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executive editor letter

Opioid Misuse and Abuse
It has become a household conversation, and one that every segment of society is grappling
to try and solve. The issue is opioid misuse and abuse and it is killing our family members,
friends, and neighbors at an alarming rate. What were once viewed as “wonder drugs” for
managing acute and chronic pain now are viewed with judgement and public policy questions
about their marketing, prescribing patterns, and long-term effects on patients. It has become
a complex set of questions and circumstances as manufacturers, prescribers, pharmacists,
and regulators look to strike the balance of reducing tragedies while not withholding critically
important medication for those who need it.

executive editor

We all know the alarming statistics. In 1999 there were approximately 18,000 drug deaths
(all types) in the U.S.; today that figure is over 64,000 annually – and climbing. For opioids
specifically, the growth rate is equally unsettling. In 2002 almost 11,000 Americans lost their
lives to overdose, with the number rising to 42,000 in 2016 – a nearly 280% increase in just 14
years.(1)

Karl Hess, PharmD, APh, CTH, FCPhA

The issue has garnered so much attention that in October 2017, the President of the United
States used his authority to issue a Public Health Emergency to address the opioid crisis. In
speaking to the declaration, Acting U.S. Health and Human Services (HHS) Secretary Eric
D. Hargan stated, “Today’s declaration, coupled with the President’s direction that executive
agencies use all appropriate emergency authorities and other relevant authorities, is another
powerful action the Trump Administration is taking in response to America’s deadly opioid
crisis.”

Jack Chen, PharmD, FASCP, FCCP,

Earlier, the HHS Secretary also unveiled a five-point opioid strategy:
•

Improve access to prevention, treatment, and recovery support services

•

Target the availability and distribution of overdose-reversing drugs

•

Strengthen public health data reporting and collection

•

Support cutting-edge research on addiction and pain

•

Advance the practice of pain management

Jon R. Roth, MS, CAE

managing editor
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associate editors
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Pharmacists have become the face of neighborhood healthcare and can play a key role
in implementing these strategies, as well as many others, to help stem the tide of opioid
misuse and abuse. The pharmacist has the unique responsibility of being the final health care
practitioner who stands between the prescription and the actual medication being handed to a
patient. We encourage pharmacists to view this opportunity as a moment to help be part of the
solution to the epidemic. Share important information with patients about the addictive nature
of opioids; provide resources for safe storage and disposal; and really connect with patients
in order to make a professional assessment on that patient’s use of the medication. These
are consultative methods that use pharmacists’ uniquely qualified skills to ensure that the
profession is doing its part to reduce opioid misuse and abuse.

BScPhm, MSc, FCSHP, FAHA, FCCP,

There is no single strategy, group, or profession that can singularly solve this issue. But by
working together and maximizing the skills and knowledge of those involved, we can have hope
for our communities.

Kerry Anne Rambaran, PharmD, BCPS

FCCS
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FCCP, FCPhA, APh
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Jon R. Roth, MS, CAE
Executive Editor

1. www.drugabuse.gov/related-topics/trends-statistics/overdosedeath-rates. Accessed May 17, 2018.
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editorial

Communities Shape Our Lives and Practice
Sonya Frausto, PharmD, MA, FCPhA
Springtime is often associated with renewal, new life, cleaning
out closets, and preparing for more relaxing time with family and
friends. For many of us, springtime is also filled with numerous
conferences, budget seasons, appraisals, and frequent flyer
miles. Hopefully, one can squeeze in a little vacation to enjoy
the warmer weather and perhaps read a good book or article.
For me this time of year sparks a sense of reflection on what
I have experienced since the beginning of the year and what I
can improve upon going forward. This past spring, I attended
the Western Pharmacy Exchange (WPE) conference and
was immersed in learning, networking, and celebrating the
profession of pharmacy.
After coming back from WPE conference in San Diego, I
thought about my experiences and how the “community” of
pharmacy is so encompassing. We had educational sessions on
clinical standards, legal aspects, inspirational talks, leadership
development, and networking opportunities, just to name a few.
Each of these events drew together different “communities.”
What was clearly apparent was the importance of cross
pollination of people from different “communities”; we are all
needed to contribute to the generation and integration of new
ideas. This is the value of conferences. We stay interconnected
through conversation, networking, and learning together, which
benefits our profession.
A community is loosely defined as a group of people who share
common interests or values. So that got me thinking about
how our lives are affected by micro-communities, not only
those at WPE but those in our daily lives. We have our nuclear
“community” that is our family, our extended “community”
that includes our friends, our weekend warrior “community”
that helps us manage our projects and activities, and perhaps
a social network “community” that can include our virtual
connections, and the list can go on and on. It seems like we
have many micro-communities that impact our lives at various
stages, including different touch points in our day and week.
Our network of “communities” contributes to our professional
and personal harmony. The conversations we have with our
patients or our kids help us grow exponentially. The articles
we read in this journal help us think of innovative practice
opportunities and brainstorm ways we can better serve our
“communities” through knowledge and care. Each of these
“communities” we engage with helps challenge us to be better
than we were before. In addition, the interactions we have with
our “communities” can impact other “communities,” as we then
become intertwined. These connections can be varied over time
as a response to our needs. Through these connections we can
bring new “communities” together, and that is when the rich
learning and development happen.

shed light on controversial topics that spark conversations or
movements, and other times they just leave us consumed in our
own thoughts.
Pe r sonally, the expe rie nce I have had with various
“communities” has allowed me to growth individually and
professionally. I know that my knowledge has been strengthened
through others either by their presentations or articles. My
volunteer “community” has kept me humble and appreciative
of the ability to contribute to others. My work “community” has
given me challenges to better my environment and the lives
of patients. My social “communities” have kept me balanced
and laughing. As you read through this journal, think about the
“communities” with which you can share this knowledge. Build
a connection that may not exist already. You never know where
that “community” can take this journal, our organization, or our
profession!

About the Author
Dr. Sonya Frausto is currently the Pharmacy Care Manager at
Raley’s Family of Fine Foods where she oversees the clinical
programs conducted at 98 Raley’s Pharmacies. She has
gained her experience as a pharmacist through a variety of
practice sites including being a district manager for a large
drug store chain and in academia for 7 years. Her passions in
pharmacy include advancing the clinical practice of community
pharmacists through medication therapy management,
immunizations, women’s health and immunizations. She is
actively involved in mentoring pharmacy students and has been
an avid supporter of leadership opportunities that allow student
pharmacists to become leaders once they transition to practice.
She graduated from the University of Southern California with
her PharmD., in 2003 with a concentration in geriatrics. In
2006 she obtained her Master’s degree in Gerontology from
USC. As an active member of CPhA, she is currently on the
Editorial Review Committee and an Assistant Editor for the
Journal of Contemporary Pharmacy Practice and also serves
on the legislative committee. She is a past recipient of the CPhA
Distinguished New Practitioner Award.

The journal is an excellent example of how “communities” of
specialized practitioners share their knowledge with a host of
other “communities” to help expand our role as clinicians. This is
an additional avenue to stay connected while we try to improve
our professional knowledge. Each article is an opportunity to
grow, share, and interact with professional “communities” to
improve the welfare of others. Sometimes these articles help
Journal of Contemporary Pharmacy Practice | vol. 65, no. 2 | www.jcphp.com
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Assessing Vancomycin Dosing Per Pharmacy
in Elderly Patients Over the Age of 74 Years
Lee H. Nguyen, PharmD, BCPS-AQ ID, APh; Nilomi Shah, BA;
Geraldine Cadalin, BS; Linda Lumintaintang, BS
Martin Breen, PharmD; Jason Yamaki, PharmD, PhD

Abstract

Background

Vancomycin has a complex pharmacokinetic profile and
carries potential risks for nephrotoxicity and ototoxicity. The
pharmacokinetic profile in elderly patients significantly differs
from that of younger patients. It is common practice in many
institutions for pharmacists to intentionally round serum
creatinine levels to 1 mg/dl in elderly patients with levels <1 mg/
dl to avoid overestimating clearance and toxicities. This can
potentially lead to underestimation of creatinine clearance, and
subsequently lead to vancomycin under dosing. The aim of this
study was to evaluate vancomycin target trough attainment
and the time to trough attainment with vancomycin dosing per
pharmacy in elderly patients.

Vancomycin is a glycopeptide antibiotic used to treat drugresistant gram-positive bacteria, including methicillin-resistant
Staphylococcus aureus.(1) It has been a widely used antibiotic
since inception despite its complex pharmacokinetic profile and
carries potential risks for nephrotoxicity and ototoxicity.(2-7) The
vancomycin elimination rate constant and creatinine clearance
have been suggested to be related to age. Additionally, there
remains a sufficient amount of variability in clearance and
volume of distribution observed in elderly patients.(8) Elderly
patients may also have decreased muscle mass, which can lead
to decreases in serum creatinine and affect drug distribution.(9)
It has also been described that serum creatinine production in
elderly patients may be within normal limits, but renal function
may be lower than expected.(10)

Methods
In this retrospective study, patients 75 years and older who
received vancomycin at our institution were evaluated. Subjects
were included in the study if they were at least 75 years of
age, received intravenous vancomycin therapy, and had
a vancomycin trough drawn after the third dose. The study
patients were divided into three serum creatinine groups;
<0.8 mg/dl (LSCr), 0.8-0.9 mg/dl (MSCr), and ≥1 mg/dl (HSCr).
Patients were excluded from the study if they did not meet
inclusion criteria, had no trough levels drawn, or were <75 years
of age.

Results
Two hundred and four patients 75 years or older were included
in the study. The target trough attainment was highest in the
HSCr group (n = 37, 80%), which was significantly higher
than the LSCr (n=21, 31%; p<0.0001) and MSCr (n=42, 46%;
p<0.0001) groups. The time to target trough goals (days, mean
± SD) differed between the three groups, with the LSCr group
taking the longest duration: LSCr: 5.14 ± 2.5; MSCr: 3.74 ± 1.1;
HSCr: 3.78 ± 1.6, p=0.005.

Conclusion
Adjustments need to be done to improve vancomycin dosing
per pharmacy in patients 75 years of age and older. This study
shows that LSCr patients (<0.8 mg/dl) had the lowest rates of
target trough level attainment. Intentionally rounding serum
creatinine to 1 mg/dl if values are less when estimating renal
function in this older patient population may not be predictive
of true renal function and can decrease the likelihood of target
attainment or increase time to target attainment.
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In many institutions, pharmacists perform vancomycin dosing,
order serum concentrations for therapeutic drug monitoring,
and adjust the vancomycin dose accordingly based on specific
target trough goals, site of infection, and causative organism.(5)
Despite the clinical evidence that recommends against rounding
serum creatinine when estimating clearance creatinine with
the Cockcroft-Gault method, the practice remains.(9,11-17) Many
institutions, including ours, have pharmacists who utilize serum
creatinine rounding with the Cockcroft-Gault equation.(18-21) A
common practice by the institutional pharmacists is to round up
serum creatinine levels to 1 mg/dl if measured levels are <1 mg/
dl prior to use in creatinine clearance calculations in patients 65
years of age or older. The rationale behind this is to account for
lower muscle mass in the elderly, which can lead to lower serum
creatinine levels and thus potentially an artificially high creatinine
clearance, as previously described above.
National guidance on appropriate dosing of vancomycin in
elderly patients is lacking. The vancomycin guidelines endorsed
by the American Society of Health-System Pharmacists (ASHP),
the Infectious Diseases Society of America (IDSA), and the
Society of Infectious Diseases Pharmacists (SIDP) do not
provide best practices for dosing in older patients.(5) In addition,
published reports pertaining to vancomycin dosing in elderly
patients have been limited. However, a discussion of appropriate
vancomycin dosing in elderly patients was recently started with
Young and colleagues.(22)

www.jcphp.com | vol. 65, no. 2 | Journal of Contemporary Pharmacy Practice

Based on the data described above, limited national dosing
guidelines, and the common practice of rounding serum
creatinine to 1 mg/dl in elderly patients with serum creatinine
levels of <1 mg/dl, more clinical data is needed to better
understand the vancomycin utilization in the elderly population.
The aim of this study was to evaluate vancomycin target trough
attainment and the time to target trough attainment with
vancomycin dosing per pharmacy in elderly patients, specifically
in patients 75 years of age or older. We hypothesized that
rounding of serum creatinine to 1 mg/dl in patients with serum
creatinine levels of <1 mg/dl would lead to under dosing as
evident by not achieving trough attainment or increasing time to
trough target attainment.

