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executive editor letter

Did Mid-Term Elections Put Health Care
in the Crosshairs?
executive editor
Unless you are one of those folks who don’t own a television
or refuse to open your mailbox, then you were undoubtedly
like the rest of us and were inundated with political ads
the past several months leading up to the 2018 mid-term
elections. This election cycle is likely to go down as the most
expensive political cycle in our country’s history. According
to the Washington Post (1), over $1 billion was spent in
congressional races alone; that doesn’t count the number
of state legislative and governor races. In California, as an
example, at the end of the day over $1 BILLION was spent
on all the elected offices in that state. Other states such
as New York, Florida, and Georgia also saw jaw-dropping
money being spent by both parties to place their candidates
in the winning seat.
For all the talk about a “blue wave” expected to sweep across the country, just about every
political commentator I heard from summarized the aftermath as more of a blue ripple rather
than a blue wave. Depending on the political leaning of the commentator you listen to, the
degree to that ripple varied. But at the end of the day it does beg the question, “Was all that
money worth it?” I don’t mean was the money worth it in terms of the resultant blue wave or
not, but more generally, was the money worth it when the election results really ended up as
expected with the Democrats winning about the number of House seats that were predicted
and the Republicans picking up several Senate seats – as expected. So in the end it was all
a big to-do about nothing. Is that what we should be spending billions of dollars on in our
country? A rhetorical question, I admit, but it does make you stop and think.
I suppose some would argue that it was the hyper-spending by the parties that more, or less,
guaranteed the results that were predicted a month before the election. But I would argue that
a good amount of that money spent was within the final few weeks, so given that the election
met the projections, did the money really change any hearts or minds of the good folks back
home?
Now that the frenzy is behind us, let’s take a look at the political backdrop in the context of
how it may, or may not, impact health care. I will start with the end in mind and predict that the
status of health care as we know it today is going to remain “as is” for the next two years. There
is a divided Congress and the President has had two previously failed attempts at substantial
derailment of the Affordable Care Act (ACA) when the Republicans held both houses and the
executive seat. Yes, the President and Congress were able to tinker and nibble at the edges
of the ACA in 2017 with changes such as eliminating the individual mandate. I would call what
they left us with as perhaps the ACA-lite. It is not the fully loaded version as signed into law
by President Obama, but it certainly was not a “repeal and replace” either. In large part the
major components of the ACA are still intact. Those components are Medicaid expansion in the
states and state insurance coverage programs. That was always the bread-and-butter of the
ACA, and those remain ongoing as of today. But given the dynamics of a split Congress there is
not going to be a wholesale attempt at major health care reform until after the 2020 Presidential
election. And even then it will likely only be attempted if President Trump wins re-election and
the Congress shifts back to a dual Republican majority in both houses. Even then I give a major
reform only about a 50-50 chance of success. History is not on the reformers’ side.
For pharmacy practice, I predict this is good news. Why? Well, if both the executive and
legislative branches know that they won’t need to be jockeying for a major reform attempt,
then perhaps we can get to work on some of the pharmacy-centric administrative fixes that
are needed. These would be items such as the great, early success that the national pharmacy
associations are having with advancing discussions with the Secretary of Health and Human
Services (HHS), Alex M. Azar, II. These discussions and educational meetings have proven
beneficial at demonstrating several of the areas that are in need of correcting, such as DIR
fees, the opioid epidemic, and financing for pharmacist patient care services. Secretary
Azar has been very engaged in understanding the complex, and complicated, way in which
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medicines are purchased, paid for, distributed, and reimbursed. This has helped the Trump Administration place pharmacy reforms
as a key priority in what the Secretary has announced is his blueprint– or priorities – for the administration. HHS has identified four
challenges in the American drug market:
• High list prices for drugs
• Seniors and government programs overpaying for drugs due to lack of the latest negotiation tools
• High and rising out-of-pocket costs for consumers
• Foreign governments free-riding off of American investment in innovation
Without the distraction of a major political battle on a larger health care reform effort, there is an opportunity to continue making
traction on these important administrative areas that would be tremendous wins for pharmacy practice.
Two years seems like a long time for us to make gains on these priorities, but we must also remember that the election cycle for the
2020 Presidential campaign will begin in 2019, most likely within a year of you reading this article. So time will move quickly, and so
must we in order to achieve these intermittent wins. We all felt what the mid-term election cycle brought, and as you can imagine, the
next Presidential cycle will be all that – on steroids. So I encourage you to dig in and participate in the process by joining your state
and national pharmacy associations, host a member of Congress in your pharmacy, and donate to one of the pharmacy Political
Action Committees. We will need all hands on deck to ensure we have a voice in the process before the chaos ensues.

Jon R. Roth, MS, CAE
Executive Editor
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editorial

