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In 2010, authors Chip Heath and Dan Heath authored a #1 bestseller on the New York 
Times list. It remained on the bestseller list for an impressive 47 weeks. Switch was revolu-
tionary for addressing the issue that many of us face in our daily lives, in our work, and in our 
communities: Why is it so hard to make lasting changes? For many people, change is tough 
and is usually the elephant in the room that everyone dances around while searching for 
answers that are mere band-aids to what must really be addressed. 

As the authors of Switch describe, the problem is the result of a conflict in our brains being 
governed by two different drivers—the rational mind and the emotional mind—that compete 
for control. As the Heaths describe in one example, the rational mind may want to change 
something at work, yet the emotional mind loves the comfort of the existing routine. This ten-
sion can doom a change effort, but if it is overcome, change can come quickly and effectively.

The CPhA Editorial Review Committee (ERC) has taken on the principles of Switch and has 
applied them to this publication, California Pharmacist. This Journal has been published in its 
current form for nearly 15 years, evolving slowly to create compelling content for our readers 
but fundamentally not changing much in its structure or design. However, over the past 18 
months, the ERC has engaged in a series of purposeful deliberations, research, and strategies 
for getting out of the comfort zone of “what we have always done” and envisioning a publica-
tion that is even better than what it is today. 

What does being better mean? It means striving to build on the bright spots that have 
been the hallmark of this publication but also seeking out changes that strive to improve and 
demonstrate more compelling value to the science and practice of pharmacy. These shifts will 
be both large and small, but each with intention and purpose. 

One of Chip Heath’s famous quotes about the motivation for change is, “What’s working, 
and how can we do more of it?” Sounds simple, doesn’t it? Yet, in the real world, this obvi-
ous question is almost never asked. Instead, the question we ask is more problem focused: 
“What’s broken, and how do we fix it?”

I am so pleased that the ERC has taken the opportunity to view the conversations and 
planning for the Journal through the lens of the former quote rather than the latter. There is 
much working well with the current Journal; it’s just time for us to do more of it. 

The first edition of the new publication will be produced with the summer edition of the 
Journal. We invite you to take a look at the new content, format, and style, and we welcome 
your feedback.  

 
Jon R. Roth, CAE 
Chief Executive Officer 

Focusing on the 
Bright Spots



What’s new with the Journal? 
Beginning with the volume 64, number 3 issue, California Pharmacist will be 
renamed as the Journal of Contemporary Pharmacy Practice.This switch re�ects 
a renewed effort to position the Journal with more national visibility, as well as to 
better highlight the contributions of our authors and peer reviewers. 

The Journal will now provide a more open format platform of ideas that includes 
new article departments such as:
 • Case Reports • Clinical Practice Capsules 
 • Evidence-Based Practice • Law Updates
 • Original Research • Precepting Pearls
 • Review Articles
 
The new continuous publication model ensures that your article is published 
online and in an email announcement to journal subscribers within approximately 
2 to 4 months after acceptance. Soon after, it will be featured in printed 
publication.

Editorial Manager, the new article submission site, allows for a more ef�cient 
submission and review process.

Are you interested in being published 
or contributing?
The Journal provides content that is clinically-oriented and based on relevant 
models of practice. In order to achieve content and editorial excellence, CPhA’s 
Editorial Review Committee (ERC) seeks those who may be interested in 
authoring articles and/or becoming peer reviewers. Contributions from students, 
residents, practicing pharmacists, and researchers are welcome. If you would like 
to submit a manuscript or register as a peer reviewer, please visit 
cpha.com/journal for more information.

The Journal editors are also seeking photographs, drawings, or paintings for 
inclusion in the printed publication. The artwork should be high-quality, in digital 
format, and contain no identi�able people. Please email your submission to 
Jill Pfund at jpfund@cpha.com. If your submission is chosen for inclusion, the 
editors will contact you.

the journal is rebranding

Learn more about 
manuscript submission 
and peer review at 
cpha.com/journal or 
scan the QR code to 
be contacted by an 
Editorial Staff Member!

Contact
For content questions:
Karl Hess, PharmD
Editor-in-Chief
karl_hess@kgi.edu

For technical assistance:
Jillian Pfund 
Communications Coordinator
jpfund@cpha.com

learn more about the refresh and how to get involved below

Congratulations!
CPhA Student Chapters at West Coast University and the University of California 
San Diego won the Name the Journal Contest, which contributed to the new name!
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Poster Presentations

A Systematic Review 
Examining Effective 
Substance Abuse 
Prevention Programs 
and the Potential Impact 
on Reducing Over-the-
Counter Medication Abuse 
in Adolescents
Joselino Cabrera, Karlie Grate, Mintra 
Muanraksa, Ngoc Duyen Nguyen, 
Dane Osmond, Meera Patel, Keith 
Suehiro, Tungie Williams

OBJECTIVE: To systematically review 
studies covering adolescent sub-
stance abuse prevention programs, 
qualify and quantify effective compo-
nents of successful programs, and to 
present healthcare professionals with 
key factors identified from this sys-
tematic review to prevent adolescent 
over-the counter (OTC) medication 
abuse. 

BACKGROUND: Adolescents have 
shown to be susceptible to different 
types of drug abuse, including OTC 
medications such as cough products, 
sedative antihistamines, decon-
gestants, and laxatives. Successful 
intervention programs that targeted 
alcohol, tobacco, and prescription 
drug abuse have demonstrated a 
decrease in the prevalence of abuse 
among adolescents. Studies examin-
ing programs dedicated to prevent-
ing adolescents from abusing OTC 
medications are currently lacking. 
Understanding key characteristics of 
successful adolescent  prevention 
programs may provide opportunities 
for healthcare professionals, such as 
pharmacists, to play a role in  
preventing adolescent OTC medica-
tion abuse.

METHODOLOGY: A systematic 
search in the PubMed, Medline, 
National Institute of Health, and Web 
of Science databases was conducted 
on articles concerning adolescent 
substance abuse prevention, pub-
lished from January 2006 to July 
2016. Studies were evaluated with the 
Medical Education Research Study 
Quality Instrument (MERSQI). Key 
search words included adolescent, 
substance-related disorders preven-
tion/control, alcohol prevention/con-
trol/treatment outcomes, and health 
education/attitude/practice. Inclusion 
criteria included study subjects less 
than 18 years old at start of interven-
tion, articles published in the English-
language, adolescent substance abuse 
prevention or treatment programs, 
and studies that showed statistically 
significant improvement in reducing 
adolescent drug abuse. Exclusion 
criteria included meta-analysis or 
review articles, studies conducted in a 
hospital or rehabilitation clinic, studies 
that showed undetermined success 
in intervention, lack of direct contact 
with study subject, and studies with 
less than 10 on the MERSQI. 

RESULTS: Of the ten included stud-
ies, the most common characteristics 
were multiple-education sessions, 
social/behavioral therapy, parent 
involvement, school-based programs, 
and community based programs. Ten 
studies reported inclusion of multiple-
education sessions, nine studies 
reported inclusion of social and 
behavioral therapies, and eight studies 
reported inclusion of parent involve-
ment. Seven studies reported school-
based programs, while five studies 
reported community-based programs. 

Social and behavioral therapy involved 
in the studies reported using tech-
niques such as motivational interview-
ing or cognitive behavioral therapy to 
improve social and behavioral atti-
tudes. Only one study utilized health 
experts to help achieve program goals. 
The mean MERSQI score was 13.20 
(SD 1.05).  

CONCLUSION: Substance abuse 
programs that included multiple 
education sessions, social/behavior 
therapies, parent involvement, and 
those conducted in a school-based 
environment were successful in 
preventing adolescent substance 
abuse. Future studies are needed to 
examine whether these interventions 
along with healthcare professionals, 
such as pharmacists, can successfully 
deter adolescents from OTC abuse. It 
is important to consider a collaborative 
approach when including healthcare 
professionals along with parents, ado-
lescents, and trained facilitators.

Adverse Outcomes 
Associated with 
Benzodiazepine Use 
Among Veterans 
Diagnosed with Post-
Traumatic Stress Disorder 
Within Veterans Affairs 
San Diego Healthcare 
System
Faiza Morado, Pharm.D. Candidate 
2017, Teresa Vu, Pharm.D. Candidate 
2017, Jasmine Reber, Pharm.D., 
Jeanne Ventura, Pharm.D., BCPS, 
Veterans Affairs San Diego Healthcare 
System 

Poster Abstracts
Selected to Present at
Western Pharmacy Exchange



www.cpha.com/journal   |   Spring 2017  |   California Pharmacist     9

OBJECTIVE: To evaluate in post-
traumatic stress disorder patients the 
association between long-term ben-
zodiazepine use in excessive utilizers 
and benzodiazepine adverse outcomes 
requiring emergency department visits 
at Veterans Affairs San Diego Health-
care System (VASDHS).

BACKGROUND: The Department of 
Defense (DOD) and Veterans Affairs 
(VA) Post-Traumatic Stress Disor-
der (PTSD) management guidelines 
discourage the use of benzodiazepines 
while favoring selective serotonin 
reuptake inhibitors (SSRIs) or selec-
tive norepinephrine reuptake inhibitors 
(SNRIs) as first line. Some studies 
suggest adjunct benzodiazepine use 
to SSRIs and SNRIs in acute PTSD 
proves to be beneficial when intended 
for short-term use defined as a period 
not to exceed four (4) weeks. How-
ever, other clinical studies suggest 
that risks, such as dependence, toler-
ance, and withdrawal, outweigh the 
benefits of benzodiazepines. Despite 
the evidence, benzodiazepines 
continue to be utilized above 30% at 
VA Healthcare Systems, illustrating 
discordance between the DOD/VA 
guidelines and prescribing practices.

METHODS: A retrospective cohort 
study based on chart reviews con-
ducted from October 1, 2012 to 
October 1, 2015 using the electronic 
medical record system at VASDHS. 
The study included 84 PTSD patients 
identified by ICD-9 code 309.81 who 
utilized benzodiazepines greater than 
12 months (long-term use). The study 
population was narrowed to exces-
sive users defined as patients with a 
medication possession ratio (MPR) of 
greater than 100%. Primary adverse 
outcomes included the number 
of emergency room visits and the 
number of hospital admissions. The 
reason for each emergency room visit 
was also documented. No statistical 
analyses were performed. Descriptive 
data were analyzed using Microsoft® 
Excel. 

RESULTS: Benzodiazepine prescrib-
ing patterns were mainly focused on 

anxiety indications (86.9%) rather than 
PTSD (1.19%). Some patients had 
multiple indications, such as anxiety 
and muscle spasm. Out of the 84 
PTSD patients, 48% visited the Emer-
gency Department (ED), resulting in 
120 ED visits. 1 out of 120 ED visits 
(0.8%) were related to benzodiazepine 
adverse outcomes in which a patient 
on scheduled alprazolam visited the 
ED due to altered mental status sec-
ondary to polypharmacy.

CONCLUSION: At VASDHS, long-
term benzodiazepine use in exces-
sive utilizers is not associated with 
an increased rate in the incidence of 
adverse outcomes. The finding that 
1 out of 120 ED visits were related to 
benzodiazepines reassures that PTSD 
patients are not experiencing serious 
benzodiazepine adverse effects that 
require ED visits or admissions. Fur-
thermore, benzodiazepine use at VAS-
DHS has aligned with the change in 
the VA PTSD management guidelines, 
which discourage benzodiazepine use 
for PTSD.  

Assessing the Acceptance 
of the Pay-For-
Performance Model in 
a Segment of California 
Pharmacists
Michael S. Lam, Alice Blaj, Briana 
Zimmers, Michael Yoon, Brian Park, 
Thu Le, Han Dinh, Jessie Wang, Sarah 
McBane, PharmD, James Colbert, 
PharmD. University of California, San 
Diego Skaggs School of Pharmacy and 
Pharmaceutical Sciences 

OBJECTIVE: This study aims to better 
understand pharmacists’ attitudes, 
experience, perceived problem and 
benefits of pay-for-performance com-
pared to a traditional payment model.

BACKGROUND: Pay-for-Performance 
(P4P) is a payment model in which 
providers are rewarded financially for 
an improved outcome of patient care. 
This payment model has huge savings 
potential while enhancing quality of 
care. It is essential to understand the 
general attitudes and knowledge of

pharmacists toward P4P before 
implementing it in pharmacy settings.

METHODS: A cross-sectional study 
was performed where a survey was 
sent to pharmacists affiliated with 
UC San Diego School of Pharmacy. 
Chi-square and Odds ratio (OR) tests 
were used to assess an association 
between payment preference and the 
following factors: management experi-
ence, experience with P4P, years of 
practice, and familiarity with P4P. Six 
benefits and six problems relating to 
P4P were evaluated.

RESULTS: Eighty-seven pharma-
cists participated in our survey. Fifty 
preferred traditional pay and thirty-
seven preferred P4P. The OR analysis 
suggests: 1) Pharmacists with P4P 
experience are 50% more likely to 
prefer P4P 2) Pharmacists with man-
agement experience are 39% more 
likely to prefer P4P 3) Pharmacists 
with less than five years of working 
experience are 12% more likely to 
prefer P4P. The top perceived benefit 
of P4P was increased collaboration 
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among healthcare providers. The main 
perceived challenge was cumbersome 
billing processes. 

CONCLUSION: Pharmacists with P4P 
experience held more positive views 
of the payment model. Pharmacists 
without experience in the program 
were less supportive. The positive 
responses towards P4P from those 
with P4P experience suggest that 
employers may receive more buy in 
from their staffs by educating them 
about the benefits of the model. 

California Pharmacists’ 
Knowledge and 
Perceptions About 
Electronic Nicotine 
Delivery Systems 
Huge Aguilar, Hunter Davis, Jeni 
Hagan, Sonya Kedzior, Raymond Lee, 
Liriany Pimentel, Denise Tran, Priya 
Vallabh

BACKGROUND: Use of Electronic 
Nicotine Delivery Systems (ENDS), 
such as electronic cigarettes (e-ciga-
rettes), have increased considerably 
within the past 5 years. While the 
health risks of traditional cigarettes 
are known and addressed, the safety 
of long-term ENDS usage and their 
effects on public health are not yet 
established. Because pharmacists are 
certified smoking cessation counsel-
ors, it is important for pharmacists to 
be informed about ENDS and their 
safety. However, information regard-
ing pharmacists’ knowledge and 
perceptions of the safety of ENDS is 
not known. 