Methods
St. Joseph Health’s Institutional Review Board approved this
study. In this retrospective study, patients 75 years and older
who received vancomycin at our institution during the time
period of January 1, 2014, to December 31, 2014, were evaluated
for inclusion. All subjects were identified through MeditechTM
Electronic Medical Record reports and pharmacy records. The
study institution is a non-academic community hospital with
325 beds. Subjects were included in the study if they were at
least 75 years of age, received intravenous vancomycin therapy,
and had a vancomycin trough drawn after the third dose. The
study patients were divided into three groups: serum creatinine
<0.8 mg/dl (LSCr), serum creatinine 0.8-0.9 mg/dl (MSCr), and
serum creatinine ≥1 mg/dl (HSCr). The group designation was
based on the value of serum creatinine when vancomycin was
initiated. Only the first occurrence of vancomycin utilization
was included in the study. Patients were excluded from the
study if they did not meet inclusion criteria, had no trough levels
drawn, or were less than 75 years of age. Vancomycin daily
doses were based on the amount of vancomycin received in a
24-hour period. Patient chart reviews were performed to extract
pertinent demographics, laboratory, and clinical data, including
gender, age, height, weight, infection, renal function tests, and
vancomycin dosing and levels.

Statistical Analysis
Descriptive statistics were computed for all study variables that
were measured on an interval or ratio scale. Discrete data were
presented as frequencies and percentages. An independent
student t-test was used to compare mean serum creatinine
values and other continuous variables. The Pearson’s chi-square
or Fisher’s test was used to measure the association between
dichotomous variables. All tests were two-tailed and a P-value
of <0.05 was considered significant. Statistical analyses were
carried out with SPSS version 20.0 (Chicago, IL, USA) and
GraphPad Prism version 6.0 (San Diego, CA, USA).

Results
Two hundred and four patients 75 years of age or older were
identified as receiving vancomycin and a trough level after the
third dose of vancomycin. The patient characteristics (mean ±
SD) include age 85.7 ± 5.98 years, weight 68.6 ± 16.94 kg, and
serum creatinine 1.25 ± 0.78 mg/dl, and consisted of mostly
women, 65% (Table 1). The three serum creatinine groups were
distributed as LSCr (n=67), MSCr (n=91), and HSCr (n=46). The
demographic characteristics are shown in Table 1. The majority
of the differences between the groups were due to the HSCr
group being significantly different from the LSCr and MSCr
groups. The LSCr group had more female subjects (75%) overall,
and shorter (mean ± SD, 63.9 ± 3.7 inches) patients than the
MSCr group (65.6 ± 3.8). The HSCr group had a lower total daily

mg/kg dose of vancomycin (mean ± SD) than the other two
groups (HSCR 15.2 ± 3.3 vs MSCr 18.4 ± 6.2, LSCr 18.5 ± 5.6),
p=0.001. All three groups had more than half of the vancomycin
trough goals set as 15-20 mg/dl and did not differ between the
groups, p=0.148.
The overall vancomycin trough target attainment (Figure
1) was highest in the HSCr group (n=37, 80%), which was
significantly higher than the LSCr (n=21, 31%; p<0.0001) and
MSCr (n=42, 46%; p<0.0001) groups. The rates of the 10-15 mg/
dl vancomycin trough target attainment did not statistically differ
between groups, LSCr, n=10 (15%); MSCr, n=23 (25%); HSCr,
n=15 (33%), p=0.0813. The rates of target attainment for the
15-20 mg/dl vancomycin troughs were higher in the HSCr group
(n=22, 48%) compared to the other two groups, LSCr, n=11
(16%); p<0.0001 and MSCr, n=19 (21%); p=0.0003. There were
no significant differences in target trough attainment between
low and high trough levels within each group (data not shown).
The time to target trough goals (days, mean ± SD), differed
between the three groups, LSCr: 5.14 ± 2.5; MSCr: 3.74 ± 1.1;
HSCr: 3.78 ± 1.6, p=0.005. The LSCr group took significantly
longer to reach target trough goals compared to the other two
groups (LSCr vs MSCr, p=0.02 and LSCr vs HSCr, p=0.04).

Discussion
The current ASHP/IDSA /SIDP guidelines on vancomycin
dosing do not address how vancomycin clearance should be
calculated, or how to estimate creatinine clearance. Rather,
the guidelines focus on what troughs or AUC/MIC to target for
specific disease states and toxicity risks with vancomycin.(5) This
study evaluated a current practice of vancomycin dosing based
on the knowledge that renal function declines in older patients.
The groups included vancomycin per pharmacy in patients 75
years of age or older and grouped by serum creatinine values
(<0.8 mg/dl [LSCr], serum creatinine 0.8-0.9 mg/dl [MSCr], and
serum creatinine ≥1 mg/dl [HSCr]). The study results show that
the majority of patients were female and on average more than
10 years older than the minimal inclusion age. The mean total
body weights of each patient group did not differ, but the height
of the LSCr group was statistically lower than that of the MSCr
group. Patients with lower serum creatinine (<0.8 mg/dl) had the
lowest rates of vancomycin trough attainment. When examining
trough attainment with the higher trough goal of 15-20 mg/dl, we
found patients with serum creatinine levels <1.0 mg/dl were less
likely to achieve target attainment. In addition to the reduced
rates of target attainment, the time to target trough was longer in
patients with lower serum creatinine levels. The HSCr group had
significantly higher levels of serum creatinine, suggesting true
decreases in renal function, which likely attributed to achieving
the trough goals.
Young and colleagues recently evaluated the impact of rounding
serum creatinine levels to 1 mg/dl to dose vancomycin in
patients ≥65 years of age. The study results suggest that actual
serum creatinine levels may more accurately predict vancomycin
troughs than rounded serum creatinine values.(22) The results
of this study produced similar results to our own, suggesting
older patients with rounded low serum creatinine values did not
achieve vancomycin trough levels as readily as patients with
higher serum creatinine levels, nor is the up-rounded serum
creatinine value indicative of true renal function. Bourguignon
and colleagues evaluated the pharmacokinetics of patients over
the age of 80 years on vancomycin and found that there can be
large inter-individual variability of vancomycin pharmacokinetic
parameters.(8) Additional variabilities in protein binding and
volume of distribution may also account for the differences in
target trough attainment between groups.(23,24) Moreover, the use
of serum creatinine as an estimate of renal function in elderly pa-
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tients may not be reliable. Lower serum creatinine levels may
be due to lower body mass, but as seen from our data, renal
function may or may not be decreased. Renal function is thought
to decline with age25, but the extent of renal function decline
is difficult to ascertain. It has been described that one-third
of elderly patients may not have a decline in renal function.26
Because of the variability seen in elderly patients, alternative
strategies need to be considered.
Because of the limited body of clinical evidence, it would difficult
to makes assumptions that vancomycin should be dosing by any
specific method in elderly patients. The addition of this study
reinforces the data presented by Young and colleagues that
suggest vancomycin dosing in elderly patients is complex, and
room for improvement is vast. Alternatively, instead of searching
for correction factors or adjustments to dose vancomycin
in elderly patients, adoption of new approaches should be
considered. One potential approach to minimizing variability
is to acquire two vancomycin levels to better determine the
elimination rates. Hong and colleagues have used this technique
to improve target trough attainment in the obese patient
population.(27) Similar results of higher target trough steady-state
achievement were seen in critically ill patients who had multiple
vancomycin levels to predict renal function changes.(28)

Limitations
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Our study has several limitations. The study is retrospective in
design at a single institution, which limits the assessment to only
the variables collected. This lack of randomization of the three
groups may potentially cause a selection bias. The selection
of serum creatinine cut-off values was arbitrary. Winter and
colleagues similarly evaluated serum creatinine rounding with
a threshold of 0.8 mg/dl and 1 mg/dl for rounding.(17) Evaluating
the groups based on serum creatinine above and below 0.8
mg/dl seemed reasonable. The rationale for the three groups
was to have a single group act as a control group and the other
groups with low-normal levels of creatinine as comparators.
Clinical evidence is scarce when describing vancomycin dosing
in elderly patients with low serum creatinine levels. Vancomycin
dosing is based on variables such as gender, age, weight, and
serum creatinine.(8,11,29,30) In our study, the patients in the LSCr
and MSCr were similar in age, weight, and serum creatinine,
thus allowing for comparisons with the HSCr group. Another
limitation to the study is the potential for variations in clinical
judgement by the clinical pharmacists despite the standardized
protocol for dosing vancomycin. At our institution, only a handful
of the same clinical pharmacists rotate to dose vancomycin as
part of their clinical duties, which may limit some variation but
not all. Lastly, the study did not control for critically ill patients
or collect data on quantitative renal adjustment in various ages.
Critically ill patients generally have different pharmacodynamics
than stable patients.(28)

register now
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Conclusions
Adjustments need to be done to improve vancomycin per
pharmacy in patients 75 years of age and older. This study
shows that patients with low serum creatinine <0.8 mg/dl had
the lowest rates of target trough level attainment, specifically for
higher trough goals of 15-20 mg/dl. Use of serum creatinine to
estimate renal function in older patients may not be predictive
of true renal function. Further studies that investigate alternative
dosing strategies with vancomycin need to be explored.
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Table 1. Patient Demographics and Clinical Characteristics

Variables

Age (years), mean ±SD
Female, no. (%)
Height (inches), mean ±SD
Actual body weight (kg), mean ±SD
BUN (mg/dl), mean ±SD

LSCr
SrCR<0.8
(n=67)

MSCr
SrCr 0.8-0.9
(n=91)

HSCr
SrCr≥1
(n=46)

P=value

84.7 ±6.3

84.2 ±5.8

90 ±4.6

0.0001

51 (75)

53 (58)

26 (57)

0.0356

63.9 ±3.7

65.5 ±3.8

64.8 ±4.6

0.036

65 ±17

71.4 ±19

66.8 ±12.8

0.0649

16.4 ±9.1

19.2 ±9.7

45.8 ±29

<0.0001

0.61 ±0.08

0.85 ±0.05

2.08 ±1.28

<0.0001

Medicine floor, no. (%)

