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President’s Letter
For me, being inducted last month as President of the NJPhA
in our 146th year is truly overwhelming. Be it a calling or
divine intervention, whatever the reason may be, I do know
that an important part of my life has come full circle.
As a young boy, our family took 2 family vacations a year –
one week at the Berkley Carteret in Asbury Park and the
other was 5 days to the annual NJPhA convention in Atlantic
City. It was while attending those conventions that the
familiar names of NJPhA leaders came to life. You see my
father, Rosario “Russ” Mannino, spoke so highly of them as
far back as I can remember.
At one convention, when I was about 10, I vividly recall
one elevator ride when Don Wernik, Uncle Don as many
refer to him by, stepped into the elevator. Stepping out of
the elevator, I saw Alvin Geser and Mike Fanelli. I would
eventually meet Al Meyer, Andy Preston, Aaron Silnutzer,
Maurice Joondeph, Izzie Singer, Dick Miller and on and on.
It was like meeting Rock Stars actually.
It wasn’t enough for me to attend the conventions. Some
years later the first band that I played in, The Dimensions
played poolside at the 1967 NJPhA Convention at The Colony Motel in Atlantic City. Becoming the 7th pharmacist in a
family of pharmacists was not in itself enough to instill in me a
sense of service to our profession. For this, I had the absolute
best role model in my Dad. I would say Dad was Past President of everything...So true...President of the Bergen County
Pharmaceutical Society 1958/59 and President of the NJPhA
1963/64. His organizational dedication, accomplishments
and the awards he received–including the nationally recognized Bowl of Hygeia–were legendary. I would be totally remiss not to mention my mother Vivian, also a pharmacist,
who was his biggest support. Without her understanding and
help in the family pharmacy, he would not have had the time
necessary to devote to the association.
In recognition of his lifetime dedication to this association
and to pharmacy, the NJPhA established the Rosario J.
Mannino, Pharmacist of The Year Award for meritorious
service to the profession and the NJPhA. The NJPhA
also granted my father, the first honorary title of President
Emeritus, a title he so cherished until he passed away in
2008. The President Emeritus title now appropriately and
rightfully belongs to Don Wernik, Uncle Don. Quite appropos
as not one week went by that my Dad and Don did not speak
together on issues affecting our profession.
Attending conventions and reading through many of Dad’s
speeches, I realized that the issues facing our profession
instilled in all those I just mentioned a sense of “We need
to do something for the betterment of pharmacy.” They
worked tirelessly to pass the ethics law for pharmacy
practice signed by Governor Hughes in 1964 and for the
implementation of mandatory patient profile record keeping
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in New Jersey, the first state to do so. They alerted the
public on poison prevention in the home by lecturing across
the state and speaking to students at elementary through
high schools. The campaign initiative, “Speak to Your
Pharmacist Before Taking Over the Counter Medications,”
began. All this seems elementary to us now, but without
their efforts in the 60’s and 70’s and the continued efforts
of all the CEO’s, presidents and officers of this association,
right up to our immediate past president, Ruth Marietta,
collaborative pharmacy practice with physicians (something
Ruth has made a priority), immunization administration,
medication therapy management and health care provider
status would not have happened. I fully intend to continue
to work closely with our Government Affairs committee and
association lobbyist Laurie Clark on these and other issues
most important to the future of our profession.
What I have noticed since my Dad’s day was the formation of
various organizations based on a pharmacists’ practice setting
or ethnicity. Pharmacists had a perception perhaps that their
practice setting was unique and required its own organization
to address their needs and accomplish the goals specific to
them. Well-intentioned, but perhaps the result was a dilution
of the pharmacist’s voice. Soft voices are not heard.
When we were students in pharmacy school, our ethnic backgrounds did not matter and the education we received more
than prepared us for all practice settings. Pharmacists helped
educate other pharmacists as to the virtues and shortcomings
in their practice setting. For our profession to move forward,
the leaders of this association knew that only by working together as “One Voice” could they effect the change necessary
for the betterment of all pharmacists. That mindset was first
and foremost for them then and will be mine over the next year.
In accordance with that thinking was this year’s convention
theme logo. The drumstick pens that we gave out had the
following words embossed on it, “Keeping the Beat for
Pharmacy since 1870.” The cell phone wipes that were
given out showed a drum set with “NJPhA” on the base
drum and written across each drum was a practice setting:
Health System, Community, Academia and Industry. Simply
put, when a drum set is played proficiently and in rhythmic
time, the rest of the band – our profession – stays together.
I intend to reach out to ALL pharmacists in ALL practice
settings, mindful that each drum has a distinct sound that
needs to be heard. Only when pharmacists of all practice
settings work together, the voice for our profession will
be louder than ever before. To serve as NJPhA President
is a tremendous honor and responsibility. I very much look
forward to working with our line officers and all the NJPhA
committees in the coming year.
Ronald J. Mannino, RPh
The New Jersey Journal of Pharmacy

From The Editor’s Desk...
Dear Colleagues,
What a wonderful convention! I would like to take this
opportunity to tell everyone how humbled I was to be the
2016 recipient of the Frederick B. Kilmer Award. My passion
is to disseminate peer-reviewed pharmacy information.
I thank you all for your continued support of the NJPhA
Journal of Pharmacy.
We continue to have a number of articles submitted and
if your article has not yet been published, please know
that we are working diligently to getting it published! If you
know anyone who would like to advertise in the journal,
please send his or her information to one of the Board
members, as it is with increased advertisement that our
journal grows! Please enjoy the articles presented in this
post-convention journal.

We are now looking for articles for 2017. For consideration
for publication, deadlines are posted on the NJPhA website. Thank you for continuing to support the NJ Journal
of Pharmacy and, as always, please consider becoming
active in the development of the NJ Journal of Pharmacy, through either submission of an article, or becoming
a peer reviewer. If interested, please reach out to me, our
new president Ronald J. Mannino, Elise Barry, or one of the
NJPhA officers. You may email ideas and submissions or
concerns to marcella.r.brown@gmail.com. I can help you
with topic considerations for the journal.
Looking forward to warmer weather!
Marcella
Marcella R. Brown, BS, MS, PharmD, MPH, BLSC, CGP,
BCACP
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Meldonium: review of pharmacology and clinical applications
Anna Dushenkov, RPh, Pharm D, BCPS and Paiboon Jungsuwadee, PhD*
Abstract

Background: Pharmacists are often approached by individuals engaged in exercise and sports for a piece of advice
regarding drug remedies, especially various supplements.
Meldonium, a supplement classified as a metabolic modulator, has recently become a subject of interest by specialists
in sports medicine and a topic of lay public discussion.
Aim: To summarize pharmacokinetics, pharmacodynamics,
and clinical applications of the compound.
Study design: Narrative review
Methods: The references, both English and Russian, were
obtained via searches of EBSCO Medline, Google Scholar.
ru, Yandex.ru and Mildronat.ru.
Results: Meldonium, an analog of γ-butyrobetaine, which is
a precursor of L-carnitine, exerts non-linear pharmacokinetics. The compound is well-absorbed and has a short half-life.
Meldonium inhibits γ-butyrobetaine hydroxylase, carnitine
acyltransferase type I, carnitine-acylcarnitine translocase
and organic cation/carnitine transporter, thus switching the
synthesis of ATP from the oxygen-dependent b-oxidation of
long-chain fatty acids to oxygen-independent glycolysis, an
alteration of great importance in ischemic tissues. In addition, meldonium esters exhibit carnitine-independent vasodilation via nitric oxide production.
Meldonium, as part of combination therapy, is approved
in several Eastern European and Asian countries for the
management of a broad array of ailments caused by tissue
hypoxia, ischemia and oxidative stress, including physical
strain in athletes. To date, the reliable clinical evidence is
scarce for most indications. The incorporation of meldonium
as a cardioprotector in the management of patients with
atherosclerotic coronary heart disease is the indication with
the most promising evidence. The dosing regimens and duration of therapy depend on the indication, route of administration and prescriber’s experience.
Conclusions: Until well-designed clinical trials evaluating the protective effects of meldonium in populations with
various demographics and comorbidities are available, the
decision to incorporate the compound into clinical practice
rests on the practitioner’s expertise and confidence in the
published data.

regarding drug remedies and supplements, including meldonium. Meldonium was patented in the late 1970’s as a growth
stimulator for fowl and plants.1 It was intentionally designed
to block carnitine biosynthesis, thereby inhibiting fatty acid boxidation in hypoxic conditions (e.g., ischemic heart diseases
and stroke).2 Theoretically, this strategy should benefit the
hypoxic tissues due to reduction of high oxygen consumption
during the b-oxidation process. Meldonium is approved for
therapeutic use in Russia, Ukraine, Latvia, and a few other
countries where it is marketed under various trade names
(e.g., Cardionate®, Idrinol® and Mildronate®).3 The product is
not available in the US other than via the Internet.4
Recently, the compound has been added to the List of Prohibited Substances and Methods under the substances
Class S4 - hormone and metabolic modulators. This list is
maintained and published by the World Anti-Doping Agency
(WADA).5 The addition and associated implications have
become a subject of interest by specialists in sports medicine, especially among tennis enthusiasts. This manuscript
summarizes the pharmacokinetics, pharmacodynamics,
and select clinical applications of meldonium based on the
publications in English and Russian.
Methods
The references, both English and Russian, were obtained
via keyword searches of “meldonium” or “mildronate” through
EBSCO MEDLINE with Full Text, Google Scholar.ru, Yandex.
ru and Mildronat.ru in March – April 2016. The limiters were
“humans” and years of publication from 1977 to 2016. In addition, the Russian journal Kardiologia it was also searched.
All pertinent publications are included in this review.
Chemistry and pharmacokinetics of meldonium. The
chemical formula of meldonium is C6H14N2O2 (3-(2,2,2-trimethylhydrazinium)propionate), MW 146.19 g/mol (Figure
1). Meldonium is highly water soluble.
Pharmacokinetic studies of meldonium after a single oral
dose indicate that it has bioavailability of ~78%.6 The drug
appears to exert non-linear pharmacokinetic properties.7
After a single 500-mg oral dose, the apparent volume of
distribution (Vd/f) was 54.3±11.8 L. The apparent total clearance of the drug from plasma (CL/f) was 7.2±1.1 L/h, and
the elimination half-life was 5.3±1.2 hours. The half-life may
increase to 14.6±2.5 hours after multiple doses.7

Keywords: meldonium, mildronate, exercise tolerance, doping, sports supplements, performance enhancers

Meldonium and its metabolites are primarily eliminated via
urinary excretion.7 Additionally, g-butyrobetaine hydroxylase
(GBBH) catalyzes the conversion of meldonium to 3-hydroxypropionic acid, which is further converted to glucose.

Introduction
Pharmacists are often approached by individuals engaged in
exercise and sports as well as professional athletes for advice

Pharmacology of meldonium. Meldonium is a synthetic
analog of L-carnitine precursor, g-butyrobetaine (Figure 1).

Page 4

The New Jersey Journal of Pharmacy

It inhibits production of L-carnitine, thereby limiting high oxygen-demand fatty acid b-oxidation.
Figure 1 Chemical structure of Meldonium (C6H14N2O2,
3-(2,2,2-trimethylhydrazinium)propionate), g-butyrobetaine
and L-carnitine.

L-Carnitine

γ-Butyrobetaine

Meldonium
Fatty acid transport for mitochondrial b-oxidation. Free
fatty acid is a major source of energy for the heart and muscles. To participate in the cellular energy metabolic process,
long-chain fatty acids must be transported into intracellular
space via the fatty acid transport process that involves the
fatty acid binding protein (FABP) and the plasma membrane
fatty acid translocase (FAT).8 Once in the cytosol, the longchain fatty acids are subsequently converted to their active
forms, fatty acyl-coenzyme A (fatty acyl-CoA) by the enL-Carnitine
zyme fatty acyl-CoA synthetase
(FACS). The fatty acyl-CoA
cannot cross the outer mitochondria membrane. Accordingly, they must be esterified by carnitine acyltransferase type
γ-Butyrobetaine
I (CAT I) to form a fatty
acylcarnitine; this process occurs in
the outer mitochondrial membrane, and is the rate limiting
step for entry of fatty acids into the mitochondria (Figure 2).
Meldonium

Figure 2. Role of meldonium in transmembrane fatty acids transport. Abbreviations: CACT, carnitine:acylcarnitinetr
ansferase; CAT, carnitine acyltransferase; GLUT4, glucose
transporter 4; MPC, mitochondrial pyruvate carrier; PDC,
pyruvate dehydrogenase complex; TCA, tricarboxylic acid
cycle.