Evolutions in Pharmacy Practice Welcome
Change and Further Contemplation of Pharmacy
Technician Roles and Supervision
Shane P. Desselle, RPh, PhD, FAPhA; Alex J. Adams, PharmD, MPH; Kenneth C. Hohmeier, PharmD;
Ryan Hoh, PharmD Candidate; Kimberly C. McKeirnan, PharmD, BCACP
Results of recent studies and systematic reviews paint an
optimistic future for the roles of pharmacy personnel in
elevating practice. One review on technicians’ involvement
with medication therapy management (MTM) saw significant
integration into medication reconciliation, documentation, and
medication therapy review procedures.(1) This has come on the
heels of promising international studies indicating that advanced
roles for technicians, such as technician-enhanced verification
(aka, “tech-check-tech”), can result in at least as safe, if not
safer, medication dispensing in community and hospital settings
alike.(2) Having technicians more involved in such activities
creates even more opportunities for pharmacists to initiate new
services, expand in number and scope the existing services
offered, and spend more time with patients.(2) However, another
recent study concluded that participation of technicians in
a pilot MTM program was lower than anticipated, owing to
shortcomings in its training/orientation and other organizational
factors that impeded optimal implementation.(3) This is in spite
of that same study pointing toward greater job satisfaction of
pharmacy personnel and technicians, specifically pointing out
new opportunities for pharmacist participation in MTM services.
In a separate review, Mattingly and Mattingly concluded that
while the literature supports technicians performing advanced
roles, the benefits to the technician were primarily indirect, such
as a more desirable work schedule.(4) They inferred that inclusion
of more tangible organizational benefits may inspire even greater
levels of participation.
These are a few of many instances of training and organizational
culture issues now being recognized as among the most
important factors in advancing pharmacy and patient care.
Organizational culture was implicated as the primary driver
of pharmacists’ provision of advanced services once legal
barriers were removed.(5) An examination of pharmacy technician
work specifically through an organizational behavior lens found
four overarching themes: (1) career impetus, as technicians
entered the field through a desire to help others, and a large
number of them were directly recruited by pharmacists; (2)
job responsibilities, wherein technicians desired greater
participation in “higher” roles and were viewed as the “face”
of pharmacy in the community setting; (3) quality of work life
presenting an increasingly favorable career for technicians
striving to achieve self-actualization; and (4) equitable
partnership for technicians who see pharmacists treating them
as valuable colleagues but employing organizations viewing
them as highly replaceable.(6)
Indeed, the lack of standardization for pharmacy technician
education and entry into the workplace has long been
questioned but has recently come under increased scrutiny. A
more formal evaluation found that there is relatively little control
of technician training by the profession and that the quality of
training programs in terms of student outcomes is unknown,
necessitating the need for more rigorous discussion about the
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future of pharmacy technician roles and the training required
for those roles.(7) Another study demonstrated the value of a
technician’s primary training, regardless of whether it was on
the job, through an accredited vocational program, and/or
through certification.(8) Furthermore, a higher perceived value
of training was associated with higher levels of job satisfaction
and commitment to remain in the field. However, there were
a number of technicians unable to discern whether their
training programs were accredited, and there were significant
differences in self-assessments of preparation and in quality of
work life between hospital and community pharmacy settings.
Technicians were not said to expect precipitous raises but
did indicate that, at some point, low pay was going to have to
be reconciled with shifts in responsibilities, with relatively few
organizations having enacted career laddering, mentoring, and
other types of support structures that could minimize turnover
and improve organizational effectiveness.
Taken together, the evidence suggests that there have been
momentous strides in moving the profession and its constituent
actors forward but that there is still much unrealized potential.
Pharmacists, pharmacy technicians, employers, and regulators
all have a role to play in leveraging the strengths of pharmacist
support workforce cadres, particularly technicians. With
encouraging results regarding pharmacists as supervisors,
technicians can take even greater leadership roles. Pharmacy
practice will continue to evolve whether or not technicians’
new roles are embraced; however, the infiltration of pay-forperformance systems, along with initiatives to implement
any of a number of company-wide policies and programs,
should expedite these new roles. Pharmacists can continue
to help with recruiting and hiring prospective and experienced
technicians who will facilitate success and, once hired, can
serve as technician champions and advocates who empower
these technicians to excel rather than casting doubt on hopeful
initiatives as a result of their own fears and insecurities.(9)
Technicians striving toward self-actualization can continue to
seek development opportunities. Self-awareness and selfdevelopment among practicing constituents are among the
leading factors that distinguish a profession from a mere
occupation. Even if employing organizations do not provide
self-development opportunities for support staff, technicians
should still take the opportunity to hone their craft and also
reflect on how to improve their “soft” skills of leadership, time
management, stress management, empathy, and service. That
being said, employing organizations should indeed afford every
opportunity for such development by all of their employees
and create a vibrant culture rewarding effectiveness and
recognizing technicians for their contributions with fair pay,
diverse organizational awards, mentoring, and career-laddering
mechanisms.
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Regulators can also do their parts. State boards of pharmacy
have been active in proffering advanced practice designations,
examining ideal pharmacist-to-technician ratios, and expanding
scopes of practice. Idaho’s board has been among the leaders
in legislating new roles for pharmacy technicians.(10) Its approach
has been to get out of the way of practice changes, with the
realization that having the practice of support staff “deregulated”
actually creates more autonomy for the pharmacist to design
the practice as he or she sees fit. The Idaho approach would
appear beneficial, as initial evidence from a pilot project to
include technicians in an immunization program has been quite
successful.(11)
If pharmacists, employers, technicians, educators, and
regulators are on the same page, the role of pharmacy
technicians will continue to be maximized, not only for their
benefit but for the benefit of the profession and the patients we
serve.
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editorial

The Art of Time Management - A Must Know
for Effective Student Pharmacists
Amy Kang, PharmD
To gain a competitive edge in successfully obtaining postgraduate programs or to land their dream jobs at desirable
l o c a ti o n s, p h a r m a cy s tu d e nt s m u s t ju g gl e m ul tip l e
responsibilities with their pharmacy organizations/leadership
positions, internships, research, and community outreach
programs. Cultivating effective time management skills is critical
to fulfill the aforementioned responsibilities while concurrently
managing a rigorous pharmacy school curriculum. This editorial
article presents effective time management strategies to assist
students in navigating through their busy schedules.
1. Understand your performance throughout the day, and
allocate tasks accordingly. Try writing a time journal, including
the time of day and what you are doing, as detailed as possible.
After about a week of documenting your time journal, you will
be able to figure out when you are most or least productive.
Afterward, identify the most challenging activities and tasks
that require the most brain power and creativity, and exclusively
allocate these activities to times when you are most productive.
Designate all the other activities that do not demand much of
your concentration or attention, such as replying to emails,
doing simple assignments, or making flyers for school events,
to times when you are least productive. This intentional time
and task allocation will help you become extremely productive
and aid you in accomplishing the most difficult tasks in a timely
manner.
2. Turn off social media and email notifications. It is extremely
important to turn off all electronic device notifications when
you are trying to focus, especially during the most productive
time of the day, to get the most out of your productive time
cycle. Distractors like social media and email notifications will
decrease your performance and focus. Rather than getting all
notifications and trying to resist the urge to check your phone
whenever it rings, simply turn them off by activating a “do not
disturb” button on all your devices to maximize your productivity.
3. Effectively utilize mindless times that would otherwise
be wasted. Are you in a long line to get lunch? Do you have
a 10-minute walk from the parking lot to the classroom?
Utilize those mindless times for pure-memorization tasks,
such as generic-brand name matching, therapeutic classes of
medications, etc. Whenever you encounter downtime, pull out
the summarized sheet that you prepared, and start memorizing
the list for that short period of time but for multiple times a day
repeatedly. You just need repetition and reinforcement for those
pure-memorization tasks, and you do not necessarily need to sit
down or look for an isolated and quiet place.
4. Do not multitask. Students are often taught that having
good multitasking skills are valued, which effective pharmacists
absolutely need to have in order for them to survive in an
extremely busy environment. However, contrary to common
belief, multiple studies demonstrate that multitasking has major
negative consequences, such as reduced performance and
efficacy, decreased IQ, and potential brain damage.(1)(2)(3)(4)
Students, you may think you are effectively multitasking when
you are taking care of other matters, such as responding to
emails, texting your friend, or navigating through social media
while attending a lecture. But in fact, it will decrease your ability

to recall and process the lecture materials and will cause you to
make more errors on other tasks you are trying to perform. Give
100 percent of your attention to one task at a time, complete it
efficiently in a timely manner, and then move on to the next one.
4. Set SMART goals for each day. Study goals are not
very helpful unless they are specific to the time frame and
number of tasks to be accomplished. Before you start feeling
overwhelmed, set a specific goal each day with a detailed time
frame and how much you would like to accomplish. This goal
is called “SMART” (specific, measurable, achievable, relevant,
and time bound), and setting a SMART goal can lead to better
execution of educational actions and consistently enhanced
performance.(5)(6) For example, it could be as easy as setting a
goal such as “from 2 to 4 p.m., finish cardiovascular lecture, 100
slides with 50 slides in an hour.” Making this your daily habit will
help you understand how much you can realistically study at
a time and plan accordingly before a test. This goal should be
utilized for not only studying purposes, but also for overall career
goals throughout your pharmacy schooling.
5. Calendar immediately with all details. Put in your calendar
right away all events, deadlines, and exams so that you can see
all that you must accomplish at one glance. This will help you
determine how to prioritize your time. Moreover, copy and paste
the details into the “Note” section of your calendar to avoid
having to waste your time digging through your email inbox.
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evidence-based practice

Evidence-based Appraisal of the FOURIER Trial
Citation: Sabatine MS, Giugliano RP, Keech AC, et al. Evolocumab and clinical outcomes in patients with
cardiovascular disease. N Engl J Med 2017;376:1713-22.

