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ABSTRACT

Objectives: This study aimed to explore how well
Victorian pharmacists perceived they understood
pharmacogenetics, their perceived capacity to
counsel a patient about such testing, how they
believed pharmacogenetics would impact upon their
profession, and to investigate the ways in which
Victorian pharmacists would like to be educated
about pharmacogenetics.

Methods: A cross-sectional survey was dispatched
to 800 Victorian pharmacists. The participants were
randomly selected and the survey was anonymous.
The survey contained questions about where the
pharmacists worked, the pharmacists’ perceived
knowledge of pharmacogenetics, how well they
believed they would be able to counsel patients
about pharmacogenetic testing, how they thought
pharmacists should be educated on the topic and
how they believed pharmacogenetics would impact
upon their profession.

Results: 291 surveys were returned (36% response
rate). Results suggest that Victorian pharmacists
generally perceived they had a poor understanding
of pharmacogenetics and that those who have more
recently graduated from tertiary education had a
better perceived understanding than those who
have been in the workforce for longer. Most
pharmacists indicated that they did not believe that
they could counsel a patient adequately about the
results of a pharmacogenetic test. Regarding
education about pharmacogenetics, participants
suggested that this would be best delivered during
tertiary studies, and as seminars and workshops
forming part of their continuing professional
development. Although some pharmacists were
unsure how pharmacogenetics would affect their
profession, many believed it would have a major
impact upon their role as a pharmacist and lead to
improved patient care. Some concerns about the
implementation of pharmacogenetics were noted,
including economic and ethical issues.
Conclusion: This study highlights the need for
further research across the pharmacy profession in
Australia on the issue of preparedness for the
putative incorporation of pharmacogenetics into the
healthcare system and everyday practice.
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PERCEPCIONESDE LOS
FARMACEUTICOSEN VICTORIA,
AUSTRALIA SOBRE LA
FARMACOGENETICA Y SUS
IMPLICACIONES

RESUMEN

Objetivos. Este estudio traté de explorar como
percibian los farmacéuticos de Victoria sus
conocimientos de farmacogenética, su percepcion
de la capacidad de aconsejar pacientes sobre tales
pruebas, como consideraban que la
farmacogenética podria impactar en su profesién e
investigar las formas en que alos farmacéuticos de
Victoriales gustaria ser entrenados en
farmacogenética.

M étodos: Se envio un cuestionario transversal a
800 farmacéuticos de Victoria. Los participantes
fueron aleatoriamente seleccionados y €l
cuestionario fue anénimo. La encuesta contenia
preguntas sobre donde trabajaban los
farmacéuticos, el conocimiento percibido de los
farmacéuti cos sobre farmacogenética, como creian
gue serian capaces de aconsgjar alos pacientes
sobre pruebas farmacogenéticas, como pensaban
gue debia educarse a los farmacéuticos en este
asunto, y como creian que la farmacogenética
impactaria en su profesion.

Resultados: Se recibieron 291 cuestionarios (tasa
de respuesta 36%). L os resultados sugieren que los
farmacéuticos de Victoria tienen un conocimiento
escaso de farmacogenéticay que los mas
recientemente graduados de educacién terciaria
tienen un mejor conocimiento percibido que los que
[levan trabajando tiempo. La mayoria de los
participantes indicé que no creian que fuesen
capaces de aconsgjar adecuadamente a un paciente
sobre los resultados de una prueba
farmacogenética. En relacidn ala educacion sobre
farmacogenética, los participanets sugirieron que el
mejor modo de proporcionarla seria durante los
estudios terciarios, como seminarios y workshops
gue formen parte del desarrollo profesional
continuo. Aungue algunos farmacéuticos no
estaban seguros de como la farmacogenética
impactaria en su profesion, muchos creian que
tendria un gran impacto en su papel como
farmacéuticosy llevariaamejorar la atencion al
paciente. Se encontraron algunas preocupaciones
sobre laimplantacion de la farmacogenética,
incluyendo problemas econémicos y éticos.
Conclusion: Este estudio ensalza la necesidad de
mayor investigacion en la profesion farmacéutica
en Australia sobre el problema de la preparacion a
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la necesariaincorporacion de la farmacogenéticaen
el sistemade salud y en laprécticadiaria
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Conocimiento, actitudes, practica de salud.
Australia.