OBJECTIVE: To assess pharmacists’ 
knowledge and perceptions about 
ENDS, their safety, and their use as a 
cessation tool in order to evaluate the 
need for continuing education about 
ENDS for pharmacists. 

METHODS: A 10-question survey was 
created by adapting validated ques-
tions from existing surveys created 
by prominent organizations that focus 
on smoking cessation, nicotine and 
tobacco research, and addiction. 

The IRB approved survey was 
disseminated via email between 
June 22, 2016 and August 6, 2016 to 
licensed pharmacists in California.

RESULTS: Despite the lack of verified 
information, the majority of pharma-
cists had an opinion regarding the 
safety of ENDS. Most pharmacists 
answered the questions instead of 
selecting the “I don’t know” option. 
This indicates that pharmacists’ knowl-
edge on ENDS safety may be based 
on unverified information. Additionally, 
only 10% of respondents said their 
clinic tracks ENDS usage in patients. 
This may indicate that the majority of 
pharmacists don’t inquire about ENDS 
usage, which may attributed to a gap 
in education about ENDS resulting 
in potential discomfort in counseling 
about ENDS.

CONCLUSION: Our survey illustrates 
varying degrees of knowledge and 
uncertainty regarding the safety and 
regulation of ENDS among California 
pharmacists. We believe this data 
emphasizes the need for pharmacy 
organizations to create a continuing 
education course about ENDS for 
pharmacists. 

Designing Cancer Drug 
Guidelines for Improving 
Individualized Drug 
Therapy
Hooree Amerkhanian, Ruben Abagyan 
Ph.D.. University of California, San 
Diego - Skaggs School of Pharmacy 
and Pharmaceutical Sciences

OBJECTIVE: 1) To collect information 
about all medications used for the 
treatments of cancer; (2) To build a 
three dimensional map which com-
pares cancer drugs based on many 
properties and thus facilitate the 
matching of a drug to the profile of a
cancer patient. 

BACKGROUND: Cancer is the second 
leading cause of death worldwide. 
According to the National Cancer 
Institute, it is estimated that 1,685,210 
new cases will be diagnosed in the 

United States in 2016, and 595,690 
people will die from cancer. Although 
there are many therapies to manage 
and treat cancer, improvements can 
be made to cancer therapy regimens 
in order to optimize the treatment of 
patients. 

METHODS: This systemic review 
study consisted of collecting cancer 
drug information, and the variables 
included molecular weight, chemi-
cal class, drug targets, indication(s), 
toxicity, formulation(s), and frequency 
of use according to Medicare Part D 
data. The information was collected 
and managed using the Concurrent 
Version System (CVS) on UNIX. With 
Graphviz programs, NEATO and DOT, 
the collected variables were then used 
to design a map.

RESULTS: In the designed three-
dimensional map, each drug is 
represented by a sphere and is sepa-
rated from other drugs by a specific 
distance. The distance represents how 
similar or how different each drug is 
from the others, based on its different 
properties. Using this map, healthcare 
professionals can design patient-
specific regimens that target differ-
ent genetic mutations, or they can 
find substitution options if a patient 
becomes resistant to a particular drug.
 
CONCLUSION: The collected infor-
mation about cancer drugs and the 
created map will be beneficial for 
patients, researchers, and anyone 
from the healthcare team. In the 
future, we hope to apply these maps 
to a clinical setting and analyze if can-
cer patients improve with the imple-
mentation of this map. 

Development of a 
Prediction Model For 
Preventable 30-Day 
Readmissions in Heart 
Failure Patients 
Melanie Lam, Stephanie Do, Stephen 
Wei, Evan Adintori, Rebecca Lai, 
Dzuyen Nguyen, Katherine Tran, and 
Daniel Kudryashov, PharmD. Keck 
Medical Center of USC. 
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OBJECTIVE: The study aimed to 
determine the socio-economic and 
biological factors associated with 
unplanned 30-day readmission of HF 
patients at Keck Hospital of USC as 
well as the level of readmission risk 
associated with the individual factors. 

BACKGROUND: Hospital readmis-
sions rate for index medical condition 
is an important quality metric that also 
has a financial impact for hospitals par-
ticipating in the Centers for Medicare 
and Medicaid Services (CMS) Hospital 
Read-missions Reduction Program 
(HRRP). Heart Failure (HF) – one of the 
conditions subject to the HRRP – is a 
condition involving complex medica-
tion regimens requiring close pharma-
cological management. In addition, 
medication non-adherence can lead to 
potentially preventable readmissions. 
Several studies evaluating the impact 
of pharmacy-based transitional care 
interventions on 30-day readmission 
rates in HF patients have shown prom-
ising results. However, due to the 
scarcity of interventional re-sources 
it is important to focus pharmacy 
interventions on patients at high risk 
for readmission. Furthermore, several 
studies underscored the importance 
of identifying patients at high risk of 
preventable readmissions. As part of 
a greater roll-out plan for a transitional 
care program at an academic medical 

center, this project will focus on the 
development of a prediction model 
for preventable 30-day readmis-
sions in HF patients at Keck Medi-
cal Center of USC. Development 
of a prediction tool will allow for 
risk stratification of the HF popula-
tion and targeted use of pharmacy 
resources. 

METHODS: This is a descriptive 
study, retrospective chart review, 
followed by statistical modeling 
and risk-indexing. Initial multivariate 
regression using binomial logical 
model was performed including 
known predictors of 30-day readmis-
sion of HF patients as well as factors 
supported by theory. All predicted 
variables were included in the initial 
analysis. After initial regression, 
regressors not significantly cor-
related with the depended variable 
(two-tailed α = 0.5) were dropped 
from further analysis. Inclusion 
criteria were admission to Keck 
Hospital of USC with a principal diag-
nosis of HF (ICD-9 Codes: 402.01, 
402.11, 402.91, 404.01, 404.03, 
404.11, 404.13, 404.91, 404.93, 
428.xx) between January 1, 2010 
to September 30, 2015. Exclusion 
criteria were patient age under 18, 
patient death during hospitalization, 
discharge against medical advice, 
transfer to acute care facility, admis-

sion occurred within 30 days of index 
admission, and incomplete administra-
tive or clinical data. All tests related 
to model derivation were performed 
utilizing Stata/IC 14.0
statistical software.

RESULTS: A total of 604 patients 
were included in the analysis. Univari-
ate analyses revealed the following 
variables to be significantly correlated 
with an unplanned 30-day readmis-
sion: male gender (OR 1.86, p=0.017, 
95% CI 1.11-3.11); number of medica-
tions on admission (OR 0.95, p=0.011, 
95% CI 0.91-0.99); history of ESRD 
on admission (OR 2.17, p=0.030, 95% 
CI 1.08 – 4.40); Serum Creatinine on 
admission (OR 0.1.16, p=0.049, 95% 
CI 1.00-1.35); discharge without loop 
diuretic (OR 1.7, p=0.036, 95% CI 
1.04-2.78); discharge on any antihy-
pertensive agent (OR 0.57, p=0.044, 
95% CI 0.33-0.99); presence of Beers 
list medication on discharge (OR 
0.62, p=0.050, 95% CI 0.38-1.00); 
and discharge on 5 to 10 medications 
(OR 1.81, p=0.011, 95% CI 1.14-2.86). 
Only history of ESRD, male gender, 
and discharge on 5 to 10 medications 
remained significant in a multivariate 
analysis. History of ESRD increased 
absolute 30-day readmission risk by 
11% (p=0.03, 95% CI 1.08-4.43), 
discharge on 5 to 10 medications 
increased absolute 30-day readmis-
sion risk by 11.4% (p=0.016, 95% 
CI 1.11-2.79), and males were 5.6% 
higher absolute risk for 30-day read-
mission (p=0.016, 95% CI 1.11-3.12).

CONCLUSION: Univariate analysis 
revealed male gender, history of 
ESRD, serum creatinine on admission, 
discharge without a loop diuretic, and 
discharge on 5 to 10 medications to 
be positively correlated with 30-day 
hospital readmission. Number of 
medications on admission, discharge 
on any antihypertensive medication, 
and discharge with a beers list medi-
cation were found out to be negatively 
correlated with 30-day readmission 
on univariate analysis. However, upon 
adjusting with a multivariate logistical 
regression, the significance of nega-
tive correlations was lost. Male gen-
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der, history of ESRD and discharge on 
5-10 medications remained significant 
in a multivariate logistical regression 
model. 

Effect of Personal 
Background on 
the Perceptions of 
Professionalism in 
Pharmacy School Didactic 
Years 
Brienna Andrews, Helen Berhane, 
Caroline Farr, Danielle Fox, Pamela 
Lekhter, Tran Nguyen, Christopher Yee, 
Gabriela Young

OBJECTIVE: The aim of this study 
was to evaluate which, if any, char-
acteristics affect perceptions of 
professionalism within the graduate 
pharmacy program at Touro University 
California.

BACKGROUND: Developing a culture 
of professionalism is one of the values 
advocated by professional graduate 
programs, including pharmacy, to 
ensure that their graduates uphold 
both technical and ethical standards of 
the profession. Individual background, 
age, and work experience are among 
the variables that may influence how 
one perceives professional behavior.

METHODS/DESCRIPTION: A 
Qualtrics survey was administered 
to first- and second-year pharmacy 
students as well as faculty and staff 
of Touro University. The first portion 
of the survey queried demographic 
attributes including age, gender, work 
experience, and cultural background. 
Participants then evaluated a series of 
scenarios and judged whether or not 
the behavior constituted professional 
conduct based on a 4-point Likert 
scale.

RESULTS: Data included 181 student 
responses and 40 faculty and staff 
responses. Of the student partici-
pants, the average age was 26.8 ± 4.3 
years, with the majority being female 
(62%) and of Asian descent (68.7%). 
The following variables were associ-
ated with students who gave the more 

professional response: no additional 
degrees after undergraduate studies, 
work experience, and high attendance 
at pharmacy school lectures. Students 
with work experience, specifically 
full-time positions during undergradu-
ate education, were associated with 
higher expectations of professionalism 
(p = 0.003). Students who missed 
fewer than 2 lectures per month also 
gave the more professional answers 
to the aforementioned question (p = 
0.016).

CONCLUSION: Overall, the results of 
this study indicate that work expe-
rience and high class attendance 
are associated with students who 
appropriately identified professional 
conduct. Considering these findings, 
Touro University may benefit from 
altering the curriculum to include more 
work experience simulations and 
enforce class attendance in an effort 
to imbue more professionalism in the 
student population. 

Emergency Contraception 
Counseling in California 
Retail Pharmacies: A 
Mystery Caller Study  
Gellan Kashou*, Skaggs School 
of Pharmacy and Pharmaceutical 
Sciences, University of California 
San Diego; Lindsay Ditmars*, 
Skaggs School of Pharmacy and 
Pharmaceutical Sciences, University 
of California San Diego; Kelly Cleland, 
MPH, Princeton University; Tracey 
Wilkinson, MD, MPH, Indiana 
University School of Medicine; Lisa 
Bayer, MD, MPH, Oregon Health 
and Science University; Sally Rafie, 
PharmD, Skaggs School of Pharmacy 
and Pharmaceutical Sciences, 
University of California San Diego, 
Birth control pharmacist. *Authors 
contributed equally

OBJECTIVE: The primary objective 
was to determine which EC methods 
are discussed when calling commu-
nity pharmacies. Secondary objec-
tives were same-day availability of EC 
methods and characteristics of phar-
macies and pharmacists associated

with more comprehensive counseling.

BACKGROUND: There are three safe 
and effective methods of emergency 
contraception (EC) available in the 
United States: levonorgestrel, ulipristal 
acetate, and the copper intrauterine 
device (Cu-IUD). Pharmacists in Cali-
fornia can prescribe and dispense oral 
EC directly to patients pursuant to a 
statewide protocol. 

METHODS/DESCRIPTION: Female 
mystery callers posing as 21-year-
olds called all retail pharmacies in two 
California cities inquiring about options 
to prevent pregnancy after sex using 
a standardized script between July 
and November 2016. Callers rated the 
pharmacists’ perceived helpfulness and 
accuracy of information regarding EC 
methods.

RESULTS: A total of 243 calls were 
completed (San Diego n=128 (52.7%), 
San Francisco n=115, (47.3%)). Nearly 
all callers (98.4%) were transferred after 
requesting to speak to a pharmacist. 
Following the initial question about 
options for pregnancy prevention after 
unprotected sex, pharmacists suggested 
levonorgestrel (88.0%), both ulipristal 
acetate and levonorgestrel (1.6%), and 
ulipristal acetate (0.4%). The remaining 
10% did not have EC or did not mention 
EC methods by name. Upon probing 
about other options or four days since 
unprotected sex, pharmacists also men-
tioned ulipristal acetate (21.0%), Cu-IUD 
(0.4%), or nothing additional (78.6%). 
Among those who offered levonorg-
estrel, 92.2% had it in stock, compared 
to 37.3% of ulipristal acetate in stock. 
Most pharmacists were perceived to be 
helpful or somewhat helpful (92.6%) and 
providing mixed accuracy information 
(72.8%)

CONCLUSION: A large majority of 
pharmacies offered and stocked at 
least one EC option, an improvement 
from prior studies evaluating ulipristal 
availability. However, there were missed 
opportunities in offering more effective 
methods. Educational efforts targeting 
pharmacists regarding EC may improve 
counseling. 
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Evaluation of Attitudes 
Towards the Advancement 
of Outpatient and Inpatient 
Pharmacy Technician Roles 
Alice Deng; Adrian Lau; Grace Tran; 
Ajmal Zarifi; PharmD Candidates Class 
of 2018; Nora Elmajian; Allison Lee; 
Jelina Nguyen; PharmD Candidates 
Class of 2019; Patrick Chan, PharmD, 
PhD; Marie Davies, PharmD, MS 

BACKGROUND: Pharmacists as 
healthcare providers and the roles in 
which we are associated are expanding 
with the passage of S.B. 493 and the 
introduction of H.R. 592 and S. 314. As 
the roles of pharmacists advance, it is 
possible that pharmacy technician roles 
will expand as well. However, training 
and licensure as a pharmacy technician 
in California is not standardized. The 
C.R.E.S.T. Summit Survey showed 84% 
of respondents agreed the Pharmacy 
Technician Certification Board (PTCB) 
should establish an advanced pharmacy 
technician designation; 81% agreed 
that pharmacy technicians performed 
tasks allowing time for pharmacists to 
dedicate to patient care. A review of 11 
studies on “tech-check-tech” published 
since 1978 shows that the accuracy of 
technicians in identifying errors is com-
parable to that of pharmacists.The pur-
pose of this study was to evaluate the 
current attitudes towards advancement 
of pharmacy technician roles among 
pharmacists and technicians practicing 
in California. 