45 (67)

63 (69)

22 (48)

0.0375

ICU floor, no. (%)

14 (21)

23 (25)

19 (41)

0.0475

Serum creatinine (mg/dl) mean ±SD
Hospital location

Other, no. (%)

8 (12)

5 (6)

5 (11)

0.3163

18.5 ±5.6

18.4 ±6.2

15.2 ±3.3

0.0024

10-15 mg/dl

22 (33)

42 (46)

15 (33)

0.1480

15-20 mg/dl

45 (67)

49 (54)

31 (67)

0.1480

Vancomycin (mg/kg/d) mean ±SD
Vancomycin trough goals

Figure 1. Rate of Overall Target Trough Attainment by Serum
Creatinine Group
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Are You in a Professional Rut?
Bonnie Hui-Callahan, PharmD, CDE
Are You in a Professional Rut?
If you are in a professional rut, you are not alone. According
to Gallup’s 2017 State of the American Workplace report, only
33% of U.S. employees are engaged in their job and more than
half of employees report to be actively looking for a new job or
watching for openings.(1)
Maslach and Jackson define burnout as “a syndrome of
emotional exhaustion, depersonalization, and reduced
personal accomplishment that can occur among individuals
who do ‘people-work’ of some kind.”(2) Lack of resources,
poor management, pressure to meet business targets, and
feeling undervalued contribute to pharmacist burnout and job
dissatisfaction. Furthermore, those who work in direct patient
care and regularly experience negative patient interactions
are more susceptible to frustration and loss of pride in the
profession. Pharmacist burnout can lead to reduced quality of
care, absenteeism, low organizational commitment, turnover,
and job dissatisfaction, which in turn can severely impact one’s
career, workplace, and the profession.(5)
If you find yourself in a professional rut, here are some ways to
respond to being at this stage in your career:

Excel in your current role
During my time as a district clinical coordinator, I met a
technician who was well known for actively billing MTM claims
that enabled her store to be the highest-performing store in
MTM month after month. She wasn’t the lead technician, nor
was she told she had to do it; she simply took her own initiative
to learn how MTM worked and aimed to excel at it. When I
later transitioned to pharmacy manager, there was an opening
for a lead technician. When this technician’s application came
through, I knew that I wanted her in that position. Exceling in
your role and expanding your current skillset may not always
lead to a promotion but will add to your reputation as a highly
competent individual no matter what job title you have.

Find joy in the small things at work
If the day-to-day tasks of your job aren’t too invigorating, find
something within your workday that drives you internally. It can
be as small as sharing a cup of coffee with a coworker first
thing in the morning. If one of your patients shows up to the
pharmacy counter, maybe take the time to catch up with him or
her between verifying prescriptions. Building a relationship of
trust with patients can help boost job satisfaction.(6) Or if there is
an opportunity to precept student pharmacists, guide them into
the benefits of your role. Whatever it may be, embrace it so you
can get through your day with joy rather than angst.

Foster a passion for something outside
of work
Fostering an outside passion is important to help keep your
work-life balance in check. You may not currently be in a season
where your job is an integral part of your life. Fostering a passion
or having a hobby outside of work is crucial to keeping you
internally motivated. My family — my husband and my kids —
keeps me not only busy outside of work but also motivates me
to do my job well and in a timely fashion so I can be present with
them afterwards. Interestingly, one study found that pharmacists
with three or more children had lower depersonalization levels
and were less susceptible to emotional exhaustion at work than
those with no children.(7) For others, it may be participating in a
sports league, couponing, writing, or starting a side hustle.

Keep your options and eyes open in
your career
Landing a job nowadays largely stems from being at the right
place at the right time and knowing the right people. To that
end, it is good practice to job search regularly and keep your
resume/CV and LinkedIn profile current. Apply for positions
that spark your interest, even if they may seem slightly beyond
your experience level. Doing so on a regular basis will keep you
abreast of outside opportunities and help you sharpen your
interviewing and networking skills. Even if you don’t meet all of
the job requirements for a posting, employers may be willing
to make exceptions if you are an otherwise highly qualified
candidate.(8) Prior to my previous job, I did not have much
experience in managed care; however, bolstering my application
with my experiences as a student leader along with a strong
referral from a colleague whom I knew through professional
organizations helped land me that role.

If you’re in a toxic environment, make
your exit plan
If you’re in a position at your current employer that makes you
question your integrity and your concerns go unheeded, it may
be time to look for a job elsewhere. Likewise, if your boss has
unrealistic expectations or you’ve lost trust or respect in the
leadership of your institution, it may make sense to reassess
your place of employment. Issues with management and the
system, inadequate resources and services, and emotional
constraints of the work setting are among the most common
work-related problems for healthcare workers.(9)
Even so, leaving your job is a hard decision to make, but it starts
with assessing your priorities to determine what job fits you best
in your current season of life. Because I am a mother with young
children, it’s important to me that my job has regular workday
hours so I can pick up my kids in the evenings and spend
weekends with them. However, for others, priorities may involve
the ability to travel, advancing your career within a certain time
frame, minimal commute time, or in-depth clinical experience.
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If you decide to stay where you’re at, take a deep breath and
embrace your job by making the most out of the experience
while you’re there. When we took the Oath of a Pharmacist upon
graduation from pharmacy school, we vowed to not only uphold
our ethical compass but also to apply our knowledge and
skills to the best of our abilities, advocate for patient care, and
foster the next generation of pharmacists.(10) To me, this means
representing the profession wherever I go, whether it’s within my
day job or outside of it. To that end, will you join me in upholding
this Oath as we work through any professional ruts we may
encounter along the way?
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Impact of a Centralized Interdisciplinary
Discharge Unit on Readmission Rates and
Transitional Care Services in High Risk Patients
Danielle Candelario, PharmD, BCPS; Sarah H. Lee, PharmD; Rachael Durie,
PharmD, BCPS; Thom Kim Nguyen, PharmD, BCPS; Patricia Greenberg, MS;
Janine Louie, PharmD
Introduction
Care transition failures contribute to rising health care costs in
the United States through increased hospital readmissions as
demonstrated by one in five Medicare patients being readmitted
within 30 days of discharge.(1-4) In 2007, the Medicare Payment
Advisory Commission (MedPAC) reported to Congress on
ways to promote greater efficiency in Medicare, which included
decreasing the number of avoidable hospital readmissions
through higher quality of care and improved transitions of
care. MedPAC estimated that 13.3% of 30-day readmissions
are potentially preventable and can total up to $12 billion.
(5)
In the 2008 report to Congress, MedPAC recommended
that readmission rates be confidentially reported; however,
the Center for Medicare and Medicaid Services (CMS) began
publicly reporting the 30-day readmission rates for acute
myocardial infarction (AMI), heart failure (HF), and pneumonia
(PNA) in 2010.(6) As a result of the previously identified financial
burden on patients and the health care system, CMS enacted
the Readmission Reduction Program in 2012. Originally, the
program reduced payments to hospitals with an excess number
of 30-day readmissions for three conditions: HF, PNA, and AMI.
(7)
Since the initiation of the program, CMS has expanded the
measures to include chronic obstructive pulmonary disease
(COPD), elective total hip and knee arthroplasty, and coronary
artery bypass graft (CABG) surgery.(7) According to the fiscal
year 2015 program, hospitals may be subject to a hospitalspecific payment penalty of up to 3%, leading to a reduction
of approximately $424 million from the inpatient Medicare
prospective payment system.(8)
Among the high-risk diagnoses under the Readmission
Reduction Program, AMI and PNA are ranked in the top
10 conditions with the largest number of 30-day all-cause
readmissions in Medicare beneficiaries.(2) Further, AMI and
PNA are listed as the fifth and sixth most expensive conditions
billed to Medicare, contributing significantly to the aggregate
hospital expenditures.(9) In 2013, the aggregate hospital cost
of readmissions was approximately $1 billion for AMI and $1.8
billion for PNA. In 2013, nearly 485,000 patients required a
hospital admission for AMI, of which 14.7% were readmitted
within 30 days. Similarly, 800,000 hospitalizations were due
to PNA, with a readmission rate of 15.5%.(10) Recognized as
specific hospital measures, there is a need for more effective or
novel approaches to improving quality and continuity of care. In
January 2013, CMS introduced transitional care management
(TCM) services with the focus of reducing readmissions and cost
by means of improving care coordination.(11,12) Nationally, several
different programs have been proposed to improve transitions of
care (TOC) in an effort to reduce avoidable readmissions, though
it is still unclear which intervention is most effective.

Coordination of care across the health care continuum is
crucial for the implementation, management, and evaluation
of a patient’s integrated care plan. Breakdowns in the
communication of care and ineffective handoffs can often lead
to poor transitions. Care transition failures can occur between
various care settings. The risk is most critical when patients
leave the hospital.(13,14) Existing literature has described other
institutions employing discharge coordinators to see highrisk patients prior to discharge to proactively address care
needs in an effort to minimize hospital readmissions.(7-11,13-17)
Despite significant efforts to coordinate transitions, several
gaps remain, including poor provider communication, ineffective
patient and caregiver education, lack of follow-up with primary
care providers, failure to address chronic conditions, and lack
of community support. Several models have demonstrated
successful components of transitions; however, collaborative
relationships across settings are crucial, and challenges remain.
(14)
Frequently, management of patient care plans is siloed
under different services. One approach to bridging the gap in
care coordination is providing a central location for discharge
services.

Practice Innovation
At our institution, the Care Transition Center (CTC) was created
in 2015 as a dedicated discharge unit where patients identified
as “high risk for readmission” are transferred prior to discharge
for Transitional Care Services. Patients are deemed to have
qualifying high-risk conditions based on the physician progress
notes and/or primary diagnosis code(s). A designation of “high
risk for readmission” is then indicated in the electronic health
record (EHR) through an order, which would tag the patient for
CTC discharge. This risk for readmission order could be placed
by any provider or health care professional caring for the patient.
The order for “high risk for readmission” can be bypassed if
there is documented patient refusal, patient status changes, or
the CTC is closed. Though CTC discharge for patients identified
as high risk is not an official mandatory process, there is a
continued drive to promote utilization of the discharge unit from
the department and Patient Care Units (PCUs).
The CTC is charged with two specific goals: (1) reduce
readmission rates in high-risk patients, and (2) facilitate patient
flow and admissions through the Emergency Department
(ED) by decompressing the inpatient units and expediting bed
availability. The CTC provides services weekdays from 10:00
AM to 7:30 PM. Located on the 1st floor of the hospital, the
CTC serves as a pick-up location for family and ambulance
transport. The CTC has 10 individual bays and a waiting area
where designated ambulatory patients await education and
prescription services. Patient discharge time through the CTC
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depends on patient needs, required education, need for
pharmacist intervention, requisition of prescription services
and transportation scheduling. Patient time spent in the CTC
varies from 15 minutes to several hours; official discharge takes
place once provisions of educational services are rendered and
transportation arrives.
The interdisciplinary, collaborative CTC staff consists of a
pharmacy team, two nurses, two patient care assistants, and a
unit secretary. The pharmacy team is led by a clinical specialist,
and assisted by pharmacy post-graduate year 1 (PGY-1)
residents and Advanced Pharmacy Practice Experience (APPE)
students. The pharmacy team is responsible for conducting
medication education, addressing barriers to adherence,
reconciling medications, facilitating prescription filling, clarifying
discharge orders, addressing therapy optimization, and
communicating discharge plans and orders with outpatient
providers and retail pharmacies. Care Transition Center nurses
provide disease management education, ensure home care
services, follow up on laboratory tests, schedule follow-up
appointments, and facilitate provider communication.
Follow-up phone calls are also completed by the CTC staff postdischarge to assess the continuity of care and patient adherence
with their care plan at three and 10 days. Phone calls at three
days are prioritized for pharmacists to assess and address
medication non-adherence and/or issues obtaining prescribed
prescriptions. A standardized phone script ensures continuity of
information gathered by staff.