INTRODUCTION

Pharmacogenetics refers to the influence that an
individual's genetics has on drug response.” To be
able to screen for and identify specific genes that
may be involved in adverse drug reactions would be
of immense benefit to patients. Understanding these
technologies will allow health professionals,
including pharmacists, to play a role in the
implementation of ‘personalised medicine’ in the
prevention and treatment of certain conditions.™™
This personalised medicine may help reduce the
incidence of adverse drug reactions, which present
a major health problem worldwide, and lead to
many patient hospitalisations and deaths every
year.“’5 Therefore, by identifying the specific genes
which may contribute to adverse drug reactions,
health professionals may eventually be able to tailor
medication regimes to suit the genetic makeup of
patients, leading to increased efficacy, safety and
adherence. >

The term ‘pharmacogenetics’ was first developed in
the 1950’s to describe clinical observations of
inherited differences in response to medicines.**
Since the completion of the Human Genome Project
(HGP) in 2001, pharmacogenetics has expanded
into an innovative, broad and rapidly growing
research area.”*>'® The HGP was able to identify
many protein-coding genes that function as drug
metabolising enzymes, receptors and transporters
within the body, variations of which result in differing
responses to drugs.”'®'"'® At present, there is
information about the influence of genetic
differences in the metabolism of over 280 drugs.*
Accordingly, the U.S. Food and Drug Administration
has altered the labels of more than a dozen

medicines to include pharmacogenetic
information.”® It is therefore essential that health
professionals and in particular pharmacists

understand the concept of pharmacogenetics, are
properly educated in the area, and understand how
to implement pharmacogenetics into everyday
practice.?

Several studies have focused on the
implementation of pharmacogenetics into health
care and more specifically, pharmacy
practice.>316222% 1t is generally accepted that
pharmacists will have a role in shaping the way
these technologies are incorporated into healthcare.
It is likely that they will have a role in the
interpretation of pharmacogenetic tests, counseling
patients about the pharmacogenetic testing and the
influence of these results on their medication
regimes.”**® However, given that these screens are
relatively new, with most yet to be incorporated into
clinical practice, there is a need to develop and
implement a systematic method of educating

pharmacists about the knowledge and skills which
will be required in order to incorporate
pharmacogenetics into everyday practice so as to
provide ogtimal pharmaceutical care to
patients.>*>**#* At present, the perceptions and
level of knowledge of pharmacogenetics amongst
Australian pharmacists is largely unknown. 10
Studies that have demonstrated the need to
educate pharmacists®**® have focused on the type
of information which should be conveyed.®*¢8%%24
Yet there has been very little research on Australian
pharmacists’ perceptions of pharmacogenetics, their
current knowledge regarding pharmacogenetics,
and how they would prefer to be educated about
this area.

This descriptive exploratory study aims to explore
the level of knowledge of pharmacogenetics that
pharmacists in Victoria, Australia, perceive they
have, how they believe pharmacogenetics will
impact upon their profession, and the ways in which

they would like to be educated about
pharmacogenetics.
METHODS

A cross-sectional survey was employed to achieve
the aims this study. The survey contained eight
questions, with the type of questions being multiple
choice, numeric open-ended, text open ended and
rating scales. It is estimated that the survey would
have taken less than 5-10 minutes to complete. The
use of a cross-sectional survey enabled information
regarding pharmacists’ perceptions and knowledge
about pharmacogenetics to be collected across a
large geographical area at one point in time.”> The
questions in the survey enabled data to be gathered
on a) where the pharmacists worked, b) the
pharmacists’ perceived knowledge of
pharmacogenetics, c) the perceived ability of the
pharmacists to counsel patients about
pharmacogenetic testing, d) how pharmacists
should be educated on the topic and e) how they
believed that pharmacogenetics will affect their
careers in the future. The questions used in this
study were modelled on findings from previous
studies regarding the incorporation of
pharmacogenetics into pharmacy.?*#%

For inclusion in this study, participants were
required to be registered pharmacists practicing in
Victoria. 800 Victorian pharmacists from 400
randomly selected community and hospital
pharmacies were asked to participate in this study.
The pharmacies, including both community and
hospital pharmacies, were randomly selected from
an online directory. A survey pack containing a
cover letter, a participant information sheet, the
survey and a reply paid envelope were dispatched
to the pharmacists. Pharmacists were asked to
complete the surveys and return them in the reply
paid envelope.