During a period of fasting, the activity of CAT I is upregulated, driving the CAT I reaction toward the formation of
fatty acylcarnitine. L-carnitine involved in this esterification
reaction can be derived from g-butyrobetaine that is catalyzed by GBBH. L-carnitine is taken up from plasma by
a plasma-membrane sodium-dependent organic cation/
carnitine transporter (OCTN2).9 Fatty acylcarnitine can be
transported across the inner mitochondrial membrane by
carnitine-acylcarnitine translocase (CACT) in exchange for
free carnitine. The free carnitine released by this reaction
is transported across inner mitochondrial membrane back
into mitochondrial intermembrane space via CACT for subsequent reutilization. Once inside the mitochondrial matrix,
the fatty acylcarnitine is converted back to fatty acyl-CoA,
which can enter the pathway of β-oxidation. This conversion
is catalyzed by the inner mitochondrial membrane-bound
CAT II (Figure 2).
Mitochondrial b-oxidation catabolizes the fatty acid to the
two-carbon compound, acetyl-CoA, which is the primary
substrate for the tricarboxylic acid cycle (TCA), also known
as Krebs cycle. Since carnitine is critically involved in fatty
acid metabolism, depletion of carnitine can diminish the fatty
acid b-oxidation for energy production. To compensate for the
energy demands, the glucose metabolism is stimulated. ATP
generated from glucose oxidation consumes less oxygen
than fatty acid b-oxidation. In hypoxic/ischemic conditions,
oxygen supply may not be adequate for fatty acid oxidation.
Meldonium’s mechanism of actions. Medonium interferes
with fatty acid b-oxidation. It’s mechanisms of action are 1) a
GBBH inhibitor thereby inhibiting biosynthesis of L-carnitine,
and 2) an inhibitor of the OCTN2 (Km = 26 mM), which is responsible for taking up carnitine from the extracellular compartments into cells (Figure 2).10-12 Meldonium also acts as a
weak competitive inhibitor for CAT I (Ki = 1.4 mM - 20.4 mM)
and for CACT (Ki = 0.5 mM), resulting in partial inhibition of
fatty acid transport into mitochondria and thereby limiting fatty acid b-oxidation.13,14 Additionally, meldonium esters exhibit
carnitine-independent vasodilation via nitric oxide production.
Thus, switching the synthesis of ATP from the high oxygen-dependent b-oxidation of long-chain fatty acids to an
oxygen-independent glycolysis with meldonium in ischemic
tissues might be beneficial.
Clinical applications
Meldonium is approved for a variety of conditions and disease states associated with tissue ischemia.15 This review is
limited to the discussion of indications associated with general stress, cardiovascular, and cerebral vascular systems.
The indications are reviewed in the order listed in the package insert in conjunction with the published clinical data.
I. Component of combination therapy for ischemic heart
disease [angina, myocardial infarction (MI)], chronic
heart failure (CHF), dyshormonal cardiomyopathy.
Multiple small scale clinical trials have been summarized in
a review sponsored by the first manufacturer of the product,
Grindex AO (Latvia).16 The reviewers organized the clinical
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evidence into four sections: A) ischemic heart disease with
the subsections of acute MI, stable angina and CHF; B) dysrhythmias; C) disturbances of blood supply to the extremities; D) hypertension.
A) Ischemic Heart Disease
The role of meldonium in the management of post-MI patients remains undecided. The most noteworthy clinical trial
in patients with stable angina was conducted in 2010.17 The
study was a 12-month, multicenter, randomized, doubleblind assessment of the exercise tolerance in 278 patients
in their 60’s treated with 500 mg of meldonium twice daily
orally or placebo in addition to the standard antianginal
therapy. Participants had chronic coronary heart disease,
functional classes II-III per Canadian Cardiological Society,
with ischemia as the limiting factor in the exercise tolerance
test. The primary end point, defined as the change in exercise time, measured by veloergometry, was statistically
significant by month 12. The results were also significant in
achieving the secondary end-points: time to the deviation of
the ST-segment to 1 mm and time to the onset of angina. Although assessment of safety of the preparation was stated
in the objectives, it was not reported. In addition, several
other important aspects of trial design were not described,
e.g. comparative details of the disease states of the studied
patient population besides age and gender, evaluation of
patient adherence to the prescribed regimens, maintenance
of blinding, visit schedule and assessment timeline, and statistical analysis.
The role of meldonium in patients with CHF was evaluated in small scale studies of debatable quality. There were
somewhat promising improvements in exercise tolerance
and improved quality of life.16
B) Dysrhythmias
Of the four small studies cited in the aforementioned review,16 the most noteworthy publication was a 6-month
open-label trial. The study reported a substantially longer
duration of sinus rhythm in 15 patients with atrial fibrillation
and metabolic syndrome (age 66.79±7.95, 11 males and 4
females) randomly assigned to meldonium add-on to amiodarone and enalapril group vs. their control counterparts
(age 65.44±10.84, same demographics). No statistical analysis has been provided in the review, and the original data
were not reachable.
C) Disturbances of Blood Supply to the Extremities
The authors of the review noted that although meldonium
has promise as a cytoprotector of skeletal muscles in ischemic conditions, the evidence is scarce.16 In a randomized,
double-blind clinical trial, 57 patients with peripheral arterial disease were either treated with placebo or meldonium
500 mg orally daily for 24 weeks. There was a significant
increase (62.3% vs. 34.4%; p=0.026) in the difference in
walked distance on a treadmill before developing intermittent claudication. The significant difference between the
groups was been maintained for a month after discontinuation of meldonium.
Page 6

D) Hypertension
The summary of a few small studies suggested that meldonium could be further evaluated as a potentially useful
addition to long-term antihypertensive therapy with ACE inhibitors.16 It might be helpful in accelerating the rate of blood
pressure normalization, decreasing endothelial dysfunction and the intensity of free radical formation, improving
systolic-diastolic function and slowing the remodeling of left
ventricle.
II. Component of combination therapy for acute and
chronic disorders of cerebral circulation (stroke, cerebrovascular insufficiency).
The role of meldonium in improving neurological conditions
associated with cerebral insufficiency due to various etiologies has been described.18 Authors concluded that the
agent had a unique, positive impact on cerebral circulation
in patients with ischemic stroke, head traumas and chronic
discirculatory encephalopathy. Additionally, they suggested
that the compound could be used for prophylaxis of neurological diseases by improving the circulatory and rheological blood characteristics. These conclusions were based on
the evidence from either experiments on animal models or
very small non-comparative clinical studies with questionable clinical and statistical validity.
The impact of a 3-week treatment with meldonium was evaluated in a recent trial conducted by Kotov et al. in patients
with ischemic stroke who were not eligible for alteplase infusion.19 Authors stated that in 70 patients treated with meldonium (MPs) as an add-on to standard pharmacotherapy
for ischemic stroke, the decrease in the neurological deficit
per National Institute of Health Stroke Scale (NIHSS) was
statistically significant vs. 40 control patients (CPs) with
similar demographics. The manuscript did not define the
process for group assignment. The MPs had a significantly
higher baseline NIHSS score of 5.3±0.2 vs. 4.8±0.2 for CPs.
By day 14, the NIHSS scores have leveled off, 2.8±0.1 MPs
and 2.9±0.1 CPs, and by the end of the study, at day 30, the
scores were 2.1±0.1 MPs and 2.2±0.1 CPs. It is not clear to
what degree the positive outcomes were affected by significant difference in patients’ status at baseline.
III. In reduced aptness to perform
Subbotina evaluated the effect of meldonium on rehabilitation of law enforcement personnel returning from combat
zones.20 Fifty officers were randomized 1:1 into meldonium
(MG) and control groups (CG), which did not differ by age,
blood pressure parameters, stress-limiting factors and presence of complaints. Meldonium was administered intravenously as a 10% 5 mL diluted in 10 mL of sodium chloride
daily for 10 days. After two months of treatment, the MG
patients had a significant decrease in systolic and diastolic
blood pressure vs. the CG arm. Additionally, a significant increase in exercise tolerance measured by veloergometry at
baseline and after treatment with meldonium was noted for
the MG. There was no veloergometry comparison between
the arms. The author noted that based on patients’ subjective reports, the stimulating effect of meldonium on physical
The New Jersey Journal of Pharmacy

performance should be taken into consideration and implemented in practice.
IV. In physical stress, including sportsmen
Dzintare and Kalvins published an abstract, which aimed to
review the literature on use of meldonium “in fields associated with physical work capabilities and sport.”21 The authors
stated that the compound increased endurance in judokas,
wrestlers, canoers, rowers and volleyball players.
The only evidence supporting this claim that we were able
to locate was presented in a very short report by Kakhabrishvili et al.22 The study was an open label evaluation of
the changes in cardiac indices before and after 20 days of
receiving 250 mg of meldonium orally four times daily by
seven members of the Georgian National Team of Judo in
comparison to the results in seven members of the same
team in the control arm. The measurements were obtained
during the second preparation period. The publication did
not reveal the recruitment and arm allocation processes. In
addition, no statistical analysis was been provided.
The sportsmen in the experimental group were 25±2.3 years
old and weighed 96.6±2.4 kg, while the control group included the athletes who were 18.4±1.8 years old and weighted
73.0±6.4 kg. The ejection fraction (EF) was increased by
6.3% in the meldonium group (MG) vs 3.1% in the control
group (CG). The stroke fraction (SF) was improved by 9.1%
for MGs vs. 4.5% for CG. The physical working capacity normalized for weight (PWC170) was higher in comparison to the
baseline by 14% in MGs, and by 6% in CGs. The normalization of the heart rate after the executed judo repetitions was
calculated by Jose Manual Garcia (JMG) test and favored
the MGs by about 50% over the CGs. The authors stated
that no toxicities have been reported in the experimental
group. They concluded by recommending the use of meldonium for combat sports during the preparation periods when
aerobic training is the main emphasis.
Conclusion
Meldonium has been shown to be a potentially promising
addition to conventional pharmacotherapeutic regimens in
individuals with ischemic conditions of various etiologies
that affect cardio- and cerebrovascular systems. To date,
the decision to incorporate meldonium into a patient’s regimen depends on the practitioner’s previous experience and
confidence in publications since evidence is scarce and
limited. Further research involving diverse populations with
or without comorbidities would add strength to the debate
whether meldonium is a beneficial add-on therapy for various ischemic conditions.
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Table 1. Dosing and Administration6,15
Meldonium should be taken in the first half of the day due to
potential excitatory effect.
Indication

Dosing regimen

Diseases of cardiovascular
system

500–1,000 mg orally daily,
can be divided in two doses,
duration 4–6 weeks

Dyshormonal cardiomyopathy 500 mg orally daily, can be
divided in two doses.
Duration 12 days
Acute disorder of cerebral
circulation

500 mg intravenously daily
for 10 days, then 500–1,000
mg orally daily, can be
divided in two doses.
Total duration of treatment
4-6 weeks.

Chronic disorder of cerebral
circulation

500–1,000 mg orally daily.
Total duration of treatment
4-6 weeks.
Can be repeated 2–3 times/year

Physical and mental exertion

250 mg orally 4 times per day
for 10–14 days. Can be
repeated if needed in 2-3 weeks

For sportsmen

500–1,000 mg orally 2 times
per day before workouts.
Treatment duration during the
preparatory period for
competition - 14-21 days;
when competing 10–14 days
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Member Momentum
NJPhA member, James Schiffer, an associate with the law firm Allegaert Berger & Vogel LLP and a former independent pharmacy
owner, is the 2016 recipient of National Community Pharmacists Association (NARD®) Ownership Award. This award recognizes an
independent pharmacist who embraces the entrepreneurial spirit through promotion and demonstrated excellence in the field of community
pharmacy ownership. The National Community Pharmacists Association was founded in 1898 as the National Association of Retail Druggists
(NARD).
Jim became a delivery boy in a pharmacy at the age of 14. He opened an independent pharmacy in 1979. More recently, as an attorney, he works
with independent store owners in New Jersey and New York. He continues to practice pharmacy on a part-time basis as a fill-in pharmacist at
an independent pharmacy in Bayonne, N.J.