Objective
The objective of the study was to determine the effect of a
centralized, interdisciplinary transitional care center on all-cause
PNA and AMI readmission rates as compared to the standard
hospital discharge. Secondary outcomes include 30-day allcause ED visits, and 30-day all-cause observation visits.

Methods
Study Design & Location
The study was an IRB approved retrospective chart review
conducted at a single center, 643-bed tertiary academic medical
center serving central New Jersey. At the time of data collection,
the study center was one of five hospitals in the health system.
A nonprofit institution, and one of the busiest medical centers in
the state, the institution served 82,000 emergency department
visits and 26,000 inpatient admissions in 2015.

Study Population
Study participants were reviewed as two separate cohorts:
1) PNA Cohort; and 2) AMI Cohort. The PNA cohort included
adults at least 18 years of age, admitted between November
1, 2014, and April 30, 2015, with a diagnosis of communityacquired PNA as per the physician’s documentation in the EHR,
tagged as “high risk for readmission” and treated with at least
one antibiotic during hospital course. Patients were excluded
if they expired, were transferred to another hospital, had cystic
fibrosis, or were diagnosed with hospital-acquired PNA or
ventilator-associated PNA. The AMI cohort included adults at
least 18 years of age, admitted between January 1, 2014, and
December 31, 2015, with a diagnosis of AMI and tagged as “high
risk for readmission.” Patients were excluded if they expired,
were transferred to another hospital, placed on hospice, or had
a diagnosis of unstable angina or type II secondary MI unrelated
to coronary artery disease. All diagnoses were verified through
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physician progress notes and/or diagnosis code(s).

Intervention
For all patients meeting the inclusion criteria, a review of the
EHR was conducted to compare patients discharged from
the CTC to those discharged from the standard adult PCU.
Discharge process through the CTC includes detailed disease
management instruction, medication education, prescription
services, follow-up appointment scheduling, social and home
care services coordination, facilitation of communication with
outpatient providers and community pharmacists, and postdischarge follow-up phone calls. Discharge from the PCU is
currently not standardized at our institution. Typically, nursing
is solely responsible for discharge education without pharmacy
assistance. A one-page handout is provided that details
disease-specific recommendations relating to monitoring,
diet, medication, activity, and a reminder to follow up with the
physician.

Endpoints
The primary outcome of the study was 30-day all-cause
hospital readmission to any of the five health system hospitals.
Secondary outcomes included 30-day all-cause emergency
department (ED) visit, 30-day all-cause observation (OP) visit,
percentage of patients receiving prescription services provided
at discharge, percentage of follow-up appointment(s) scheduled,
percentage of patients counseled by the CTC pharmacy team,
percentage of patients requiring a clinical intervention prior
to and post discharge by the CTC team, and percentage of
patients successfully contacted on post-discharge phone call(s).
Examples of clinical interventions by the pharmacist may include
but are not limited to medication reconciliation (correction,
deletion, or addition of therapy), optimizing medication therapy,
or utilizing guideline-directed medical therapy for specific highrisk conditions. The reason for readmission was further stratified
based on admitting diagnosis of PNA or AMI versus other
causes. Data was collected for 30 days after discharge in
order to determine readmission to any of the five health system
hospitals.

Statistical Analysis
Statistical analyses were performed by a biostatistician at
our institution utilizing SAS software Version 9.4 and the R
language for statistical computing. Continuous measures were
first summarized using mean, median, interquartile range, and
standard deviation. After testing the assumption of normality
using the Shapiro-Wilk test, either a t-test or Wilcoxon rank sum
test was used to compare the two discharge groups. Categorical
variables were summarized as frequencies and percentages and
compared using Pearson’s Chi-Square or Fisher Exact tests. A
two-sided p-value was reported for each test using a potential
Type 1 error of 0.05 to determine statistical significance.

Results
PNA Cohort
From November 1, 2014 to April 30, 2015, a total of 54 patients
were indicated as “high risk for readmission” through the EHR
and were reviewed. Three patients were excluded: two were
diagnosed with ventilator-associated PNA and one with health
care-associated PNA. Therefore, 51 patients were included
in the final analysis with 21 patients discharged through the
CTC and 30 patients discharged through the PCU. Baseline
characteristics were similar between the groups (Table 1).
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Table 1: Baseline Characteristics by High Risk Diagnosis and Discharge Route

PNA Patients
Full Cohort
n=51

CTC
n=21

AMI Patients
PCU
n=30

Full Cohort
n=443

CTC
n=202

PCU
n=241

Baseline Characteristic
Age, years a

69.3 ± 16.7

69.7 ± 14.4

69.1 ± 18.3

69.8 ± 13.2

68.5 ± 14.0

70.9 ± 12.4

Female

33 (64.7)

15 (71.4)

18 (60.0)

158 (35.7)

73 (36.1)

85 (35.3)

Male

18 (35.3)

6 (28.6)

12 (40.0)

285 (64.3)

129 (63.9)

156 (64.7)

CMS

44 (86.3)

18 (85.7)

26 (86.7)

305 (68.8)

127 (62.9)

178 (73.9)

Commercial

6 (11.7)

3 (14.3)

3 (10.0)

120 (27.1)

66 (32.7)

54 (22.4)

Uninsured

1 (2.0)

0 (0.0)

1 (3.3)

18 (4.1)

9 (4.4)

9 (3.7)

Gender, n (%)

Primary
Insurance, n
(%)

a

Age values are presented as mean ± standard deviation

PNA = Pnuemonia; AMI = Acute Myocardial Infarction; CTC = Care Transition Center; PCU = Patient Care Units

Approximately 65% of patients were female, with an average
age of 69.3 years old and 86% insured by CMS. For the primary
endpoint, 30-day all-cause readmission rate (Figure 1) was
4.8% versus 16.7% for patients discharged from the CTC and
PCU respectively (p=0.38). Care Transition Center discharge
was associated with a reduction in 30-day all-cause ED visits
(4.8% vs. 23.3%; p=0.12). There were zero patients admitted
for observation visits in both groups. For secondary endpoints
(Table 2), prescription services, including filling at the hospital
pharmacy or faxing to a retail pharmacy, were provided for
77% of eligible CTC discharges as compared to 0% of eligible
PCU discharges. Appointments were scheduled more often
for eligible CTC discharges (47% vs. 14%). Patients were
deemed ineligible for prescription services and scheduling of
appointments if they were discharged to a facility or left against
medical advice (AMA). Patients were also considered ineligible
for prescription services if they were not discharged with
prescription(s) for the treatment of PNA. A total of 16 patients
were deemed ineligible in the PCU group, and eight patients
were deemed ineligible in the CTC group. Additional services
(Table 3) were provided, including pharmacist education
provided to 81% of CTC discharges with 52% requiring at least
one intervention during discharge or follow-up. In addition,
80% (12 of 15) of eligible CTC discharges were successfully
contacted on both post-discharge telephone calls.

AMI Cohort
From January 1, 2014, to December 31, 2015, a total of 536
patients tagged as “high risk for readmission” were reviewed.
Ninety-three patients were excluded: three patients expired, five
patients were transferred to another hospital, five patients were
placed on hospice, nine patients had a diagnosis of unstable
angina, five had a diagnosis of type II secondary MI unrelated to
coronary artery disease, one patient left against medical advice,
three patients were not admitted during the study time frame
and 62 patients did not have a confirmed AMI diagnosis. Thus, a

total of 443 patients were included in the analysis. Baseline
characteristics were similar amongst the groups (Table 1).
Approximately 64% of patients were male, with an average age
of 69.8 years old and 69% insured by CMS. For all endpoints
(Figure 1), there was no significant difference amongst groups.
Care Transition Center discharge was associated with an
increased number of 30-day all-cause ED visits (8.9% vs. 3.7%,
p=0.02). There was also a slightly lower incidence of observation
visits among patients discharged from the CTC (2.5% vs 3.3%;
p=0.60), though the difference was not statistically significant.
For secondary endpoints, prescription services (Table 2) were
provided for 74% of CTC discharges as compared to 15% of
PCU discharges. Appointments were scheduled more often for
CTC discharges than PCU discharges (77% vs. 55%). Additional
services (Table 3) were provided to 78% of CTC discharges with
education by a pharmacist, with 22% of patients requiring at
least one intervention.

Discussion
Discharge through an interdisciplinary, centralized discharge
unit was associated with a 71% reduction in 30-day all-cause
hospital PNA readmission rates and a 79% reduction in 30-day
ED PNA visits when compared to standard PCU discharge at our
institution. A reduction in readmission rates and ED visits was
identified, although more PCU discharges were transferred to a
facility where additional medical observation was provided. The
CTC discharge process was also associated with an increase
in appointment scheduling, fulfillment of prescription services
and clinical intervention provided by the pharmacy team. Care
Transition Center discharge did not reduce the primary endpoint
for AMI discharges but contributed to increasing TOC services.
Care Transition Center discharge was associated with increased
AMI ED visits; the cause of this is unknown.
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Table 2: Discharge Services Provided by Diagnosis and Discharge Route

PNA Patients

AMI Patients

CTC

PCU

P-value

CTC

PCU

P-value

Prescription Services
for Eligible Patients, n
(%) a

n = 13

n = 14

< 0.01

n = 152

n = 173

< 0.01

Filled at Hospital
Ambulatory Pharmacy

5 (38.4)

0 (0.0)

58 (38.2)

24 (13.9)

Called into Pharmacy
by Physician

2 (15.4)

0 (0.0)

4 (2.6)

1 (0.6)

Faxed to Retail
Pharmacy

3 (23.1)

0 (0.0)

60 (39.5)

1 (0.6)

No Action Taken

3 (23.1)

14 (100.0)

39 (25.7)

147 (85.0)

Follow-up
Appointment(s) Made
for Eligible Patients, n
(%) a

n = 15

n = 14

n = 160

n = 185

No

7 (46.7)

12 (85.7)

36 (22.5)

83 (44.9)

Yes

7 (46.7)

2 (14.3)

124 (77.5)

102 (55.1)

Unknown b

1 (6.6)

0 (0.0)

0 (0.0)

0 (0.0)