Both quantitative and qualitative data was obtained
during this study. Quantitative data was analysed
using SPSS® version 17.0 for Windows® to
generate simple descriptive statistics in order to
address the key objectives of this study. Confidence
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intervals were calculated and the correlation
between the number of years the pharmacists had
been practicing and their perceived level of
knowledge about pharmacogenetics was explored.
Qualitative data was interpreted and analysed
thematically in order to identify the major areas that
pharmacists believe pharmacogenetics will impact
upon them.

In order to maintain anonymity of the subjects and
confidentiality of this study, the survey did not ask
for any identifying information. The return of a
completed survey was considered as consent to
participate in the study. This was conveyed to the
pharmacist in the participant information sheet.
Ethical approval for this project was granted by the
La Trobe University, Faculty of Science Technology
and Engineering Human Research Ethics
Committee (Approval # FHECO09/R74).

RESULTS

Of the 800 surveys that were dispatched, 291 (36%)
were completed and returned. 77.4% of the
participants practiced in a community pharmacy
setting, 18.9% practiced in hospitals, 2.2% practiced
in both hospital and community pharmacy whilst
1.5% were involved in government or industry work.
Of the respondents 31.3% practiced in a rural area,
27.6% in a regional area, 40.7% in a metropolitan
area and 0.4% practiced in both regional and
metropolitan areas. In terms of the experience of
the pharmacists who completed the survey, the
majority (43.6%) had been practicing from one
month to nine years, 15.5% from 10 to 19 years,
22.6% from 20 to 29 years, 11.7% from 30 to 39
years and 6.6% had been practicing for 40-49
years.

To determine the perceived level of knowledge
regarding pharmacogenetics amongst Victorian
pharmacists, respondents were asked to rate their
understanding of pharmacogenetics on a scale from
1 to 10 (with 1 being the least and 10 being the
highest ranking). Of the 291 respondents 78%
indicated their understanding to be five or less on
the scale. Only 6.5% of respondents rated their
understanding of pharmacogenetics to be eight or
greater on the scale (Figure 1).
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Figure 1 shows the respondents’ perceived understanding
of pharmacogenetics. The respondents had to rate their
understanding on a scale from 1 to 10 with 1 being the
least ranking and 10 being the highest ranking. The results
show that the majority of pharmacists perceived they have
a limited understanding of pharmacogenetics.

The relationship between a pharmacist's experience
and their perceived understanding of
pharmacogenetics was explored. There was a
negative correlation between a pharmacist's
experience and how well they perceived they
understood pharmacogenetics (Spearman
coefficient= -0.289; P<0.001). Therefore, it appears
that pharmacists who had more recently graduated
from university have a Dbetter perceived
understanding of pharmacogenetics than those who
had graduated longer ago (Figure 2).
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Figure 2 shows the correlation between a pharmacist’s
experience and their perceived understanding of
pharmacogenetics. The respondents had to rate their
perceived understanding on a scale from 1 to 10, with 1
being the least ranking and 10 being the highest ranking.
The results show a negative correlation between a
pharmacist's experience and their perceived
understanding of pharmacogenetics (Spearman
coefficient= -0.289; P<0.001).