Congratulations, Jim!
Page 8

The New Jersey Journal of Pharmacy

Dedicated
to Our Members
since 1909.
phmic.com
800.247.5930

Our Mission
To help our customers attain peace of mind
through specialized insurance products, risk
management solutions, and superior personal
service.

A Review of the Efficacy and Safety of Alirocumab, a Monoclonal
Antibody, in Reducing Low-Density Lipoprotein Cholesterol (LDL-C)
Levels
Ayşe Elif Özdener, PharmD, BCACP, CDE
Antonia M. Carbone, PharmD, BCPS, BCACP
Rachel Rivera, PharmD, MHA, BCACP*

Conflict of Interest:
The authors whose names are listed above certify that they
have no affiliations with or involvement in any organization
with any financial or non-financial interest in the subject
matter discussed in this manuscript.
Keywords:
cholesterol, alirocumab, hypercholesterolemia, PCSK9,
ODYSSEY, monoclonal antibody
Abstract
• Objective: To provide a review of the clinical trials
assessing the efficacy and safety of alirocumab in reducing
low-density lipoprotein cholesterol (LDL-C) levels.
• Methods: Clinical trials evaluating the efficacy and safety
of alirocumab were identified using PubMed with the
search terms “cholesterol AND alirocumab”, “alirocumab
AND odyssey”, and “alirocumab AND sanofi”. Another
search was conducted using the Cochrane Library with the
search terms “alirocumab and cholesterol.” The “clinical
trials” filter in PubMed and the “trials” filter in Cochrane
Library were used to eliminate non-pertinent articles.
Prospective, phase 3 clinical trials comparing alirocumab
to placebo and/or an active drug were included in this
review article.
• Results: A total of eight prospective, phase 3 clinical trials
were identified and selected for this review based on the
results of the PubMed and Cochrane Library search and
the selection criteria.
• Conclusion: Alirocumab provided statistically significant
reductions in LDL-C levels in comparison to the control
arm in all clinical trials reviewed. Alirocumab may be a
beneficial add-on drug for patients requiring secondary
prevention therapy who cannot tolerate optimal statin
dosing. Alirocumab is more efficacious than ezetimibe
in lowering LDL-C levels, potentially replacing ezetimibe
as standard add-on therapy for patients requiring further
LDL-C lowering. Additional studies are needed to
determine the safety profile of alirocumab and whether it
confers mortality benefits.
Introduction
Heart disease is the leading cause of death in the United
States, taking more than 600,000 lives per year(1). A study
conducted by Rahilly-Tierney and colleagues showed that
reductions in low-density lipoprotein cholesterol (LDLPage 10

C) levels yielded a decrease in cardiovascular events(2).
Therefore, it is crucial to treat patients with hypercholesterolemia to reduce the risk of heart disease and cardiac complications. HMG-CoA inhibitors have been the standard of
care in treating patients with hypercholesterolemia for many
years. Different statins have varying degrees of potency; rosuvastatin and atorvastatin are considered most potent(3).
The highest dose of rosuvastatin (40mg) and atorvastatin
(80mg) reduce LDL-C levels by approximately 50-55%(4).
There are currently two hypercholesterolemia guidelines
available for providers to utilize. American College of Cardiology/American Heart Association (ACC/AHA) recommends a 50% reduction in LDL-C levels for secondary prevention (5). The National Lipid Association (NLA) published
guidelines recommend treating to numeric target levels just
like its predecessor: non-HDL-C <130 mg/dL and LDL-C
<100 mg/dL in low, moderate, and high risk individuals and
non-HDL-C <100 mg/dL and LDL-C <70 mg/dL in very high
risk individuals(6, 7)
Most patients can meet these goals with statin therapy
alone if baseline LDL-C levels do not surpass maximum
statin LDL-C lowering potential, but it may be more difficult
in patients with familial hypercholesterolemia, as their baseline LDL-C levels are much higher. Moreover, some patients
cannot tolerate high intensity statins due to myalgia or myopathy. For patients with heterozygous familial hypercholesterolemia (HeFH) and those who cannot tolerate maximum
statin therapy needed, a new class of cholesterol lowering
medications may be an option.
Alirocumab (Praluent®- Sanofi US and Regeneron Pharmaceuticals, Inc.) was the first proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitor approved by the US Food
and Drug Administration (FDA) for use in patients with HeFH
or clinical atherosclerotic cardiovascular disease (ASCVD)
as an adjunct to diet and maximally tolerated statin therapy who require further LDL-C lowering(8). Alirocumab, a
monoclonal antibody, is a subcutaneous injectable drug that
increases the clearance of LDL-C by binding and inhibiting
PCSK9. The inhibition of PCSK9 causes an increase in the
number of low-density lipoprotein receptors (LDLR) within
the liver. LDLRs are responsible for clearing LDL from the
blood, therefore, an increase in receptors yields a reduction
of LDL-C(9). Sites of administration include the upper arm,
The New Jersey Journal of Pharmacy

abdomen, and thigh, all of which yield similar Cmax and AUC
values(10).
This review article will serve to answer the question of
whether alirocumab is a safe and effective option in reducing LDL-C levels through review and discussion of pertinent,
phase 3 clinical trials.
Methods
Search Strategy
Phase 3, randomized controlled trials (RCTs) evaluating
the efficacy and safety of alirocumab were identified using
PubMed with the keywords “cholesterol AND alirocumab”,
“alirocumab AND odyssey”, and “alirocumab AND sanofi.”
The “clinical trials” filter was used to eliminate non-pertinent
articles. The Cochrane Library was also used to find clinical trials that fulfilled the selection criteria. The keywords
“alirocumab and cholesterol” with the “trials” filter were used
to locate applicable articles.
Study Selection
All articles that met the phase 3, prospective, RCT criteria
comparing alirocumab to either placebo and/or an active
drug were chosen to be included in this review article.
Results
Roth et al(11)
The ODYSSEY MONO study enrolled patients with moderate
cardiovascular risk with European coronary vascular disease
(CVD) risk score ≥1% and <5% not receiving statin therapy
or other lipid lowering medications for at least 4 weeks
and randomized them to receive ezetimibe 10mg/day or
alirocumab 75 mg subcutaneously (SQ) once every 2 weeks.
The European SCORE System is comparable to the ASCVD
Risk Calculator(12). Results demonstrated a least squares
mean [standard error (SE)] reduction in LDL-C at 24 weeks of
-47(3)% and -16(3)% for alirocumab and ezetimibe, respectively
(P<0.001). The percentage of patients with any adverse effect
was 69.2% and 78.4% in alirocumab and ezetimibe arms,
respectively. The authors concluded that monotherapy with
alirocumab 75 mg SQ every 2 weeks had similar LDL lowering
potential to high intensity statins and that safety and tolerability
of alirocumab is similar to that of ezetimibe(13-15). However,
it may not be necessary to use an agent with LDL lowering
potential similar to high intensity statins in patients with a CVD
risk score of between 1-5%. Although adverse events were
similar in both groups, a study with a larger sample size will
likely better illustrate the safety of alirocumab.
Moriarty et al(16)
The ODYSSEY ALTERNATIVE study was the first to include
a placebo run-in period and a parallel, blinded, statin arm
to evaluate the safety and efficacy of alirocumab in patients
with statin intolerance and moderate CVD risk score (≥1%
and <5%) to very high CVD risk score (≥5%) using the
European SCORE System. Patients were considered statin
intolerant if muscle related adverse events (MRAE) occurred
with at least two statins. To further validate statin intolerant
patients, an arm of patients re-challenged with atorvastatin
20mg/day was included in the safety analysis. Patients were
FALL 2016

randomized to receive alirocumab 75mg every two weeks,
ezetimibe 10mg/day, or atorvastatin 20mg/day for a period of
24 weeks. Following the 24-week period, patients could enroll
in an open-label extension and receive alirocumab 75mg for
3 years. Results showed a change of LDL from baseline to
week 24 of -14.6(2.2)% and -45(2.2)% for ezetimibe and
alirocumab, respectively (P<0.0001). Fewer patients were
affected by any skeletal muscle related adverse effects
with atorvastatin versus alirocumab (46% versus 32.5%
P=0.42)(17). Patients were permitted to continue bile acid
sequestrants, nicotinic acid, fenofibrate, or omega-3 fatty
acids, some of which may potentiate muscle related adverse
events. In addition, 75% of patients considered statin
intolerant were able to tolerate atorvastatin 20 mg when
re-challenged(18). The authors concluded that alirocumab
may be a potential option for patients with statin intolerance,
however, concern about statin intolerance may be resolved
if the patient is willing to be re-challenged with a lower dose
statin, thereby eliminating the need for another agent.
Robinson et al(19)
The ODYSSEY LONG TERM trial studied the efficacy and
safety of alirocumab in reducing LDL-C levels in patients with
HeFH or with established coronary heart disease (CHD) or
CHD risk equivalent who were already on maximally tolerated
statin doses and had LDL-C ≥70 mg/dL. Investigators enrolled
2341 patients to receive alirocumab 150mg or placebo every
two weeks for 78 weeks with maximally tolerated statin
and/or other lipid-lowering agents in the background. The
mean percentage change in calculated LDL-C levels from
baseline to week 24 was -61.0(0.7) in the alirocumab arm
and 0.8(1.0) in the placebo arm (p<0.001). Although not
statistically significant, higher rates of injection site reactions
(5.9% vs. 4.2%), myalgia (5.4% vs. 2.9%), ophthalmologic
events (2.9% vs. 1.9%), and neurocognitive events including
amnesia, state of confusion, and memory impairment (1.2%
vs. 0.5%) were reported in the alirocumab arm. The rate of
subjects in the alirocumab arm with LDL-C levels <25mg/
dL on two consecutive readings were 37.1% without any
differences in the rate of adverse events. Because almost
all of the subjects were on a statin with some subjects also
on other lipid-lowering agents, it is difficult to conclude
whether the adverse event profile reported by subjects can
be attributed to alirocumab alone.
Kereiakes et al(20)
The ODYSSEY COMBO I trial enrolled 316 patients with either
LDL-C ≥70 mg/dL and established coronary vascular disease
(CVD) or LDL-C ≥100 mg/dL with CHD risk equivalents and
randomized them to alirocumab 75mg and placebo arms.
Participants had to be on a maximally tolerated statin, at
baseline, and adjunct lipid lowering agents were also allowed.
The mean percentage change in LDL-C levels from baseline
to week 24 was -48.2 in the alirocumab arm and -2.3 in
the placebo arm (p-value <0.0001). Neurologic events were
observed in 2.4% of the subjects in the alirocumab arm
and 1.9% of the subjects in the placebo arm. Because the
trial duration was short and the sample size was small, the
results of this trial do not have strong external validity.
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Cannon et al(21)
The ODYSSEY COMBO II study design was very similar to
that of the ODYSSEY COMBO I trial except that it compared
alirocumab to ezetimibe instead of placebo. Investigators
randomized 720 patients to receive either alirocumab or
ezetimibe in this 104-week study. Participants were excluded
if they were on any additional lipid lowering agents. Mean SE
reduction in calculated LDL-C level from baseline to week
24 was -50.6(1.4)% and -20.7(1.9)% in the alirocumab and
ezetimibe arms, respectively (p-value <0.0001). Subjects
who had calculated LDL-C levels <25 mg/dL (105 in
alirocumab arm, 0 in ezetimibe arm) had similar rates of
adverse events compared to subjects with LDL-C levels ≥25
mg/dL. Ezetimibe has been a standard add-on therapy option
for patients unable to achieve sufficient LDL-C reduction.
This study demonstrated that alirocumab may be a more
effective add-on agent compared to ezetimibe.

were allowed to take other lipid-lowering agents except for
ezetimibe. Three hundred five patients received baseline rosuvastatin (10mg or 20mg), and were then randomized to
receive either 1) add-on alirocumab 75mg every 2 weeks,
2) add-on ezetimibe 10mg daily, or 3) double the dose of
baseline rosuvastatin for 24 weeks plus an 8-week followup period. The results of the primary efficacy endpoint are
shown in Table 1 below.
The percent of TEAEs leading to study discontinuation was
5.8, 7.9, and 7.9 in the pooled alirocumab, ezetimibe, and
double-dose treatment arms, respectively. The results of selected, more serious, adverse events are shown in Table 2,
next page.
This was the first trial that showed unfavorable primary
endpoint results for alirocumab.