METHODS: This is an IRB-approved 
survey study with current intern phar-
macists being excluded. Four surveys 
were created, each with questions 
geared towards one of the four target 
populations. Paper surveys were distrib-
uted in-person to a variety of outpa-
tient and inpatient pharmacies. Survey 
responses were based on a four-point 
Likert scale (1 = strongly disagree to 4 
= strongly agree). All survey responses 
were anonymous and were evaluated 
in aggregate. The degree of difference 
between the median scores of outpa-
tient pharmacy technicians and phar-
macists as well as inpatient pharmacy 
technicians and pharmacists on the 
Likert scale was assessed via a 

Mann-Whitney U comparison test.

RESULTS: Outpatient technicians were 
significantly more confident in their 
abilities (than pharmacists felt in techni-
cians’ abilities) at having a technician 
check their verification of controlled 
(non-CII) prescription refills and provide 
counseling (diabetes education, smok-
ing cessation, and/or nutrition) (P=0.002 
and P=0.04, respectively). Outpatient 
pharmacists preferred technicians 
receive more training in Information 
Technologies (IT) compared to whether 
or not technicians themselves preferred 
to receive more IT training (P = 0.04). 
Inpatient technicians were significantly 
more confident in their own abilities 
(than pharmacists felt in technicians’ 
abilities) in checking another technician’s 
sterile IV admixtures (P=0.04) and han-
dling medication reviews or medication 
reconciliation upon admission and dis-
charge (P=0.04). Inpatient pharmacists 
had a greater preference for technicians 
setting up and troubleshooting Pyxis 
machines than inpatient technicians 
(P=0.01). 

Factors Impacting 
Acceptance into Pharmacy  
Post-Graduate Training 
Programs 
Joseph Isaiah Cambe, Sophie Cheng, 
Miriam Eshaghian, Tiffany Hwang, Jenny 
Nguyen, Devin Panlasigui, Alex Silva, 
Garine Tomassian. Advisors: Michelle 
Chu, PharmD, CDE, BCACP; Melissa 
Durham, PharmD, MACM, BCACP, 
DAAPM; Edith Mirzaian, PharmD, 
BCACP

OBJECTIVE: Identify student prepara-
tion factors that lead to higher match 
rates for obtaining a residency or fel-
lowship and determine if these student 
preparation factors correlate with factors 
that residency and fellowship
directors prioritize in selecting their 
respective candidates. 

BACKGROUND: Post-graduate train-
ing programs are becoming more com-
petitive to obtain among recently gradu-
ated pharmacy students. The continuing 
expansion of the Doctor of Pharmacy 

degree in the healthcare field and the 
steady incline of pharmacy graduates has 
created increased
competition for the limited number of
positions in postgraduate training pro-
grams. Previous studies have reported 
the importance of the self-perceived 
readiness for post-graduate training and 
the selection criteria used by pharmacy 
residency programs. However, additional 
work is needed to understand the cor-
relation between student
preparations and acceptances into post-
graduate training programs.

METHODOLOGY: Two separate online 
surveys, a survey for newly graduated 
student pharmacists in California and a 
survey for residency and fellowship direc-
tors nationwide, were distributed in order 
to identify the significance of a number 
of factors that may have an impact on 
acceptance into pharmacy post-graduate 
training programs. Both surveys con-
sisted of multiple choice, select all that 
apply, 5-point Likert scale, and open-
ended format questions.

RESULTS: 109 responses were received 
from student pharmacists in California in 
the graduating class of 2016. Of these 
students, 92 (84%) applied to a post-
graduate training  
program. Of the students who applied, 
80 (87%) matched. Survey data did not 
show a statistically significant difference 
between graduates who were matched 
and graduates who did not, largely due to 
response bias. Surveys were distributed 
to 1202 residency and fellowship direc-
tors across the nation. 372 responses 
were received. Of these responses, 359 
(96.5%) were from residency directors, 
and 13 (3.5%) were from fellowship 
directors. The three factors the directors 
felt were most important were the inter-
view (4.9), recommendation letters (4.4), 
and leadership experience (3.9).

CONCLUSION: Interestingly , accep-
tance to a post-graduate training program 
appears to rely less on academic and 
scholarly achievement. Directors appear 
to value the character of an applicant 
most, granted these applicants maintain 
a certain standard in their academic 
performance.
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Missed Vaccination 
Opportunities Based on 
Vaccine Screening Forms 
Albert Bach, Pharm.D.; Karen Luong*; 
Melissa Sandoval*; Huy Tran*; Jeffery 
Goad, Pharm.D., MPH. Chapman 
University, School of Pharmacy; Irvine, 
CA. *Pharm.D. Candidate 2018

OBJECTIVES:
1. Determine the common ele-

ments of an immunization 
screening form

2. Determine which questions 
on the screening form are 
more likely to yield a vaccine 
indication

3. Determine the number of 
patients that may be indicated 
for vaccines using vaccine 
screening information

BACKGROUND: California has 
allowed pharmacists to vaccinate for 
many years. However, pharmacists 
have traditionally been “reactive” 
vaccinators, waiting for patients to ask 
for a vaccine instead of proactively 
assessing them for vaccine needs. 
Screening forms are completed for 
vaccinated patients. Screening forms 
contain demographic and health ques-
tions, which are used to determine if a 
patient is eligible or contraindicated to 
receive a vaccine. The objective of this 
project is to determine if these forms 
can be used to assess patients for 
other vaccine needs. 

METHODOLOGY: Screening form 
data from 6 different pharmacies in 
California, were collected retrospec-
tively from June 1, 2015 through May 
31, 2016. De-identified data included 
basic demographics, answers to 
immunization screening questions and 
vaccine administered during that visit. 
The Advisory Committee on Immuni-
zation Practices (ACIP) recommenda-
tions were used to forecast vaccine 
needs using the limited demographic 
and health history available from the 
screening forms. Descriptive statis-
tics will be presented characterizing 
the demographics of vaccines, age 
based and health condition based 
recommendations and the quantity of 

possible vaccines and individual might 
receive. 

RESULTS: Data was collected from 
3163 pharmacy vaccine screening 
forms. Influenza vaccines made up 
52.7% (n=2075) of the vaccina-
tions that were administered by the 
pharmacies. Using primarily age, 
49.1% (n=1555) and 39.5% (n=1251) 
of patients receiving vaccines at the 
pharmacy may be indicated for the 
zoster, or both the zoster and pneumo-
coccal vaccines, respectively. Screen-
ing form questions that inquire about a 
patient’s medical history are also able 
to identify 13.4% (n=411) of patients 
with a potential need for pneumococ-
cal vaccines. However, the study was 
only able to identify a small number 
of patients for vaccine needs using 
comorbidities as this was not often 
listed on the screening forms or was 
not explicitly asked. Thus, more infor-
mation must be elicited from patients, 
providers or immunization registries 
to increase the number of vaccine 
opportunities. 

CONCLUSION: Our data indicates 
that pharmacists can identify immu-
nization opportunities proactively by 
using their immunization screening 
form not only to identify contraindica-
tions, but also indications.  

The Impact of 
Telepharmacy Relating to 
Medication Safety in Rural 
Areas Of California 
Vu Nguyen, Warda Nawaz, Vinna 
Nam, Linh Doan, Josephine Wong, 
Nicole Quang, Shirley Zhu. California 
Northstate University of Pharmacy.
 
OBJECTIVE: Telepharmacy is the 
process of providing pharmaceutical 
care at a distance via information and 
communication technology. Due to the 
decline of pharmacies in rural areas, 
there has been an increased need for 
telepharmacy. In order to determine 
the level of need in this highly urban-
ized state of California, we need a 
region that is mixed rural and subur-
ban. Thus, we focused on Yolo  

County where 7% of the population is 
rural.  

PURPOSE: To evaluate the impact of 
telepharmacy in rural areas of California, 
we analyzed database articles regard-
ing (1) the capability of telepharmacy 
to reach patients in rural California 
(2) the potential services provided by 
telepharmacy, and (3) the quality of care 
provided by telepharmacy.

METHODOLOGY: This review was 
conducted through a database litera-
ture search (Pubmed, ScienceDirect, 
Ovid) concerning the implementation of 
telepharmacy focusing on medication 
safety in the pharmacy setting in rural 
areas in California. The analysis of the 
data is aimed at determining the ben-
efits of telepharmacy and barriers faced 
by pharmacies in rural areas.

RESULTS: Quality: A study done by 
the UC Davis involving 6 rural hospitals 
across California showed that 19.2% 
of the patients enrolled in the telephar-
macy project experienced one or more 
medication errors that were success-
fully prevented. The 2 most common 
sources of error were found to be lack 
of knowledge and unclear orders. These 
numbers suggest that a significant 
impact can be made if telepharmacy 
were to be implemented on a larger 
scale in rural areas where around the 
clock pharmacy access is not available. 
With more medication errors detected 
and prevented, the quality of healthcare 
can be greatly improved. 

Cost: A study done in California after 
the use of telepharmacy estimated 
that it avoided $15,064 per week by 
preventing medication-related problems 
between three hospitals. In one year, an 
average of $261,109 in total cost can be 
avoided by one hospital with the imple-
mentation of telepharmacy. Although 
the installation of telehealth systems 
are expensive, a comprehensive study 
by UC Davis shows that there is a
saving of $4,662 per use. 
 
Access: Telepharmacy has the poten-
tial to be accessed virtually anywhere. 
With each available healthcare facility 
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that participates in the program, even 
more patients living in rural areas can 
be reached. As shown in the North 
Dakota Telepharmacy Project, the 
increase in the quality of healthcare 
has the power to expand communities 
and create new jobs, which in turn will 
help develop telepharmacy and extend 
its reach even farther. 

CONCLUSION: It is concluded from 
this study that the implementation of 
telepharmacy in rural areas of Califor-
nia, such as Yolo county, will make 
a big impact on not only medication 
safety, but also on the cost and access 
of health care. The limitations of this 
review include the small number 
of studies conducted on the use of 
telepharmacy in rural areas, including 
the state of California. The future of 
telepharmacy and its potential how-
ever, calls for more extensive research 
in order to expand upon its promising 
benefits to healthcare. 

Will the Advanced 
Practice Pharmacist (App) 
Component of the Passage 
of Sb 493 Divide the 
Pharmacy Profession? 
Tiffany Nguyen, Michael Phan, 
Jasmine Sardar, Onyeka Peter 
Godwin, Jackson Tran, Sarah Audi, 
Ethan Nguyen, Christie Yoon, Mark 
Brouker, PharmD., Lawrence Brown, 
PharmD., PhD, Jeff Goad, PharmD., 
MPH. Chapman University School of 
Pharmacy, Irvine, CA

OBJECTIVE: To characterize percep-
tions of key leader pharmacists in 
California regarding the positive and 
negative aspects of implementation of 
APP licensure; to determine poten-
tial communication strategies with 
pharmacists to better explain the role 
of the APP in California; to understand 
the attitudes and perceptions of phar-
macists on whether APP will divide 
the pharmacy profession.

BACKGROUND: The passage of Cali-
fornia's Senate Bill 493 in 2013 was 
a monumental event for pharmacists 
practicing in the state. In addition to 
expanding pharmacists' abilities to fur-

nish certain medications, it created the 
"Advanced Practice Pharmacist" (APP) 
role, which would be regulated by the 
state's Board of Pharmacy. APP's can 
perform patient assessments, order 
and interpret tests, refer patients to 
other health providers, collaborate 
with other medical professionals in the 
management of patient diseases, and 
initiate, adjust, and discontinue drug 
therapies. Certain qualifications and 
training must be met and a separate 
licensure granted. Although the ben-
efits of APPs is yet to be determined, 
we believe the current pharmacists’ 
beliefs and perceptions pertaining to 
APP status is greatly lacking in Califor-
nia. North Carolina and New Mexico 
have expanded the scope of practice 
for pharmacists creating the APP 
role. This resulted in conflict not only 
between medical professions but also 
within the pharmacist profession itself. 
The conflict within the pharmacist pro-
fession itself is of particular interest 
and is the focus of this research.

METHODOLOGY: Qualitative 
semi-structured in-depth interviews 
of 20-30 minutes duration were 
conducted with 10 key informant 
pharmacists geographically represen-
tative of California and representa-
tive of community and institutional 
practice. The interview included 16 
open-ended questions related to the 
Advanced Practice Pharmacist (APP) 
and explored the following: knowledge 
of APP laws and regulations, APP 
function in the healthcare setting, 
perceptions of APP utility, financial 
implications of APP, overall impact 
of APP on the pharmacy profession 
and prospective future outcomes of 
APP. The interview period took place 
from October 2016 until December 
2016. The IRB was approved for this 
interview method and although the 
participants were actively recruited, 
their contact information, role in phar-
macy and leadership position were 
not linked to their response. Data was 
inputted into Qualtrics software for 
analysis. 

RESULTS: All participants (n=10) 
understood the implications of SB493 

and all but one participant were aware 
of the APP licensure requirements. In 
regards to financial compensation, 90% 
of participants agreed that compensa-
tion will be a determining factor for pur-
suing APP. Nearly 60% of participants 
realize that APP may become a norm 
in the future but at least 40% either 
are not sure or do not believe it will be. 
Although 70% felt that two classes of 
pharmacists should exist, 30% felt it 
was not necessary. In terms of financial 
compensation, only 40% believed that 
Medicare and Medical would only com-
pensate APP services, but others do not 
believe this will happen. 30% felt that 
there would be no difference in roles 
and responsibilities since APP pharma-
cists will perform under protocols. 60% 
advocated for greater public awareness 
through ads and education and 40% felt 
that evidence based research can be 
used to convince state lawmakers. 10% 
felt that unions might be helpful. 40% 
believed that health systems would 
start to have higher demand for APP in 
interdisciplinary teams and 20% felt that 
APP would take a larger role in ambu-
latory care and community settings. 
10% felt that independent roles would 
exist while 10% felt that APP would be 
utilized for cost-effectiveness. Almost 
all participants believed that APP status 
would not cause an immediate shift 
in supply and demand but may hap-
pen in the future. 100% of participants 
believed APP would cause a division 
but in a positive aspect since it would 
enhance pharmacy practice and improve 
patient care. 

