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Aims: Pharmacogenetic (PGx) tests, intended to inform therapeutic decision making through prediction of
patient likelihood to respond to or experience an adverse effect from a specific treatment, may also generate
ancillary, or incidental, disease information unrelated to the purpose for which the test was ordered. To assess
attitudes toward PGx testing, ancillary disease risk information, and related clinical issues, we conducted a series
of focus groups among health professionals. Results: Twenty-one primary care and genetics professionals from
Durham, NC, were recruited to participate in three focus groups (two of primary care professionals [PCPs] and
one of geneticists). Overall, interest in PGx testing was positive, though enthusiasm was reserved among PCPs
due to concerns about clinical utility, insurance coverage, delay of treatment, and ability to communicate and
interpret ancillary disease risk information. Although many PCPs felt an obligation to disclose information about
ancillary disease risk, geneticists did not believe that it was always necessary, noting the complexities of genetic
risk results such as incomplete penetrance. Conclusion: This pilot study found that health professionals” interest
in the use of PGx testing was limited by concerns about the lack of evidence of clinical utility and their ability to
interpret and communicate ancillary disease risk information to patients. Additional educational resources,
access to genetic specialists, and clear clinical guidelines about the use of PGx testing would greatly facilitate
appropriate use of testing.

Introduction (PCPs) and genetics experts regarding PGx testing and spe-
cifically ancillary information, we conducted a series of focus
PHARMACOGENETIC (PGx) TESTING involves the use of ge-  groups. We selected these two groups of health professionals
netic tests to determine the optimal pharmaceutical ther-  as they are involved in the development, introduction, and
apy for a given individual. This testing approach is use of these tests. Further, no studies have included per-
considered to be one of the most promising clinical applica- ~ spectives of geneticists. In particular, we aimed to explore
tions in personalized medicine, with the potential to reduce each group’s attitudes about the use of PGx testing, potential
adverse drug responses and improve treatment efficacy. Al-  for ancillary information, role of genetics experts, and sharing
though PGx tests are generally believed to have fewer ethical ~ of PGx information among healthcare professionals. These
and social implications than other predictive genetic tests data will provide greater understanding of potential barriers
(Roses, 2000), they have the potential to generate additional to uptake of PGx testing and inform the development of
clinical information unrelated to the drug therapy question for ~ practice guidelines, including management of ancillary in-
which the test was ordered (Netzer and Biller-Andorno, 2004;  formation, to ensure the appropriate use and integration of
Haga and Burke, 2008; Henrikson ef al., 2008). This additional, =~ PGx testing in the clinic.
or ancillary, clinical information may relate to disease sus-
ceptibilities, prognosis, or other drug responses. Materials and Methods
Few studies have explored health professional attitudes
about PGx testing, and none have considered the issue of
ancillary information or involved U.S.-based health profes- To encourage open discussion among participants with
sionals. Although recognizing the benefits of PGx testing, similar backgrounds, we convened separate focus groups of
health professionals have reported concerns about patients” PCPs and genetic professionals. Medical directors of Duke-
being/feeling pressured to be tested, potential discrimination, affiliated primary care clinics were contacted to assess interest
need for counseling, and informed consent (Rogausch ef al., in conducting a focus group with physicians at their respec-
2006; Fargher et al., 2007a; Hoop et al., 2010). To gain a better  tive practices. Geneticists (board-certified genetic counselors,
understanding of the views of primary care professionals and laboratory and clinical geneticists) practicing at Duke

Study population

Institute for Genome Sciences & Policy, Duke University, Durham, North Carolina.
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University Medical Center were invited to attend a separate
focus group. A meal and $35 were provided as compensation
for participation in the focus group. The study was approved
by the Duke University Health System Institutional Review
Board.

Focus group design

We developed a moderator guide to ensure uniformity
regarding the material presented and questions asked be-
tween focus groups. Questions were intended to guide par-
ticipants toward formulation of informed opinions regarding
PGx testing and to elicit the thought processes behind those
opinions. A hypothetical vignette was used to illustrate po-
tential clinical and ethical issues that may arise with PGx
testing, particularly regarding ancillary information.

Focus groups

Three focus groups of health professionals were convened
between February and April 2009, two at primary care clinics
affiliated with Duke University Medical Center and one on
campus (geneticists). Consent was obtained from discussants
upon arrival. Discussants were asked to complete a demo-
graphic questionnaire at the beginning of the session. Each
focus group discussion was audio-recorded and transcribed.