0.10

< 0.01

Fisher Exact Tests were used to detremine statistical signifciance
Patient was excluded from statistical analysis
CTC = Care Transition Center; PCU = Patient Care Units; PNA = Pneumonia; AMI = Acute Myocardial Infarction

a

b

The overall reduced readmission rates of the CTC are
comparably lower than national CMS rates for both
diagnoses (4.8% vs. 16.9% for PNA and 13.9% vs 16.3%
for AMI). (10) The failure to produce a difference in the
AMI cohort may be attributed to these already reduced
readmission rates. This may suggest that the standard
PCU discharge at our institution is adequate. Additionally,
our institution employs an interdisciplinary AMI Quality
Improvement team, which closely monitors several core
measures, maintaining a consistent presence throughout
the hospital and engaging the staf f on preventing
readmissions. Conversely, PNA does not have a dedicated
team.
Care Transition Center discharge demonstrated an increase
in key TOC services. Clinical intervention was required in 52%
and 22% of PNA and AMI discharges, respectively, indicating
the importance of pharmacist review at discharge. For the AMI
cohort, 88% (40/45) of patients required pharmacist intervention
before discharge. Although follow-up is an important aspect of
TOC, our data indicates a significant number of interventions
were required prior to discharge. In addition to pharmacist
interventions, there was also an increase in prescription
services and follow-up appointment scheduling provided at CTC
discharge. This may result in improved medication compliance
and overall continuum of care. As the majority of study
participants in both cohorts were insured by CMS, reduction in
readmission rates and an increase in transitional care services
could positively influence hospital reimbursement and decrease
medication-related readmissions.
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Proposed Benefits of a Centralized Transition of
Care Unit
To our knowledge, a centralized interdisciplinary CTC is a unique
practice model that has not been previously described in past
literature. Several advantages can be noted. The interdisciplinary
nature of the CTC parallels other successful TOC interventions.
In addition to the full-time CTC staff, nutrition, medicine, and
social work frequent the unit to ensure appropriate discharge
education and enhance interdisciplinary communication. The
CTC also centralizes TOC team members, limiting travel across
patient care units to coordinate discharge care. Conversely,
it also serves as a point of contact for patients requiring
assistance post-discharge. In addition to the transitional care
benefits, the CTC also assists bed and patient flow management
by decompressing the patient care units of patients awaiting
discharge and ultimately increasing admission times from the ED
to the PCUs.
The CTC also extends the opportunity for patients to receive
standardized discharge education. Although not formally
measured in this study, having a patient transferred to a new
location for discharge procedures enhanced patient, family,
and caregiver engagement. By relocating the patient from an
enclosed inpatient room to an open, ambulatory bay, the CTC
offers an approachable learning environment for all patients and
caregivers, truly exemplifying the feeling of transitions.
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Table 3: Additional CTC Services Provided Pre- and Post-Discharge by Diagnosis

PNA CTC Patients
n =21

AMI CTC Patients
n =201a

No
Yes
Intervention by Pharmacist, n (%)

4 (19.1)
17 (80.9)

45 (22.4)
156 (77.6)

No
Yes
Post-Discharge Telephone Call(s), n (%)

10 (47.6)
11 (52.4)

156 (77.6)
45 (22.4)

Reached on Both Calls
Reached on One Call
Not Contacted
Not Eligible/Call(s) Refused

12 (57.1)
2 (9.5)
1 (4.8)
6 (28.6)

99 (49.2)
36 (17.9)
21 (10.5)
45 (22.4)

CTC Service
Education by Pharmacist, n (%)

a One patient had incomplete follow-up records
CTC = Care Transition Center; PNA = Pneumonia; AMI = Acute Myocardial Infarction

Limitations

measures for heart failure and chronic obstructive pulmonary
disease.

This single center retrospective study has limitations worth
noting. The primary endpoint was limited to readmission to the
five health system hospitals, leaving readmission outside of the
heath system unaccounted for. Patients sent for CTC discharge
were identified as “high risk for readmission” at the discretion
of those involved in the patient’s care without objective criteria,
which may have limited the number of patients identified.
A standardized predictive risk tool was not implemented in
this study. The rationale for this is twofold. The hospital was
undergoing a merger and re-organization, with a transition
of the EHR. Second, the available readmission risk tools
have low predictive value in clinical practice and may include
variables difficult to retrieve from the EHR. To this end, the CTC
collaborates with social work to help identify high-risk patients.

Clinical Implications

Lack of standardized discharge documentation from the
PCUs also limited the amount of information made available
to the investigators, potentially resulting in lower recorded
rates of PCU discharge services such as prescription services.
Specifically, for the PNA cohort, investigators were able to
verify prescriptions were not filled in the hospital ambulatory
pharmacy; however, documentation indicating other prescription
services such as faxing prescriptions was unable to be verified
due to lack of EHR documentation, resulting in 0% for this
outcome. This lack of documentation highlights a gap in the
standard discharge process. A lack of discharge documentation
can precipitate ineffective handoff and miscommunications
regarding plans of care. The CTC discharge is currently not a
mandatory process; therefore, not all patients tagged as high
risk were transferred despite the urging of hospital staff. The
PNA cohort consisted of a small sample size due to lack of
standardized high-risk identification, which may have limited the
power analysis despite clinical relevance. Moving forward, the
authors plan to review patient perception of the CTC discharge
process and its impact on readmissions and transitional care

If this type of unit is incorporated by other institutions, the
authors recommend expanding hours of operation and adding
more pharmacy team members to ensure all patients receive
comprehensive TOC services. Additionally, the standardization
of high-risk scoring and/or readmission risk may aid facilities in
triaging patients.

Conclusion
A centralized, interdisciplinary transitions of care unit dedicated
to discharge services was associated with a reduction in allcause PNA hospital readmission rates and ED visits when
compared to standard hospital discharge. Discharge through
this unit did not reduce these endpoints in AMI. Transitional
care services were increased in both patient populations, which
could result in improved adherence with medications and
discharge care plans.
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Figure 1. 30-Day All-Cause Patient Readmission or Visit

30-Day All-Cause Patient Readmission or Visit
30

PNA
n = 51

AMI
n = 443
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15
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Patient Care Units
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10
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5
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0%

0

ED Visit

Inpatient
Hospitalization

p = 0.12

p = 0.38

3.7%

0%

Observation Visit

ED Visit
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2.5%
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Hospitalization

Observation Visit

p = 0.66

p = 0.60
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evidence-based practice (introduction)

Critical Appraisal of Non-Inferiority
Randomized Controlled Trials
Cynthia Jackevicius, BScPhm, PharmD, MSc, BCPS-AQ Cardiology, FCSHP,
FAHA, FCCP, FCCS
Non-inferiority (NI) randomized controlled trials (RCTs)
are becoming increasingly popular types of clinical
trials, particularly in cardiovascular, infectious disease,
and oncology research. In this issue of the Journal, the
Evidence-Based Practice Review Section includes our first
critical appraisal of a NI trial. A brief primer on NI trials is
included below to complement the critical appraisal. We
base our NI trial appraisal on the concepts in the JAMA
Users’ Guide to the Medical Literature: How to use a
Noninferiority Trial.(1) Further details can be found in this
Users’ Guide reference.
The purpose of traditional RCTs is to determine whether a
new therapy is superior to a placebo or an active control.
However, NI trials are different, in that their purpose is to
examine whether a new therapy is non-inferior or “not that
much worse” than the comparison. The new therapy in
a NI trial should offer some type of advantage, such as,
decreased toxicity or greater convenience, relative to the
standard therapy.
Most NI trials have an objective to examine an efficacy
outcome. With this objective, the comparison arm should
be an active control that is the gold standard therapy
for the condition being treated. However, more recently,
NI trials have also been designed with the objective of
assessing whether a new therapy is “not that much more
harmful”, and these have typically evaluated cardiovascular
harms compared to a placebo control.
Three key pointers to critically appraise a NI trial differently
than a traditional superiority RCT include examining
whether the study has been designed to ensure that:
1.

2.

3.

The target population, comparison arm, and outcomes
measured are chosen optimally, rather than chosen
to find a minimal difference between the new therapy
and the comparison (that is, biased towards a NI
conclusion);
The analysis is conducted as both intention to treat
(which is biased towards a NI conclusion) and per
protocol (a biased analysis in general, but less likely to
falsely conclude NI), with minimal difference in results
between both types of analyses; and

We hope these pointers will help readers become
comfortable with critically appraising and using NI trials in
their practice.
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Cardiovascular Safety of Celecoxib, Naproxen,
or Ibuprofen for Arthritis (PRECISION)
Citation: Nissen SE, Yeomans ND, Solomon DH, et al. Cardiovascular Safety of Celecoxib, Naproxen, or
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Sun Lee, PharmD; JaeJin An, BPharm, PhD

Patient Population: Adult patients diagnosed with osteoarthritis (OA) and/or rheumatoid arthritis (RA) requiring
treatment with a nonsteroidal anti-inflammatory drug (NSAID) for at least 6 months were included. Participants were
required to have an established or be at increased risk for cardiovascular disease.
Intervention: The intervention group received celecoxib 100 mg twice daily (n=8,072; mean daily dose, 209 mg).
Comparison: The control group received either ibuprofen 600 mg thrice daily (n=8,040; mean daily dose, 2045 mg) or
naproxen 375 mg twice daily (n=7,969; mean daily dose, 852 mg).
Outcome: The primary composite outcome was measured by the number of cardiovascular death, nonfatal myocardial
infarction, or nonfatal stroke. The mean treatment duration was 20.3 months and the mean follow-up time was 34.1
months.

Trial Validity
START OF TRIAL

High

Risk of Bias
Possible /
Unclear

Low

Randomization / Concealment
•

A random 1:1:1 assignment to celecoxib 100 mg BID,
ibuprofen 600 mg TID, or naproxen 375 mg BID was done
using a computerized randomization system. Randomization
was stratified according to the primary diagnosis (OA and/
or RA), aspirin use, and geographic region. If a patient was
diagnosed with both OA and RA, s/he was stratified to the RA
group.

•

Allocation concealment was not discussed in the article.

X

Baseline Characteristics
•

The baseline characteristics between the three groups were
well matched.

•

Patients were on average 63 years old. The majority of
patients were female (64.1%), white (74.6%) and diagnosed
with OA (90.0%). At the time of randomization, some
participants were concurrently taking aspirin (45.9%) and
statin (53.9%), and these patients were equally distributed
across the three arms. Other reported comorbidities included
diabetes (35.3%), hypertension (77.8%), and dyslipidaemia
(62.5%). About 23% of study participants had established
cardiovascular disease. On average, patients had good renal
function with a serum creatinine level of 0.9 mg/dl.

X
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Comparison Arm
•

Naproxen was associated with less cardiovascular
risk based on limited data. Ibuprofen is one of the
widely used NSAIDs for pain control in arthritis and
many other conditions.

•

Comparing celecoxib with these two drugs seems
reasonable.

DURING TRIAL

X

High

Possible /
Unclear

Low

Blinding
•

The patients, clinicians, and outcome assessors were
blinded. The authors did not discuss the blinding of
the data collectors and data analysts.

X

Equal Treatment
•

Patients in the ibuprofen and naproxen groups were
allowed to uptitrate their doses regardless of OA or
RA diagnosis. However, per study protocol, dose
escalation of celecoxib was allowed in patients with
RA, but not those diagnosed with OA. About 90% of
study subjects were diagnosed with OA; those who
were allocated to the celecoxib group would not have
received dose titration like those in the ibuprofen
or naproxen groups. More patients in the celecoxib
group repor te d insuf ficient clinica l response
potentially due to suboptimal dosing, which may have
caused a bias towards non-inferiority.

