners have an ethical or legal
obligation to inform patients of these incidental or
secondary findings, and if so, to what extent? How
should the possibility of such secondary findings be
disclosed to patients through the informed consent
process to obtain their agreement?1> Moreover, even
for findings within the original scope of testing,
considering that a patient's genetic variations are
likely shared by their family members who may face
similar disease risks or drug side effect risks, do
researchers or clinical practitioners have an ethical
or legal obligation to inform the patient's family
members, and if so, to what extent?16 Furthermore,
pharmacogenomics research often requires large-
scale human biobanks or genetic databases as
research foundations or data sources, but the

14 ZIRIE > RS WERS IR A B ST « KR NREAEW) h oh 0 [ BE  JR AR A ~ s B I B A LA 4 - i
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15 Christian Netzer & Nikola Biller-Andorno, Pharmacogenetic Testing, Informed Consent and the Problem of

Secondary Information, 18 BIOETHICS 344 (2004).

16 Béatrice Godard et al., Guidelines for Disclosing Genetic Information to Family Members: From Development to

Use, 5 FAMILIAL CANCER 103 (2006).
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establishment and operation of such large-scale
genetic databases frequently raise ethical, legal, and
privacy concerns worldwide. In Taiwan, related
databases have repeatedly generated social
controversies and have even been investigated by
the Control Yuan, which found significant ethical and
management deficiencies.l” These are all important
ethical, legal, and social issues in
pharmacogenomics. However, as these issues have
been extensively discussed in existing literature, and
due to space limitations, this paper has focused on
three topics: racial or ethnic issues, benefit sharing
and patents, and privacy and personal data
protection. Perhaps only pharmacogenomics and
precision medicine that comply with ethical and
legal requirements, avoid social controversy, and
gain patient and public trust - encouraging their
support and participation - can truly develop in the
long term and achieve their important goals:
enabling different patients to receive the most
suitable treatments, avoiding unnecessary risks
(including social and psychological risks, not just
physiological ones), and ultimately benefiting all
patients and the public.
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