Data analysis

Transcripts were first analyzed for accuracy and com-
pleteness before data analysis. To facilitate analysis, the au-
thors used NVivo 8.0 software (QSR International) to partition
the transcripts according to sections of discussion dictated by
the moderator guide. Before coding, themes were indepen-
dently identified by each author; consensus was reached on
the themes through discussion among the authors. The
themes were used to designate similar responses and opinions
voiced by participants regarding questions posed by the
moderator. The transcripts were then independently coded
according to the designated selected themes by two members
of the research team (S.B.H. and G.T.) using a qualitative
content analysis approach. Disparities in coding were re-
solved through discussion and re-analysis of relevant sections
of the transcript. This analytical approach allowed for com-
parative interpretation of concerns, issues, and opinions be-
tween groups.

Results
Characteristics of focus group discussants

A total of 21 health professionals, mostly women and
white, participated in three focus groups. The PCP focus
groups (quotes from these groups are denoted “PCP-FG”)
included a physician assistant, nurse practitioners, family
medicine physicians, and internists. The geneticists’ focus
group (quotes from this group are denoted “Genetics-FG”)
included M.D. and Ph.D geneticists and genetic counselors
(Table 1).

General interest in PGx testing

Overall, discussants were interested in PGx testing and
recognized the immediate benefit to improve drug therapy
outcomes.

HAGA ET AL.

TaBLE 1. CHARACTERISTICS OF Focus GrRoOUP DISCUSSANTS

Health professionals
(m=21) (%)

Female 15 (71)
Race
African—-American 1(5)
White 17 (81)
American Indian/Alaskan Native 0 (0)
Asian 3 (14)
Age (years)
18-29 n/a
30-39 n/a
40-49 n/a
50-59 n/a
60-69 n/a
70+ n/a
No response n/a
Year of graduation
1970-79 2(9)
1980-89 6 (29)
1990-99 8 (38)
2000 or later 5 (24)
Board certification
Physician assistant 1(5)
Nurse practitioner 2 (9)
Family medicine (M.D.) 4 (19)
Internal medicine (M.D.) 5 (24)
Medical genetics (M.D./Ph.D.) 3 (14)
Genetic counselor 6 (29)

However, enthusiasm for PGx testing appeared to be lower
among PCPs than among geneticists. Many PCPs felt that the
technology was ahead of the clinical evidence and that current
prescribing practices were preferred. For example, when
discussing use of the warfarin PGx test to determine proper
dosage, many PCPs still felt that clinical-based trial and error
was the best way to determine the correct dosage, though
some were more open to testing. They were divided on de-
laying treatment while waiting for test results to be returned.
For severe adverse effects and drugs with narrow therapeutic
windows, PCPs indicated that they would be more inclined to
consider ordering PGx testing. Some PCPs raised concerns
about insurance coverage.

* “[M]ost of the time when you're with like warfarin, or
something like that, you're going to—you're making a
decision that day that you want to start [immediate-
ly]...and you're not going to want to wait around.”
[Male-PCP-FG#1]

e “With warfarin, probably because of just the difficulty of
use, getting the dose adjusted properly and people be-
ing high or being low and we can’t explain that, I think
that makes sense. I don’t see the delay in that as a big
barrier.” [Male-PCP-FG#3]

Obligation to disclose ancillary information

We presented a hypothetical scenario about a patient who
has PGx testing to predict her risk of a serious adverse effect
associated with a specific asthma medication being con-
sidered. The PGx test could also reveal her risk of colon
cancer.



ATTITUDES TOWARD PHARMACOGENETIC TESTING

Although many PCPs felt that ancillary risk informa-
tion would scare patients, they felt that it was their duty
to disclose this information, particularly if the condition
was treatable. However, geneticists felt that it was not
always necessary to disclose the presence of PGx ancillary
risk information to patients and that the decision depended
on the type and severity of the disease as well as its pene-
trance.

e “In a situation where it’s the Alzheimer’s, then I think
you have to have a discussion with the patient ahead of
time, before doing the testing, because there is a risk to
having that knowledge.” [Male-PCP-FG#3]

Many PCPs acknowledged that they themselves would be
unlikely to understand the significance of the ancillary risk
information, given their limited knowledge and experience
with genetic testing. Therefore, referral to a specialist may be
most appropriate. In addition, PCPs believed that it would be
challenging to communicate genetic disease risk information,
particularly for patients with low literacy and given the time
constraints of a typical appointment.

e “I think the part that is daunting for me is having these
conversations are so time-intensive, and trying to do it
in a way that is understandable to the patient, and it’s
like, oh, I've got to do this discussion now.” [Male-PCP-
FG#3]

* “We are going to do this test, but we also might find out
information that we didn’t really want to know, and are
you okay with that? It’s like, how to explain that to
somebody who might have a high school education or
something like that.” [Male-PCP-FG#3]

Although geneticists felt that it was their duty to help ed-
ucate their physician peers to ensure that they accurately in-
terpret the test result, they did not feel that their personal
input or referral was needed for each case.