Bays et al(22)
Kastalein et al(25)
The ODYSSEY OPTIONS I trial evaluated the efficacy of ODYSSEY FH I and FH II trials enrolled 735 patients (FH I:
alirocumab compared to other lipid-lowering treatment 486, FH II: 249) with HeFH who did not meet LDL-C goals
strategies in adult subjects with a high or very high CVD of <100 mg/dL or <70 mg/dL for primary and secondary
risk and an LDL-C greater than 100mg/dL or 70mg/dL, prevention, respectively, to evaluate the efficacy and safety
respectively. Subjects were treated with atorvastatin 20mg of alirocumab 75mg against placebo. The FH I and FH II
or 40mg per day or other lipid-lowering treatment except designation is due to the difference in geographic sites in
ezetimibe for at least 4 weeks prior to the trial. Three hundred which the study was conducted. All participants were on highfifty-five subjects were randomized to receive atorvastatin dose statin therapy for at least 4 weeks before screening with
20mg or 40mg as background treatment and 1) add-on atorvastatin 40-80mg, rosuvastatin 20-40mg, or simvastatin
alirocumab 75mg every 2 weeks, 2) add-on ezetimibe 80mg. Other lipid-lowering agents were also allowed.
10mg daily, 3) double atorvastatin dose, or 4) switch to
rosuvastatin 40mg in patients receiving atorvastatin 40mg. There was a mean reduction in baseline LDL-C of -57.9%
The 24-week trial concluded with an 8-week follow-up. The and -51.4% in the alirocumab arms of FH I and FH II,
trial demonstrated alirocumab added to atorvastatin 20mg or respectively (P<0.0001). Forty-seven patients in the
atorvastatin 40mg decreased LDL-C by -44.1% and -54.0%, alirocumab arm and 21 patients in the placebo arm reported
respectively (P<0.001); the addition of ezetimibe decreased allergic TEAEs. Neurologic TEAEs were reported by 19
LDL-C by -20.5% and -22.6%, respectively (P<0.001); patients in the alirocumab arm and 9 patients in the placebo
doubling atorvastatin dose decreased LDL-C by -5.0% arm, respectively. Neurocognitive disorders were observed
and -4.8% (P<0.001); and switching atorvastatin 40mg to in 2 patients per treatment arm in the FH I trial and 1 patient
rosuvastatin 40mg decreased LDL-C by -21.4% (P<0.001). in the placebo arm of the FH II trial. Although specific TEAEs
This was not consistent with previously reported findings, were not listed, neurologic events and neurocognitive
which demonstrated that switching from atorvastatin 40mg disorder definitions were identical to those mentioned in
to rosuvastatin 40mg decreased LDL-C by approximately Table 2. The rate of neurologic and neurocognitive TEAEs
8%(23). Seven Treatment Emergent Adverse Events reported in this trial and others are very concerning and
(TEAEs) led to discontinuation, but the nature of these is not require further investigation(11, 17, 19-22, 24).
delineated in the trial or supplemental data. The incidence
of injection site reactions,
neurological events, and
Table 1 – Primary Efficacy Endpoint Results for ODYSSEY OPTIONS II
allergic
reactions
were
Background
Background
similar among study arms.
rosuvastatin 10mg
rosuvastatin 20mg
Farnier et al. (24)
In ODYSSEY OPTIONS II,
only patients with hypercholesterolemia and high/
very-high CV risk taking
rosuvastatin 10 or 20mg/
day for at least 4 weeks
prior to screening were included in the trial. Patients
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% reduction
in calculated
LDL-C at week 24

Aliroc,
n=48

Ezet,
n=47

Rosuva 20mg,
n=48

Aliroc,
n=53

Ezet,
n=50

Rosuva 40mg,
n=52

-50.6

-14.4

-16.3

-36.3

-11.0

-15.9

<0.0001

<0.0001		

=0.0136a

=0.0453a

p-value		
a

Not statistically significant: pre-specified threshold p-value was set was 0.0125
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reductions in LDL-C levels
with alirocumab treatment
may be unnecessary and
% of patients
Pooled alirocumab,
Pooled ezetimibe,
Pooled double dose rosuvastatin,
possibly dangerous. In the
n=103
n=101
n=101
clinical trials reviewed in
Allergic events
8.7
2.0
6.9
this article, neurologic and
Adjudicated CV
0
1.0
1.0
eventsa
neurocognitive TEAEs were
observed in both the
Neurocognitive
1.0
1.0
1.0
b
alirocumab and control
disorders
arms. This poses the quesNeurologic
1.9
3.0
2.0
tion of whether these obdisordersc
served adverse events cora
Adjudicated CV events are defined as CHD death, non-fatal MI, fatal and non-fatal ischemic stroke, unstable angina relate to reported LDL-C
requiring hospitalization, congestive heart failure requiring hospitalization, and ischemic-driven revascularization
levels <25 mg/dL since
procedure such as percutaneous coronary intervention and coronary artery bypass graft.
b
Neurocognitive disorders are defined as deliria, cognitive and attention disorders and disturbances, dementia and cholesterol plays a signifiamnestic conditions, disturbances in thinking and perception, and mental impairment disorders.
cant role in cell membrane
c
Neurologic disorders are defined as demyelination, peripheral neuropathy, Guillain-Barre syndrome.
synthesis. To this end, in
March 2014, the FDA asked the manufacturers of alirocumab
to be more vigilant in monitoring and reporting neurocognitive
Discussion
adverse events(30). Currently, the manufacturer of alirocumab is
The clinical trials reviewed in this article solidify aliroenrolling approximately 18,000 patients with a recent CV event
cumab’s LDL-C lowering potential. While alirocumab provided
in order to assess the efficacy of alirocumab against placebo
statistically significant reductions in LDL-C levels compared to
in preventing a second CV event (clinicaltrials.gov identifier:
almost every control arm in a given clinical trials, it is important
NCT01663402)(31). This large-scale trial will clarify uncertain
to note that most of the patients enrolled in these studies had
elements of this new medication including its involvement in
well-controlled LDL-C levels (100-140 mg/dL) at baseline,
neurologic and neurocognitive TEAEs and whether it has
because study participants were on background statin
morbidity/mortality benefits.
therapy (11, 17, 19-22, 24, 25). For this reason, alirocumab’s
current indication is restricted as an adjunct agent to statin
Conclusion
therapy. Now that alirocumab’s efficacy is established, it will be
Alirocumab is the first drug of its class to receive FDA
beneficial to study it in broader patient populations, which will
approval. In August 2015, evolocumab was granted FDA
catalyze its approval as monotherapy for hypercholesterolemia.
approval for the same indication alongside homozygous
The ODYSSEY CHOICE II study (clinicaltrials.gov identifier:
familial hypercholesterolemia(32). Based on the clinical
NCT02023879) aims to do just that. This study is currently
trials, alirocumab may be beneficial for patients with CVD
ongoing, but no longer enrolling participants, and aims to
or high risk of developing CVD who are on maximally
study alirocumab in patients with hypercholesterolemia not on
tolerated statin therapy but need additional lipid lowering
statin therapy(26). If the results of this study are promising, it
effects. Alirocumab is not a good option for all patients with
may help expand alirocumab’s indication.
elevated LDL-C levels and should be reserved for high-risk,
very high-risk, or high-dose-statin intolerant patients.
Alirocumab is a novel medication, the first in it’s class,
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Controlling Hypertension:
The Role of the Physician-Pharmacist Collaboration
A Review of Recent Evidence
Georgeta Vaidean MD, MPH, PhD, Jacqueline Griffith, PharmD candidate

INTRODUCTION: MAGNITUDE OF THE PROBLEM
The increasing awareness for cardiovascular disease prevention and the wide availability of therapeutic interventions
would predict that hypertension (HTN) is relatively easy to
prevent and treat. Yet, the prevalence of HTN among adults
is 32.6% and it is estimated to rise to 41.4% by 2030.1 Longstanding and compelling evidence exists that reducing blood
pressure (BP) to <140/90 mmHg decreases morbidity and
mortality2 and that various treatment approaches are effective.3 For instance, a 10% increase in HTN treatment would
prevent about 14,000 deaths/year. Yet, during the last decade, the death rate attributable to HTN increased by 8.2%,
and the actual number of deaths rose by 34.7%. Moreover,
only 54.1% of those aware of their HTN have their hypertension under control and no significant change has been noted
from 2009 to 2014. Among adults taking antihypertensive
medication, the age-adjusted percentage of uncontrolled
BP is 29.6%. This is in contrast to the considerable number
of physician office visits done by individuals with HTN (38.0
million visits in 2010)1. It is estimated that approximately 80
million adults in the U.S. have hypertension1 and that 76% of
the adults who are aware of their hypertension, take antihypertensive medication4.

the Chief Pharmacist15) have issued repeated statements
on the need for team-based care. There is broad consensus
on the potential benefits derived from maximizing each
health care professional to the fullest extent of education
and licensure, and on the need to develop sustainable, costeffective collaborative health-care delivery models.
Various aspects of the physician-pharmacist collaboration
for BP control have been investigated by a plethora of
studies, with various designs, target populations, clinical
settings, types of interventions and outcomes. The purpose
of this review is to present a focused overview of the recent
evidence available to answer key questions, relevant to
pharmacists and physicians practicing in primary care.

Clinical inertia, defined as the failure to initiate
or adjust hypertension therapy,8 becomes
critically important in primary care, where
management of hypertension takes place.

THE EFFICACY OF THE PHYSICIAN-PHARMACIST
COLLABORATION
An early systematic review of 44 studies exploring 57 analyses concluded that interdisciplinary team-based care was
the only strategy that significantly improved BP control.16
The most frequent active pharmacist-based interventions
were hypertension education, medication counseling, lifestyle and/or medication adherence, medication management, patient-reminder systems, followed by feedback to
health care professional and provider education. Other
strategies involved traditional patient education materials,
provider detailing and education. Several meta-analyses
investigating collaborative HTN management found remarkably consistent effects, even if studies varied in their broad
range of interventions and clinical settings. Compared to
usual care, pharmacist co-intervention was associated with
reductions in SBP/DBP of −7.8 mmHg (95% CI: −9.7 to
−5.8)/ −2.9 mmHg (95% CI: −3.8 to −2.0) in 298 non-randomized and randomized controlled trials (RCT) conducted
in the U.S., 17 of -8.1 mmHg (95% CI: −10.2 to −5.9)/-3.8
mmHg (95% CI:−5.3 to −2.3) in 19 RCTs of 10,479 hypertensive patients from US and abroad18 and of −7.6 mmHg
(95% CI: −9.0 to −6.3)/−3.9 mmHg ( 95% CI: −5.1 to −2.8) in
39 RCTs in 14,224 patients from US and abroad.19

CONSENSUS ON THE NEED FOR COLLABORATIVE
CARE
Team-based care has been long advocated by multiple
professional organizations including the American College
of Cardiology,9 American Medical Association, 10 and the
American College of Clinical Pharmacy. 11 Governmental
agencies (CDC,12 The Community Preventive Services Task
Force,13,14 The Report to the US Surgeon General, Office of

All meta-analyses found substantial heterogeneity in the
effects of pharmacist-driven intervention on BP control,
across various studies, possibly due to the diversity of the
collaborative models, types, complexity and duration of interventions. The effects tended to be larger for interventions
done more frequently and for interventions led by the pharmacist. Interestingly, the increased benefit for an increased
pharmacist role is consistent with the recently published RxEACH trial, in which pharmacist prescribing vs. pharmacist