When asked how well the pharmacists believed
they would be able to counsel a patient about the
results of a pharmacogenetic test 1% of
respondents believed they could counsel very well,
4.9% indicated that they could counsel well, 24.3%
believed they could counsel reasonably well, 37.2%
indicated that they would counsel poorly and 32.3%
stated they would counsel very poorly (Figure 3).
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Figure 3 illustrates the pharmacists’ perceived ability to
counsel a patient about the results of a pharmacogenetic
test. As shown in the figure, the vast majority of
respondents believed that they would counsel a patient
poorly or very poorly about the results of a
pharmacogenetic test.
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The survey also asked how the pharmacists had
learnt about pharmacogenetics (Table 1). Of the
291 respondents, 31.6% had learnt about
pharmacogenetics during their tertiary education,
11.6% had learnt about pharmacogenetics by
attending various seminars or lectures, 23.7% had
learnt about pharmacogenetics by reading about the
subject while 33.1% of respondents indicated that
had not learnt about pharmacogenetics at all.

Table 1. How the pharmacists had learnt about
pharmacogenetics

At university 31.6% of respondents

Self directed learning/reading | 23.7% of respondents

Structured seminars or | 11.6% of respondents
lectures

Had not learnt about the topic | 33.1% of respondents
at all

In order to define optimal ways to educate
pharmacists about pharmacogenetics, participants
were asked which mode of education they preferred
to learn about this topic (Table 2). Pharmacists were
able to select more than one option. The majority of
respondents believed the best setting to educate
pharmacists was at university during a Bachelor of
Pharmacy degree (66.7%) and after registration, as
workshops and seminars which contribute to
pharmacists’ continuing education program (79%).
The least popular choices included educating
pharmacists during the intern (pre-registration) year
(13.1%) and as directed learning which pharmacists
undertake on their own (19.2%). Education via
information packages and internet based learning
activities were preferred by 28.5% and 37.8% of
respondents respectively.

Table 2. Pharmacists’ preferred mode of learning about
pharmacogenetics

At workshops and
seminars

79% of respondents

At university 66.7% of respondents

Internet  based
activities

learning | 37.8% of respondents

Information packages 28.5% of respondents

Self directed learning 19.2% of respondents

During intern year

13.1% of respondents

When the participants were asked how they
believed pharmacogenetics would affect their career
as a pharmacist, six themes that were frequently
cited included the impact on the pharmacy
profession, impact on counselling, impact on
medicine use, impact on patient, economic
consequences of pharmacogenetic testing and
education. These major themes (reported below)
include quotes taken directly from the respondents.

a) Impact on pharmacy profession:

Although many pharmacists were unsure about the
impact that pharmacogenetics would have on
pharmacy and some believed that it would be
minimal, many of the respondents suggested that it
would have a very large impact on the future of the
pharmacy profession. In particular,

* Pharmacogenetics would be a positive
challenge that would be embraced
enthusiastically and provide another potential
avenue for specialisation

e Pharmacogenetics  would present  an
opportunity to make the pharmacy profession
“more relevant and health orientated”,
reinforce their important role as healthcare
experts, and enhance communication with
doctors and other health care professionals

¢ Pharmacists would be at the forefront of
monitoring  patients  with  respect to
pharmacogenetic testing

¢ Pharmacogenetics represented the “future of
pharmacy”

b) Impact on counselling:

Many pharmacists said that counselling was one of

the areas of pharmacy practice that

pharmacogenetics would have the most impact

upon. A summary of the some of the views include:

* Pharmacogenetics would result in an increased
need for counselling and may require a longer
time to be spent with each patient

* While making counselling even more complex,
pharmacogenetics would improve pharmacists’
ability to counsel patients

* Pharmacogenetic information would help tailor
treatment and advice for individual patients

e The impact of pharmacogenetics on the
pharmacy profession would be dependent upon
accessibility of test results and willingness of
patients to divulge details of their genetic profile.

C) Education:

The need to educate pharmacists about
pharmacogenetics was a major theme identified by
the respondents. Issues raised included:

e That the application of the knowledge of
pharmacogenetics would become a routine
aspect of a pharmacist’s daily activities

e That pharmacogenetics and learning about
pharmacogenetics would be  embraced
enthusiastically by pharmacists

e That a sound knowledge of pharmacogenetics
would be required, as pharmacists may have a
role in providing information to doctors and other
health professionals about this area

d) Impact on medication use:

The perceived impact upon medication use was

another major theme in this study. Some of the

thoughts of pharmacists included:

* That pharmacogenetics would affect all aspects
of a patient’s treatment

* That pharmacogenetics would result in improved
efficacy of the chosen drug and more
appropriate dosing, thus enabling the tailoring of
medications to individual patients’ requirements

e Following on from this, pharmacogenetic testing
would result in fewer adverse drug reactions,
improved medication safety and management
and quality use of medicines.

e Polypharmacy would be reduced, leading to
better patient compliance

e) Impact on patients:

Overall, it was thought that pharmacogenetics
would result in:
* more time delays for the patient
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¢ better patient outcomes

* increase in a patient’s confidence in treatment

¢ increase in the number of services available,
and value to the patient

f) Economic consequences:

The economic consequence of implementing
pharmacogenetic testing was an issue addressed
by participants. Some pharmacists suggested:

e The impact of pharmacogenetics on the
profession may be dependent on economic
factors such as the cost to the patient, cost to
the government and cost/benefit analysis

¢ Pharmacogenetics would lead to an overall
reduction in government expenditure and
community costs, with consequent improved
pharmacoeconomics

* Pharmacogenetics would reduce the number of
medications taken by patients, which may
reduce the income and viability of small
community pharmacies

¢ Because pharmacists would need to spend
more time counselling patients  about
pharmacogenetics, staffing levels would need to
be increased

DISCUSSION

This study provided novel insights into Victorian
pharmacists’ perceptions about pharmacogenetics.
Specifically, it explored the perceived level of
knowledge regarding pharmacogenetics, how
Victorian pharmacists believed pharmacogenetics
would impact upon their profession, and the ways in
which Victorian pharmacists would like to be
educated about pharmacogenetics. These were all
areas where literature was lacking.

Pharmacogenetics is a rapidly evolving scientific
field, yet the knowledge and experience of
pharmacogenetics amongst pharmacists qenerally,
and particularly in Australia, is limited.”**®** This
study has shown that the perceived level of
understanding of pharmacogenetics is poor. This
study also suggests that the pharmacists who have
more recently graduated from university perceive
that they have a more sound understanding of
pharmacogenetics compared to those who have
been working as pharmacists for longer. While this
correlation was not strong due to a limited response
rate and the impact of outliers on the data, it was
statistically significant. This would suggest that
pharmacists who have been practicing for longer
require more education on the topic and may need
education that is targeted at them specifically.
Approximately 25% of respondents had learnt about
pharmacogenetics by reading around the topic.
Together with the qualitative data gathered, this
demonstrates that pharmacists are interested in
pharmacogenetics and may embrace education on
the topic. However, while self-directed learning
demonstrates initiative on behalf of the pharmacists,
it may result in differing levels of knowledge and
uneven standards of practice amongst pharmacists
regarding pharmacogenetics. Therefore, guidelines
and competency standards will need to be drafted
and implemented to ensure that there is a

consistent standard of practice among Australian
pharmacists.

As illustrated by the results of this study and the
conclusions of many others, pharmacists will need a
sound understanding of pharmacogenetics in order
to counsel appropriately and provide optimal
pharmaceutical care to their patients.?*>18222627
Previous studies have recommended that more
targeted pharmacogenetics education initiatives be
developed.? The participants in this study generally
agreed that this education should be delivered as
part of a Bachelor of Pharmacy degree at university.
Education directed at pharmacists who are already
registered should be delivered via seminars and
conferences which contribute to the pharmacist's
continuing education programs. As previously
mentioned, education which is specifically tailored
to a pharmacist's experience and level of
knowledge may need to be delivered. Therefore,
pharmacists who have recently graduated from
university may need less education on the scientific
principles behind pharmacogenetics and may
benefit from more intensive education about
different pharmacogenetic tests and the clinical
applications of these results. On the other hand,
pharmacists who have been practicing for longer
may require more education about the key
principles behind the science of pharmacogenetics,
as well as education about tests and clinical
implications of these. As suggested elsewhere,
teaching health professionals about the key
principles of the science behind pharmacogenetics
could help instil an appreciation of the future clinical
importance of genomics, so that these pharmacists
and doctors could be more motivated to lifelong
Iearning of genetics and how it affects people’s
health.”