CONCLUSION: From analyzing our 
results, we believe that APP will 
embrace the work of non-APP pharma-
cists and this new licensure for pharma-
cists will allow them to provide efficient 
patient care to the extent of their scope 
of practice. We anticipate that this new 
APP licensure for pharmacists will open 
doors for opportunities; in addition to 
the duties pharmacists already perform. 
This will be an opportunity for expan-
sion of the pharmacy profession rather 
than a true division. In future studies, 
surveys should also be directed towards 
general pharmacists in the community 
to evaluate general perceptions. 
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The Future of Health 
Care: Managed Care  
to Population Health 
A Volume-to-Value Model
By Craig S. Stern, RPh, PharmD, MBA, FASCP, FASHP, FICA, FLMI, FAMCP, FCPhA, CSP

Federal and state regulations have driven change in 
health care from the volume of care delivered to the value 
of care provided. Yet, regulations are only part of the story. 
Major technology, commercial, and social drivers are making 
changes in health care that place the patient at the center 
and reorganize the communication and information avenues 
to change the dynamic of care itself and how it is delivered. 
As a result, the original intent of managed care to place the 
patient at the center of a market-based delivery system is 
being realized.

When managed care was conceived, health care was 
delivered by silos that practiced in general vacuums lead-
ing to coordination of care inconsistencies and producing 
problems with handoffs between sites of care. The patient 
experience was variable and provided the majority of pro-
vider complaints. Outcomes of care were, and are, a priority 
but difficult to achieve without coordinated communica-
tion. Medicare and the Affordable Care Act (ACA) required 
a change but could not direct patient-centered outcomes 
without independent forces driving patient-centered care, 
communication between patients and all providers, and 
data repositories feeding analytics to identify actionable 
approaches to improving care. 

Managed care evolved with a focus on shifting care 
to the ambulatory sector. As a result, medication therapy 
became the primary cost-effective choice for care. Cost 
was a major consideration within the pharmacy benefit, 
because benefit models did not reduce physician and acute 
care hospital reimbursement to pay for ambulatory treat-
ment. However, with the introduction of biotechnology 
methods to produce new and improved diagnostics, as well 
as treatments for previously untreatable or poorly treated 
illness, the boundary between site of care and expert 
providers blurred. The cost of production of these biotech-
nology “specialty” medications now requires that the entire 
expense of care is considered, and the division of benefits 
into medical and pharmacy is not an acceptable method for 
judging payment. 

This paper will attempt to discuss the future of health 
care, from general principles to how the changes will impact 
all providers. This is not forecasting using crystal ball gazing 
but rather predictions that are based on forces that already 
exist in the marketplace today.

What are the Drivers of Change?
The ACA stresses the value of care to ensure that a 

minimum standard of care is delivered, as well as driving 
cost out through improvements in quality. Quality variance 
has been well established since World War II (WWII) as 
a barrier to improvements in outcomes and to introduc-
ing unnecessary cost. Hence, the paradigm shift from 
volume-to-value requires transparency in all activities and 
cost accounting of each element of care. Physicians and 
hospitals have traditionally contracted with insurers to 
establish fixed reimbursement schedules. However, general 
practice supplies and equipment used in offices, clinics, 
and hospitals for examinations, procedures, and surgeries 
are dependent on manufacturer and supplier cost demands. 
Similarly, pharmacies have also contracted with insurers 
and pharmacy benefit managers (PBMs) to be reimbursed 
in fixed-fee schedules, but the pharmaceuticals were left 
out due to manufacturer control of the product pricing. The 
result is that the delivery of care has cost controls, while 
the equipment and pharmaceuticals utilized are separately 
contracted. Value models change this contracting paradigm 
to aggregate reimbursement paid and expensed per capita 
reimbursement per member per month. Thus, the cost of 
innovation, while high, is shifted to reimbursement based 
on the quality of the outcome reimbursed by marketplace 
competitive pricing when alternative products and technolo-
gies are available. 

The drive to value is complemented by the Medicare/
Medicaid and ACA focus on the total care provided. Gate-
keepers were introduced as an element of managed care to 
coordinate the various stakeholders. In practice, gatekeep-
ers were supposed to limit the care referred to medical 

Review
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subspecialists. A subsequent model was to place patients in 
actual or virtual patient-centered medical homes (PCMHs) 
that included all caregivers and were responsible for all 
care. The ACA introduced accountable care organizations 
(ACOs) as a kind of super-PCMH to ensure that all care was 
coordinated, evaluated, measured, and cost-controlled. This 
led to a consolidation wave in the insurance industry. Pro-
vider groups have also consolidated into group and hospital 
ownership of physician practices. The next step is to include 
or coordinate pharmacy, laboratory, and other elements of 
the patient experience into one delivery care organization as 
owned or managed by the ACO.

Yet, how is care driven to quality when there are many 
providers, ACOs, and PCMHs? One option is to drive all 
stakeholders toward centers of excellence and best-in-
class providers. This is not a new phenomenon. Restricted 
provider panels of medical groups, subspecialists, and acute 
care hospitals are common. The primary rationale has ulti-
mately been those providers who could deliver measurable 
outcomes at a cost that was competitive with their peers. In 
the ACO world, restricted panels will be an efficiency tool to 
identify the best practices at affordable costs. Pharmacists 
have traditionally been excluded from panels based on site-
of-care cost concerns (e.g., retail vs. mail service) but will 
also face restricted panels in the future based on their ability 
to act as physician extenders to manage common chronic 
conditions such as hypertension, diabetes mellitus type 

2, and hyperlipidemia. Pharmacists are providers in a few 
states, but the national movement to cast all pharmacists as 
providers will open up the pool of professionals to monitor 
and treat patients. In this role, they will be in competition 
with midlevel providers (nurse practitioners and physician 
assistants); however, retail medical clinics are not cost 
effective for all pharmacies, leaving independents and small 
chain pharmacies to incorporate variations of the medical 
clinic concept into their operations. Expanded access to 
cost-effective care for treatments requiring clinical therapeu-
tic expertise is an obvious benefit.

How does the model of care drive quality? Clearly, there 
is more to the delivery of value than the model. Each stake-
holder has a different perspective, but now the individual 
in the dual role of patient and cost-sensitive consumer is 
the driver. Quality of care is a bell-shaped curve of excel-
lent to standard to substandard care. The patient situation 
and comorbid disease state provides different curves that 
the health care model must address. Hence, the drive to 
ACOs and PCMHs is as much a patient satisfaction problem 
as it is a clinical one. The model must be as elastic as the 
demands, which brings us back to cost. 

In the past, cost in health care has been largely inelastic; 
namely, increasing cost did not decrease demand. However, 
the price-sensitive consumer is not an inelastic individual. 
The patient has infinite demands, but as a consumer there 
is a ceiling. The pricing of hospital care, surgeries, and the 
biotechnology “specialty” medications satisfies the patient 
but attacks the consumer as unattainable. Hence, the cost 
of care for Hepatitis C, HIV/AIDS, cancers, etc., are often 
unaffordable even when the consumer only pays copays or 
coinsurance. The cost of devices and equipment is evident 
to the consumer through higher costs of procedures and 
surgeries. But the cost of medications, especially specialty 
medications, is directly viewed by the consumer. The value 
of these expensive specialty medications is then a competi-
tion between provider interests and patient values. Provid-
ers focus on commercial advertising, cost offsets in rebates 
and discounts, benefit versus cost, perceived benefits 
of options to care, and the needs of the population being 
treated. The patient’s focus is on quality of life and the 
value of incremental increases provided by care. Hence, the 
model of care is not one model but a series of models. That 
is the challenge of the volume-to-value model. 

Technology Makes It All Happen
Change in health care delivery and satisfaction hap-

pened independent of the ACA and Medicare regulations. 
Mobile technology placed the patient at the center of care. 
Provider silos are now producing information to integrate 
into a practical profile that can move with the patient. Social 
networks allow patients to communicate their experiences 
and feelings about caregivers, therapies, and perceptions. 
They also register their votes on excellence and cost. The 
outcome is a constant report card for providers. This is not 
a new experience for surgeons and acute care hospitals in 
some states, but the ease of communication now makes 
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all providers current and potential targets for professional 
rating and patient experience evaluation.

All providers now have information, diagnostics, 
tools, and medications developed over the last few years 
that were unavailable when most were in training. This 
technology allows for changes in the competitive environ-
ment for delivery of care. It is not necessary for the pro-
vider to “touch” the patient physically, when the problem 
can be viewed and diagnosed and the treatment pre-
scribed at a distance through the cloud. The competition 
for providers is the international availability of expertise, 
and the increased options for delivery of this expertise 
leads to downward pressure on their fees. Shortages 
in primary care physicians, nurses, and pharmacists 
motivate options that deconstruct traditional models based 
on site of care. The challenge is to train professionals for 
experimental models that may change over time, requiring 
retraining to work within new processes. Technology will 
certainly provide more efficient opportunities (e.g., robotics 
in logistics and drug dispensing), but the disruption in care 
while professionals are learning new methods will reverse 
gains until new objectives can be established. 

The digital information highway has democratized all 
sources of information. There is now an international “super 
market” of cost, care, and educational information. Cost 
information is readily available for different bases of cost; 
namely, average sales price (ASP), average acquisition cost 
(AAC), national average drug acquisition cost (NADAC), 
average manufacturer price (AMP), and statewide maxi-
mum allowable cost (MAC) pricing. There is also growing 
availability of manufacturer pricing by average wholesale 
price (AWP), wholesale acquisition cost (WAC), direct price 
(DP), etc. (See Health Insurance Answer Book, John C. 
Garner Editor, Chapter 20, Pharmacy Benefit Management, 
Questions 20-11 to 20-15, for a complete discussion of 
drug costs.) The result is a transformation in the businesses 
that trade on the lack of transparency of actual cost. For 
example, middlemen vendors often trade on their asym-
metric information of drug and supply costs to support their 
business models. These models are based on manufacturer 
agreements that allow them to keep a portion of the “cost” 
as their “earned fees.” Many of these middlemen (e.g., 
pharmacy benefit managers [PBMs] and group purchasing 
organizations [GPOs]) deliver crucial technology and con-
tracting efficiencies, but their manufacturer arrangements 
will be constrained in the future, as well as their ability to 
base contract discounts and expanded services on fee 
differentials that will no longer be unknown to payers. This 
will drive new business models for these middlemen based 
on transparent cost of care that is fundamentally cost-plus. 
This will also drive consolidation of some middlemen into 
coordinated care models in order to squeeze out all delivery 
and cost inefficiencies. The future models will be expected 
to anchor costs, services, and methodologies into truly 
transparent, pass-through models that will be validated by 
benchmarks readily available on the cloud. Certainly, provid-
ers will compete on quality and cost, but widely available, 

vetted, published guidelines will make care more standard. 
As a result, the competition between providers will be 
expected to be less on cost shifting or cannibalizing one ser-
vice versus another to those that can drive out variance and 
waste. Witness the international competition in the automo-
bile and electronics industries after WWII for examples of 
how competition in health care can be accomplished in the 
future.

Patient Desire for Lack of Borders and 
Frictionless Care

Technology has placed the patient in the enviable posi-
tion of being able to access a huge amount of information, 
most of which requires professionals to determine whether 
it applies to the patient’s individual condition. At the same 
time, the patient can send health risk assessment (HRA)–
type survey information to his or her primary care providers 
and health plans to integrate with the providers’ electronic 
medical records (EMRs), medical encounter claims, phar-
macy claims, laboratory results, etc. This storehouse of 
personal data also allows for sanitized aggregation of data to 
view the population for screening of gaps in care, trending 
for results of various diagnostic and care options, population 
health problems, and data mining for cost-effective oppor-
tunities. 

Contiguous with opening the digital communication 
highway is the biotechnology development of new drugs, 
some of which will replace older, small molecules. This 
technology is driving diagnostics to make more precise 
diagnoses, expanding patient profiles to include patient- and 
population-specific genomic patterns, and new medications. 
This development is a significant achievement for a subset 
of patients. These patients, and the treating provider teams, 
want to know that they are receiving therapy that has been 
vetted to provide significant improvements or cures. How-
ever, their price-sensitive consumer side is concerned that 
these developments are leading to costly solutions result-
ing in more cost shifting from insurers to them. The ACA, 
Medicare/Medicaid, Centers for Medicare and Medicaid 
Services (CMS), and health plans are addressing this issue 
with total cost capitation arrangements, as well as risk shar-
ing between government, health plans, and patients. What 
have not been fully developed are financing and reinsurance 
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options, such as payment for patients’ portion of the price 
based on their fixed assets or some other financing options.  

Worldwide manufacturers are addressing this issue by 
developing biosimilar products to compete with the pio-
neer specialty medications. Yet, the costs are still signifi-
cant. Both manufacturers and insurers are rushing toward 
so-called “value-based” purchasing arrangements that 
attack the outcome issue. At their most fundamental is the 
assumption of identification of the patients with the most 
probable chance of a positive outcome and the expertise 
of the providers and ACOs to provide an efficient result. 
This also assumes that there is data analytics supported by 
process data and cost accounting to ensure that both payers 
and consumers are receiving the cost-effective outcome. 

The individual as patient and consumer needs to be able 
to cut through the complications of health care delivery and 
medication nuances to identify the best options for him or 
her. Commercial arguments by providers, device and medi-
cation manufacturers, insurers, and vendors will be held up 
to the light of competing information and national/interna-
tional benchmarks of quality and cost. High-cost providers, 
expensive tests and drugs, middlemen fees, and others will 
have to not only provide measurable quality outcomes but 
also defend their fees. As a result, any barriers to knowl-
edge (read that as lack of transparency) or claims of savings 
will have to be supported with data that can be compared 

with similar options. The borderless, frictionless world that 
the consumers desire to reach maximal outcomes that are 
affordable is supported by the broad base of comparative 
information on the cloud. The patient may be hopeful, but 
the consumer is not stupid. [See Figure 1]

Providers Need Transparency to  
Provide Value

The drive to value through transparency will change the 
provider business model. Value-based and capitation pay-
ments require medical providers to build data warehouses 
containing populations of patient information, financial 
systems to deal with the expense accounting required to 
control cost, risk assessments to protect the group from 
high-severity patient care, and data analytics to drive 
efficiencies. This type of infrastructure requires groups, not 
individuals—hence, the movement of solo medical prac-
tices to group, hospital owned, or other types of corpora-
tions. Also necessary is vertical integration of primary care, 
medical subspecialties, mid-level practitioners (e.g., nurse 
practitioners, physician assistants), pharmacists, laboratory, 
etc. This integration is necessary to manage the entire care 
continuum of a patient.