REASONS FOR THE LACK OF BP CONTROL
Most cases of uncontrolled HTN occur among patients who
have access to health care and have relatively frequent clinic
visits.5 While there are multiple factors influencing a poor BP
control, among those modifiable, suboptimal therapy is the
most important factor6,7 and it is frequently linked to clinical
inertia.8
Box 1. Clinical inertia
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usual care was associated with a reduction of 9.37 mmHg
in SBP.20 However, most of these studies were conducted in
strictly controlled experimental conditions, following structured protocol, involving a limited number of medical offices
and pharmacists, with a short follow-up time and with a recruitment that limits their generalizability.
THE EFFECTIVENESS OF THE PHYSICIANPHARMACIST COLLABORATION IN REAL LIFE
One of the most critical issues is how a collaborative intervention can be implemented and sustained in routine medical care. A recent pragmatic study, the Collaboration Among
Pharmacists and Physicians to Improve Blood Pressure Now
(CAPTION) trial addressed this question.21 This was a multicenter, cluster-randomized trial of 32 primary care offices with
a regularly staffed, onsite clinical pharmacist. Offices were
randomized to control, 9-month intervention, or 24-month intervention. The trial enrolled 625 patients with uncontrolled
HTN, of which 38% were African-American, 50% had diabetes mellitus or chronic kidney disease, 49% had annual
incomes of $25,000 or less, 14% had Medicaid and 11% had
free care/self-pay. In the active intervention, the pharmacist
conducted patient assessment, follow-up with phone and/or
clinic visits as needed, and recommended a care plan to the
physician with face-to-face or email interactions. The control
group received standard physician-pharmacist interaction,
with informal “hallway/curbside consultations”.
The primary outcome of the CAPTION trial was BP control
by the prevailing JNC-7 guidelines at the time of its design.
BP control at 9 months was 43% in intervention offices compared with 34% in the control offices (odds ratio, 1.57, 95%
CI: 0.99–2.50). In a post-hoc analysis, BP control by the 2014
definition was 61% in intervention compared to 45% in the
control offices (odds ratio, 2.03, 95% CI: 1.29-3.22). The
difference in mean SBP/DBP between the intervention and
control groups at 9 months was −6.1/−2.9 mmHg (both
statistically significant).
Interestingly, the effect on a more accurate measure of BP
by 24-h ambulatory monitoring was similar in another cluster
RCT, The Collaborative Management of Hypertension Study22.
This trial used the same intervention model but in a predominantly Caucasian population. The difference in mean SBP
was 8.6 mmHg. BP control was 75% in the intervention offices
compared to 51% in the control offices. High levels of BP control were also reported by an effectiveness study based on retrospective EMR chart reviews and conducted in an inner-city
safety-net clinic.23 Among 172 patients, BP control increased
from 17% at baseline to 66% at 1 year and 68% at 4 years.
The effectiveness of a 3-way multidisciplinary team on BP
control and adherence was recently assessed in an underserved urban practice.24 The pharmacist co-managed HTN
patients with a nurse and engaged in consultations with
physicians to optimize the medical therapy. An intensive patient follow-up was provided. In this pre-post study based on
13,404 HTN patient visits, BP control rates increased from
51.0% to 67.4% (odds ratio 1.58; 95% CI: 1.44-1.74), with
improvements in medication adherence and stage of HTN.
FALL 2016

The effectiveness of such collaborative models in real life
settings, caring for patients with multiple comorbidities and
barriers to optimal health, is encouraging. Moreover, the collaborative model was effective even in patients with challenging conditions, such treatment-resistant HTN.25 Among
169 patients with resistant HTN, a pharmacist-physician
collaborative care vs. usual care resulted in a supplementary reduction in SBP of 7 mmHg (P=0.036) and BP control
of 34.2% vs. 25.9% (odds ratio, 1.92; 95% CI:0.33-11.2).
Clinical significance
The magnitude of the BP reductions achieved in routine care
settings is consistent with the results of efficacy trials, which
estimated average reductions in SBP of 5.4-7.6 mmHg.13,19
Furthermore, the magnitude of these BP reductions has
clinical significance; for instance, a 5.6 mmHg reduction in
SBP in trials of pharmacological interventions resulted in
relative-risk reductions of 9% for major vascular events, and
18% for cardiovascular death.26 As a study in an inner-city
safety-net clinic showed, collaborative models can achieve
a BP control level of 66-68%, a level which, the authors
noted, ranked in the 90th percentile of National Committee
for Quality Assurance benchmarks and was superior even
to the concurrent year reported mean for commercial
insurers.23 Moreover, the magnitude of benefit achieved
is important in light of the lack of benefit of interventions
aimed at educating the providers.3
Factors associated with better BP control
The fact that in some trials the groups allocated to a
collaborative model did not show an increase in medication
adherence in spite of medication intensification27 suggests
that other mechanisms are at play (Box 2). Several factors
are likely influential: greater intensification of medications,
increased use of diuretics and aldosterone antagonists,
higher level of direct patient care,21,27 optimization of
distinct interprofessional roles, 23 team building, enhanced
counseling regarding medication, lifestyle and healthy diet,
outreach to nonadherent patients.24 Reduced clinical inertia
with increased visit frequency may also play a critical role.
For instance, patients with stage 2 HTN had a mean of
1.15 visits/year with a physician, and 7.48 visits/year with
a pharmacist.23 Increased numbers of follow-up visits have
been previously shown to increase BP control.28,29
Box 2. Factors associated with successful pharmacistphysician collaboration
• Reduced clinical inertia
• Greater intensification of medications
• Increased use of diuretics and aldosterone antagonists
• Higher level of direct patient care21,27
• Optimization of distinct inter-professional roles 23
• Team building
• Enhanced counseling regarding medication, lifestyle
and healthy diet
• Increased visits frequency
• Outreach to nonadherent patients24
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ARE THE BP BENEFITS SUSTAINABLE?
Several epidemiological studies have shown that cardiovascular prevention is best achieved with sustained BP
control.30,31 Only a few studies have investigated whether
the beneficial effect of collaborative care is retained after
discontinuing the intervention. Similar to a smaller study32,
a large pragmatic trial recently found that BP values and
BP control rates deteriorate after an intervention, yet the
deterioration was slower in patients who received a collaborative care model.33 The difference in BP control between
groups was 30% at the end of the 9-month intervention and
remained 20% at 18-months after the intervention was discontinued. The same pattern was observed with diminished
yet superior BP control in the intervention group, even at 2
years after discontinuation24. This suggests that booster or
continued interventions by pharmacists may be necessary
to ensure sustainable BP control.

Several measures of physician-pharmacist collaboration
exist. The Physician-Pharmacist Collaboration Instrument is
a validated 14-item Likert scale that measures collaboration
across three dimensions (trustworthiness, role specification,
and initiating behavior) and seven themes (collaborative
care, commitment, dependence, symmetry, bidirectional
communication, trust, initiating behavior, and conflict
resolution).40,41 However, it does not include the physician’s
lack of recognition of the pharmacist’s role. The Scale of
Attitudes Towards Pharmacist-Physician Collaboration is
a 16-item instrument designed for pharmacist-physician
collaboration42 and was later expanded to medical and
pharmacy students.43 This instrument explores team work,
accountability, overlapping responsibility and authority, but it
does not include trust. It is notable that pharmacy students
expressed more positive attitudes toward collaboration than
medical students.43

WOULD PHYSICIANS ACCEPT A PHARMACIST?
Understanding the working relationships between physicians
and pharmacists has been the subject of both theoretical
and applied research. A theoretical model proposes
that the collaboration is influenced by three dimensions:
participant, context and exchange characteristics.34 Further,
these attributes are defined by age, education, training
experience, physical facility, personnel, organizational
structure, relationship initiation, trustworthiness and role
specification (Figure 1).

The current evidence suggests that physicians have at
least a moderate level of support for collaborating with the
pharmacists. For instance, in a mailed survey, the mean
for physicians’ attitude toward pharmacist co-management
was 2.84 on a 1-5 scale.36 Interestingly, while the proportion
of physicians who had a positive perception about comanagement was 88.3% for anticoagulation, it was 61.2%
for HTN, similar to that for hypercholesterolemia (64.7%)
or diabetes (60.6%).44 While some studies do not find
differences by physician’s specialty or gender, some indicate
that more experienced physicians and female physicians
were more likely to seek pharmacists’ collaboration for
medication review.45

Figure 1. The three dimensions of a collaborative model
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The conceptual framework used to explore these attributes
is based on behavioral theories, commonly the theory of
planned behavior.35 Exploring and quantifying these elements is challenging, due to the complexity and diversity of
the collaborative relationships, length of surveys and potential for socially desirable answers. Moreover, response rates
tend to be low: 20-30% in a routine practice setting, 36%
among physicians and 76% among pharmacists participating in specifically designed collaborative programs.36–39
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Qualitative studies revealed that both health care professionals agree on the benefit of collaboration for patient
outcomes and score similarly on trustworthiness. Physicians score higher on relationship initiation and role specification46 and would favor more collaboration for insurance
approvals and patient counseling.47 The collaborative work
between pharmacist and physician is influenced by a wide
range of factors (Figure 2). Attributes identified to favor successful relationships are establishing direct communication,
open discussion about roles specifications, face-to-face
dialogue, and consistent improvement in patient outcomes.
The most common barriers to a successful collaboration are
challenges with electronic communication, managing new
roles vs. traditional hierarchy, lack of co-location of services,
pharmacists using indirect communication to prevent defensiveness and lack of institutional support for managing drug
formulary issues.48
Whether perceptions and attitudes are translated into
behaviors has been the subject of several studies.
Physicians’ approval rates of the pharmacists’ BP treatment
plan vary between 70% in studies embedded in routine
clinical care49 and 96-98% in experimental studies.21,27 No
statistically significant differences were found between
approval rates by attending vs. resident physicians, nor
by years in practice/residency training. The most common
reasons for disapproval were: physicians preferred to
The New Jersey Journal of Pharmacy

CONCLUSION
The current evidence suggests that a physician-pharmacist
collaborative model is effective in reducing BP, it can be
implemented in a variety of practices and it is cost-effective. There are increasing opportunities to facilitate such
relationships. For instance, the American Society of Hypertension launched a HTN clinician certification program,
open for pharmacists, primary care physicians and other
health care providers.54 Pharmacists and physicians can
leverage their skills and expertise to develop productive
working relationships.

Figure 2. Factors influencing successful collaborations
between pharmacist and physician.
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manage hypertension on their own (19%), BP controlled per
physician consideration (18%) and high complexity of the
case (8%).49 The level of physicians’ agreement is higher
(95%) when the pharmacist is housed within the same
clinic.49
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Pharmacists and Immunizations
Joseph Tarallo, Jr., RPh

The goal of high quality, cost-effective and accessible
healthcare for patients is achieved through team-based
patient-centered care. Pharmacists are essential members
of the healthcare team.
Pharmacists that provide valuable patient-centered care
services, such as, immunizations, medication management
and medication synchronization will help patients improve
their lives. The profession of pharmacy is continuing its
evolution from a principal focus on medication product
distribution to expanded, clinically-oriented patient care
services as authorized under their scope of practice. When
pharmacists use principles of evidence-based practice,
their services reduce adverse drug events, improve patient
safety, and optimize medication use and health outcomes.
Effective communication is an essential first step in the
establishment of a patient-pharmacist-physician relationship
that supports engagement. It is important that there is
a process that pharmacists can continually collaborate,
document, and communicate with physicians and other
healthcare professionals in the provision of safe, effective,
and coordinated care.
Current NJ law establishes that the patient decides whether
or not to notify a physician of a pharmacist-administered
vaccination. If the patient identifies a primary physician but
declines to notify the physician of the vaccination, perhaps
the pharmacist should promote and discuss with the patient
the importance of maintaining a complete medical record.
If the patient does not identify a primary physician, and/
or has not visited a physician in the past year, then this
becomes an opportunity for the pharmacist to build upon
the team-based, patient-centered care concept by referring
this patient to a physician for a wellness visit.
Furthermore, there is a registry that exists in which a
pharmacist, upon completing an initial orientation and
training session, can help to develop for the benefit of
the patient documentation of administered vaccinations.
The New Jersey Immunization Information System
(NJIIS) is the registry that provides an electronic record
for the documentation of administered vaccinations for
each patient, and serves as a valuable network that can
be shared with other authorized providers. Although
NJIIS is mandatory for the documenting of vaccinations
for children less than 7 years of age, as well as, certain
adult travel vaccines, pharmacists can contribute towards
the development of comprehensive health records to
curb preventable diseases and the costs associated with
them. Therefore, consideration towards documenting
of immunizations for all patients would serve to prevent
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duplication and waste of vaccines. The explanation of NJIIS
to include all administered immunizations would create a
valuable resource of vaccination information provided for
every patient, as well as, to help establish a network to
identify populations that may be under vaccinated.
“The benefits of patients having access to their immunization
records through online immunization information systems
(IIS) include having official documentation of shots given for
school or work, never having to look for a yellow card buried
in the file cabinet, and the ability to know what vaccines
they need next and when,” Jeff Goad, PharmD, professor
and chair of the pharmacy practice department at Chapman
University School of Pharmacy.
Pharmacists involved in immunizations should also be
aware of a statewide coalition that meets monthly, known
as the New Jersey Immunization Network (NJIN). NJIN
is jointly cofounded and led by the New Jersey Chapter,
American Academy of Pediatrics (NJAAP), and the New
Jersey Academy of Family Physicians (NJAFP). This
network of stakeholders provides opportunities to work
together and improve vaccination rates in our state. The
New Jersey Health Department has endorsed NJIN, as well
as, many other state and local agencies. The New Jersey
Pharmacists Association (NJPhA) also has supported
NJIN, including efforts to develop partnerships and improve
adult vaccination rates.
Finally, pharmacists protect patients’ health by being vaccine
advocates: as educators, facilitators, and immunizers, consistent with NJ law.
About the author:
Joseph Tarallo, Jr., RPh
Park Plaza Pharmacy
NJPhA, Past President, 2012-2013
(732)-290-9111
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Describe Zika viral transmission and prevalence