Patient counselling was cited as one of the most
important aspects of a pharmacist’s role which may
be impacted upon by pharmacogenetics. However,
when asked how well the respondents believed they
could counsel a patient about a pharmacogenetic
test result, the majority indicated that they would
counsel poorly or very poorly. The importance of
counselling and the provision of appropriate
information to patients about pharmacogenetics
have been noted as important aspects in the
implementation of pharmacogenetics into
healthcare.™® To ensure a suitably high standard of
counselling and pharmaceutical care, a thorough
education and understanding of pharmacogenetics
by clinicians and pharmacists would be required.*

The impact of pharmacogenetics on the pharmacy
profession, counselling, medicine use, the patient,
education of pharmacists, as well as economic and
ethical implications were identified as major themes
through thematic analysis of the qualitative data
gathered. Generally the respondents were positive
about the impact of pharmacogenetics on pharmacy
practice and the topics mentioned above. While the
potential impact of pharmacogenetics on a
pharmacist's role has been discussed in
international studies®'1822242627  geant research
had been conducted in Australia to determine
pharmacists’ views on how pharmacogenetics may
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affect their roles. The views expressed in this study
reflect those of overseas studies, namely that
pharmacogenetics will impact upon pharmacy in
specific ways. These include the potential for
increased specialisation of and broadening of the
skills base for pharmacy, the requirement for
pharmacists to interpret pharmacogenetic test
results, the need for increased counselling of
patients in defined areas of genetic testing, the
optimisation of medication regimes and doses, and
the need and capacity to educate other health
professionals.?*®%? Some concerns were noted by
pharmacists in this study, and these included the
economic ramifications of pharmacogenetics on
pharmacy, specifically, whether there would be the
need to employ more staff given the greater time
required by the pharmacist to counsel on and
assess test results. There were suggestions also
that the potential for reduced medicine use by
patients could negatively affect the viability of some
pharmacies. Privacy and ethical issues were noted,
including whether pharmacists would have access
to a patient’s pharmacogenetic test results or would
need to depend on the patient disclosing the results.
These concerns were similar to those raised in
studies overseas,”**'3?" and describe issues that
will need to be addressed prior to the
implementation of pharmacogenetic testing in
Australia to ensure pharmacists are comfortable
and positive about their potential new roles.

CONCLUSIONS

This study provided novel insights into Victorian
pharmacists’ perceptions of pharmacogenetics. It
explored the perceptions of these participants
regarding their knowledge of pharmacogenetics,
how competent they perceived themselves to be in
counselling patients about pharmacogenetic testing,
how they believed pharmacogenetics would impact
upon their profession, and the ways in which
pharmacists would prefer to be educated about
pharmacogenetics. The survey revealed that very
few perceived that they had a good understanding
of the concept of pharmacogenetics and the
majority of participants indicated that if the need to
counsel a patient about the results of a
pharmacogenetic test arose, they would counsel
poorly. Those pharmacists who had more recently

graduated from tertiary studies perceived that they
had a greater understanding of pharmacogenetics
than those who had been working in the profession
for longer. This study demonstrated the need for
governing bodies of pharmacy, continuing
professional education providers and universities to
educate pharmacists and students about this
important topic. Seminars and workshops which
contribute to the pharmacist's continuing education
were identified as the preferred method of educating
registered pharmacists about this topic. Education
should include information on the drugs and
conditions upon which pharmacogenetics may
impact, the types of tests which may be undertaken,
clinical implications of pharmacogenetic testing as
well as the ways which pharmacogenetics may be
incorporated into everyday practice. Guidelines
should be introduced which ensure that pharmacists
are knowledgeable and competent in counselling
patients about pharmacogenetics. Pharmacists’
concerns regarding economic consequences of
pharmacogenetic testing, ethical issues and the
accessibility of pharmacogenetic results should be
investigated further prior to the implementation of
pharmacogenetics into pharmacy practice. Finally,
this research needs to be extended to include
pharmacists from across Australia. Such studies
would assist in developing an educational tool that
could enable the setting of competency standards
for the profession in preparedness for the putative
incorporation of pharmacogenetics into the
healthcare system and everyday practice.
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