Mai Yokota, BscPhm. PharmD candidate; Khalid W. Taher, BscPhm. PharmD candidate, BCPS;
Franco Dickson, BscPhm. PharmD candidate; Belinda Luck, PharmD candidate;
Cynthia Jackevicius, BScPhm, PharmD, MSc, BCPS-AQ Cardiology, FCSHP, FAHA, FCCP, FCCS;
Patient Population: Adults with a history of clinically evident atherosclerotic cardiovascular disease (ASCVD) or high
cardiovascular risk recurrence on statin therapy were included. While those with recent MI or stroke, known hemorrhagic
stroke, NYHA class III or IV heart failure, uncontrolled HTN, uncontrolled or recurrent ventricular tachycardia, untreated
hyperthyroidism or hypothyroidism, homozygous familial hypercholesterolemia, and LDL or plasma apheresis were
excluded. In addition, patients with severe renal impairment (eGFR <20 ml/min/1.73m2), or active liver disease (>3 times the
upper limit of normal of transaminases) were also excluded.
Intervention (n= 13,784): Evolocumab plus statin (atorvastatin 20 mg daily or its equivalent) SQ either 140 mg every two
weeks or 420 mg every month per patient preference.
Comparison (n= 13,780): Matching placebo SQ every two weeks or every month plus statin (atorvastatin 20 mg daily or its
equivalent).
Outcome: Primary outcomes were a composite of cardiovascular death, myocardial infarction, stroke, hospitalization for
unstable angina, and coronary revascularization.
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1

Cardiovascular death, myocardial infarction, stroke, hospitalization for unstable angina, or coronary revascularization.

2

Cardiovascular death, myocardial infarction, or stroke.

Evolocumab reduced cardiovascular events but did not reduce mortality. Evolocumab significantly reduced the chance of a
cardiovascular event by 15% among at-risk patients (HR=0.85, ARR=1.5%, p-value<0.001). Therefore, 67 patients would have
to be treated with evolocumab for 2.2 years over statin therapy to prevent one patient from experiencing a cardiovascular
event. However, evolocmab did not significantly reduce cardiovascular deaths (HR=1.05; p-value=0.62), which is a clinically
relevant endpoint for high-risk patients. Moreover, not all components comprising the primary composite endpoint were
statistically significant.
Although all five components of the primary composite endpoint were directionally similar in regards to favoring evolocumab,
only three of the components, MI, stroke, and coronary revascularization were statistically significant. These endpoints were
largely responsible for driving the reduction in cardiovascular events (MI HR=0.73, ARR=1.2%, p-value<0.001; stroke HR=0.79;
ARR=0.4%; p-value 0.01; coronary revascularization HR=0.78, ARR=1.5%, p-value<0.001) while the rest of the components,
cardiovascular death (HR=1.05, p-value=0.62) and unstable angina (HR=0.99; p-value=0.89) were not statistically significant.
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Pharmacist Intention to Provide Medication
Disposal Education
Nathan Painter, PharmD, CDE, FAADE; Jeffrey J. He, PharmD; Teddy Agyapong, PharmD

Background / Objective
Proper disposal of unused prescription drugs is an everincreasing challenge as the number of prescriptions
dispensed to patients continues to increase in the United
States.(1) Increases in improperly disposed or unused
medications may contribute to increases in accidental
poisonings, prescription drug abuse or misuse, and drug
diversion. Between 2001 and 2008, over 200,000 children
under the age of five had emergency department (ED) visits
due to accidental prescription drug ingestion.(2) The children
were able to access these drugs in common storage areas,
such as medicine cabinets, purses, pill containers, and
countertops.(10) Of the 2.1 million drug abuse visits to the
ED in the US in 2009, more than 50% (1.2 million) involved
use of prescription or over-the-counter (OTC) medications.4
This number has increased 98% from 2004, in which
approximately 600,000 ED visits for prescription drug
abuse were observed.(4)
There are also environmental dangers associated with
improper medication disposal. All medications, including
antineoplastic agents, hormones, and non-biodegradable
antibiotics, can potentially contaminate the water supply,(5)
(6)(7)
though some medications, including opioids, are
considered by the Food and Drug Administration (FDA)
as appropriate to flush down the toilet in the absence of
proper disposal.(5) In California specifically, the Department
of Resources, Recycling, and Recovery recommends
not disposing of any prescription or non-prescription
substances down the drain or toilet. CalRecycle also
recommends only disposing of medications in the trash if
take-back or mail-back options are not available.(9) Wastage
of medications also directly translates to large unnecessary
healthcare costs.(1)
Community pharmacists are in a position to educate
patients about proper medication disposal, which may
help promote safety by decreasing the risk of prescription
drug abuse and environmental dangers. This study aims to
assess community pharmacists’ knowledge on medication
disposal and their intentions to provide medication
disposal education to patients. This is an adapted study
on medication disposal research conducted by at Western
University of Health Sciences College of Pharmacy that
sampled pharmacists from the counties around Western
University and California Northstate University.(1) This study
also aims to compare results of the San Diego County
sampling to the Los Angeles and Northern California areas
to determine similarities and differences as well as provide
any evidence of generalizability of the data.

The theory of planned behavior (TPB) was chosen as
a standard of measurement to evaluate pharmacist
intention to provide medication disposal education in
order to directly compare results to the previous study.
TPB consists of four4 constructs that assess pharmacist
attitude (individual’'s positive or negative feelings about
performing a behavior), subjective norm (individual's
perception of whether people important to the individual
think the behavior should be performed), perceived
behavioral control (individual’'s perception of the difficulty
of performing a behavior), and intention (individual’'s plan
to perform behavior). TPB is common in social cognitive
theory research and has been used to assess multiple
pharmacy and other health care settings.(11)(12) Pharmacist
knowledge on medication disposal was also assessed.

Methods
Study Design
This was a cross- sectional qualitative study approved by
the Institutional Review Board of University of California,
San Diego, and was conducted by distributing paper
surveys to community pharmacists in San Diego County.

Population and Sample
The study population consisted of community pharmacists
located in San Diego County. Community pharmacies
were identified by internet searches for pharmacies in the
San Diego County. Convenience sampling was used in
selecting pharmacists to administer questionnaires.

Survey
The administered sur vey was identical to the one
used previously, with no modifications. Survey details
are described in the previous study. The survey is used
to ensure that the collected data can be appropriately
compared to results of that study. The surveys were
conducted in person by the study investigators at the
sites randomly selected from the identified pharmacies.
Pharmacies were contacted by phone prior to survey
administration to determine availability to take the survey.
Study investigators then went to the on sites to administer
the surveys. Agreeing pharmacists at those sites were
given paper forms of the questionnaire to fill out. Data
collection was conducted between September 2014 and
March 2015.
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Figure 1.

Figure 2.
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Data Analysis Methods

Subjective Norm

Written responses on questionnaires were consolidated
into a secure and encrypted Microsoft Excel file and used
as input for data analysis using STATA 14. Frequency,
ranges, mean, and standard deviations were calculated for
descriptive statistics. Comparisons of individual constructs
between subgroups were measured, with a P-value of
<0.05 being considered statistically significant.

A majority of pharmacists (88.5%) believed patients would
like them to provide medication disposal education.
Fewer, but still a majority of pharmacists (79%), believed
other healthcare professionals would like them to provide
medication disposal education. However, only 55% of
pharmacists believed that other community pharmacists
were providing medication disposal.

Perceived Behavioral Control

Results
Demographics
A total of 36 surveys were administered and returned.
A majority of the pharmacists (67%) were less than 41
years of age. A majority of the pharmacists were fulltime staff pharmacists (63%) working for a chain, grocery
store, or mass merchandiser (66%). Most pharmacists
had a doctor of pharmacy degree (87%), but less than
half received medication disposal education through
pharmacy school (42%). Instead, a majority of pharmacists
received information about medication disposal from work
training (72%) and/or government agencies or professional
organizations (58%). Few pharmacists (6%) did not
receive any medication disposal information at all. Most
pharmacists provided medication disposal education about
once a month (42%) or once weekly (44%).