Investigate the prevalence of the Zika virus globally, using information from reliable resources
Explain to patients any available prevention methods

Identify high-risk areas, populations at-risk, and patients who should be tested if there is possible Zika virus exposure

Compile additional resources for personal knowledge and patient
education
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Describe Zika viral transmission and prevalence

Investigate the prevalence of the Zika virus globally, using information from reliable resources

Identify additional resources for more information on Zika virus
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The World Health Organization (WHO) declared the Zika virus a “public health emergency of international
1
1
concern. ” The Centers for Disease Control (CDC) has called Zika virus disease a “nationally notifiable
2
condition. ” For the past year, we have all been hearing about Zika virus in the media. But what exactly is
Zika virus disease? Who is at risk? This paper aims to highlight key points that healthcare professionals
should know about the Zika virus, as it persists to threaten our communities and healthcare settings.
Zika History
Zika virus (ZIKV) is an arbovirus from the Flaviviridae family and was discovered in the Zika forest,
3
Uganda, in 1947. The epidemic of ZIKV first re-emerged in 2007 but did not spread to the Western
hemisphere until May 2015, when the Pan American Health Organization confirmed the first case of Zika
4
virus infection detected in Brazil. By December 2015, ZIKV made its way to the U.S., with Puerto Rico
5
being the first jurisdiction to report local transmission of Zika virus.
As of October 2016, active mosquito-borne Zika virus transmission has been reported in the following
countries and territories: the Americas (North, Central, South), Oceania/Pacific Islands, Africa (Cape
6
Verde), and Asia (Singapore, Thailand). According to Public Health England, which has stratified
these countries and territories by risk categories (high, moderate, and low), there is currently a high risk of
7
Zika transmission in Florida (i.e., Miami and Palm Beach) and the U.S. Virgin Islands. In the U.S. alone,
there are currently 4,091 locally-acquired cases reported in the U.S. states and DC region and 28,723
8
cases reported in U.S. territories, and the numbers continue to rise.

ϭ

The terms “Zika”, “Zika virus”, “ZIKV”, and “Zika virus disease” are used interchangeably throughout
this article.
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Symptoms and Self-Resolution
4,9
Nearly 20% of people infected with ZIKV have only mild symptoms which means that 80% of
4
infected people are asymptomatic. The most common symptoms of Zika are: fever, maculopapular rash,
9
9
arthralgia, and conjunctivitis. Other symptoms include myalgia and headache. Symptoms can last for
3
9
several days to a week or longer, but are self-limiting and typically do not require hospitalization. There
9
is a low risk of morality in people infected with Zika. According to the CDC, once a person has been
9
infected with Zika, they are likely to be protected from future infections.
Zika Transmission
Mosquito-borne
Zika is primarily transmitted through mosquito bites of an infected Aedes species mosquito (Ae. aegypti
and Ae. albopictus). These are the same mosquitoes that spread dengue and chikungunya viruses. They
are known to be aggressive daytime biters but can also bite at night. Interestingly, one of the routes of
transmission for Zika is from human-to-mosquito. During the first week of infection, Zika can pass from an
infected person’s blood to a mosquito through a mosquito bite. The infected mosquito can then spread
10
the virus to other people.
Pregnant Women
A major public concern is congenital Zika syndrome, in which Zika is transmitted from an infected
10
pregnant mother to child (during pregnancy or around the time of birth). The New England Journal of
Medicine published a special report which suggested that “sufficient evidence has accumulated to infer a
causal relationship between prenatal Zika virus infection and microcephaly and other severe brain
11
anomalies. ” Microcephaly refers to when a fetus or infant has a head circumference smaller than
expected for gestation or age, and is associated with severe developmental delay, intellectual
4
impairment, and seizures. Other complications include visual and hearing impairment and feeding
difficulties, signifying a poor prognosis for affected children, with many unable to talk or walk, before
4
birth. In Brazil (as of June 2016), there were 8,165 reported cases of microcephaly suspected to be
associated with ZIKV. Of the reported cases, 5,104 cases have been investigated and 1,638 (32%) have
4
been confirmed to be linked to ZIKV. The risk of microcephaly from infection in the first trimester is about
4
1%, according to French Polynesia data. Zika virus infection is also associated with Guillain-Barré
12
Syndrome, which causes autoimmune damage to the nervous system, and can also affect ZIKV-infected
4
pregnant mothers. To date, there are no reports of infants contracting Zika virus through breastfeeding.
In fact, mothers are encouraged to breastfeed even in areas where Zika virus is prevalent, because of the
10
benefits of breastfeeding.
The World Health Organization predicts that up to 4 million people will be infected with ZIKV in the
4
Americas alone in 2016. Disabilities that arise from Zika virus-associated microcephaly can have a
significant impact on public health and health economics in countries affected, therefore greater attention
4
needs to be given to the public health consequences.
Zika virus infection continues to be a risk, especially to pregnant women.
Pregnant Women with Any Lab Evidence of Zika Virus Infection*
●
●

US States and DC: 953
US Territories: 2,027

*Numbers are steadily increasing.
13
Sources: Pregnancy Registries. October 26, 2016.

FALL 2016

Page 25

E:WŚŽŶƚŝŶƵŝŶŐĚƵĐĂƚŝŽŶĐƚŝǀŝƚǇ
ƵĚŝĞŶĐĞ͗WŚĂƌŵĂĐŝƐƚƐΘWŚĂƌŵĂĐǇdĞĐŚŶŝĐŝĂŶƐ







Sexual Intercourse
Zika can be passed through sexual intercourse, from a person infected with Zika to his or her partner,
before, during, or after having symptoms. Though not well documented, the virus may also be passed by
a person who carries the virus but never develops symptoms. Zika can remain in semen longer than in
10
other body fluids, including vaginal fluids, urine, and blood.
Case Report 1: A recent case study reported that ZKV persisted in semen for 92 days after symptom
onset in a previously healthy 45-year old man after a 1-week vacation in Rio de Janeiro, Brazil. His
symptoms (i.e., severe retro-orbital headache, arthralgia, myalgia, and high fevers, followed by a pruritic
maculopapular rash) began one day after reaching England and lasted for 10 days. He had no
contributing history or symptoms of prostatitis or gross hematospermia. Zika virus RNA was detected in
urine at Day 3 of illness but not in serum until Day 17. Public Health England advised the patient and his
partner not to conceive for 6 months. By Day 174, no Zika virus RNA was detected (twice) in semen. The
patient and his partner did not have unprotected sex during this period; his partner remained well and was
14
not tested for Zika virus.
Case Report 2: A 26-year old woman developed symptoms consistent with Zika virus 5 days after her
return to the United States from Honduras in May of this year. Her symptoms began (Day 0) with a rash
and fever that lasted through Day 6, followed by desquamation of both hands and feet by Day 15, and
complete symptoms resolution by Day 17. Serial specimens (e.g., serum, whole blood (EDTA
anticoagulated), urine, saliva, and vaginal mucosa swabs) were collected over 11 weeks from onset of
illness or Day 0. In this study, Zika virus was detected in serum and saliva up to Day 8, in body fluids
15
(including urine and vaginal mucosa) up to Day 14, and in whole blood samples up to Day 81.
Blood Transfusion and Tissue Donation
There is speculation that ZKV has been found in blood donors; however, to date, there are no studies to
10
confirm blood transfusion transmission cases within the United States. The FDA recommended
the deferral of individuals from donating blood if they have been to areas with active Zika virus
16
transmission, were potentially exposed to the virus, or have had a confirmed infection. The FDA also
recommended that donors of human cells, tissues, and cellular and tissue-based products (e.g., corneas,
bone, skin, heart valves, and semen used for medical, surgical, or reproductive procedures) be
considered ineligible if they were diagnosed with Zika virus infection, were in an area with active Zika
16
virus transmission, or had sex with a male with either of those risk factors, within the past six months.
Healthcare Setting Exposure
As of June 15, 2016, there has been one reported case of laboratory-acquired Zika virus disease, but
there are currently no cases of confirmed Zika virus transmission in healthcare settings reported in the
United States. Prior to the current outbreak, there were four reports of laboratory acquired Zika virus
10
infections, although the route of transmission was not clearly established in all cases.
Zika Prevention Methods
Pregnant Women, Preconception, and Prevention of Sexual Transmission
The CDC released interim guidance for persons with possible Zika virus exposure who are pregnant,
planning to conceive, and for the prevention of Zika transmission through sexual contact. This guidance
17
is updated as new information becomes available.
17

Possible Zika virus exposure is defined as:
1) Travel to or residence in an area of active Zika virus transmission
†
2) Sex* without a condom with a partner who traveled to or lived in an area of active transmission
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CDC Interim Guidance for Persons with Possible Zika Virus Exposure, Related to Pregnancy,
Preconception Counseling and Prevention of Sexual Transmission of Zika Virus — United
17,18
States, 2016
Patient Population

CDC Recommendations

Pregnant women with possible Zika
17
virus exposure

● All pregnant women in the United States and U.S.
territories should be assessed for possible Zika virus
exposure at each prenatal care visit
● CDC recommends that pregnant women not travel to an
area with active Zika virus transmission
● Pregnant women who must travel to one of these areas
should strictly follow steps to prevent mosquito bites during
the trip
● In addition, it is recommended that pregnant women with a
sex partner who has traveled to or lives in an area with
active Zika virus transmission use condoms or other
barrier methods to prevent infection or abstain from sex for
the duration of the pregnancy

Men with possible Zika virus
exposure attempting conception with
18
their partner

Wait to conceive until at least 6 months after symptom
onset (if symptomatic) or last possible Zika virus exposure (if
‡
asymptomatic)

Women with possible Zika virus
18
exposure planning to conceive

Wait to conceive until at least 8 weeks after symptom
onset (if symptomatic) or last possible Zika virus exposure (if
‡
asymptomatic)

Couples with possible Zika virus
exposure, who are not pregnant and
18
do not plan to become pregnant

Should use a condom or abstain from sex for the same
periods for men and women described above, to minimize risk
for sexual transmission of Zika virus

Women of reproductive age who
have had or anticipate future Zika
virus exposure who do not want to
18
become pregnant

Should use the most effective contraceptive method that
can be used correctly and consistently