* “What you want is to educate the primary care frontline
person about how to manage that information for their
own patients, because that’s what their questions are
always to us. ‘Okay, so you found this, now what do I
do for my patient?” ” [Female-Genetics-FG#2]

In addition to believing that automatic referrals to geneti-
cists were unnecessary, geneticists also felt that PCPs should
devote time in a follow-up appointment to discuss the results
of a PGx test. However, PCPs felt that this was an unrealistic
option, and many cited that either they or their patients sim-
ply did not have the time or resources to return for a second
appointment.

Storage of PGx test results

Discussants also recognized the value of convenient access
to PGx test results, believing that due to its importance, PGx
test results should be stored somewhere easily accessible to
other healthcare providers as needed. Pharmacists, in partic-
ular, may benefit from having access to a patient’s PGx test
results.

¢ “That may even make sense to put it on our medication
portion of our EMR, under the allergy section....So
anybody going to add a medication would see that up
there in bold up the top.” [Male-PCP-FG#3]
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Discussion

PGx tests hold great promise to improve outcomes through
tailored drug treatment based on patients” genetic risk of
adverse effects and/or likelihood of drug response. Their
potential to generate additional clinical information unrelated
to the drug therapy, however, poses some challenges re-
garding the disclosure and management of PGx test results as
well as the potential uptake of testing by physicians and pa-
tients. Our study is the first to investigate health professionals’
attitudes and interest toward PGx testing in general as well as
ancillary information related to PGx testing in the United
States.

Similar to other reports of professional attitudes toward
PGx testing in general (Rogausch et al., 2006; Fargher et al.,
2007a), interest among our participants was positive, though
less so with PCPs, potentially due to geneticists” greater fa-
miliarity with the field and/or favorable biases. PCPs’ con-
cerns included their ability to adequately interpret and
communicate test results, a finding not previously reported,
as well as the lack of demonstrated clinical utility of the test,
and practical considerations such as timing of test and in-
surance coverage. These findings contrast with European and
U.K. health professional concerns about patient harms, pres-
sure, and access (Rogausch ef al., 2006; Fargher et al., 2007a;
Hoop et al., 2010). However, similar concerns about uncertain
clinical utility have been noted with respect to disease-based
testing (Escher and Sappino, 2000; Mountcastle-Shah and
Holtzman, 2000; Freedman et al., 2003; Levy et al., 2007; Park
etal.,2007). Despite these concerns, other studies have found a
high likelihood of use of new genetic tests such as PGx testing
among PCPs (Park et al., 2007; Shields et al., 2008) and early
adopters (Fargher et al., 2007b; Hoop et al., 2010).

In addition, opinions about responsibility for recognizing
and managing ancillary information varied. PCPs were con-
cerned about their ability to interpret and communicate dis-
ease risk information, particularly given their limited
knowledge of genetics, a finding confirmed in several studies
(Hofman et al., 1993; Hunter et al., 1998; Menasha ef al., 2000;
Emery and Hayflick, 2001; Wideroff et al., 2005). In contrast to
PCPs general belief that patients should be informed of an-
cillary disease risk information, geneticists’ noted some of the
complexities of interpreting genetic risk (e.g., incomplete
penetrance) and thus commented that disclosing some types
of ancillary risk information may not be appropriate. While
geneticists recognized that they could serve as an educational
resource to physicians, they did believe involvement in all
cases was necessary. Although time did not allow us to dis-
cuss the impact of ancillary information on uptake, other
studies have suggested that this is not a major factor influ-
encing health professional adoption (Shields et al., 2008).

This study has some limitations. Given the small sample
size and recruitment from one region, the opinions of our
focus group discussants may not be representative of the
community of PCPs or geneticists. Thus, findings from this
preliminary study will also need to be confirmed through
larger studies in other geographic locales and medical spe-
cialties. As responses to hypothetical scenarios are often
positively biased (Persky et al., 2007), further studies are also
needed to test the impact of real clinical situations. To assess
attitudes of a larger and more representative population, we
are surveying a national sample of these groups and the data
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gathered from this study have informed development of the
three respective surveys on these issues.

With robust clinical evidence, uptake of PGx testing can
occur rapidly (Lai-Goldman and Faruki, 2008). However, in-
creasing physician awareness about new PGx tests and ge-
netic risk associations in general are needed to increase
physicians’ confidence and ability to appropriately integrate
PGx testing into clinical practice and communicate test results
and possibly ancillary risk information. Geneticists can play a
key role in the development of such education efforts, and our
small cohort of geneticists agreed that this was an appropriate
role for their profession. Strengthening partnerships with lo-
cal genetic specialists as well as with testing laboratories may
not only help facilitate uptake of new PGx tests (Faruki et al.,
2007) but also provide guidance regarding the management of
potential ancillary information.