TPB Model Constructs
Table 2 lists descriptive statistics for individual TPB items,
including percentage of respondents answering either
positively or negatively for each statement.

Attitude
A ll phar macists (10 0%) re sponde d that they felt
comfortable providing medication disposal education
to their patients. All pharmacists (100%) considered it
important that community pharmacists provide education
on medication disposal, and a majority (97%) considered
it a valuable opportunity to contribute to patients. Fewer
pharmacists (77%), but still a majority, considered
advocating the provision of medication disposal education
to the community as an important step in moving the
pharmacy profession forward. The combination of these
scores indicates a positive attitude toward medication
disposal.

Approximately 36% of pharmacists believed that providing
medication disposal education in the pharmacy would
increase their workloads. A majority of pharmacists (75%)
believed they would have the necessary time to provide
medication disposal education on a regular basis in their
pharmacies, and 83% of pharmacists believed they would
have the necessary time to keep up with the rules and
regulations of medication disposal for their practice areas.
Overall, pharmacists showed positive perceived behavior
control.

Intention
A majority of pharmacists (83%) indicated that they intend
to provide medication disposal education as part of their
consultations with patients. A majority of pharmacists
(94%) also intend to actively work to ensure a role for
pharmacists in provision of medication disposal education
to the community. This demonstrates, overall, a positive
intention to provide medication disposal education.

Knowledge
Most pharmacists (75%) were aware that the Drug
Enforcement Agency (DE A) had recommendations
regarding medication disposal. A majority of pharmacists
(69%) were aware that local county agencies had
recommendations for medication disposal specific to
their communities, and 63% of pharmacists were also
aware that the Environmental Protection Agency (EPA)
had information regarding medication disposal. Only
50% of pharmacists recognized that the FDA provided
re c o m m e n d a ti o n s fo r m e di c a ti o n di s p o s a l. Ve r y
few pharmacists (22%) were aware that all of these
organizations were information sources for proper
medication disposal.

Figure 3.
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Pharmacists were aware that medications could be disposed of
at National Drug Take-Back events, with 83% recommending
it as a method of disposing noncontrolled substances and
89% recommending it as a method of disposing controlled
substances. Controlled substances should not be flushed down
the toilet or sink, but few pharmacists (8%) would recommend
this method to their patients. Only 6% of pharmacists
recommended taking noncontrolled or controlled substances
back to the pharmacy. Mixing medications with undesirable
substances and disposing of them in the trash is one of the
recommended methods of disposing noncontrolled and
controlled medications recommended by the DEA, EPA, and
FDA. Only 42% of pharmacists recommended this method
for noncontrolled substances, and 22% recommended it
for controlled substances. One-third of pharmacists (33%)
recommended other disposal methods for noncontrolled
substances that include mail-back envelopes and contacting
hazardous waste disposal sites.
While National Drug Take-Back day had the highest number of
pharmacist recommendations for disposing medications, the
second most recommended method was to return medications
to nearby police stations for noncontrolled medications (61%)
and controlled substances (67%). During this study, San Diego
County had 26 drop-box locations.

Subgroup Analyses
No significant findings that differed from the sample
population were found when stratifying data by age,
gender, or practice settings.

Discussion
Despite disparate locations, study demographics in the
San Diego County are remarkably similar to the sample
collected in the previous study, which suggests small
heterogeneity between groups and possible validity of
generalizability of the data to at least Southern California.

A majority of surveyed pharmacists demonstrated positive
intention to provide proper medication disposal education
to patients as part of their consultations. The study results
show pharmacists displaying favorable attitudes toward
providing disposal education, but some pharmacists (36%)
determined that providing this education to patients would
increase their workloads, which may discourage them
from doing so despite a majority (97%) recognizing the
importance and value in doing so. This pattern is consistent
with the results of the previous study.
Surveyed pharmacists showed limited education and
training on medication disposal during pharmacy school
(42%), which is consistent with past research. This
suggests it may be beneficial to strengthen education
on medication disposal in pharmacy school curricula.
Pharmacists were able to recognize at least one
organization (among DEA, FDA, EPA, and local agencies)
that provided a source of medication disposal information,
but only 22% of pharmacists were aware that all were
sources of information. There were also inconsistencies
in appropriate recommendations, indicating a need for
programs or continuing education to keep pharmacists
up to date on regulations and to familiarize themselves on
proper disposal methods available in their practice areas.
Despite the positive intention to provide education,
and even if pharmacists were able to provide accurate
information about medication disposal, only 42% of
pharmacists reported providing this information to patients
about once per month, and 44% provide this information
once per week. Encouraging pharmacists to ask their
patients about medication disposal or incorporating
this information into consultation could help create
opportunities to provide this education more frequently
and establish pharmacists as a resource for medication
disposal information. This may contribute to increasing
medication safety by decreasing the risk of prescription
drug abuse.

Figure 4.
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Interpretation of data collected in this study is subject to
several limitations. Convenience sampling when collecting
data and the small sample size may suggest limited
generalizability of the results. The sample size was limited
in part to the timeline for completion of the study and
pharmacist availability to meet face-to-face to complete
the survey. Survey responses may be biased toward
social acceptability due to self-reported answers to survey
questions, although surveys were anonymous to minimize
this bias. Causality among variables in this study cannot be
made since this is a cross-sectional study.

Conclusion
Demographics of the sample population in this study are
similar to that of the Western University study. Results of
TPB constructs are also similar to previous results.Attitude,
perceived behavioral control, and subjective norm were
all positive predictors of intention to provide medication
disposal education, with the exception of the perception
that providing this education would increase workload.
As in the previous study, pharmacists appear to have
insufficient knowledge in the area and are not providing
recommended information to patients on a regular basis
despite positive intention to provide medication disposal
information. Programs to improve pharmacist knowledge
about medication disposal should be advocated.
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Animal Prescriptions in a Human World –
Handling Veterinary Prescriptions in the
Community-Practice Setting
Lauren Eichstadt Forsythe, PharmD, FSVHP, DICVP

Purpose
This article is written to introduce some of the differences
between veterinary patients and human patients that can result
in drug therapy differences seen in a community-practice
pharmacy setting.

Summary
Veterinary prescriptions are becoming more common in the
community-practice setting due to a variety of factors, including
cost, availability, convenience and legislation changes. However,
veterinary patients are not simply small humans with regards
to drug use, and this can be seen in dosages that drastically
differ from those used in humans, beyond adjustment for
size differences. Therefore, it is important for a pharmacist
filling these prescriptions to have an understanding of basic
differences regarding drug disposition in veterinary patients
as well as factors that may influence toxicity and/or adverse
effects. This article also reviews commonly used veterinary drug
references that a pharmacist can use in the community-practice
setting to aid in review of veterinary prescriptions.