References: MMWR. Update: Interim Guidance for Health Care Providers Caring for Pregnant
17
Women with Possible Zika Virus Exposure — United States, July 2016. MMWR. Update: Interim
Guidance for Preconception Counseling and Prevention of Sexual Transmission of Zika Virus for
18
Persons with Possible Zika Virus Exposure — United States, September 2016.
*For the purpose of the CDC guidance, sex is specifically defined as vaginal sex (penis-to-vagina sex), anal sex
(penis-to-anus sex), oral sex (mouth-to-penis sex or mouth-to-vagina sex), and the sharing of sex toys.
†
Condoms include the use of male or female condoms for vaginal or anal sex, male condoms for oral sex (mouthto-penis), and male condoms cut to create a flat barrier or dental dams for oral sex (mouth-to-vagina).
‡
A person is considered symptomatic if one or more signs or symptoms (acute onset of fever, rash, arthralgia, or
conjunctivitis) consistent with Zika virus disease is reported. A person is considered asymptomatic if these symptoms
are not reported.
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Community Setting
A) Mosquito Bite Protection
The best way to protect oneself from Zika virus transmission is to prevent mosquito bites. Environmental
Protection Agency (EPA)-registered insect repellents contain high percentages of either of the following
active ingredients, thereby providing longer protection: DEET, picardin (known as KBR 3023 and icaridin
outside the U.S.), IR3535, oil of lemon eucalyptus (OLE) or para-menthan-diol (PMD), and 2undecanone. Insect repellent should be applied and reapplied as directed and should not be sprayed on
skin under clothing. If using sunscreen, sunscreen should be applied before insect repellent. When used
as directed, EPA-registered insect repellents are proven safe and effective, even for pregnant and
breastfeeding women. Note that some products may be appropriate for infants older than 2 months old,
19
however, for example, OLE and PMD should not be used on children under 3 years of age.
Other methods for preventing mosquito bites include wearing long-sleeved shirts and long pants,
including permethrin-treated clothing, and taking steps to control mosquitoes inside and outside one’s
home (i.e., use screens on windows and doors, stay in air conditioning, use a mosquito bed net, remove
19
still water).
Aerial spraying (with an EPA-registered product called “Naled”) has been an effective tool to control
mosquito populations throughout the U.S. (e.g., Miami, New Orleans, Puerto Rico) and is being used for
large areas where the Zika, dengue, and chikungunya viruses are prevalent. Small amounts of Naled are
sprayed in the air (about 1 ounce per acre, which is about the size of a football field), in which the air
droplets kill adult mosquitos on contact. There are no known health concerns associated with Naled or its
chemical breakdown (dichlorvos, DDVP). DDVP does not build up in breast milk or breast tissue. When
sprayed correctly, there are no known health risks (e.g., asthma attacks, cancer risk) to people or pets in
the areas that are sprayed, except eye irritation if a larvicide, called Bti, is sprayed. Residents of areas
20
that are being sprayed may choose to stay inside their homes to avoid risk of exposure.
B) Plan for Travel
The CDC’s best estimate of the potential range of A. albopictus and A. aegypti within the United
States primarily include the midwest and southeastern states but also some of the southwest (e.g.,
21
California to Texas) and northeastern states (New Hampshire to Delaware). Across the globe, Zika
6
has spread to the Americas, Oceania/Pacific Islands, and parts of Africa and Asia. It is difficult to
determine how and where the virus will spread over time, so the best thing to do is to check travel
22
notices and to plan around a trip (before and after).
C) Protection During Sexual Intercourse
As mentioned previously, one of the ways Zika virus can be transmitted is through sexual intercourse
with an infected person. Ways to eliminate risk of virus transmission include: abstaining from sex,
using male and female condoms (used from start to finish, every time during vaginal, anal, and oral
sex and the sharing of sex toys), and using dental dams (latex or polyurethane sheets) may also be
23
used for certain types of oral sex (mouth to vagina or mouth to anus).
Healthcare Setting
Standard Precautions (based on the fact that all blood, body fluids, secretions, excretions, non-intact skin,
and mucous membranes might contain transmissible infectious agents) should be used to protect
healthcare personnel from all infectious disease transmission and occupational exposure, including Zika
virus. Body fluids, including blood, vaginal secretions, and semen, have been implicated in transmission
of Zika virus. Healthcare personnel, who may be pregnant themselves, can care for a patient infected with
24
ZIKV but should take necessary precautions.
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Testing for Zika
The FDA issued an Emergency Use Authorization (EUA) for several diagnostic tools for Zika virus which
25
are being distributed to qualified laboratories. State or local health departments can facilitate testing
26
for ZKV.
Who Should Be Tested for Zika?
CDC Zika Virus Clinical and Epidemiological Criteria
●
●

25-26

CDC Zika virus clinical criteria (e.g., Clinical signs and symptoms associated with Zika virus
infection) and/or
CDC Zika virus epidemiological criteria (e.g., history of residence in or travel to a geographic
region with active Zika transmission at the time of travel, or other epidemiological criteria for
25
which Zika virus testing may be indicated)*
26

*This may also include asymptomatic pregnant women.
25
References: FDA. Zika Virus Emergency Use Authorization. CDC. Diagnostic Tests for Zika
26
Virus.
In addition, laboratory testing for congenital Zika virus infection is recommended for infants born to
mothers with laboratory evidence of Zika virus infection during pregnancy, and for infants who have
abnormal clinical findings suggestive of congenital Zika virus syndrome and a maternal epidemiologic link
27
suggesting possible transmission, regardless of maternal Zika virus test results.
Symptom Management and Further Research
10

Currently, there is no medication or vaccine for prevention and no treatment option for ZIKV infection.
The best way to manage ZIKV-infection symptoms are to get plenty of rest, drink fluids to prevent
28
dehydration, and to take acetaminophen (or paracetamol) to reduce pain and fever. Aspirin and other
28
NSAIDs should not be taken until dengue can be ruled out to reduce the risk of bleeding.
To date, more than 60 antiviral compounds have been evaluated for activity against Zika; 15 of these
29
compounds have been found to have moderate to high activity and are undergoing further evaluation.
The goal is to develop a broad-spectrum antiviral drug that could be used to treat a variety of flaviviruses,
29
including Zika. In addition, a number of vaccine approaches are being pursued, including DNA-based
4
and recombinant protein subunit vaccines. Live attenuated vaccines are also promising, being modeled
4
off work for yellow fever and dengue viruses. Based on animal model studies, a vaccine for ZIKV
4
appears to be a feasible proposition.
Concluding Remarks
The Zika virus, spread primarily through what may seem to be a measly mosquito bite, has quickly turned
into an international public health concern. Though ZIKV infection has a self-limiting and mild course of
illness, the virus lingers in body fluids (ie, blood, vaginal fluids and semen) and may potentially be
transmitted months after initial onset of symptoms. The global concern revolves around birth defects,
such as microcephaly, which lead to lifelong disabilities and are expected to be a significant burden on
health economics in affected areas (which includes the U.S.). Since there is no treatment or vaccine
available at this time, raising public awareness, about health-risks and prevention methods (i.e.,
protection from mosquito bites, practicing safe sex, and planning travel ahead of time), is our only option
to thwart the rising numbers of Zika virus transmission and infection worldwide.
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Helpful Resources
Zika Prevention:
http://www.cdc.gov/zika/prevention/prevent-mosquito-bites.html
Zika and Pregnancy:
http://www.cdc.gov/zika/prevention/protect-yourself-during-sex.html
https://www.cdc.gov/mmwr/volumes/65/wr/mm6539e1.htm (Interim guidance for suspected exposure)
Zika Travel Information:
https://wwwnc.cdc.gov/travel/page/zika-information
https://www.gov.uk/guidance/zika-virus-country-specific-risk
http://wwwnc.cdc.gov/travel/page/zika-travel-information (On-The-Go Travel Notices)
Clinical Guidance:
http://www.cdc.gov/zika/hc-providers/index.html
file:///C:/Users/Asha%20Gupta/Desktop/Random/Zika%20Article/zika-draft-interim-conus-plan.pdf
(CDC Interim Response Plan July 2016)
Recommendations to Reduce Risk of Zika Transmission (revised August 2016):
http://www.fda.gov/downloads/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/Gui
dances/Blood/UCM518213.pdf
Resource Guide:
https://sis.nlm.nih.gov/dimrc/zikavirus.html
Multilingual Fact Sheets:
http://www.who.int/mediacentre/factsheets/zika/en/
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2016 Poster Session
Utilization of Idarucizumab at The Valley Hospital
Fatema Abdel-Jawad, PharmD Candidate;
Paveena Sloane, RPh, MS;
Maria Leibfried, BS, PharmD, BCNSP, Fairleigh Dickinson
School of Pharmacy
Purpose: Idarucizumab was approved by the FDA in 2015
for reversal of the anticoagulant effects of dabigatran. The
addition of idarucizumab to formulary by The Valley Hospital P&T Committee was in October 2015 and the Medical
Board in November 2015, with reevaluation after 6 months.
The reevaluation was requested due to committee concerns
that idarucizumab would be used in patients receiving novel
anticoagulant medications other than dabigatran, and that
it would be utilized in dabigatran patients that were not
having a serious bleed nor required urgent procedures. This
research evaluated patients that received idarucizumab to
determine if its use was consistent with the prescribing information.
Methods: A report was generated from January 1, 2016
to June 6, 2016 of patients that received idarucizumab.
Patients’ electronic medical records were reviewed. The
criteria for appropriate use of idarucizumab were the use
or suspected use of dabigatran, the need for emergency
surgery or urgent procedure, or the presence of life-threatening or uncontrolled bleed.
Results: Idarucizumab was administered to five patients.
All five of the patients (100%) had received dabigatran
prior to idarucizumab. Indications for idarucizumab included
intraventricular hemorrhage, gastrointestinal bleed, intra
cranial hemorrhage, hemoptysis, and retroperitoneal
hematoma. Four patients (80%) received a full dose of
idarucizumab (2 vials of 2.5g/50mL), and one patient received one vial, although the reason for this dose was not
documented. It was noted that this patient eventually expired due to sepsis.
Conclusion: Appropriate utilization of idarucizumab was
confirmed by this study, as it was ordered for the appropriate indication in all patients and at the appropriate dose in
80% of patients. The evaluation will continue for an additional 6 months.
Quality Assessment of Pharmacist-Managed Warfarin
Therapy at Temple Medicine Group Practice
Joyce Gambrah, PharmD Candidate; Danielle R. LaPrad,
PharmD Candidate; Bhamini Patel, PharmD Candidate;
Mirza E. Perez, PharmD, Department of Pharmacy Practice, Temple University School of Pharmacy, Philadelphia,
PA
Purpose: Warfarin is a medication that requires routine
monitoring of the international normalized ratio (INR) to
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make sure it is being used safe and effectively. In January
2015, the pharmacists at Temple Medicine Group Practice
initiated a formal follow-up for patients missing INR appointments. The purpose of this study was to compare the management of warfarin therapy before and after implementation of the formal follow-up.
Methods: This study was a retrospective chart review of patients on warfarin who were actively followed by a pharmacist from January 2014 to December 2014 (before follow-up)
and from January 2015 to December 2015 (after follow-up).
Outcomes evaluated were: percentage of therapeutic INR
values, percentage of therapeutic INRs +/- 0.2, numbers of
missed appointments, and number of patients having INRs
checked at least every four weeks.
Results: A total of 45 patients were included. Mean age
was 61 and most patients were on warfarin for atrial fibrillation or history of VTE. Percentage of therapeutic INRs was
49.9% in 2014 and 46.9% in 2015 (P= 0.33). Percentage
of therapeutic INRs +/- 0.2 was 62.9% in 2014 and 60.3%
(p= 0.36). The number of missed appointments decreased
from 6.6 to 5.1 (p=0.03) and INRs done at least every 4
weeks increased from 22% to 27% (p=0.41).
Conclusion: Percentage of therapeutic INRs is suboptimal
and did not improved in 2015.
Acetaminophen, N-Acetylcysteine, and Liver Toxicity
John Cao, PharmD Candidate; Andy Chan, PharmD Candidate; Timothy Nguyen, PharmD, BCPS, Long Island University School of Pharmacy
Objectives: Acetaminophen (APAP) is a commonly utilized over the counter (OTC) medication for many common
conditions. It is found as an ingredient in many combination products and formulations. Although effective, one of
the common major adverse effects of APAP is liver toxicity.
Currently, the only available antidote for APAP is N-acetylcysteine (NAC). The purpose of this study was to provide
an overview of APAP, NAC, and potential co-formulation of
APAP and NAC on the role of liver toxicity.
Methods: A search was conducted during spring 2016 using Pubmed, Google Scholar, and International Pharmaceutical Abstract databases. Search terms used, acetaminophen, N-acetylcysteine, co-formulations. Several studies
on the co-formulations on mice and cat liver enzymes were
found but no human studies were available. Liver enzymes,
alanine aminotransferase, aspartate aminotransferase,
γ-glutamyl transferase, alkaline phosphatase, and lactate
dehydrogenase were compared from groups taking acetaminophen against groups taking both acetaminophen and
N-acetylcysteine concurrently.
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Results: Over time, the regulations and guidelines for
APAP has changed due to increased APAP-related incidents. Studies found that liver enzymes in mice and cats
were easily inflamed due to overdose of APAP but when
NAC was co-administered with APAP, the enzymes found to
be reduced in the control group, whereas the placebo group
did not have significant change.
Conclusion: Liver toxicity associated with APAP can be
treated with NAC. The potential co-formulation of APAP and
NAC seems promising but require further research.