•

Contamination could have been an issue. Ibuprofen
and naproxen were available over-the-counter;
therefore, patients in the celecoxib group might add
ibuprofen or naproxen to the study drug. However, any
measures to avoid contamination were not discussed
in the study.

•

Co-intervention could have been an issue. Equal
percentages of patients received statin (54%) and
aspirin (45%) across the three arms at baseline;
however, the status of taking these medications
during the trial was not assessed. Additionally, aspirin
has been shown to decrease antiplatelet effect when
used with nonselective NSAIDs. If patients were on
aspirin for primary CV prevention, this known drugdrug interaction between aspirin and nonselective
NSAIDs could have negatively affected the study
outcome within the comparison groups.
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END OF TRIAL

High

Possible /
Unclear

Low

Completeness of Outcome Data
•

Of the 8000 patients randomized to each group, about 5000 had
stopped taking the assigned therapy (68.8%) by the end of the
study. Although patients who discontinued the study drug were still
followed, roughly, 22.9% of the randomized patients either withdrew
consent in writing (8.3%), verbally expressed unwillingness to
continue participation (7.4%), or were lost to follow-up (7.2%). These
subjects who remained event-free were assumed to be alive using
the last observation carried forward. The percentage of missing
data is greater than the absolute risk difference of the primary
endpoint (0.2% for celecoxib vs. naproxen, and 0.4% for celecoxib
vs. ibuprofen), which may have contributed to a bias towards noninferiority.

X

Method of Outcome Analysis
•

Both intention-to-treat (ITT) and on-treatment analyses were
performed, as recommended for non-inferiority studies.

•

Patients who took at least one dose of the study drug and had
at least one post-baseline follow-up visit that wer included in the
final on-treatment analysis. This allowed the majority of the study
participants to be included in the on-treatment analysis in spite
of the high therapy discontinuation rate (68.8%) and the followup discontinuation rate (30%). Similar outcome event rates were
reported in both ITT and on-treatment analyses.

X

Non-inferiority Margin
•

The non-inferiority margin (<1.40) was defined to allow up to 40%
more primary outcome events in the celecoxib group. With 2% of the
estimated annual cardiac event rate, this means that the study was
designed to accept 8 additional CV-related events per 1000 patients
as non-inferior. Given the seriousness of an outcome, adjusting
the non-inferiority margin to less than 1.20 would have been more
appropriate.

•

Additionally, the actual annual cardiac event rate was 1% with the
recruited study population. By including the low CV risk population
(instead of the high-risk patients as the trial originally intended), it
is premature to conclude that celecoxib carries no worse CV risk
compared to naproxen or ibuprofen.

X
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Trial Result of Intention-to-Treat Population
Celecoxib vs. Naproxen

Celecoxib Naproxen
Safety
Outcome N = 8072 N = 7969

Celecoxib vs. Ibuprofen

Ibuprofen
N = 8040

Hazard
Ratio (HR)
and 95%
Confidence
Interval (CI)

Relative
Risk
Reduction
(RRR)

Absolute
Risk
Reduction
(ARR)

HR
(95% CI)

RRR

ARR

218
(2.7%)

0.93
(0.76-1.13)
P<0.001*

7.7%

0.2%

0.85
(0.70-1.04)
P<0.001*

14.1%

0.4%

Primary Endpoint
Death
by CV
cause,
nonfatal
MI, and
nonfatal
stroke**

188
(2.3%)

201
(2.5%)

Secondary and Tertiary Endpoints
Major
adverse
CV
events***
GI
events

Renal
events

337
(4.2%)

346
(4.3%)

384
(4.8%)

0.97
(0.83-1.12)
P = 0.64

3.8%

0.2%

0.87
(0.75-1.01)
P = 0.06

12.6%

0.6%

86
(1.1%)

119
(1.5%)

130
(1.6%)

0.71
(0.54-0.93)
P = 0.01

28.7%

0.4%

0.65
(0.50-0.85)
P = 0.02

34.1%

0.6%

57
(0.7%)

71
(0.9%)

92
(1.1%)

0.79
(0.56-1.12)
P = 0.19

20.7%

0.2%

0.61
(0.44-0.85)
P = 0.04

38.3%

0.4%
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Trial Result of On-Treatment Population
Celecoxib vs. Naproxen

Celecoxib Naproxen
Safety
Outcome N = 8030 N = 7933

Celecoxib vs. Ibuprofen

Ibuprofen
N = 7990

HR
(95% CI)

RRR

ARR

HR
(95% CI)

RRR

ARR

155
(1.9%)

0.90
(0.71-1.15)
P<0.001*

8.1%

0.2%

.81
(0.65-1.02)
P<0.001*

14.0%

0.3%

Primary Endpoint
Death
by CV
cause,
nonfatal
MI, and
nonfatal
stroke**

134
(1.7%)

144
(1.8%)

Secondary and Tertiary Endpoints
Major
adverse
CV
events***
GI
events
Renal
events

247
(3.1%)

253
(3.2%)

284
(3.6%)

0.95
(0.80-1.13)

3.6%

0.1%

0.82
(0.69-0.97)

13.5%

0.5%

54
(0.7%)

115
(1.4%)

115
(1.4%)

0.45
(0.33-0.63)

53.6%

0.8%

0.44
(0.27-0.68)

53.3%

0.8%

42
(0.5%)

62
(0.8%)

73
(0.9%)

0.66
(0.44-0.97)

33.1%

0.3%

0.54
(0.37-0.80)

42.7%

0.4%

CV=cardiovascular, GI=gastrointestinal, MI=myocardial infarction
*P-value for non-inferiority; other P-values for superiority. **The primary composite endpoint included death from cardiovascular
cause, nonfatal myocardial infarction, and nonfatal stroke. This composite endpoint is also known as the antiplatelet trialists
collaboration (APTC) outcome.
***Major cardiovascular adverse events include each component of the APTC outcome plus coronary revascularization or
hospitalization for unstable angina or transient ischemic attack (TIA).

The primary composite outcome included death from CV
causes, nonfatal MI, or nonfatal stroke. Each individual
component of the composite outcome was reported
separately. Celecoxib was also found to be non-inferior to
ibuprofen for each outcome component. Overall, the result
of the composite outcome suggested that the potential
CV risk associated with celecoxib may not be greater than
that seen with naproxen or ibuprofen. The upper bound
of confidence interval was less than 1.40, as to meet the
predefined non-inferiority margin. On-treatment analysis
showed celecoxib may be associated with up to 15%
higher CV events compared to naproxen, which is still less
than the non-inferiority margin (40%).

The trial was primarily focusing on the safety outcomes of
celecoxib compared to the other two nonselective NSAIDs,
so the efficacy of the therapy in controlling arthritis pain
was not well emphasized. The investigators used three
different patient-reported outcome measures to assess
the anti-arthritic efficacy as an exploratory outcome.
These measures were (1) change in global assessment
of arthritis, (2) change in visual analog scale (VAS), and
(3) change in health assessment questionnaire disability
index. The magnitude of changes of most components was
not statistically significant. However, the VAS was slightly
worse in celecoxib, and more patients in celecoxib were
observed with insufficient clinical response compared to
other groups, which may suggest a suboptimal dosing of
celecoxib.

Journal of Contemporary Pharmacy Practice | vol. 65, no. 2 | www.jcphp.com

31

Risk of Bias
Trial Applicability

High

Possible /
Unclear

Low

Patient Applicability
•

This study applies to patients who are Caucasian females aged 55 to 75
years old and diagnosed with osteoarthritis (OA) requiring NSAIDs for
pain.

•

The trial originally intended to include high-risk CV patients; however,
<25% of patients in the study had established CV disease. Therefore,
the study result is applicable to the low CV risk population.

•

One in 10 patients were diagnosed with rheumatoid arthritis (RA). In
general, patients with RA are at higher CV risk compared to those
with OA (almost two-fold). In a subgroup analysis of RA patients, the
primary endpoint revealed a wide range of confidence interval from
0.5% to 1.6% in both comparing the celecoxib group with ibuprofen
and naproxen groups. It is inconclusive to establish CV safety of using
celecoxib in RA patients based on this trial result.

X

Intervention Applicability
•

Celecoxib requires prescription, while both naproxen and ibuprofen are
available over-the-counter. Celecoxib may not be as accessible and
obtainable for patients because of the cost and inconvenience of having
to see a provider to get a prescription.

X

Patient-Important Outcomes Measured
•

The safety outcomes reported in this study included:

1.

Primar y clinical endpoints directly measuring the number of
cardiovascular deaths, nonfatal MIs, or nonfatal strokes

2.

Secondary clinical endpoints measuring the number of GI or renal
events

•

An additional endpoint assessing effectiveness of pain control was
reported using three different patient-reported outcomes. All the
outcomes assessed in this study are clinically relevant.

X

Balance of Benefits vs. Harms
•

Comparable rates of the primary composite outcome occurred in the
celecoxib group compared to the naproxen group (2.3% vs 2.5%; HR
0.93, p<0.001 for non-inferiority), and compared to the ibuprofen group
(2.3% vs. 2.7%; HR 0.85, p<0.001 for non-inferiority).

•

Serious GI events were lower in the celecoxib group compared to either
group.

•

Based on these results, the potential CV risk associated with celecoxib
may not be greater than that seen with naproxen or ibuprofen, while
the celecoxib group may benefit from lower risk of serious GI and renal
complications compared to the nonselective NSAIDs.

•

However, clinicians should be reminded of several issues in the study
design, specifically related to the dosing restriction in the celecoxib
group resulting in low-dose celecoxib therapy compared to the other
treatment groups.

•

In this trial, the annual CV event rate was 1%, which is lower than
expected (2%). One potential explanation for this lower incidence rate is
the enrolment of subjects who were at low risk, rather than established
or at high risk of CVD.
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X

Health Care Professionals Summary
The trial result only demonstrated the CV safety profile of lowdose celecoxib (200 mg daily) in the low CV risk population
diagnosed with OA (90% of studied subjects). In spite of the high
discontinuation and follow-up rates, both ITT and on-treatment
analysis included the majority of subjects randomized at the
beginning of the study. This may have introduced a bias and
underestimated the safety events, which could have resulted in
the CV-related outcome favoring the celecoxib group. The use
of NSAIDs in high-risk patients from a CV safety perspective
remains inconclusive.

Patient Summary
All NSAIDs carry a warning on package inserts about increased
risk of heart attack and stroke. The PRECISION trial attempted
to investigate whether the cardiac-related outcomes (death from
cardiac cause, nonfatal heart attack, or stroke) were similar in
patients receiving celecoxib compared to either naproxen or
ibuprofen. Overall, it is safe to use low-dose celecoxib (200 mg
daily) for patients with OA who did not have any previous cardiac
events, such as a heart attack. However, it is unclear whether
the use of celecoxib in patients with high risk of cardiac events
would be as safe as using either naproxen or ibuprofen.
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Medication Disposal:
The Final Step in Medication Safety
Sun Lee, PharmD; Micah Hata, PharmD;
Anandi V. Law, BPharm, MS, PhD, FAPhA
Overview
About ten million prescriptions are filled and dispensed across
the nation every day.(1) When these medications are no longer
needed, or unused, or expired, it is important to dispose of them
properly to avoid harm.(2) Of the nearly 4 billion prescriptions
dispensed in 2016, about 1.6 billion prescriptions were unused,
but only 7.5 million prescriptions were returned (0.45% return
rate) [3]. Without proper disposal, these unused medications
may dwell in homes and risk accidental poisoning, drug abuse/
misuse/diversion, and potentially harm the environment through
groundwater contamination.(4) This article explores (1) risks
associated with having unused medications accumulated in
households, (2) current recommendations regarding disposal of
unused medications, and (3) future implications of expanding
public access to medication disposal.