Conclusion
Pharmacists should consider species differences that affect
drug therapy and consult specialized veterinary references when
filling prescriptions for animal patients.
With 65 percent of homes, or 79.7 million, owning at least
one pet, it is no surprise that pharmacists are starting to see
prescriptions for veterinary patients. In addition, increasing
numbers of Americans are starting to think of their pets as
members of the family, which is evidenced in the approximately
$60 billion being spent on pet care in 2015, with pet health
care accounting for a large portion of this. In 2013, sales of
prescription and non-prescription medications for dogs and
cats totaled approximately $7.6 billion, and this number is
expected to increase to over $10 billion by 2018. While these
costs pale in comparison to human healthcare costs, most pet
owners are paying these expenses directly out of pocket.(1) Pet
health insurance is limited, and when it is used, it is often major
medical, meaning the owner submits the claim after the fact.
Despite the expenditures for veterinary healthcare, it’s not
without its challenges. Unlike human medicine, in which one
species is being treated, in veterinary medicine, there is a
wide variety of species ranging from dogs and cats to cattle to
marine animals to captive wildlife. Also, within each species,
there are drastic size differences. For example, it is not unusual
for a veterinarian in the course of a day to see a two-kilogram
Chihuahua followed by a 45-kilogram Bernese Mountain Dog
and then treat a cat, rabbit and horse. All of these animals have
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vastly different metabolic and toxicity considerations in addition
to their obvious physical differences.
Veterinary medicine also has a unique regulatory framework
separate from the regulatory framework of human medicine. The
Animal Medicinal Drug Use Clarification Act (AMDUCA) became
effective in 1994 and outlines the provisions for extra-label
drug use in veterinary patients. Extra-label drug use is defined
as any use that is different than the labeled use. To use a drug
“on-label” requires that the drug be used in the species for
which it is approved, for the indication, by the route, at the dose
and for the duration indicated in the labeling. Any use deviation
from this is considered extra-label. Since compounded products
are not FDA approved, the use of these products is always
extra-label. AMDUCA provides provisions for when extra-label
drug use is appropriate.(2) For all extra-label drug use, there must
be a valid veterinary-client-patient relationship (VCPR). This
indicates that the veterinarian has examined the animal recently
enough to provide a preliminary diagnosis and has assumed
responsibility for treatment and follow-up and that the client is
willing to follow the veterinarian’s recommendations.(3)
After the requirement of a VCPR is met, the provisions for
extra-label use are based on whether the animal being treated
is considered a food animal or not. A food animal is any animal
that may enter the food chain or an animal whose byproducts,
such as milk, eggs or honey, will enter the food chain. For food
animals, a withdrawal time must be established whenever a drug
is used. This is the time frame from the last dose of medication
until the animal can be sent to slaughter or until its byproducts
can be used. FDA-approved products for food animals provide
a withdrawal time as part of the labeling. However, if extra-label
use is employed, this withdrawal time must be extended to
prevent any drug residue from entering the human food supply.
Therefore, AMDUCA requirements for extra-label drug use are
stricter for food animals than for non-food animals.
Since food animal prescriptions are unlikely to be seen in the
community-practice setting, the focus going forward will be on
non-food animals. For non-food animals, AMDUCA indicates
that the first choice for drug therapy should be an FDA-approved
product used as labeled. However, AMDUCA does allow for use
of the identical human product, and lower cost is an acceptable
reason to select a human-approved product over a veterinary
one. For example, there is a veterinary approved fluoxetine
chewable tablet (Reconcile(R)) available to treat canine separation
anxiety. However, the human-approved fluoxetine is often a
more cost-effective option. According to AMDUCA, use of the
human fluoxetine product to treat canine separation anxiety
is appropriate as an initial choice. If there is not an approved
product that can be used according to the label, then extra-label
use of an approved product can be considered. This can be
extra-label use of a veterinary product or a human product. If
there is no approved product that can be used as labeled or in
an extra-label manner, then compounding can be considered.(2)
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Since extra-label drug use requires a VCPR, using a product
in an extra-label fashion requires a prescription. Where this
becomes important to a community-practice pharmacist is
when using human over-the-counter products to treat veterinary
patients. Human over-the-counter products are only labeled for
use in people and are therefore considered extra-label whenever
used in animals. This means that prescriptions are technically
required for all human medications for veterinary use, regardless
of whether the medication is available over the counter or
not, and pharmacists are not legally allowed to recommend
extra-label use of these products for animals. For example, a
pharmacist recommending that an owner give his or her dog
diphenhydramine to treat allergies without a prescription from
a veterinarian would be similar to a pharmacist recommending
that a human patient take three or four 200-milligram ibuprofen
tablets instead of seeing his or her physician for a prescription
for the higher strength. However, a pharmacist could
recommend obtaining the correct strength of the flea and tick
preventative fipronil (Frontline(R)) for use in a dog per the labeled
directions since this is a veterinary-labeled over-the-counter
product. While it is true that some veterinarians will advise
clients to pick up an over-the-counter medication without a
prescription, if a veterinarian writes a prescription for something
available over the counter, it was likely done to ensure that
the medication would be correct, have appropriate directions
affixed to it and be filled as a prescription medication. If a client
comes to the pharmacist with questions regarding a veterinarian
recommended over-the-counter product, the pharmacist can
answer straightforward questions regarding if the product is
what the client is looking for. However, if the questions require
professional judgment, it would be prudent for the pharmacist to
contact the veterinarian regarding the questions. Also, note that
while generic and brand-name products are interchangeable
with regard to the active drug, inactive ingredients can be
problematic for veterinary patients, so the client should be
directed to obtain the product recommended by the veterinarian.
Veterinarians are legally allowed to dispense medications
in-house. Historically, veterinarians treated their patients without
the involvement of a pharmacist by stocking all of the necessary
medications in their clinics. Today, veterinarians are still able
to obtain human medications in addition to veterinary-labeled
products. However, since AMDUCA allows for the use of humanapproved medications in place of the veterinary versions,
additional regulations have recently been proposed at the
federal level and passed at the state level requiring veterinarians
to offer or supply prescriptions for medications instead of
dispensing in-house. The American Veterinar y Medical
Association (AVMA) code of ethics states that veterinarians
should honor a client’s request for an outside prescription
whenever the client desires a prescription over having the
medication filled at the veterinary clinic.3 In addition, federal
legislation has been proposed multiple times that, if passed,
would require veterinarians to physically hand a prescription to
the client and then allow the client to decide if he or she would
prefer to have it filled by the veterinarian or taken to an outside
pharmacy. However, multiple states have enacted their own
laws regarding providing prescriptions. These regulations vary
by state, with some states requiring a prescription be provided
if the owner asks for one and others requiring the veterinarian
to offer one every time a medication is needed. Regardless of
whether a federal law is passed, whether your state requires
a prescription to be offered, or whether the veterinarians are
following AVMA’s ethical guidelines on providing a prescription,
more veterinary prescriptions are ending up in community
pharmacies due to the increased availability of rarely used
human medications, decreased cost or both. Pharmacists are
the only healthcare providers legally allowed to provide care
for both human and animal patients. While the exact wording