The above infrastructure is predicated on the expertise 
of the individual professionals and their ability to produce a 
maximum therapeutic effectiveness at a minimum accept-

 

Figure 1. Patient / Consumer-Centered Model

Reference: Pro Pharma Pharmaceutical Consultants Inc., 3/16
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able risk and an affordable cost. All of these elements 
must be managed contemporaneously. Because the whole 
professional team will be reimbursed on a capitation/value-
based methodology, the weakest link will drive inefficien-
cies. Physicians, nurses, and pharmacists must not only be 
experts in the conditions that they are treating but also the 
best methods to achieve optimal results. 

Vendors who support the ACO, PCMH, and provider 
teams must be able to supplement the efficiencies that the 
team requires. Purchasing drives to cost-plus to achieve 
the most affordable options. Rebates and other discounts 
will have to be incorporated into point-of-sale based on 
prior experience and reconciled or repriced in subsequent 
pricing agreements. Services will be placed under the 
lens of efficiency and contribution to outcome. As a result, 
PBM models will have to be reevaluated as pass-through, 
fully transparent pharmacy benefit administrator (PBA) or 
third-party administrator (TPA) models. Group purchasing 
organizations (GPOs) that provide services will be held to a 
similar standard.

Pharmacists as providers have a unique opportunity for 
contribution to the ACO and medical group teams. Con-
sumer access to pharmacies provides a real-time opportu-
nity for education in prevention of disease. They can directly 
provide treatment for low-severity problems or triage to low 
mid-levels in retail medical clinics. For higher-severity prob-
lems, the clinical pharmacist’s medication therapy expertise 
is critical to the coordinated team to achieve clinical goals. 
Direct patient involvement will allow for new business 
models that may not provide desired fees for all instances, 
but consideration will have to be given to high-volume, high-
throughput models that allow one professional to efficiently 
care for a large number of patients concurrently. This will 

require technology for communication and data analytics. 
[See Figure 2]

Conclusion
The past was based on patient care. The future will be 

based on prevention and treatment to targets. The popula-
tion will be subset by patient concerns and severity. While 
the information available to evaluate and treat patients is 
rapidly expanding, the movement to prevention is the crucial 
first step. Then professional teams can subset populations 
by illness and severity of illness to distribute and triage care 
to the most efficient and affordable options. This is compli-
cated to design and very hard to implement. The future is 
now, but it is an experiment that will take a decade or more 
to accomplish.
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Empowering the  
Interdisciplinary Care  
Team for Improving Care  
in Seniors via Clinical 
Pharmacy: The San Diego Geriatrics 
Workforce Enhancement Program

Research & Continuing Education

The United States is an aging 
society. By 2030, it is projected that 
20% of the total population will be 
age 65 and older.1 California is the 
nation’s most populous state with 
more than 38 million people, and one 
of every eight U.S. residents lives in 

California.4 By 2050, it is estimated 
that the number of people 65 years 
or older will significantly outnumber 
children younger than five,5 and more 
than 25% of Californians will be 60 or 
older.1 Furthermore, the cost of caring 
for the aging population increases 

with the number of chronic condi-
tions, with increased spending on 
medications and hospital visits.3 With 
this growing demographic, clinical 
pharmacists are in greater demand 
to care for geriatric patients, as less 
than 1% of pharmacists are certified 

Abstract 

Purpose
The senior population is expected to grow at more than double the rate of the general population by 2020.1 The overall 
incidence of chronic conditions will continue to increase with the aging population, putting greater demands on health care 
resources.2 We will face challenges in our health care system, such as a shortage in geriatric trained health care profession-
als, and sustainability of federal programs in relation to the increasing number of seniors.3 These challenges necessitate 
enhancement of an interdisciplinary geriatric training paradigm of health care professionals to provide culturally competent, 
evidence-based medicine.

Summary
The San Diego Geriatrics Workforce Enhancement Program (SDGWEP) is an interdisciplinary curriculum designed to train 
health care professionals to provide quality care for the growing aging population. Through an intensive 120-hour yearlong 
training curriculum in geriatrics and homeless veteran care, 10 interprofessional scholars participate in lectures, clinical prac-
tice, workshops, conferences, and various outreach activities. Pharmacists are an integral part of the interdisciplinary team, 
providing drug information and recommendations, comprehensive medication review, in-services, and patient education. 

Conclusion
Through continued scholar training and quality improvement projects, we plan to see positive health outcomes for seniors, 
their families, and their caregivers. Furthermore, we want the idea of SDGWEP in other underserved areas so that older 
adults in need can receive evidence-based quality care. 

By Paula E. Park, PharmD, PhD; Diane L. Chau, MD; Jonathan H. Watanabe, PharmD, PhD, BCGP
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or have specialty training in geriatrics.6 
California’s older population will also 
grow more racially, ethnically, and cul-
turally diverse. Non-Anglo Californians 
constitute 45% of the total population, 
and those of Latino origin account for 
32%.4 Seniors from minority back-
grounds are more likely to experience 
elevated rates of functional impair-
ment, poverty, limited education, and 
malnutrition. They tend to have greater 
difficulty negotiating the health care 
system because of language and 
cultural barriers.7 With the growing 
aging and diverse population, we face 
challenges to the health care system, 
such as a shortage of geriatric health 
care professionals, a lack of diversity 
of caregivers compared to the growing 
diversity of patients, and the concern 
for the sustainability and structure 
of federal programs in relation to 
the increasing number of seniors.3 
These challenges may be overcome 
by adequately training health care 
professionals, family, and caregivers to 
deliver appropriate care.3 The growing 
demographic necessitates enhance-
ment of a training paradigm of health 
care professionals to better provide 
culturally competent, evidence-based 
medicine, with a focus on interprofes-
sional collaboration.

Interdisciplinary care is defined as a 
complex process in which health pro-
fessionals from different backgrounds 
work together to share knowledge 
and skills to make a concerted effort 
in assessing and evaluating patient 
care. This is accomplished through 
interdependent collaboration, open 
communication, and shared decision-
making.8 The need for interdisciplinary 
teamwork has been increasing due to 
an aging population, a larger number 
of patients with more complex needs 
associated with chronic diseases, and 
an increasing specialization within 
health professions resulting in no one 
health professional being able to meet 
all the complex needs of his or her 
patients.8 Using the validated Patient 
Satisfaction Questionnaire, or PSQ-18, 
the value of teams in geriatrics care 
has been demonstrated in outpatient 
settings where patients’ mean satis-
faction rating was 4.3 out of 5, indicat-

ing that they agreed or strongly agreed 
with interdisciplinary care. In addition, 
physicians find interdisciplinary care 
appropriate (4.0 out of 5), helpful to 
their patients (3.7 out of 5), and helpful 
to them in their care for their patients 
(3.4 out of 5).9 Extensive evaluation of 
eight programs nationally through the 
Geriatric Interdisciplinary Team Train-
ing (GITT) program has demonstrated 
that the combination of didactic and 
clinical practicum teaching interdis-
ciplinary team care is an effective 
model of education for trainees in 
medicine, nursing, and social work.10 
GITT showed that every discipline 
involved in the program showed a 
statistically significant difference on 
the Team Skill Scale and improvement 
in the trainees’ self-assessed ability to 
develop interdisciplinary care plans.10 
However, the training model lacked 
pharmacist or other health care profes-
sional involvement and was geared 
only toward trainees. 

Pharmacists have been part of 
interdisciplinary teams in fields such 
as psychiatry services, where inter-
disciplinary health care teams were 
initially developed.10 Recently, phar-
macist participation in a Geriatrics 
Interdisciplinary Team (IDT) allowed 
for medication regimen adjustments 
due to potentially inappropriate medi-
cations in 34% of patients and dose 
adjustments in 38% of patients, and 
96% of patients were satisfied with 
the Geriatrics IDT Clinic services.11 
However, there is a lack of interdisci-
plinary training paradigms that include 
pharmacist contribution and evalua-
tion of outcomes that demonstrate 
effectiveness of the program.10 This 
article describes a unique curriculum 
to train various health care profession-
als to provide culturally competent, 
quality care for the geriatric and under-
served communities of San Diego. 
The training curriculum is called San 
Diego Geriatrics Workforce Enhance-
ment Program (SDGWEP), funded by 
a $2.5 million grant from the Health 
Resources and Services Administra-
tion. 

What Is SDGWEP? 
SDGWEP was established to

implement a San Diego-based geriat-
ric education program and develop an 
interdisciplinary health care workforce 
that focuses on culturally appropriate 
care. The purpose of the SDGWEP 
collaborative is to train a health care 
workforce that maximizes patient 
and family engagement and improves 
health outcomes for older adults by 
integrating geriatrics with primary 
care. 

SDGWEP recruited 10 scholars 
(physicians, nurses, a pharmacist, 
social workers, a student pharma-
cist) from their respective fields and 
is training them through a 120-hour 
yearlong curriculum accredited by 
UC San Diego School of Medicine’s 
Continuing Medical Education (UCSD 
SOM CME), using a combination of 
lectures, workshops, symposiums, 
and clinical work. The scholars par-
ticipate in clinics, outreach activities, 
and workshops in conjunction with 
UC San Diego School of Medicine, 
Skaggs School of Pharmacy and Phar-
maceutical Sciences (SSPPS), the Vet-
eran’s Affairs San Diego Healthcare 
System (VASDHS), and San Ysidro 
Health Center (SYHC), a federally qual-
ified health center located two miles 
from the U.S.-Mexico border. Each of 
these sites serves as a training site 
for the scholars, who are exposed to a 
diverse faculty with various resources 
and technologies. Lectures are given 
in topics such as the updated Beers 
Criteria, anticholinergic use in the 
elderly, dementia pharmacotherapy, 
and cultural and ethnic awareness in 
communication. Workshops employ 
hands-on training in telemedicine, 
wound care, and fall prevention. 
Outreach activities include commu-
nity service and care for underserved 
communities. Further dissemination 
is accomplished through a three-day 
Clinical Geriatrics Interprofessional 
Symposium, submission of manu-
scripts, and composition of a Latino 
geriatrics textbook. 

Our project proposes an innova-
tive incorporation of interprofessional 
trainees from pharmacy, nursing, 
social services, and medicine to 
provide interdisciplinary care for frail 
older adults in a Program of All-
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Inclusive Care for the Elderly (PACE) 
center at San Diego County’s border 
communities to enhance training in 
cultural, linguistic, and ethnogeriatric 
competency for the growing diversity 
of an aging America. The scholars are 
embedded within the San Diego PACE 
center (SD PACE). The PACE model 
of care provides a comprehensive 
medical and social service delivery 
system using an interdisciplinary team 
approach that provides and coordi-
nates all needed preventive, primary, 
acute, and long-term care services. 
Services are provided to older adults 
who would otherwise reside in nurs-
ing facilities. The PACE model affords 
eligible individuals the opportunity 
to remain independent and in their 
homes for as long as possible. To be 
eligible, a person must be 55 years or 
older, reside in a PACE service area, 
be determined eligible at the nursing 
home level of care by the Depart-
ment of Health Care Services, and 
be able to live safely in their homes 
or communities at the time of enroll-
ment.12 SD PACE is one of 11 PACE 
centers in California, and there are 
more than 100 PACE programs across 
the nation throughout various under-
served communities. The National 
PACE Association provides detailed 
resources and tools for providers on 
how to start a PACE program.13 PACE 
creatively coordinates the care of each 
participant enrolled in the program 
based on his or her individual needs. 
SDGWEP trainees are exposed to 
PACE practices that facilitate educa-
tion and training of patients, families, 
direct care workers, and interprofes-
sional teams of health care providers. 
PACE programs offer opportunities 
for pharmacists who specialize in 
geriatrics to be part of team-based 
health care delivery in medical home 
settings, where they are expected 
to play an integral role in appropriate 
drug-therapy delivery and education.14 
Pharmacists are uniquely qualified to 
promote their services to PACE pro-
grams and provide quality care to both 
the interdisciplinary team and patients 
of the program.15 Through these 
multisite, interprofessional collabora-
tions, SDGWEP intends to implement 

a quality care system utilizing the skills 
and methods of various health care 
professionals to care for the elderly 
and underserved patients.

Role of the Pharmacist 
within SDGWEP

The pharmacy fellow and student 
are uniquely trained to contribute 
various services to the team and the 
patients. Not only through clinical 
services, such as medication reconcili-
ation, immunizations, and anticoagula-
tion management, pharmacists also 
participate heavily in education for the 
scholars and the patients. 

Pharmacists serve as valuable 
educators for SDGWEP and PACE. At 
SDGWEP, pharmacists have lectured 
on topics such as anticholinergic 
use, the updated Beers Criteria, and 
prescription drug abuse in the elderly. 
Pharmacists provide drug information 
for the team, as well as the patients 
and their families, during medica-
tion review sessions. In addition, the 
student pharmacist and pharmacy 
fellow have presented at several con-
ferences, such as Western Pharmacy 
Exchange, Innovations of Medical Edu-
cation, and Clinical Geriatrics Interpro-
fessional Symposium. 

Pharmacists are trained to pro-
vide immunizations, and in a study 
with over 1,500 patient satisfaction 
surveys, 92% of patients were very 
satisfied with the pharmacists’ immu-
nization techniques and services.16 As 
such, they have played a major role in 
improving immunization rates within 
SD PACE. After going through training 
for the San Diego Immunization Reg-
istry with Health and Human Services, 

pharmacists were able to collaborate 
with physicians, nurses, and social 
workers to improve influenza and 
pneumococcal vaccination rates at 
PACE. We were able to improve the 
immunization rate from 42% to 93% 
within a six-week period, successfully 
reaching the goal to immunize all will-
ing PACE patients. 