Acknowledgment

This work was funded by the U.S. National Institutes of
Health (1R01-GM081416-10A1).

Disclosure Statement

S.B.H. is a member of the Patient Advisory and Public
Policy Board of Generations Health, Inc.

References

Emery J, Hayflick S (2001) The challenge of integrating genetic
medicine into primary care. BMJ 322:1027-1030.

Escher M, Sappino AP (2000) Primary care physicians’ knowl-
edge and attitudes towards genetic testing for breast-ovarian
cancer predisposition. Ann Oncol 11:1131-1135.

Fargher EA, Eddy C, Newman W, et al. (2007a) Patients” and
healthcare professionals’” views on pharmacogenetic testing
and its future delivery in the NHS. Pharmacogenomics
8:1511-1519.

Fargher EA, Tricker K, Newman W, et al. (2007b) Current use of
pharmacogenetic testing: a national survey of thiopurine me-
thyltransferase testing prior to azathioprine prescription. J
Clin Pharm Ther 32:187-195.

Faruki H, Heine U, Brown T, et al. (2007) HLA-B*5701 clinical
testing: early experience in the United States. Pharmacogenet
Genomics 17:857-860.

Freedman AN, Wideroff L, Olson L, et al. (2003) US physicians’
attitudes toward genetic testing for cancer susceptibility. Am J
Med Genet A 120A:63-71.

Haga SB, Burke W (2008) Pharmacogenetic testing: not as simple
as it seems. Genet Med 10:391-395.

Henrikson NB, Burke W, Veenstra DL (2008) Ancillary risk in-
formation and pharmacogenetic tests: social and policy im-
plications. Pharmacogenomics | 8:85-89.

Hofman K], Tambor ES, Chase GA, et al. (1993) Physicians’
knowledge of genetics and genetic tests. Acad Med 68:625—
632.

HAGA ET AL.

Hoop ]G, Lapid MI, Paulson RM, Roberts LW (2010) Clinical
and ethical considerations in pharmacogenetic testing: views
of physicians in 3 “early adopting” departments of psychiatry.
J Clin Psychiatry 71:745-753.

Hunter A, Wright P, Cappelli M, et al. (1998) Physician knowl-
edge and attitudes towards molecular genetic (DNA) testing
of their patients. Clin Genet 53:447-455.

Lai-Goldman M, Faruki H (2008) Abacavir hypersensitivity: a
model system for pharmacogenetic test adoption. Genet Med
10:874-878.

Levy DE, Youatt EJ, Shields AE (2007) Primary care physicians’
concerns about offering a genetic test to tailor smoking ces-
sation treatment. Genet Med 9:842-849.

Menasha ]D, Schechter C, Willner ] (2000) Genetic testing: a
physician’s perspective. Mt Sinai ] Med 67:144-151.

Mountcastle-Shah E, Holtzman NA (2000) Primary care physi-
cians’ perceptions of barriers to genetic testing and their
willingness to participate in research. Am ] Med Genet 94:409—
416.

Netzer C, Biller-Andorno N (2004) Pharmacogenetic testing, in-
formed consent and the problem of secondary information.
Bioethics 18:344-360.

Park ER, Kleimann S, Pelan JA, Shields AE (2007) Anticipating
clinical integration of genetically tailored tobacco dependence
treatment: perspectives of primary care physicians. Nicotine
Tob Res 9:271-279.

Persky S, Kaphingst KA, Condit CM, McBride CM (2007) As-
sessing hypothetical scenario methodology in genetic suscep-
tibility testing analog studies: a quantitative review. Genet
Med 9:727-738.

Rogausch A, Prause D, Schallenberg A, et al. (2006) Patients” and
physicians’ perspectives on pharmacogenetic testing. Phar-
macogenomics 7:49-59.

Roses AD (2000) Pharmacogenetics and the practice of medicine.
Nature 405:857-865.

Rothstein MA, Hornung CA (2003) Public attitudes about
pharmacogenomics. In: Rothstein MA (ed) Pharmacoge-
nomics: Social, Ethical, and Clinical Dimensions. Wiley-Liss,
Hoboken, NJ, pp 3-27.

Shields AE, Levy DE, Blumenthal D, et al. (2008) Primary care
physicians” willingness to offer a new genetic test to tailor
smoking treatment, according to test characteristics. Nicotine
Tob Res 10:1037-1045.

Wideroff L, Vadaparampil ST, Greene MH, et al. (2005) Her-
editary breast/ovarian and colorectal cancer genetics knowl-
edge in a national sample of US physicians. ] Med Genet
42:749-755.

Address correspondence to:
Susanne B. Haga, Ph.D.

Institute for Genome Sciences & Policy
Duke University

304 Research Drive, Box 90141
Durham, NC 27708

E-mail: susanne. haga@duke.edu