in pharmacy law varies by state, pharmacists are generally
expected to be able to evaluate and provide counseling on
prescriptions regardless of whether the prescription is for a
human or an animal.
When treating animals, it is important to take into account
the differences between species with regard to anatomy and
physiology. Most animals are horizontally oriented, which
decreases the effect gravity has of moving orally administered
dosage forms through the esophagus. The end result is that
tablets and capsules are more likely to lodge in the esophagus
and cause irritation or erosion. While this is a possibility with
any medication, doxycycline tablets and clindamycin capsules
are the most notorious for causing problems. (4)(5) Another
species-specific consideration is the cephalic orientation
of the breed. Some dogs, such as Labradors and German
shepherds, have long snouts, while others, such as pugs and
bulldogs, have squished faces resulting in a more restricted
upper respiratory tract. These squished-faced breeds are known
as brachycephalic breeds and can be more susceptible to the
respiratory adverse effects of drugs.(6) It is also important to note
that dogs are unable to sweat and instead rely on panting to cool
themselves. When drugs that may cause respiratory depression
are administered, it is important that the dog not be left out in
the heat for long durations because its cooling mechanism is
likely to be affected.
The traditional diet of the species being treated can affect
drug absorption and elimination. Dogs and cats are carnivores
and, therefore, have a more acidic gastrointestinal (GI) tract
than humans.(7) The GI tract is also shorter and faster to aid in
elimination of the nitrates and nitrites produced by digestion
of a meat-heavy diet and to kill bacteria that may be ingested
with a raw-meat diet.(8) This has a couple of implications on drug
therapy. First, the more acidic environment can lead to increased
ionization of basic drugs and decreased ionization of acidic
drugs. Unionized drugs are more likely to be absorbed than
ionized drugs. The urinary pH is also more acidic in dogs and
cats than in humans. Based on the same ionization principles,
this can lead to increased and decreased tubular reabsorption
of drugs.(9) Enteric coated dosage forms designed for humans
may not be as effective in dogs because they are often designed
to degrade in more basic pH environments, which may not be
encountered in the dog. Also, extended-release products that
are designed to elute drug over an extended period may not
have time to release the full dose before they are eliminated.
Other species have GI tracts adapted to herbivorous diets. For
example, rabbits and horses are hind-gut fermenters, which
means that they have bacteria colonization in their ceca to
facilitate digestion of plant matter. Certain antibiotics, such
as clindamycin, can destroy this normal flora to the extent
that death can result from endotoxemia due to gram-negative
bacteria overgrowth.(10) These factors as well as others can
drastically affect the necessary dosage of medications beyond
dosage modification for weight.
Animals differ greatly from humans and within the same
species regarding drug bioavailability, metabolism and
elimination. For example, cats are limited in the ability to
perform glucuronidation. In humans, one of the major elimination
pathways for acetaminophen to avoid production of the toxic
metabolite NAPQI is glucuronidation. Since cats are unable to
glucuronidate, acetaminophen is metabolized to the NAPQI,
which can lead to cell atrophy and accumulation of reactive
oxygen species leading to methemoglobinemia, Heinz body
formation and hemolytic anemia. An acetaminophen dose
appropriate for a small child can kill a cat within a matter of
hours.(11)(12)(13) Cats are also limited in their ability to perform
glycine conjugation. This is important with regard to the
metabolism of aspirin. In humans, aspirin is primarily eliminated
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as salicyluric acid, which is the product of glycine conjugation,
with glucuronidation making up the remainder of the
metabolism. However, with cats being deficient in both of these
pathways, the half-life of aspirin is approximately 22 hours in
cats versus two hours in people. Aspirin is not contraindicated in
cats but requires a much different dosing interval of a very small
dose every third day. Dogs, on the other hand, are deficient in
the ability to acetylate. This is significant when considering the
use of procainamide. The active metabolite of procainamide,
NAPA, is considered responsible for a large portion of the action
of this drug. However, formation of NAPA requires acetylation,
which occurs much more minimally in dogs than in humans.(12)
This drug could still be an appropriate option, but the decreased
NAPA formulation must be taken into account.
In addition to differences between species, there are also
differences within species. For example, Japanese strains
of beagles have shown different pharmacokinetics for some
medications compared to other beagle strains.14 One of the
most notable intraspecies variations occurs in dogs with the
ABCB1 (MDR1) mutation. This mutation results in an inactive
PgP pump. When there are functioning alleles of this gene
present, the PgP pump prevents certain drugs from crossing
the blood-brain barrier and entering the Central Nervous System
(CNS). However, certain breeds of dogs, such as collies and
Australian shepherds, are likely to have a mutation to this gene,
causing lack of function of the PgP pump. The result is that
certain drugs, such as fluoxetine, ivermectin, ketoconazole
and cyclosporine, among others, are more likely to cause
CNS toxicity, especially at the higher end of the dosing range.
Ivermectin is the active ingredient in the common heartworm
preventative Heartgard (R) . However, when used at these
dosages, it does not pose a problem for dogs with the mutation.
Problems occur when the drug is used off-label at higher
dosages.(15)(16)
Some inactive ingredients present in human medications may
be toxic to certain species. For example, xylitol, which is a
sweetening agent that is often found in liquid medications, is
not absorbed by humans and most other species. However,
dogs absorb xylitol, which can lead to hypoglycemia and
hepatotoxicity.(17) The most common medication of concern
is gabapentin liquid. Most of the FDA-approved gabapentin
liquids contain xylitol, making it imperative that specific brands
without xylitol be dispensed or that a product be compounded
when gabapentin liquid is used in dogs. In cats, benzoic acid
derivatives, which are often used as preservatives, must be
conjugated with glucuronide or glycine, both of which are
deficient in cats, potentially leading to methemoglobinemia,
especially if used long term. However, small amounts are OK,
such as in metronidazole benzoate compounds.(18) Cats are also
intolerant of propylene glycol, which can lead to Heinz body
anemias. Injectable medications approved for use in humans
can contain high percentages of propylene glycol, which can be
problematic in cats.(19)
Bioequivalence is another consideration when using humanlabeled products in animals. The studies that are done to
determine bioequivalence between brands and award drugs an
AB rating, are done in humans and do not necessarily translate
to animals because different excipients can affect absorption.
Many generic drugs are used interchangeably without concern
for brand; however, certain drugs, such as itraconazole, have
been shown to produce different levels of efficacy between
brands. (20) If a veterinarian specifies a certain brand of a
medication, it is important to contact the veterinarian prior to
switching brands due to risk of different efficacy in veterinary
patients, even if the medications are bioequivalent in humans.
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The above information touches on some of the differences
between dogs, cats and humans. However, a complete
discussion of differences is beyond the scope of this article.
To aid the community-practice pharmacist in evaluating the
appropriateness of veterinary prescriptions in light of the
various metabolic and anatomical differences, there are a
number of drug references available that specifically address
dosing recommendations and adverse effects for veterinary
patients. One reference is Plumb’s Veterinary Drug Handbook,
which is written by a PharmD and is available in hard-copy,
online-database and app formats. The book consists of drug
monographs that cover indications, dosing, pharmacokinetics/
pharmacodynamics, adverse effects, contraindications/
precautions, client counseling points and available dosage
forms. The app and website are similar in design to the common
human drug databases and also contain links to detailed
client handouts. Another reference is Saunders Handbook
of Veterinary Drugs, which is written by a veterinarian who is
board certified in veterinary pharmacology. This book features
common indications and dosages as well as adverse effects.
There is also a companion website that has free client handouts
for a number of medications.
The Merck Veterinary Manual is available free online at http://
www.merckvetmanual.com/ and contains overviews of
common disease states and treatment options. It also includes
illustrations that can be beneficial from a teaching perspective.
The Companion Animal Parasite Council (CAPC) website is
another free online source. It’s available at https://www.
capcvet.org/ and provides parasite prevalence maps and
recommended treatments for various parasitic infections.
DailyMed, which is a free website available at https://dailymed.
nlm.nih.gov/dailymed/, provides package inserts for both
human and veterinary-labeled drugs.
Finally, the veterinarian prescribing the medication is an
invaluable resource. Veterinarians are generally happy to answer
questions from a pharmacist trying to do his or her due diligence
when reviewing a prescription and would much rather receive a
phone call to verify something than have the pharmacist guess
wrong, leading to ineffective therapy or patient harm. There are
a number of reports of errors occurring that cause patient harm,
and these are often the result of the pharmacist altering the
dosage or prescription based on what would be appropriate for
a human.(21) When in doubt, the veterinarian is a phone call away.
Once the pharmacist has an appreciation for the differences
mentioned above and appropriate references to verify
dosing and indications, differences between veterinary and
human prescriptions need to be considered. In general, the
legal requirements for human prescriptions apply for animal
prescriptions, but there are a couple of notable differences
that a pharmacist may encounter. First, weight is an important
consideration. Weight is not a required field on prescriptions in
many states but is a critical piece of information when evaluating
a veterinary dose. With the wide range of sizes within each
species, drugs are often dosed in milligrams/kilogram, which
results in a wide range of what could be appropriate in dogs.
For example, tramadol may be dosed at five milligrams/kilogram
three times a day. For the two-kilogram Chihuahua mentioned at
the beginning, this would result in a dose of 10 milligrams three
times a day, but for the 45-kilogram Bernese Mountain Dog, it
would be 225 milligrams, or four and a half 50-milligram tablets
three times a day.(22) Especially when looking at controlledsubstance prescriptions, it becomes important to determine if
the amount prescribed is appropriate, which requires knowledge
of the weight or at least the breed.
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Pharmacists may also notice the abbreviation SID on
prescriptions from veterinarians. This abbreviation is short for
seminal in die, which is Latin for once in a day. Veterinarians
have traditionally used SID to indicate once a day and often are
unaware that the human medical profession uses QD. Although
it is advisable to write out once a day and avoid abbreviations
for this altogether, pharmacists are still likely to see prescriptions
with SID. Another difference is the National Prescriber
Identification (NPI) number, which is provided to anyone who
can legally prescribe for Medicare and Medicaid patients.
Since animals are not eligible for Medicare and Medicaid and
veterinarians are only allowed to prescribe medications for
animal patients, veterinarians are not legally allowed to have NPI
numbers.(23) The DEA also urges against using the DEA number
for identification purposes for noncontrolled substances,
resulting in a license number being the only official identification
a veterinarian is able to provide.(24)
Pharmacists are one of the most accessible healthcare
professionals and the only ones legally allowed to treat both
human and animal patients. Therefore, pharmacists have a
corresponding responsibility to make sure that they are prepared
for the veterinary prescriptions that are likely to arrive in a
community pharmacy. This paper outlines some of the common
differences seen with a few select species, and the pharmacist
filling veterinary prescriptions is strongly encouraged to consult
the above references for the medications they are filling.
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Biosimilars and the Pharmacist:
A Review of the Legal and Regulatory Issues
(Part 2: Continuation from manuscript originally published in the Summer 2018 issue)
Donald R. Miller, PharmD, FASHP; Arianna Vidger, BS, 2019 PharmD Candidate