Pharmacists participate in inter-
disciplinary team meetings on a daily 
basis to discuss patient cases and 
provide comprehensive medication 
reconciliations. Pharmacists make rec-
ommendations during daily meetings 
or directly to the primary care physi-
cian via progress notes. For example, 
a patient with a history of falls expe-
rienced another fall around 2:00 a.m. 
and was taking gabapentin nightly 
without a clear indication. The pharma-
cist brought up the potentially inappro-
priate medication use of gabapentin 
in an older adult with a history of falls, 
and the medical director accepted 
the intervention and agreed that she 
overlooked the issue previously. A 
recent Cochrane review showed that 
the number of adverse drug events 
are reduced significantly, by 35%, 
when pharmaceutical care is provided 
to reduce inappropriate prescribing 
and medication-related problems.17 
Pharmacists are essential in helping 
the team to understand the indication 
for each medication prescribed, to 
review, and to deprescribe as appropri-
ate, with a clear goal of care and taper-
ing plan if necessary.18 

Evaluative Measures 
The SDGWEP is evaluated on 

various levels to determine program 
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effectiveness. The evaluation system is 
based on accredited UCSD SOM CME 
department requirements, as well as 
input by faculty.

Geriatrics Scholar 
Evaluations

The geriatrics scholars are evaluated 
based on demonstration of the specific 
knowledge required for appropriate care 
for the elderly and underserved through 
discussions and post-session evalua-
tions. (See Appendix I for a sample eval-
uation.) They also have opportunities 
to demonstrate teaching ability through 
presentations and leading discussions. 

Curriculum and Faculty 
Evaluations

The outcomes for the curriculum are 
measured by the number of attendees 
and post-session evaluations. (See 
Appendix II.) The scholars are able to 
list any professional changes that they 
intend to make after participating in 
the sessions. Faculty members who 
participate in any training session will 
be evaluated based on lecture content, 
presentation, lecture syllabus, and 
practicality of material presented on 
a Likert scale. (See Appendix III.) The 
completed evaluations are gathered and 
reviewed for annual reports to Health 
Resources and Services Administration 
(HRSA), as well as submitted to the 
UCSD SOM CME department. 

Health Outcome 
Measurements 

In addition to curriculum and 
scholar/faculty evaluations, the cur-
riculum effectiveness will be mea-
sured by looking at various health 
outcomes of the patients. Rapid Cycle 
Quality Improvement (RCQI) projects 
are defined as a quality improve-
ment method that identifies, imple-
ments, and measures changes made 
to improve a process or a system.19 
RCQIs are mandated by HRSA to 
meet urgent needs of the patients on 
a short-term scale and are constantly 
being implemented throughout the 
year. Since the vast majority of PACE 
participants are Medicare/Medicaid 
eligible, we wanted to compare the 
outcome measures used by Centers 
for Medicare and Medicaid Services 
(CMS), such as Pharmacy Quality 
Alliance (PQA) and Healthcare Effec-
tiveness Data and Information Set 
(HEDIS). PQA is a consensus-based, 
multi-stakeholder membership organi-
zation committed to improving health 
care quality and patient safety with a 
focus on appropriate use of medica-
tions through a collaborative process to 
develop and implement performance 
measures.20 CMS uses PQA-supported 
medication measures such as high-
risk medication in the elderly that is 
appropriate for us. This is adapted from 
a HEDIS measure known as Drugs 

to be Avoided in the Elderly (DAE), 
which identifies the percentage of older 
adults who receive a medication that 
puts them at high risk for an adverse 
drug-related event. HEDIS is a tool used 
by more than 90% of America’s health 
plans to measure performance.21 HEDIS 
measures are appropriate, as they are 
specifically defined and easy to com-
pare, such as Immunization status for 
older adults and the use of High-Risk 
Medications in the Elderly. 

Completed projects include reach-
ing a 100% immunization rate within 
SD PACE and patient education on the 
need for immunization. A few upcoming 
projects include reducing the number 
of falls and promoting deprescribing of 
high-risk medications below 15% com-
pared to recent Medicare estimates. 
Although we currently do not have 
much retrospective data to compare 
our outcomes to historical controls, we 
are interested in looking at prospec-
tive measurements to assess whether 
SDGWEP training has impacted health 
outcomes. Projects will continue to be 
implemented by the scholars and fac-
ulty to further the practice of evidence-
based medicine and to provide culturally 
competent quality care for the elderly 
and underserved patients. 

Future Directions and 
Conclusion

Through the development and 
implementation of the training paradigm 
described above that emphasizes inter-
professional collaborations, pharmacists 
will serve as a crucial element in provid-
ing clinical and educational services to 
the interdisciplinary team to care for 
older adults and the underserved. If 
results show improvement, the cur-
riculum can be repeated throughout 
California and beyond, where senior and 
underserved communities need quality 
care. With the number of older adults 
rising to nearly 11 million by 2030 and a 
lack of geriatric pharmacy specialists, a 
push for geriatric education within phar-
macy curricula is warranted.22 Through 
training programs such as SDGWEP, 
let’s make sure we have future pharma-
cists who will be part of interdisciplinary 
teams caring for the continuously grow-
ing senior population. 
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Administration (HRSA) of the U.S. 
Department of Health and Human 
Services (HHS) under grant number 
U1WQHP28726, "Geriatrics Workforce 
Enhancement Program". This information 
or content and conclusions are those of 
the author and should not be construed 
as the official position or policy of, nor 
should any endorsements be inferred by 
HRSA, HHS, or the US Government.
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SPRINT Trial Overview
Patient Population: age at least 50 years old, systolic blood pressure (SBP) 130 to 180 mmHg and at an increased risk 
of cardiovascular events. Patients with diabetes mellitus or prior stroke were excluded.

Intervention: intensive blood pressure treatment (INT) with SBP goal of <120 mmHg.

Comparison: standard blood pressure control (STD) with SBP goal of <140 mmHg.

Outcome: cardiovascular (CV) events; myocardial infarction (MI), acute coronary syndromes (ACS), stroke, heart failure 
or death from cardiovascular causes.

Time Frame: the intervention was stopped early after a median follow-up of 3.26 years.

Evidenced Based Practice

SPRINT Trial
By Dana Hassid, PharmD candidate; David Lash, PharmD, MPH; 
Cynthia A. Jackevicius, BScPhm, PharmD, MSc, BCPS-AQ Cardiology, FCSHP, FAHA, FCCP, FCCS

I. Trial Validity

Risk of Bias

Start of Trial High Possible/
Unclear

Low

Randomization/Concealment

• Patients were randomized to standard SBP control (target <140 mmHg) or 
intensive SBP control (target <120 mmHg) using a computerized, web-based 
system. 

• Centralized randomization through a web-based system maintained conceal-
ment of treatment allocation.

X

Baseline Characteristics

• Baseline characteristics were similar between the two groups except in statin 
use (44.7% in STD versus 42.6% in INT) and aspirin use (50.4% in STD ver-
sus 51.6% in INT). Both aspirin and statins reduce the risk for the composite 
primary endpoint of CV outcomes. However, because statin use is higher in 
the STD group, while aspirin use is higher in the INT group, the overall direc-
tion of bias is unclear. Otherwise, the groups were well-balanced.

X
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Risk of Bias

During Trial High Possible/
Unclear

Low

Blinding

SPRINT was not blinded for patients or study personnel, but the clinical outcomes 
adjudication committee was blinded.

 Patient - No blinding in this study 
 Clinician/investigator - No blinding in this study
 Outcomes/endpoints assessors - Blinded in this study
 Data collectors - No information about blinding
 Data analysts - No information about blinding

Unblinded patients and clinician/investigator may bias the results in favor of the 
treatment group.

X

Equal Treatment

• Because patients and clinicians were not blinded, the possibility of contamina-
tion and co-intervention exists. 

• Contamination, which would occur if the STD group received the same ther-
apy as the INT group, is unlikely. The SBP differences between groups sug-
gest that contamination did not occur. All major classes of antihypertensive 
agents were included in the formulary and were provided at no cost. Table S2 
indicates that the intensive treatment group was treated with an average of 
2.7 antihypertensive medications, and the standard treatment group, an aver-
age of 1.8 medications, confirming the expected gap in intensity of therapy, 
which argues against contamination. 

• Co-interventions are other interventions aside from the strategy of blood pres-
sure intensity that may influence the occurrence of the outcome. Lifestyle 
modification was encouraged in SPRINT, but the study did not provide further 
information on co-interventions that would affect CV morbidity and mortality 
such as diet, exercise, and over-the-counter medication use. The baseline dif-
ferences in aspirin (ASA) and statin use are co-interventions that improve CV 
outcomes. However, the direction of the overall bias is unclear.

X

End of Trial
High Possible/

Unclear
Low

Completeness of Outcome Data

• SPRINT was stopped early after a median 3.26 years of follow-up due to a 
significantly lower rate of the primary composite outcome in the INT group.

• A total of 255 out of 4,683 patients (5.4%) in the STD group and 265 out of 
4,678 patients (5.7%) in the INT group had missing outcomes data. Both 
treatment groups had a similar percentage of patients who did not have final 
outcomes measured.

• However, the percentage of patients with missing outcomes data (5.6%) is of 
greater magnitude than the absolute risk reduction of composite CV out-
comes between groups (1.6%), which may bias the results in favor of the INT 
treatment group.

X

Method of Outcome Analysis

• The authors used intention-to-treat for all statistical analyses. X
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II. Trial Results

Efficacy 
Outcome 

Standard 
Treatment 
N= 4,683 

Intensive 
Treatment 
N= 4,678 

Hazard Ratio (HR) 
and 95% 

Confidence Interval 
(CI) 

Relative Risk 
Reduction 

(RRR) 

Absolute Risk 
Reduction (ARR) 

Number 
Needed to 

Treat (NNT) 

P-value 

Primary 
Endpoint 

Composite1 

319 
(6.8%) 

243 
(5.2%) 

0.75 
(0.64-0.89) 23.5% 1.6% 62 <0.001 

 
Selected Secondary Endpoints 

Myocardial 
Infarction (MI) 

116 
(2.5%) 

97 
(2.1%) 

0.83 
(0.64-1.09) 16.0% 0.4% - 0.19 

Stroke 70 
(1.5%) 

62 
(1.3%) 

0.89 
(0.63-1.25) 13.3% 0.2% - 0.50 

Heart Failure 100 
(2.1%) 

62 
(1.3%) 

0.62 
(0.45-0.84) 38.1% 0.8% 125 0.002 

Cardiovascular 
Death 

65 
(1.4%) 

37 
(0.8%) 

0.57 
(0.38-0.85) 42.9% 0.6% 166 0.005 

 

 

 
1Composite outcome was the first occurrence of MI, ACS not resulting in MI, stroke, acute decompensated heart failure, or death 
from cardiovascular causes.

There was a modest, statistically significant decrease in the composite primary endpoint for the intensive treatment 
group. This result was driven by significant decreases in CV death and heart failure, which were similar in direction and 
magnitude of effect. Differences in stroke and MI were not statistically significant but were numerically lower in the INT 
group. Treating to an intensive SBP target of <120 mmHg produced a moderate treatment effect.

Adverse Event 
Standard 
Treatment 
N= 4,683 

Intensive 
Treatment 
N= 4,678 

Absolute Risk 
Increase (ARI) 

Number 
Needed to 

Harm (NNH) 
P-value 

Hypotension 66 (1.4%) 110 (2.4%) 1.0% 100 0.001 
Syncope 80 (1.7%) 107 (2.3%) 0.6% 166 0.05 

AKI or ARF1 117 (2.5%) 193 (4.1%) 1.6% 62 <0.001 
 1Acute kidney injury or acute renal failure

There was a notable significant increase in AKI or ARF in the INT group. There was no difference in progression of renal 
disease between the treatment groups in those with baseline CKD. However, there was an increase in non-CKD patients 
experiencing a decrease in eGFR of 30% or more in the intensive treatment group (1.21% per year) compared to standard 
treatment (0.35% per year). Although those in the INT group did experience more hypotension and syncope, there was no 
difference in injurious falls (2.2% INT versus 2.3% STD, p=0.71).

III. Trial Applicability

Patient Applicability • The study results apply to patients 50 years and older, with a SBP of 130 to 180 mmHg 
who are at an increased risk of cardiovascular events. 

• Patients with diabetes mellitus or prior stroke were excluded from the study; study 
results should not be applied to these patients. 

• On average, patients were 68 years old, obese, Caucasian males with a Framingham 
10-year CV risk score of 20%, estimated GFR of 71 ±20 ml/min/1.73 m2, and a baseline 
SBP of 140 mmHg. 

Intervention Applicability • Intensive BP treatment is an accessible and feasible intervention. Attainment of the 
intensive BP goal required an average of one additional medication compared to stan-
dard treatment, which may increase the risk of medication nonadherence. 

• The standard treatment arm was a reasonable comparison, as patients were treated to 
the current guideline-based SBP recommendations.







Patient-Important Outcomes 
Measured

• The primary outcome was a composite endpoint of clinical cardiovascular events, 
including MI, ACS without MI, stroke, heart failure, and death from CV causes. Other 
clinically relevant endpoints, such as death from any cause, were also evaluated.

• Safety endpoints such as AKI and ARF, falls, hypotension, and syncope were all record-
ed and evaluated.

• The primary, secondary, and safety outcomes assessed in SPRINT were all clinically 
important endpoints.

Balance of Benefits vs. 
Harms

• Treatment to a more intensive SBP goal of <120 mmHg may moderately decrease risk 
of CV events (p<0.001), but this benefit was associated with increased risk of serious 
adverse events of AKI or ARF (p<0.001) and hypotension (p=0.001).

• Specifically, the study showed that intensive SBP control decreased cases of ADHF 
(HR 0.62 (0.45-0.84); P=0.002) and cases of CV-related deaths (HR 0.57 (0.38-0.85); 
P=0.005) but increased cases of AKI or ARF (HR 1.66, 95% CI not given; P<0.001) and 
hypotension (HR 1.67, 95% CI not given; p<0.001).

• If 1,000 hypertensive patients at increased risk of CV events were treated to a SBP 
goal of <120 mmHg compared to <140 mmHg with a median follow-up of 3.3 years, 
there would be 16 fewer cases of combined MI, ACS without MI, stroke, heart failure, 
or CV death. However, there would be an additional 10 cases of hypotension and an 
additional 16 cases of acute kidney injury or acute renal failure. 

Health Care Professional Summary
The SPRINT trial was a randomized, concealed, open-label trial with blinded outcomes assessors and ITT analysis. The open-

label design, possible co-intervention, and percentage of patients with missing outcomes data (5.6%) greater than the observed 
absolute risk difference (1.6%) introduce moderate risk of bias into the trial methods. In the SPRINT trial, intensive BP control 
(SBP <120 mmHg) reduced the absolute risk of composite CV events, including MI, ACS not resulting in MI, stroke, acute 
decompensated heart failure, or death from cardiovascular causes for those at increased risk of CV events by 1.6% (p<0.001) 
compared to standard BP control (SBP <140 mmHg), NNT=62. 