1. Risk of keeping unused medications at home
Consumers have a tendency to save and store expensive and
difficult-to-obtain prescription medications for a rainy day(5),
leading to an increased risk of medications being used for
unintended uses and possibly by unintended users. About 70%
of Americans have reported obtaining prescription medications
from friends and relatives.(4) Nearly 35,000 children are reported
to have visits to the emergency rooms annually due to accidental
poisoning by ingesting prescription medications.(6) In addition
to the health and safety problems of unused medications at
home, there is also the issue of economic strain. In 2010, the
cost associated with unintentional poisoning was estimated
at $68 million.(7) Awareness and education about appropriate
medication disposal (including storage, inventory, and disposal
instruction) is thus required for both consumers and providers
(Table 1). These precautions are especially important as patients
are increasingly prescribed potent oral chemotherapy tablets or
advised self-administration with the intravenous, subcutaneous,
and intramuscular injectable forms. There appears to be
little information available on disposal of unused or expired
chemotherapy agents.(8)

2 .C u r r e n t r e c o m m e n d a t i o n s o n p r o p e r
medication disposal

abuse and diversion) that could be flushed down the toilet. Given
that the information was not standardized, most people just
flushed unused medications down the toilet or threw them in the
trash. The dangers of these practices were revealed by studies
that reported a trace amount of pharmaceutical products,
such as antibiotics, antiepileptics, mood stabilizers, and sex
hormones, in groundwater and in drinking water across the
United States and the possible impact on humans and animals.
(10,11,12)

The hallmark policy change to improve the public’s awareness
of disposal of unused medicines happened on September 9,
2014 (9), when the DEA expanded the disposal sites allowed
to accept unwanted medications (Table 2). These designated
entities were required to register with the DEA as an authorized
collector. As of late 2015, there were 615 registered collection
sites nationally. (13) In California, there are currently 468
registered collection sites, of which about 136 (29.0%) are
retail pharmacies.(14) In addition to the DEA’s expansion on the
authorized collectors for safe disposal of unused medications,
there have been noticeable efforts made at the national, state,
and county levels.(15,16) The federal law was updated to allow end
users (consumers) to return controlled substances to any DEA
registered authorized collectors, including retail pharmacies.
California recently passed Senate Bill 1229 (Jackson) to
encourage pharmacies to host drug take-back bins under
the title “Home-generated pharmaceutical waste: secure drug
take-back bins”(17) and joined 42 other states and Washington
D.C. that include retail pharmacies as secure disposal sites for
unused medications.(14)
In 2015, Alameda County initiated a project (Alameda MEDProject) with the ultimate goal “to provide county residents
with convenient, safe and accessible methods to dispose of
Unwanted Medicine.” The project was targeted to install 20
kiosk collection receptacles and hold 12 take-back events in and
around Alameda County, but there were unanticipated delays
with establishing agreements with law enforcement agencies.
Alameda County concurrently worked with a pharmaceutical
company, Exelixis, Inc., to fund a mail-back program. In 2015,
this drug maker’s mail-back program was underutilized, as there
were zero returns of the product.(18)

Prior to 2014, there were no concerted efforts in raising
awareness about medication disposal. The U.S. Drug
Enforcement Agency (DEA) had held biannual Drug TakeBack events since 2010, but barring that, the option was to
contact a law enforcement agency to check if it would accept
unused medications.(9) Pharmacies and hospitals were banned
from accepting unused prescription drugs, because it was
construed as drug diversion. The FDA website published a list
of 47 medications (especially those with a high potential for drug
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Although the law has allowed pharmacies to serve as regular
take-back locations, pharmacies face some challenges because
of the multiple steps and the cost involved in the process.

every prescription dispensed could be a potential solution that
would allow pharmacies to allocate funds to initiate and maintain
drug take-back programs in routine practice.

1.

Collector needs to be registered with the DEA as an
authorized collector.

Attitude

2.

Collector needs to purchase a receptacle (bin, kiosk, etc.)
to install in a secure manner and according to the DEA
regulations.

3.

Collector needs to purchase new linings each time to
replace when the old lining is full.

4.

Receptacles need to be maintained and secured during the
collection period.

5.

C o l l e c to r n e e d s to c o n t a c t a D E A - a u t h o r i z e d
pharmaceutical waste management company to securely
transport and dispose of the collected drugs.

These challenges are especially highlighted for independent
pharmacies. Some chain stores such as Walgreens have
installed 500 kiosks in 39 states and Washington D.C.;
however, these are not in every one of its 8,177 stores.(19) CVS
pharmacy has been focusing on providing drug collection
units to police departments and offering mail-back programs
instead of installing kiosks at its retail pharmacies, potentially
due to security reasons. Some pharmacies are still hesitant in
assuming the responsibility as a collector due to concerns about
safety, liability, and cost.(20)

Future Implications
Previous paragraphs have highlighted numerous challenges
with medication disposal and with establishing a standardized
disposal process, which make it difficult for a single entity to
assume the responsibility. This section outlines key elements
to consider when establishing convenient, safe, and accessible
methods to dispose off unused medications.

Logistics
Establishing a sustainable drug take-back program needs
an integrated approach by stakeholders in the drug supply
chain. Although there is regulatory support to become an
authorized collector, this needs to be paired with an incentive
for pharmacies to balance the assumed responsibility and risk of
establishing a medication disposal program.(9,17) In 2012, a group
of pharmaceutical companies unsuccessfully sued Alameda
County for passing the ordinance requiring drug makers to
pay for collecting and destroying unwanted pharmaceuticals.
(21)
As a result, pharmaceutical companies were required to
fund the drug take-back program in Alameda County, and the
project’s estimated cost is about $570,000 annually.(20) There
are several ongoing battles between Pharmaceutical Research
and Manufacturers of America (PhRMA) and local government
agencies over this issue. The answer to the question “who is
responsible for paying for collecting and destroying unwanted
drugs?” is still unclear.
The Walgreens initiative on installing the drug collection kiosks
is still at an infant stage. It will likely take a couple more years to
determine the sustainability of the project. Unless government
entities, pharmaceutical companies, or third-party payers
financially support these programs, installing and maintaining
the receptacles will continuously remain a challenge for both
independent and chain pharmacies. An idea to integrate a
“disposal fee” from the payer (similar to a dispensing fee) per

Retail pharmacies are a readily accessible and convenient place
to drop off unused medications. In a survey report, a majority of
the study respondents (73.0%) answered that they are willing to
drop off medications anywhere that is convenient, and nearly
all (93.8%) identified the nearest pharmacy as a convenient
location.(22,23) As of August 2016, eight out of 10 Americans
were living within five miles of a Walgreens store.(25) However,
less than 1% of retail pharmacies in the United States are DEA
authorized collection sites. Consumers are willing to clean up
and throw away unwanted drugs at a nearby location, but finding
an authorized collector is currently inconvenient for consumers
because these services are not readily offered at most retail
pharmacies.
Pharmacies are reluctant to offer drug take-back services
because not only is it costly but it also exposes them to potential
theft and vandalism. A number of case reports have surfaced
such as (i) a pharmacist catching customers fishing medications
out of the drop boxes with fishing poles and (ii) a clinic with
a drop box outside of its pharmacy having someone pull a
truck up to the box, wrap a chain around it, and rip it out of the
wall. These anecdotal incidents are shared by word of mouth
amongst professional colleagues, discouraging independent
pharmacy owners from starting a potentially problematic and
dangerous service. Currently, the California State Board of
Pharmacy recognizes that a drop box in a pharmacy in some
neighborhoods could be a risk to the customer, the pharmacy
staff, and the pharmacy itself.(25)

Education
Numerous efforts have been made to raise the public’s
awareness on the importance of properly disposing of unused
drugs from homes, but these efforts still have a long way to
go. Each year, more and more people are dropping off unused
medications at the DEA’s National Drug Take-Back Event. In the
recent 13th National Take Back day held by the DEA on April
28, 2018, the event collected a record-breaking 475.4 tons of
unused medications from almost 5,800 sites across the nation.3
These events have been advertised through social media and
the local news to raise awareness to the public, but many
consumers find it challenging to participate in the event because
it is held only for a single day during specified hours.
Unlike the nationwide effort on promoting the drug take-back
events, one-on-one patient and provider education regarding
how to properly dispose of unused medications may not be
occurring as often in practice. An observational study reported
that only 25% of patients received instructions about opioid
disposal after receiving outpatient shoulder surgeries. (26)
Results from a study demonstrated that patients who received
medication disposal information were more likely to return
unused drugs to a collection facility compared to those
who did not receive education (28.6% vs. 6.8% return rates,
respectively).(22)
Package inserts could begin to include information on
medication disposal in addition to existing information about
proper storage and handling of each medication. Currently it is
sometimes available but difficult to access since the FDA directs
consumers and health care professionals to one of the five
sections on the package insert to find the disposal information.
Pharmacists are a readily available resource to provide this infor-
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mation to the public. However, counseling about proper
disposal is not standard practice. When pharmacists (n=142)
were asked to identify government agencies responsible for
providing drug disposal information, only a few (n=19, 13.4%)
correctly identified all three agencies (FDA, EPA, and DEA).27
Incorporating training within the PharmD curriculum or as
continuing education to raise awareness on the importance of
proper disposal of unused medications could be an effective
way to achieve professional confidence in providing proper drug
disposal information.
Table 1. Information about counseling patients who wish to
dispose off medications.

Authorized Collector(12)

Household Trash(15)

California residents who
wish to locate an authorized
collection site should visit
‘www.calrecycle.ca.gov’ and
follow the following steps to
locate the site:

In case the authorized
collection site is not
conveniently available,
unwanted/unused
medications can be
disposed in household trash.

1.

Go to ‘www.calrecycle.
ca.gov’

1.

2.

Click ‘Consumers’
tab on the upper right
corner

3.

Click ‘Facility
Information Toolbox
(FacIT)’

4.

Click ‘Detailed Facility
Search’

5.

Enter the location
(by county, region, or
zipcode)

6.

Select ‘Collection/
Transfer: Medication
Collection’ under
Activity tab

7.

Click ‘Search’

Flushing Down the Toilet (15)

The FDA published a short list
of medications recommended
for disposal by flushing down
the toilet. These medications
may be especially harmful and
fatal with just a small amount
of ingestion. The list can be
easily searched by ‘Medicines
Mix medicines (do not
crush tablet or capsules) Recommended for Disposal by
Flushing’ in any search engine.
with dirt, kitty litter and
used coffee grounds

2.

Place the mixture into a
sealed plastic bag

3.

Throw the sealed bag
into a household trash

4.

Scratch out all personal
information on the
prescription label

Figure 1. States that allow retail pharmacies to take back controlled
substances from the end users.