Current issues regarding biosimilar drug use are reviewed
in a two-part article from the perspective of pharmacy
practice.

to ensure their safe and appropriate use. Part 1 of this
two-part article covered the basics of biosimilars and
the unique aspects of the scientific development and
FDA regulatory process for such medications. Part 2 will
address the current biosimilars market in the United States
and issues related to the use of biosimilars in clinical
practice, including pharmacovigilance, naming and
labeling, interchangeability, and cost.

Summary

The US Biosimilar Market

Biosimilars are a new and rapidly expanding area of drug
therapy. An abbreviated FDA approval process has been
established for biosimilars using a stepwise approach
to demonstrate biosimilarit y, and nine biosimilars
have been approved in the United States since 2015.
Biosimilars are approved through a unique framework
that emphasizes bio-analytic similarity to the originator
drug first, with limited clinical studies done to resolve any
residual uncertainty about similarity. Biosimilars use such
varied and potentially unfamiliar concepts as totality of
the evidence, residual uncertainty, immunogenicity, and
switching studies. These drugs have the potential to reduce
costs and increase access to beneficial biologic therapies.
However, policy decisions on pharmacovigilance systems,
record-keeping, naming conventions, and reimbursement
are still shaping the use of biosimilars. Pharmacists will
be responsible for ensuring appropriate implementation of
these policies and monitoring the safety and effectiveness
of biosimilar therapy in patients.

Nine biosimilars have been approved by the FDA so far, but only
three have successfully reached the market (Table 1).(1)(2) There
are numerous trials of biosimilars currently underway, and more
biosimilars are likely to win approval soon (Table 2).(3) Once a
biosimilar drug receives FDA approval, it is not necessarily a
smooth path to market, however.

Abstract
Purpose

Conclusion
Scientific, legal, and regulatory issues will be important for
ensuring safe and effective use of biosimilar drugs now and
in the future. Pharmacists need to understand these issues
to contribute to policy discussions, answer questions from
patients and prescribers, and ensure appropriate use of
these important medications.

Keywords: biosimilar pharmaceuticals; biological
products; drug substitution; postmarketing drug
surveillance; generic drugs

Introduction
Biosimilars are a unique and rapidly growing category
of drugs. They pose new scientific, legal, and regulatory
challenges, both in the approval process and in clinical
practice. The number of FDA-approved biosimilars has
increased rapidly in recent years, and many more are in
the pipeline. The development of biosimilars may allow
for greater access to beneficial treatments at lower cost,
but pharmacists must be well-informed and engaged

The relative newness of the Biologics Price Competition and
Innovation Act (BPCIA) biosimilar approval pathway means
that there are many legal uncertainties still to be addressed,
and patent disputes loom large over the launch of biosimilar
drugs. Numerous cases are already being heard in lower
courts regarding biosimilars.(4) It is in the interest of innovator
companies to delay the marketing of biosimilar versions of their
products for as long as possible to preserve market share.
In addition to patents on the drug molecule itself, manufacturers
of innovator biologics have patents on many production
elements of their drugs. To address any alleged infringement,
the BPCIA outlines a complicated process of information sharing
between the biosimilar and reference companies, commonly
called the “patent dance.” Regardless of the outcomes, litigation
can take months or years to resolve. AbbVie recently settled an
adalimumab dispute by agreeing to grant Amgen a nonexclusive
license to AbbVie’s intellectual property relating to Humira.
Amgen acknowledged the validity of AbbVie’s patents and will
pay AbbVie royalties, but the license period will not begin in the
United States until January 31, 2023.(5)

Pharmacovigilance
As noted, biosimilars require fewer and less extensive
clinical trials for approval than new biologics. This may
result in some rare adverse effects going undetected, or
at least underappreciated. For this reason, post-marketing
pharmacovigilance is a crucial element to the safe use of
biosimilars.
The FDA uses two main methods for tracking adverse events
of drugs after they have been approved and marketed:
spontaneous reporting systems (SRSs), such as the MedWatch
program, and active surveillance (AS) systems, such as the
Sentinel System.
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The nature of biologics and biosimilars adds complexity to
effective monitoring. Adverse effects of biologics may be
delayed and difficult to tie to a specific product or batch due to
the variable tracking of product switching and batch numbers.
(6)
According to one cross-sectional study, only 24 percent of
adverse events attributed to biopharmaceuticals in the United
States had a corresponding batch number included in the
report to the FDA Adverse Event Reporting System (FAERS),
and batch numbers were recorded in only 5.3 percent of the
reports associated with biosimilars and their reference products.
Given the potential for variability in the manufacturing process of
biosimilars, it is important to be able to quickly identify the batch
associated with any quality or safety issues.(7)
The above data were collected in 2013, and the assessment of
biosimilar traceability was limited to products with biosimilars
approved in Europe at the time – epoetin alfa, filgrastim, and
somatropin. The first biosimilar was not approved in the United
States until 2015.(1) Nevertheless, it is encouraging to note that
the identity of biosimilar products in adverse event reporting
seems to be well documented in Europe, with 92.6 percent of
biosimilars being clearly identifiable from each other and their
reference products.(7)
Care must also be taken in addressing pharmacovigilance
concerns for biosimilar use in specific settings. For biosimilars
administered in hospitals or doctors’ offices, health records
must reflect the specific product administered. This is especially
important if institutions use multiple products with the same
nonproprietary name. Automatic substitution by pharmacies
must also be accompanied with appropriate communication and
documentation to avoid discrepancies between doctors’ orders
and dispensing records.(6)
The landscape of pharmacovigilance is complex, and there
are many valid approaches to improving the traceability of
biosimilars. Suggestions offered by Grampp and Felix include
assigning distinctive nonproprietary names and J-codes to all
biologics (including individual biosimilar products), standard
requirements and prompts for information in health records
and adverse event repor ting forms, improved use and
standardization of barcode information in health systems, and
use of shared health records between care settings.(6)
Pharmacovigilance is closely tied with the discussion of
biosimilar naming conventions and product labeling.