Patients in the intensive treatment group also experienced an increase in adverse events, including acute kidney injury or 
acute renal failure (absolute risk increase 1.6%, p<0.001, NNH 62), hypotension (ARI 1.0%, p=0.001, NNH 100), and syncope 
(ARI 0.6%, p=0.05, NNH 166). Patients 50 years and older with hypertension and an increased risk of CV events were included 
in the study, while those with diabetes mellitus and those with a history of stroke were excluded from the study.

Patient Summary
Further decreasing blood pressure led to fewer heart-related events, including death in non-diabetic patients over 50 years 

old who have high blood pressure but do not have a medical history of stroke. The stricter blood pressure goal caused more 
kidney damage and more dizziness. Patients needed an average of three medications to get to the stricter goal compared to two 
medications to get to the less strict goal.
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Diagnosis and Evaluation
The diagnosis of attention-deficit/hyperactivity disorder (ADHD) is made based on the diagnostic criteria outlined in the 

Diagnostic and Statistical Manual of Mental Disorders – Fifth Edition (DSM-5). A diagnosis includes:

• Significant impairment in two or more major settings (e.g., home, school, work) for at least six months 
• Symptoms onset occurred between 4 and 18 years of age
• Documentation of the symptoms by parent, teacher, and clinician
• Evaluation for coexisting conditions 

 ο Learning disability, oppositional defiant disorder, anxiety, depression, autism spectrum disorder, tics, sleep apnea
• ≥ Six symptoms of inattention and hyperactivity-impulsivity persisting for at ≥ six months (≥ five symptoms in patients 

≥ 17 years old)

Inattention Hyperactivity and Impulsivity

Often fails to give close attention to details or makes 
careless mistakes in schoolwork, at work, or during other 
activities

Often interrupts or intrudes on others (e.g., butts into 
conversations or games)

Often has trouble holding attention on tasks or play activities Often leaves seat in situations when remaining seated is 
expected

Often does not seem to listen when spoken to directly Often unable to play or take part in leisure activities quietly 

Often does not follow through on instructions and fails to 
finish schoolwork, chores, or duties in the workplace (e.g., 
loses focus, gets sidetracked)

Often runs about or climbs in situations where it is not 
appropriate (adolescents or adults may be limited to feeling 
restless)

Often has trouble organizing tasks and activities Is often “on the go,” acting as if “driven by a motor”

Often avoids, dislikes, or is reluctant to do tasks that require 
mental effort over a long period of time (such as schoolwork 
or homework)

Often talks excessively

Often loses things necessary for tasks and activities (e.g., 
school materials, pencils, books, tools, wallets, keys, 
paperwork, eyeglasses, mobile telephones)

Often blurts out an answer before a question has been 
completed

Is often easily distracted Often has trouble waiting his/her turn

Is often forgetful in daily activities Often fidgets with or taps hands or feet or squirms in seat



 
 
 

 
 
 
 
 
 (Stimulants) 

Treatment Algorithm

  

Treatment Options
Medications are indicated in patients six years and older unless noted. Baseline symptoms should be documented using 

video recordings and/or clinician rating scales (e.g., ADHD Rating Scale IV, Vanderbilt ADHD Diagnostic Scale) to monitor for 
therapeutic and adverse outcomes.

*Pricing is based on the lowest AWP Unit Price of all generic formulations. 
a Doses 2.5-30 mg/day have been studied in children 3-5 yo.
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Review

Monoclonal Antibody 
Therapy in Asthma
By Arezoo Campbell, PhD

Abstract
Monoclonal antibodies (mAb) are biological molecules that have the unique capability of precisely binding to a single target. 
Technological advances have made it possible to design mAbs that bind to specific cellular components for therapeutic 
interventions. In this review, we will begin with a description of antibodies and how their unique structure and characteristics 
make them an accurate therapeutic tool. The second part of the review will summarize the production and nomenclature of 
therapeutic monoclonal antibodies. The last section will focus on asthma to elucidate the precise mechanism by which mAbs 
function to modulate the pathophysiology of a disease state. 

Introduction
In 1975, the first monoclonal 

antibody was generated. However, it 
was more than a decade later (1986) 
that the first monoclonal antibody 
(Orthoclone OKT3 – muromonab-CD3) 
was licensed as a therapeutic agent 
in the prevention of kidney transplant 
rejection. Since then, the field has 
substantially grown and has become a 
multibillion-dollar industry.1 

I. Endogenous antibody 
production and its role in 
the immune system:

B cells are a component of the 
adaptive immune response. The sole 
responsibility of these specialized cells 
is to produce secreted forms of immu-
noglobulins, commonly referred to as 
antibodies. In this review, the terms 
immunoglobulin and antibody will be 
used synonymously. Endogenously 
secreted immunoglobulins are present 
in five specific isotypes (IgG, IgM, 
IgD, IgA, and IgE). The most common 
and functionally versatile form is IgG, 
which is typically used as the isotype 
of choice for the production of 

therapeutic monoclonal antibodies.2 

An immunoglobulin has a Y-shaped 
structure composed of two identical 
heavy chains and two identical light 
chains. The light and heavy chains 
associate together to form the two 
arms of the Y-shaped molecule. Cleav-
age of the molecule with protease 
yields two fragment antigen binding 
(Fab) and one fragment crystallizable 
(Fc) pieces (Figure 1). Antibodies have 
the capability of specifically binding to 
a variety of biological macromolecules, 
which is commonly referred to as the 
“antigen.” These antigens are typically 
proteins or carbohydrates present on 
the surface of potential pathogens. 
The arms of immunoglobulins consist 
of two identical antigen-binding sites 
that are used to bind a wide variety 
of macromolecules. By doing so, not 
only do they neutralize a potential 
pathogen, but they also mark them for 
destruction by other components of 
the immune system. These compo-
nents include macrophages, which 
can then opsonize the antibody-coated 
pathogens or natural killer cells that 
contain receptors for the Fc region of 

antibodies and can destroy cells by 
antibody-dependent cell-mediated 
cytotoxicity.2 Biotechnology has taken 
advantage of the unique ability of 
antibodies to bind specific molecules 
in order to develop therapeutic strate-
gies. The binding of mAb to specific 
molecular structures allows precise 
targeting of the therapeutic regimen, 
which is an advantage over traditional 
small molecule treatments.

II. Production and 
nomenclature of 
monoclonal antibodies:

The production of monoclonal 
antibodies was made possible by the 
creation of hybridoma technology 
described by Köhler and Milstein.3 
This process requires immuniza-
tion of an animal (usually mice) with 
the desired target antigen. Once an 
adaptive immune response has been 
generated, spleen cells are isolated 
and fused with immortalized myeloma 
cells to form the antibody-producing 
hybridoma cells. Multiple drugs are 
added to the culture medium to 
prevent proliferation of all but the 
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hybridoma cells. The hybridomas and 
antibodies produced are monitored by 
limited dilution to select the specific 
cell that is generating the mAb with 
the best capability of binding the 
target antigen.4,5 

A limitation of using mouse-derived 
mAb for therapeutic purposes is 
the initiation of an immunological 
response in the human body against 
what is perceived as a foreign antigen. 
This is referred to as “immunogenic-
ity.” However, genetic engineering has 
made it possible to generate chimeric 
antibodies derived from both mouse 
and human species. Although less 
immunogenic, chimeric antibodies 
still have the possibility of inducing an 
immune response. This has prompted 
the creation of humanized (minimal 
mouse-derived components) and fully 
human antibodies.2

The World Health Organization has 
created a rule for naming therapeutic 
monoclonal antibodies.6 The prefix is 
usually random and unique so that it 
would be easy to distinguish one mAb 
from another. The substem A com-
ponent of the name is related to the 
disease state or target of the mAb. 
Substem B is based on the species 
derivation of the antibody. Finally, a 
suffix of “mab ” is added to all  
monoclonal antibody therapies ().

III. Mechanism of action 
of monoclonal antibodies 
used in the treatment of 
asthma:

Asthma is an inflammatory airway 
disease that causes constriction of 
the bronchi, which leads to cough-
ing, wheezing, and difficulty breath-
ing. In the United States, there are 
more than 25 million individuals living 
with asthma, and the prevalence is 
increasing (7.3% in 2001 compared 
to 8.4% in 2010).7 Complex interac-
tions between genetic predisposition 
and environmental factors contribute 
to the etiology of asthma. The genes 
most associated with asthma are 
ones that influence the immunological 
process and bronchial hyperreactiv-
ity. Environmental factors that have 
been linked to asthma include history 
of smoking and exposure to second-

hand smoke, living in urban areas 
that experience high air pollution, 
obesity, and stress.8 It is suggested 
that epigenetic factors such as DNA 
methylation status, chromatin remod-
eling that dictates DNA transcription, 
and microRNA regulation of translation 
may all contribute to the complexity 
of the gene-environment interactions 
that underlie asthma pathogenesis.9 

Atopy is a predisposition to develop
allergic responses to innocuous 
antigens such as plant pollen, dust 
mite, or cat dander. Atopic individuals 
have an increased chance of develop-
ing asthma. They have higher levels 
of the IgE immunoglobulin isotype. 
IgE is unique because, unlike other 
antibody isotypes, it binds tightly to 
the surface of cells that express the 
specific receptor subtype (FcεRI). 
These include mast cells, basophils, 
and activated eosinophils. Atopic indi-
viduals also have a greater number of 
eosinophils in their blood compared to 
normal people. Eosinophils, along with 
mast cells, are specialized granulo-
cytes that evolutionarily are believed 
to have developed as a means of 
defending against parasitic infections. 
Normally, the number of eosinophils 
are tightly regulated, and they are 
only recruited from the bone marrow 
when necessary. This is because they 
contain highly toxic mediators that can 
inadvertently damage host tissue as

bystander effects.2 
The production of eosinophils are 

induced by the cytokines IL-3, IL-5, 
and GM-CSF. These cytokines are 
produced by type 2 helper T cells 
(TH2). TH2 cells also produce IL-4 and 
IL-13, which promote isotype switch-
ing to IgE in antigen-specific B cells. 
This antigen-specific IgE binds to the 
Fc receptor on mast cells. This sensi-
tization step is necessary for priming 
mast cells to carry antigen-specific 
IgE on their surface. Upon subse-
quent antigen encounter, mast cell 
release the content of their granules. 
These granules contain histamine, 
which causes smooth muscles of the 
bronchi to constrict and vasculature 
to become permeable to the entry of 
other immune competent cells. Once 
activated, mast cells and eosinophils 
synthesize and release leukotrienes, 
which additionally contribute to 
smooth muscle contraction, vascular 
permeability, and mucus production in 
the airways that result in the symp-
toms observed in asthmatic individu-
als.2 Because the pathogenesis of 
asthma is complex and incorporates 
many cell type and mediators, for sim-
plicity, the immunological players that 
are targeted by FDA-approved mono-
clonal antibody therapy are selectively 
displayed in Figure 2.2,10

Presently, asthma is controlled by 
treatment with a combination therapy 

Figure 1

An antibody molecule is composed of two identical heavy chains (dark blue) and two identical light chains (red). In the most 
commonly present isotype (IgG – which is represented in this figure), the heavy chains are joined together at a hinge region. 
The yellow stars represent antigens that bind to the identical antigen-binding sites of the two arms of the antibody molecule.

Structure	  of	  an	  An-body	  (Immunoglobulin)	  Molecule	  
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Fc	  
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consisting of targeting ß2-adrenergic 
receptor agonists and corticosteroids. 
The former results in relaxation of 
airway smooth muscles, and the latter 
contributes to dampening the inflam-
matory response. Approximately 
5-10% of asthmatics do not always 
respond well to these therapeutic 
interventions, and thus the use of 
monoclonal antibodies provides a 
more targeted approach that may be 
useful in controlling asthma in this 
subset of individuals.11,12 In 2003, 
Xolair (omalizumab) became the first 
FDA-approved monoclonal antibody 
for the treatment of severe asthma. 
Omalizumab binds to soluble IgE 
molecules and inhibits the binding 
of antigen-specific IgE to Fc recep-
tors on mast cells and basophils.13 

Nucala (mepolizumab) is another 
therapeutic monoclonal antibody that 
was approved in 2015 for treatment 
of severe asthma in patients 12 years 
or older. This therapeutic mAb binds 
to IL-5 and thus blocks the binding of 
the cytokine to cell surface receptors 
on eosinophils. The inhibition of IL-5 

binding reduces both the production 
of eosinophils from the bone mar-
row and the survival of the cells.14 In 
March of 2016, the FDA approved the 
third therapeutic monoclonal antibody, 
Cinqair (reslizumab), for the treatment 
of patients with severe asthma age 
18 years and older. The mechanism of 
action of this humanized IL-5 binding 
mAb is the same as mepolizumab.15 
Figure 2 shows the specific pathologi-
cal pathway that is modulated by the 
three FDA-approved mAbs.

A number of other monoclonal 
antibodies, specifically targeting 
other molecules that are thought to 
be involved in the pathogenesis of 
asthma, are presently undergoing clini-
cal trials. Examples of these are listed 
in table 2. The efficacy of the human-
ized mAb benralizumab has been 
evaluated in two phase III clinical trials 
for treatment of severe uncontrolled 
asthma with eosinophilic inflamma-
tion. AstraZeneca announced on May 
17, 2016, that the phase III studies 
show that the mAb is well tolerated 
and reduces the asthma exacerbation 

rate compared to the placebo.16 This 
mAb specifically targets the α-chain of 
the IL-5 receptor expressed on eosino-
phils and basophils, leading to their 
demise by antibody-dependent cellular 
cytotoxicity.17 The company is planning 
on submitting the regulatory applica-
tions in the second half of 2016. 