Encore Poster

Systematic Review: Evaluating Cognitive and Behavior
Factors Affecting Medication Adherence
Aakash Gandi, PharmD Candidate, University of the Sciences
The World Health Organization (WHO) in 2003, declared
that improving patient adherence will have better health implications than any other medical treatment can. According
to the Center for Disease Control (CDC), medication adherence is when the patient properly conforms to the medication regimen recommended by the prescriber in respect to
timing, dosage, and frequency. The aim of this systematic
literature review is to examine causes of medication nonadherence, with an emphasis on behavioral and cognitive
factors, and identify new trends in improving patient adherence and outcomes because it is crucial to educate clinical
pharmacists about interventions to improve adherence.    
A PubMed search was performed to identify new trends in
medication adherence research using the criteria: Medication
adherence (All Fields) AND methods (All Fields) AND chronic
disease (all fields). The search was limited to abstracts in English. Abstracts were included if published between January 1,
2011 and January 15, 2015. 400 abstracts were identified. Articles were included if they examined medication adherence
factors or used interventions in adult patients diagnosed with
chronic diseases. If there was a disagreement regarding inclusion of any article, the authors met to discuss the article and
arrive at a consensus. A flowchart was created to depict the
number of articles that were included and excluded. The articles were included if they evaluated medication adherence as
an outcome that used a cognitive or behavioral intervention,
or examined the association of these factors with adherence.
Articles were excluded if they evaluated non-cognitive/non-behavioral factors, was not a well-designed scientific study with
results (review, protocol only, editorial, commentary, did not
use pre-post measurement, control group, qualitative methods, validated scales), non-adults or non-chronic disease, not
related to medication adherence, or a literature review.
Out of 400 abstracts reviewed, 357 were excluded. We
included 43 articles which evaluated cognitive (20, 46.5%)
and behavioral (4, 9.3%) factors influencing patients medication taking behaviors, or described interventions (16, 37.2%)
based on these concepts. Additional articles described coordinated care interventions (3, 6.9%). Emerging evidence
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on factors affecting patient adherence include: Belief in God;
self-efficacy and motivation (willing to take action and control
of your disease); activation (confidence and knowledge to
take action); perception toward treatment efficacy; perception of disease severity; motivation towards self-care; and
quality of patient education/motivational interviewing.
Pharmacists must be aware of recent trends in order to engage patients in contemporary methods to promote adherence. Reasons for medication non-adherence include cognitive and behavioral factors such as perceptions/attitudes
towards treatment, disease severity, and physician’s expertise as well as motivation to improve their health outcomes.
Pharmacists should integrate tools during patient encounters to identify if patients hold perceptions or beliefs that
could be a barrier to taking their medications. Interventions
using motivational interviewing and participation in workshops or disease management programs are also being investigated to educate patients and change their medicationtaking behaviors.
Non-steroidal Anti-inflammatory Drugs:
Use and Consequences
Maria Baraybar, PharmD Candidate; Nubriel Hernandez,
PharmD Candidate; Timothy Nguyen, PharmD, BCPS, Long
Island University School of Pharmacy
Purpose: Non-steroidal anti-inflammatory agents (NSAIDs)
have been used for many years for various ailments including inflammation, pain, fever, and others. Over the years
these agents have become readily available over-the-counter (OTC) for consumer use despite serious side effects that
may occur. This research is to review the literature and investigate the usage and profiles of NSAIDs.
Methods: A literature search was conducted utilizing the
following databases: PubMed, Cochrane, and CINAHL. The
following terms were used, either alone or in combination:
NSAIDs, history, adverse drug reactions, side effects, trials, gastrointestinal, cardiovascular, renal function, COX-2
inhibitor, future research and risk factors. The search was
conducted during the fall semester of 2015.
Results: Non-selective NSAIDs are associated with gastrointestinal (GI) side effects including abdominal pain,
dyspepsia, nausea, vomiting, heartburn, exacerbation of
GERD, and gastric ulcerations. Selective NSAIDs (coxibs)
were later developed with the goal of circumventing these
side effects; however, they tend to cause more cardiovascular side effects such as exacerbation of hypertension, increased risk of myocardial infarction, and stroke. NSAIDs
also affect renal function especially in those patients with
chronic kidney disease (CKD) and older adults.
Conclusion: NSAIDs are generally not safe for consumers
if they are misused, abused, or mishandled. High-risk groups
include those with pre-existing GI conditions, CKD, heart disease, older adults, and amongst other risk factors. Researchers are looking into various ways to circumvent the side effects
associated with NSAIDs so that they are safer for consumers.
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In a time in which the profession of pharmacy is under heightened scrutiny, it is essential to make sure your rights
are being protected.
In a time in which the profession of pharmacy is under heightened scrutiny, it is essential to
make sure your rights are being protected.

Wilentz, Goldman & Spitzer represents pharmacists and pharmacies in the following areas:
Wilentz, Goldman & Spitzer represents pharmacists and pharmacies in the following areas:

♦ Board of Pharmacy Administrative Matters
♦ Pharmaceutical Malpractice Matters
 Board of Pharmacy Administrative Matters
♦ Pharmacy Sales and Purchases

♦ Third-Party Reimbursement Issues






Pharmacy Sales and Purchases
Third-Party Reimbursement Issues
Pharmaceutical Malpractice Matters
Pharmaceutical Criminal Matters

♦ Pharmaceutical Criminal Matters

Our firm has been practicing in the Pharmacy Law area for over 15 years, and we understand

Our firm has been practicing
the Pharmacy
Law
area for
yourin
problems.
For a free initial
consultation,
pleaseover
call: 15 years, and we understand your problems. For
a free initial consultation, please call:
Angelo J. Cifaldi, RPh JD
Adjunct Professor of Pharmacy Law, Rutgers College of Pharmacy
(732) 855-6096

Angelo J. Cifaldi, RPh, JD
David
C. Kane,
RPh JD
(732)
855-6096
Adjunct Lecturer, Rutgers College of Pharmacy
Satish Poondi,
PharmD, JD
(732) 855-6402
(732) 855-6154
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146th Annual Meeting and Convention - Official Wrap-up
Lisa Sarachman, Communications & Content Management Associate
We hope you could join us for this year’s 146th Annual Meeting
and Convention at Harrah’s Atlantic City, October 28 – 30. We
at NJPhA are humbled by the success of the event. Like last
year, we had approximately 150 pharmacy industry attendees from a wide variety of practice areas – community (chain
and independent), consulting, academia, industry, hospital/
ambulatory and long-term care. Many of the attendees were
pharmacy owners as well.
Year-to-year, attendees, sponsors and exhibitors ask us
about the profiles of our annual convention audience. While
we don’t yet have information on every NJPhA member and
non-member in our database, we are making a diligent effort
to collect practice area data. If you have not already informed
us of your pharmacy practice area(s), please visit our website
at www.njpharmacists.org to fill out a short, ONE-QUESTION
survey. You will find a link to the survey on our home page.
2016 in Review
We made great strides in 2016. Our volunteers, from committee member to officer, dedicated countless hours to the
achievement of our many objectives.
In January, a new two-year legislative session began. Over
the year, NJPhA attended many committee meetings and
hearings, and provided testimony when requested. Along
with our Legislative Counsel, Laurie Clark, we provided
direct support to the approval of many pharmacy industry
bills. In April, the MAC Transparency law went into effect. A
bill in support of medication synchronization and legislation
addressing biosimilars and interchangeable biologics were
also signed into law by the Governor.
In April, we reintroduced our Spring Fling event. Held in
Cherry Hill, NJ, the one-day event provided 6.5 hours of CE
on topics ranging from Hepatitis C to long-term care to new
vaccines. We are planning another large, regional Spring
Fling event for 2017 and hope to add an intensive day of CE
in early summer as well.
The New Practitioner Network (NPN) kicked off two mentorship programs mid-year 2016. Aimed at providing career
development support for new pharmacists, the programs
paired graduating students or seasoned pharmacists with
active pharmacists who have been practicing for 7 years or
less. If you would like to participate as a mentor or mentee
in 2017, please email NPN Committee Chair, Brittany Harris
at brharris11@gmail.com.
Marketing, too, was an area of focus in 2016. This year, we
added video messaging to our outreach arsenal. We hope
you enjoyed our president’s video series which kicked off
in the spring. Our membership chair’s invoicing videos, too,
helped members to get their renewals in on time. Speaking
of memberships, I hope everyone has received their new
membership cards. Please call the office if yours is expired
or missing.
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Continuing Education, Networking Events and
Fundraising
Pharmacists, pharmacy technicians, and students hit the
CE “jackpot” this year at convention. More than 15 hours of
CE was offered over the three-day event. Topics included,
but were not limited to, USP 800, medication safety, biosimilars, and a whole lot of LAW. In addition, attendees were
treated to three professional development presentations
provided by Amarin Pharma, AstraZeneca and Pfizer.
After networking throughout the day in CE, and at lunch,
pharmacy industry professionals, speakers, and exhibitors
mingled at Friday’s Welcome Reception, Saturday’s TONIC
Rx Happy Hour in Eden’s Lounge and the Installation and
Awards Banquet. You can tell from the photos on the opposite page that a great time was had by all.
NJPhA’s PAC silent auction baskets drew a small crowd
too. A big “Thank You” to everyone who made donations this
year. We raised over $1500!
Awards and Winners
In addition to the awards detailed on the inside front and back
covers of this issue, our 2016 president, Ruth Marietta, bestowed two presidential citations to members Linda Gooen,
Brittany Harris and Francis Kim for their hard work and ongoing commitment to NJPhA. It is interesting to note that two
are new practitioners! We look forward to their continued involvement and leadership over the next several years.
For the Student Pharmacists’ Self-Care Championship, Temple University’s School of Pharmacy was the clear winner.
Congratulations everyone!
Exhibitors and Sponsors
Attendees enjoyed breakfast and lunch in the Exhibit Hall this
year. As in 2015, NJPhA welcomed a variety of exhibitors including government agencies, pharmacy product and service
providers, and wholesalers. Many exhibitors also took advantage of Saturday evening’s networking events – Tonic Rx Happy Hour and Installation Banquet – and let us know that they
are building new relationships with contacts made there. Bravo!
New this year, we invited area pharmacy schools to set up
an alumni table in the Exhibit Hall. Temple, Rutgers, and
USciences took us up on that offer. We were very happy to
host them and to facilitate outreach to their alumni.
Finally, we must recognize this year’s sponsors - AmerisourceBergen, Kinray, Pharmacists Mutual, RDC, recoveryas.com,
Rutgers, Walgreens and WG Critical Care. In addition, we
received a grant from Novartis. Their support of NJPhA was
most generous; we look forward to working with them in 2017
at both regional events (March Madness and Spring Fling)
and the Annual Meeting and Convention.
Pease make sure to join us in the fall of 2017 when we
”Stand Up & Speak Out” to strengthen pharmacy’s position
on the healthcare team. See you then!
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Jefferson College of Pharmacy is recognized
as an emerging force in the future of Pharmacy
education. We prepare students to be leaders, as
demonstrated by victories in ASHP, APhA and ACCP
student pharmacy competitions. Our grads have
an above-average pass rate among all who take
national boards. And, it’s happening just steps
from the best Center City Philly has to offer. These
are contributing elements to our success.

Jefferson.edu/PharmacyJournal