Naming Conventions and Product Labeling
The name given to a biosimilar product is a deceptively simple
consideration. Names can have consequences for utilization
of biosimilars, tracking of adverse events, and patient and
healthcare worker comfort. The FDA solicited comments from
the public on a draft guidance regarding this issue and issued its
final guidance for the industry in January 2017.
This guidance lays out the format for nonproprietary naming
of a biologic as “a proper name that is a combination of the
core name and a distinguishing suffix that is devoid of meaning
and composed of four lowercase letters.”8 The core name is
common to a reference product and its subsequent biosimilar
versions, promoting association of like products. The suffix is
attached to the core name with a hyphen, and its makeup is
further detailed in the FDA guidance.(8)
All biological products are to follow this format, regardless of
their status as an innovator or biosimilar. The goals cited by the
FDA for this naming convention are to aid pharmacovigilance,
avert unintended and potentially harmful substitution of
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noninterchangeable products, and promote understanding of
the comparable efficacy and safety between biosimilars and
their reference products.(8)
A previously cited article championed the idea of assigning
a unique nonproprietary name to every biologic to ease the
identification of individual products.(6) The American College
of Rheumatology (ACR) proposed a similar format, noting that
adverse events must be attributable to a specific product and
that clear naming makes prescribers more comfortable with
identifying the variable FDA-approved uses for each individual
product.(9) However, the FDA chose not to take this approach.
The final guidance does not seem to live up to the hopes of
any of the groups who gave input, unfortunately. There may be
significant costs and confusion associated with adding suffixes
to already marketed biologics. Also, the use of a meaningless
suffix is an interesting choice given this potential opportunity to
build useful information into the product name.(7)
The current FDA guidance does not apply to the naming of
interchangeable products, a special case which remains to be
addressed by the FDA in the future.(8)
A related consideration is the product labeling of biosimilars.
The FDA guidance for the industry on this subject recommends
extensive inclusion of data from the reference product’s labeling
but does not suggest inclusion of information from comparative
clinical studies between the reference and biosimilar or from
clinical studies of the biosimilar. The reason given for this is that
these studies were designed to demonstrate comparability and
are not appropriate to be used as an independent indicator of
safety and efficacy.(10) However, it could be argued that including
this information would aid patient education and reassure
prescribing physicians.(11) At this point, the FDA guidance
for biosimilars may still be altered, and product labeling for
interchangeables remains an open question.

Interchangeability and Pharmacist-Level
Substitution
Interchangeable products are a unique subset of biosimilars,
and they are subject to different standards for FDA approval,
add a new layer of complexity to naming conventions,
complicate pharmacovigilance, and have the potential to ignite
the anxieties of patients and healthcare workers.
As discussed previously, substitution is a practice that has
occurred for many years with generic small-molecule drugs and
is governed on a state level. States vary in methods for outlining
which drugs are appropriate to substitute, requirements for
notifying patients of substitutions, and additional regulations
for drugs with narrow therapeutic indices. All states require
pharmacies to document substitutions and allow physicians to
mandate the use of the brand-name drug if deemed appropriate.
Biosimilars, being distinct from small-molecule drugs, may
require reassessment of the current substitution laws.(12)
At the time of writing, 37 states and Puerto Rico have passed
laws specifically regulating the substitution of biosimilars.(13)
Generally, these laws require the products in question to be
designated as “interchangeable” by the FDA and mandate that
the state keep a current list of these drugs. Another common
feature is a requirement that physicians be notified of the
substitution, and least 12 states also require that the patient
be notified of the substitution. Additionally, some laws address
cost, requiring pharmacists to explain the price difference
between the drugs, or in five states, requiring the situation to
result in the use of the lowest-cost option.(13)
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An interesting future challenge of interchangeable biosimilars
may arise when multiple interchangeable products are approved
and marketed in relation to a given reference product. This
means that products may be automatically substituted for
each other without ever having been directly compared.(14)
And as previously discussed, there is the potential that a
biologic drug will become less effective over time due to the
production of ADAs. If switching between drugs becomes more
commonplace, pharmacovigilance programs must be robust
enough to track changes in therapy to identify corresponding
changes in efficacy and adverse events.

Economics
The development of biosimilars has the potential to lower the
costs of biologic drugs and improve patients’ access to them.
The extrapolation of data from studies in one patient population
to multiple other populations is critical for the economic impact
of biosimilars since this also decreases the need for expensive
human clinical trials.(15) As discussed, the abbreviated approval
pathway for generic small-molecule drugs has resulted in large
cost reductions. Medical organizations echo the hopes of many
that biosimilars will be able to decrease the financial burden on
patients and expand access to effective treatment.(9)

Studies in Europe have demonstrated that biosimilar
development has numerous positive economic effects.
An IMS Health report from May 2017 notes that biosimilar
approval decreases price and increases patient access, not
only for the biosimilar drug but also for the whole category
of related biologics.(16) For example, when prescribers in
Norway were encouraged by Norwegian health authorities
to use biosimilar infliximab in place of the reference
product, the associated cost decreased 39-69 percent
in 2014 and 2015.(17) However, the economic results of
biosimilar launches have been widely varied due to differing
policies in individual EU countries.(16)
Additionally, private insurers may reimburse biosimilars at
a lower rate than innovator biologics, disincentivizing their
use. To solve this problem, one article suggests that insurers
reimburse the same amount for all biologics, regardless of
innovator or biosimilar status, or replicate the approach of
Medicare and reimburse biosimilars at a higher rate than
innovators. Regardless, for biosimilar development and use to
make economic sense, policies must be mutually beneficial for
insurance companies and healthcare providers.(18)
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Hakim and Ross suggest other obstacles to adoption of
biosimilars. Unlike generic drugs, biosimilars are not, for now,
subject to states’ automatic substitution laws. Secondly, there
is currently strong patient and physician aversion to switching,
and thus payers are reluctant to take originators off a formulary.
Finally, rebate agreements between pharmaceutical companies
and pharmacy benefit managers can create a trap in which
payer costs for a biologic would actually go up unless a nearcomplete switch to a biosimilar were accomplished.(19)

Conclusion
Scientific, legal, and regulatory issues will be important for
ensuring safe and effective use of biosimilar drugs now and in
the future. There are numerous considerations for biosimilar use
in practice. Pharmacists need to understand these issues to
contribute to policy discussions and ensure appropriate use of
these important medications.
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