Interleukin-17 (IL-17) is a cytokine 
that is produced by type 17 helper T 
cells (TH17). IL-17 interacts with IL-17 
receptor A (IL-17RA), expressed on the 
smooth muscle of the airways, and 
modulates lung inflammatory pro-
cesses . Brodalumab is a human anti-
IL-17 receptor A mAb that binds the 
receptor and does not allow binding 
of IL-17. It is thought that brodalumab 
also blocks binding of IL-25. In a phase 
II, double-blind, placebo-controlled 
study, it was shown that brodalumab 
was not able to control moderate to 
severe asthma, although a subpopula-
tion of patients were identified who 
may benefit from the use of this 
mAb.18 Ligelizumab is a humanized 
mAb that binds IgE. In a double-blind, 
randomized, placebo-controlled study, 

Figure 2

A simplified view of cells and molecular mediators that play a role in the pathogenesis of asthma. The pathways influenced by FDA-approved mAb are indicated. APC = antigen presenting cell; IL = 
interleukin; TH2 = T helper subtype 2; IgE = Immunoglobulin E.
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it was shown that ligelizumab was 
more effective compared to omali-
zumab (an FDA-approved drug with 
the same mechanism of action) in 
patients with mild allergic asthma.19

Roche has developed lebriki-
zumab, which is a humanized mAb 
targeting IL-13. IL-13 is a cytokine 
that has been associated with 
eosinophil survival and migration, as 
well as mediating the class switch-
ing of B cells to IgE.20 A recent 
investor update from the company 
indicated that the mAb significantly 
reduced exacerbations in patients 
with severe asthma in one of two 
phase III clinical trials. The second 
clinical trial failed to show efficacy, 
and the company is further analyzing 
the results.21 Tralokinumab is another 
IL-13 binding mAb that has been 
evaluated for safety and efficacy. 
The phase II randomized, double-
blind, placebo-controlled study 
showed that, in patients with severe 
uncontrolled asthma, this mAb 
failed to significantly reduce asthma 
exacerbations. However, in the 
study, a subpopulation of asthmatics 
was discovered to have benefited 
from the therapy. A phase III study 
is further determining the possibility 
of using tralokinumab in this group of 
patients.22

Conclusion
Considering that more than 25

million individuals in the United 
States are asthmatic, it is not 
surprising that biotech companies 
are investing top dollars in devel-
oping new monoclonal antibody 
therapies for the treatment of 
asthma. Because the immunological 
processes that underlie asthma are 
complex, demonstrating safety and 
efficacy of specific monoclonal anti-
bodies have proven difficult. Although 
conceptually promising, clinical trials 
with mAbs that specifically blocked 
IL-17 or IL-13 showed mixed results. 
Notwithstanding, there are several 
mAbs that are in phase III clinical 
trials. As research discovers more 
specific markers in the pathogenesis 
of asthma, it is likely that there will be 
more mAbs developed for the 

treatment of patients with asthma.
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Business ModelUniversity Reports

Chapman University School 
of Pharmacy
By Jason Truong, CPhA Board of Directors 
Representative

Valentine’s Day Fundraiser
In February, our chapter collabo-

rated with CSHP in a joint fundraiser 
for Valentine’s Day. It was a great 
collaboration with the two organiza-
tions and was a good way to raise 
funds during this special holiday! We 
managed to raise $250 each by sell-
ing chocolate rose candies and mini 
terrariums to students, professors, 
faculty, and staff. 

Western Pharmacy 
Exchange

In February, approximately thirty 
students, along with faculty and staff, 
attended this year’s Western Phar-
macy Exchange in Palm Springs. Our 

student pharmacists 
represented CUSP at 
this year’s Quiz Bowl 
and Film Festival. We 
also had the honor of receiving a 
Chapter of Excellence Award, which 
was a milestone moment since this 
was our first year eligible to receive 
the award. Our 2016-2017 CAPSLead 
team, along with another team of 
student researchers, presented post-
ers at the poster sessions on the Expo 
floor.

“TheMix”
We continued our monthly out-

reach event at the Newsong Church 
in Santa Ana. Our volunteers con-

ducted hypertension screenings and 
played OTC medications games with 
the children. In February, we played 
a compounding game with the kids 
using Smarties candy to go with the 
Valentine’s Day theme. We had the 
children use a mortar and pestle to 
crush the smarties into a powder, 
then weigh the powder to a specific 
amount. We then would discuss the 
importance of proper medication 
dispensing and administration, storage 
and other safety measures. 

Keck Graduate Institute
By Natalia Kettoola, CPhA Board of Directors 
Representative

PharmCAMP
KGI CPhA-ASP collaborated with 

KGI’s PhamCAMP, along with multiple 
Keck Graduate Institute (KGI) student 
organizations to host a two day event 
at KGI in Claremont, CA on March 4-5, 
2017. This event marks KGI’s very 
first PharmCAMP, a student focused 
educational program for elemen-
tary, middle school, and high school 
students. PharmCAMP’s mission is 
to expose students from underserved 
communities to STEM related careers 
through various active learning activi-
ties to encourage young students 
toward higher education. CPhA-ASP 
hosted a compounding workshop, 
which involved an educational session 
on lab techniques and basic chemistry 
fundamentals along with an active 
hands on slime compounding session. 
Students were excited to learn about 

the complexities of 
compounding and 
proud of the fun and 
slimy product they 
had made to take 
home. 

Western 
Pharmacy Exchange

 CPhA’s Western Pharmacy 
Exchange (WPE) for 2017 was held in 
Palm Springs, CA with thirty mem-
bers from the KGI CPhA-ASP Chapter 
in attendance. Selected members 
participated in the Quiz Bowl Com-
petition and the Film Festival. KGI 
CPhA-ASP’s film submission for the 
Film Festival, “Outbreak,” featured 
active members of the chapter, most 
notably Stacey Van (videographer/edi-
tor) and Daniel Abro (writer/director). 
Our chapter decided to take the film 

prompt of “Pharmacists as Healthcare 
Providers” in a unique route through 
the dramatization of a flu outbreak as 
a live action movie trailer with phar-
macists represented as real life action 
heroes. Our chapter humbly accepted 
the award for “Most Entertaining” at 
WPE and is thankful to CPhA for the 
acknowledgment for our effort and 
hard work producing the film. We also 
graciously thank Dr. Brian Garner, Dr. 
Karl Hess, and Hendricks Pharmacy 
(Claremont, CA) for accommodating 
us throughout filming. 
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Loma Linda University
By David Downham, CPhA Board of Directors 
Representative

Professional Series Part 2: 
Conferencing 101

In preparation for this year’s West-
ern Pharmacy Exchange, we hosted a 
new event with APhA as part of their 
professional series called Conferenc-
ing 101. In this seminar, students with-
out previous experience learned about 
the ins and outs of attending a confer-
ence. This seminar was broken down 
into two halves: the first showcased 
a “day in the life” at a conference and 
the second taught about basic social 
dynamics and how one can best pres-
ent himself or herself. This event was 
a great success and we look forward 
to hosting it again next year. 

Annual Blood Drive
Thanks to our outreach coordina-

tor, Thao Nguyen, we held our annual 
campus wide blood drive in Febru-

ary. We were able to 
reach out to members 
of the community 
and students from 
all of the Loma Linda 
programs. This year, 
our event turned out 
to be even bigger than 
ever through our SNAPhA organiza-
tions involvement. While we hosted 
the blood drive, they collaborated with 
us to create a full Stroke Awareness 
Event. 

WPE Overview
Western Pharmacy Exchange was 

a huge success for the students of 
Loma Linda. We had over forty stu-
dents attend this year, and more than 
half of them were first time attendees. 
Students helped at the registration 
booths, monitored and assisted with 

CE’s, and participated in poster pre-
sentations. Our members really went 
above and beyond to get the most out 
of this opportunity with CPhA. One 
of the biggest highlights was that we 
won the annual Quiz Bowl for our first 
time ever!  

What to look forward to?
We have multiple fundraisers in 

place involving food, a silent auction, 
and several other activities. We also 
have two big community outreaches to 
look forward to in the month of May. 

University of California,  
San Francisco
By Jeni Hagan, CPhA Board of Directors 
Representative

Local Pharmacists Chapter 
Bowling Social

On January 27, 2017, UCSF 
students, the Pharmacist’s Society 
of San Francisco (PSSF), and the 
Peninsula Pharmacists Association 
(PPA) enjoyed a night of bowling 
and networking. The bowling social 
attracted a number of students as it 
was an excellent opportunity to meet 
local pharmacists and learn from their 
experience practicing in different set-
tings. We thank both PSSF and PPA 
for a very engaging and fun night!

Pharmacy Legislative 
Night 2017

On February 27, 2017, the UCSF 
AMCP, APhA-ASP, CPhA, CSHP, 
NCPA and SNPhA chapters collabo-

rated to host the 2017 
Pharmacy Legislative 
Night. The theme was 
Activism in Changing 
Political Times, and 
the event included 
roundtable discussions and keynote 
speakers. Each roundtable featured 
pharmacist facilitators who led an 
engaging discussion with students on 
various topics. These topics included 
updating students on legislation for 
federal provider status, advanced 
pharmacy practice authorities, and 
the Affordable Care Act. In addition, 
students had the opportunity to learn 
about the important role of student 
advocacy and what steps they can 
take to get involved in the legislative 
process. We are thankful for the won-

derful collaboration among the UCSF 
pharmacy student organizations to host 
an inspiring and united legislative night.

Looking Forward
We look forward to future outreach 

events through collaborating with the 
UCSF Community Outreach Student 
Alliance (COSA) organization. The 
health fairs are a rewarding way to 
serve our community, and we hope 
to learn how we can better meet the 
specific needs of our local population in 
future health fairs.  
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University of Southern 
California
By Michelle Lee, CPhA Board of Directors 
Representative

Meet the Resident Series 
The American Pharmacy Student 

Alliance (APSA) held its first event 
of the Meet the Resident series, the 
annual PhORCAS Workshop, on March 
6, 2017 for third year student pharma-
cists interested in residency. Recent 
2016 graduate, Dr. Brandon Chang, 
PharmD, and current PGY1 Pharmacy 
Practice Resident at the VA Greater Los 
Angeles Healthcare System, reviewed 
the timeline, PhORCAS application, 
and Match process along with tips he 
gained through his personal experi-
ences, as well as from his co-residents’ 
at the VA. The event was a valuable 
and unique resource to learn about the 
residency application process and how 
our students can be a more competitive 
applicant in the coming application cycle. 

Professional 
Events 

At the CSHP 
Seminar 2016 at 
Disneyland Hotel at 
Anaheim, CA, USC’s 
CSHP student chapter received the 
Community Service Project Award 
in Asthma Awareness and Poison 
Prevention. Moreover, our student 
pharmacists participated in the Quiz 
Bowl Competition at CSHP Seminar 
and won first place. Furthermore, at 
APhA-ASP 2016 Midyear Regional 
Meeting (MRM), USC’s Operation Dia-
betes and Operation Heart received 
the Patient Care Project Award. 
Additionally, our legislative proposal in 
Transparency in Drug Prices was also 
passed at MRM.

This year at CPhA’s Western Phar-
macy Exchange 2017 in Palm Springs, 
CA, our student pharmacists also com-
peted in the annual Quiz Bowl Compe-
tition and did a wonderful job placing 
at the top in categories that include 
psychiatric disorders, cardiovascular 
disorders, oncology, pain manage-
ment, infectious disease, hematologic 
disorders, immunizations, and law. 
USC’s faculty, students, and alumni 
are proud of our team’s performance, 
which exemplifies how strong and 
prepared our students are clinically. 
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West Coast University
By Marc Salvatus, CPhA Board of Directors 
Representative

Patient Counseling 
Competition 

The WCU APhA/CPhA-ASP 
chapter held its first-ever patient 
counseling competition on February 
14, 2017. Students from the School of 
Pharmacy showed off their counsel-
ing skills and competed for a chance 
to represent WCU at APhA’s National 
Patient Counseling Competition, 
taking place during the APhA 2017 
Annual Meeting from March 24-27 in 
San Francisco. The WCU Chapter is 
thrilled to announce that this year’s 
winner, Ayten Yatim (P2), represented 
our school. 

Valentine’s Day Grams
The WCU Chapter fundraiser 

selling Valentine’s Day grams was 
promoted on campus in the weeks 
before the February 14th holiday. 

The Valentine’s Day 
grams were deliv-
ered to designated 
recipients on Valen-
tine’s Day, February 
14th, 2017. WCU 
truly “felt the love” 
as students, faculty, 
and staff ordered bags of candy to be 
sent to their fellow colleagues, faculty, 
and staff in appreciation for their hard 
work and dedication to the school. This 
was our most successful fundraiser 
to date, and we are looking forward 
to launching future fundraisers such 
as this one that, in effect, bring the 
school’s constituents “together.”

Western Pharmacy 
Exchange

This year’s Western Pharmacy 
Exchange (WPE) was held from 

February 23-26 in Palm Springs at the 
Renaissance Palm Springs Hotel. WCU 
student attendance and participation was 
great! Students thoroughly enjoyed the 
countless opportunities to network with 
pharmacists and professionals as well 
as with students from pharmacy schools 
across California. We were proud to have 
our very own WCU professors, Dr. Keri 
Hurley-Kim and Dr. Amber Verdell, pres-
ent their respective topics at the confer-
ence. 

Western University of Health 
Sciences College of Pharmacy
By Dara Nguyen, CPhA Board of Directors 
Representative

American Heart 
Awareness Month – Jump 
for Joy! 

For American Heart Awareness 
Month, Operation Heart at WesternU 
promoted cardiovascular health 
with our “Jump for Joy!” campaign 
from February 1-3, 2017. Students 
were encouraged to stay active with 
individual and team competitions 
testing jump rope speed, endurance, 
and style. In addition to having daily 
activities, everyone was encouraged 
to wear red and 122 students and 
staff members pledged to maintain a 
healthy diet throughout the week. 

Career Round Table 
On Friday, February 17, 2017, we 

invited Dr. Brian Quirante, Dr. Chad 

Nour, and Dr. Ethan 
Huynh to speak to 
students about their 
successful career 
paths in pharmacy. 
Student pharmacists 
loved engaging with them and having 
such great role models to gain
advice and wisdom from. 

Speed Interviewing
On Tuesday March 7, 2017, stu-

dents gained first hand advice from 
our panel of interviewers on how to 
hone their interviewing skills. There 
were several rounds of interviews 
for students to rotate through, and 
Sheryl Lee, Dr. Ben Malcom, Dr. Ethan 
Huynh, Dr. Mario Jimenez, Dr. Jose-
phine Arranda and Dr. Linh Tu provided 

personal guidance on how to succeed 
while applying for jobs.

Diabetes Awareness Day 
On Tuesday March 13, 2017, we 

captured the attention of our campus 
by feeding Hungry Holly healthy food 
to promote Diabetes Awareness Day. 
Students were exposed to the “Stop 
Diabetes” Campaign, learned the carbo-
hydrate content of common foods, and 
played an interactive bean bag tossing 
game. 
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