State law allows retail pharmacies
to take back controlled substnaces
from the end user.
State law oes NOT allow retail
pharmacies to take back controlled
substnaces from the end user.
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Table 2. Chronological update in regulations on drug takeback issue

Effective year
1970

Title of the Act

Summary

Comprehensive Drug
Abuse Prevention
and Control
Act(“Controlled
Substance Act”) [1]

The legislation created five classifications for controlled substances.
Today, it is known as CS I, II, III, IV, and V. Consumers were prohibited
from returning unwanted controlled substances to DEA registered
entities, including retail pharmacies, for disposal purposes.
Allowable methods include:

2010

2014

Secure and
Responsible Drug
Disposal Act
(“Disposal Act”) [2]
Final ruling of the
Disposal Act of 2010
[3]

•

Surrender to law enforcement

•

Seek assistance from the federal DEA

•

Flushing or discarding at home

•

The legislation authorized consumers to deliver their controlled
substances to another person for the purpose of disposal.

•

DEA began hosting Drug Take-Back Events biannually.

This final ruling of the legislation expanded the options to collect
controlled substances from consumers for secure destruction.
Allowable methods include:
•

Take-back events

•

Mail-back programs

•

Collection receptables (permanent drop-off box)

Allowable collectors include: Retail pharmacies, Hospitals/clinics with
an onsite pharmacy, Drug manufacturers, Drug distributors, Reverse
distributors and Narcotic treatment programs.

*Figure 2.

Authorized Collector

Drug take-back day
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Table 3. Current challenges and future implications on proper
medication disposal.

Problems
There is limited training
related to medication
disposal in both the
PharmD curriculum and
continuing education
programs

Solutions
Incorporate 1-2 hours of
classroom activities within
the pharmacy curriculum
on a topic related to proper
medication disposal
Provide CEs related to
proper medication disposal
methods and consumer
education.

There are unknown cost
and liability issues related
to stolen/tampered
receptacles

In California, the recently
passed law provides
immunity to civil and
criminal liabilities for
pharmacies hosting drug
take-back bins (SB 1220,
Jackson)

Medication disposal
information is not a
requirement in a package
insert, and it is challenging
to find the information.
According to the FDA,
the agency directs the
consumers and health
professionals to refer
to one of the following
sections of the prescribing
information to find disposal
instructions on individual
drug products

Suggest a change in
regulation to designate
a specific section on the
package insert dedicated
to medication disposal
information

1.

Information for Patients
and Caregivers

2.

Patient information

3.

Patient counseling
information

4.

Safety and handling
instruction

5.

Medication guide

Cost associated with
installing and manning
the take-back bins and
receptacles
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Recommendations for the Treatment of
Parkinson’s Disease
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Introduction
Parkinson’s disease is a progressive disorder of the nervous
system characterized by trembling or shaking of a limb, rigidity
or stiffness of limbs, an inability to move, and impaired balance
and coordination. Most symptoms begin to occur when neurons
that produce dopamine in the substantia nigra of our brain
die or become impaired. Dopamine is a chemical messenger
that sends signals to our brain to produce smooth muscle
movements. Without the neurons that create dopamine, our
brain becomes unable to produce these muscle movements.
(1,2,3)
Another pathological feature is the appearance of
intracytoplasmic inclusions (Lewy bodies) in the remaining,
intact nigral neurons.(3)

Environmental Risk Factors(3):

Medications are generally directed at increasing or
mimicking dopamine. The goal is to reduce muscle rigidity,
improve speed and coor- dination f movement, and lessen
tremors.

•

Surgery is only given to patients who demonstrated
an improvement in symptoms on dopamine therapy. It
is reserved for patients who have exhausted medical
treatments for tremors or have profound motor fluctuations,
i.e., dyskinesia.

•

Exercise (at least 2.5 hours per week) is vital in maintaining
bal- ance, mobility and the ability to perform the activities
of daily living. Exercise includes flexibility (stretch- ing),
aerobic activity, and resistance (strengthening) training.

Medication Selection

•

Older age

•

Exposure to an environmental toxin or injury

•

Rural living

•

Well water

•

Manganese

•

Pesticides

•

Agent Orange exposure

Genetic Risk Factors(3):
•

•

Mutations in genes for par- kin, PINK1, LRRK2,
glucocerebrosidase

J-1, and

Diagnosis
There is currently no standard diagnostic test for Parkinson’s
disease. The clinical diagnosis of Parkinson’s disease is based
on the identification of the cardinal motor signs of tremors,
rigidity, and bradykinesia and a neurological test to exclude
any other diseases that imitate Parkinson’s. Levodopa or
Apomorphine may also be given in diagnosing Parkinson’s. (1,2,3)

Treatment
Since there is no cure for Parkinson’s disease, each patient
must be treated according to his or her symptoms. The disease
is thought to be due to a deficiency of dopamine in the brain;
therefore, treatments include a combination of medications,
surgical therapy, and lifestyle modifications (rest and exercise).(4)

Levodopa is the treatment of choice to influence motor
symptoms. It is always given with Carbidopa, which decreases
the nausea from Levodopa and reduces the dose by about 80
percent. The combination product (Carbidopa-Levodopa) is
available in immediate-release tablets, timed-release tablets
(four to five hours) that reduce the periods of “wearing off,”
dissolvable tablets taken under the tongue, and an intestinal
infusion pump (Duopa ®) for 16 hours of continuous impact
on motor symptoms. There are complications. Notably, food
impacts immediate-release and timed- release products. Take
immediate-release products one to two hours before meals,
and eat meals high in proteins. Extended-release products
taken with high-fat meals may delay absorption. In addition, the
infusion pump requires percutaneous gastrojejunostomy that
may lead to infections.
It is common for dyskinesias to become apparent approximately
three to five years after initiation of Levodopa. Dyskinesias are
involuntary, erratic, writhing movements of the face, arms, legs,
and trunk that usually occur one to two hours after a dose of
Levodopa, i.e., at its peak effect. They are usually treated with
anticholinergics and/or NMDA receptor inhibitors, to varying
effect.
The alternative to Dopamine is Dopamine Agonists. These
medications mimic dopamine at the receptor so that they do
not require endogenous dopamine production from cells that
are degenerating. These medications are directed at affecting
motor symptoms and work best when not combined with other
medications. Apomorphine differs from the other agonists, as it
must be injected subcutaneously.
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Become Certified as an Advanced Practice Pharmacist
Background
The California Pharmacists Association (CPhA) spearheaded a bill also known as SB 493 signed by Governor Jerry Brown on
as the Advanced Practice Pharmacist (APh).

What is an Advanced Practice Pharmacist?
According to the California State Board of Pharmacy’s website, “An advanced practice pharmacist is a licensed pharmacist who
has been recognized by the board, pursuant to Section 4210. A board-recognized advanced practice pharmacist is entitled to
practice advanced practice pharmacy, as described in Section 4052.6, within or outside of a licensed pharmacy. The advanced
practice pharmacist license shall be coterminous with the licensee’s pharmacist license.”

What are the requirements?
The new statute states that in order for a pharmacist to be recognized by the California Board of Pharmacy as an advanced
practice pharmacist, you must satisfy at least two of the following:
1. 4210(a)(2)(A):

Offered through CPhA! See next page for details.

pharmacy, nuclear pharmacy, nutrition support pharmacy, oncology pharmacy, pediatric pharmacy, pharmacotherapy, or
psychiatric pharmacy, from an organization recognized by [ACPE] or another entity recognized by the board.”
2. 4210(a)(2)(B):
“Complete a postgraduate residency through an accredited postgraduate institution where at least 50 percent of the
experience includes the provision of direct patient care services with interdisciplinary teams.”
3. 210(a)(2)(C):
“Have provided clinical services to patients for at least one year under a
collaborative practice agreement or protocol with a physician, advanced
practice pharmacist, pharmacist practicing collaborative drug therapy
management, or health system.”

Learn more about how to become an APh
Access Frequently Asked Questions (FAQs) on the Advanced Practice
Pharmacists Website at www.appharmacist.com

did you know?

271

licensed Advanced
Practice Pharmacists now
practice in California
*according to the California Board of Pharmacy
registered APh database as of 3/1/18

Advanced Practice Pharmacist Certificate Program
Brought to You by CPhA & NACDS
CPhA partnered with the National Association of Chain Drug Stores (NACDS)

program provides pharmacists with the knowledge and skills to expand their
scope of practice as an advanced practice pharmacist.
and interpreting drug-therapy related tests, patient referral, drug therapy
management, and documentation.

»
»

30 hours (3.0 CEU) self-study modules with assessment exam
8.0 hour (0.80 CEU) live seminar with interactive case studies and
hands on assessment

»
By successfully completing this program, the candidate will receive a
to become an advanced practice pharmacist (APh). Visit appharmacist.com
to learn more!

upcoming programs
September 29, 2018
CSU East Bay Conference Center
1000 Broadway
Oakland, CA 94607
December 8, 2018
KGI School of Pharmacy
517 Watson Drive
Claremont, CA 91711

Successful candidates who meet two of the three criteria and apply with the
California State Board of Pharmacy to become an APh are authorized to:

»
»

Perform patient assessments

»
»

Refer patients to other health care providers

»

In accordance with a protocol with a physician or facility, a pharmacist
may initiate, adjust, and discontinue drug therapy upon referral from a
patient’s treating prescriber when necessary and medically appropriate

Order and interpret drug therapy-related tests in coordination with a
patient’s primary care provider or diagnosing prescriber to monitor
patient progress

Participate in the evaluation and management of diseases and health
conditions in collaboration with other health care providers

register online at
appharmacist.com

register early!
This program has 30 hours (3.0 CEU) of self-study modules with an assessment exam to be completed prior to the live training program.

For more information, frequently asked questions, and registration
options, visit www.appharmacist.com.

Other categories of medications are used as adjunctive therapy.
Catechol- O-Methyltransferase (COMT) agents are used to
increase L-Dopa bioavailability. Oral dopamine undergoes
metabolism and degradation that allows only 1 percent of
the dose to be available in the brain. COMT agents improve
bioavailability by inhibiting an enzyme that degrades the
drug and allows L-Dopa to work longer. Alternatively, MAO
inhibitors are used to prevent or slow the degradation of the
neurons. Insomnia and hallucinations are common with the MAO
inhibitors.(4)

New in Parkinson's Treatment
Levodopa is the most important first-line drug for management
of Parkinson’s. In 2015, two new drugs were approved by the
FDA to improve upon the effects of levodopa. Carbidopa/
Levodopa extended- release capsules (Rytary™) and Carbidopa/
Levodopa Enteral Suspension (Duopa™ ) maintain levodopa
concentrations longer than immediate-release formulations,
and both aim to decrease the amount of “off” time experienced
by the use of levodopa therapy. A drawback to Duopa™, which
is delivered via an intestinal infusion pump, is that it requires a
small feeding tube, leading to the potential for infections and
other complications. Hallucinations are a common problem
associated with Parkinson’s disease. Low doses of clozapine or
quetiapine are the current mainstays of treatment(5), but in 2015,
pimavanserin (Nuplazid™ was the first treatment approved for
Parkinson’s-related hallucinations).(3)
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Table I: Treatment Based on Progression of Disease(5)
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Table 2. Treatment for Symptom Management(2,3,5,6)

*Pricing is based on AWP unit price of all generic/brand (B) formulations
available for a 30-day supply of initial daily dose.
** Choice among drug classes should be based on side effects and/or
costs.
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