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President’s Letter
Prior to becoming NJPhA president in October 2016, I had 
the honor of giving the Rutgers EMSOP commencement 
address in May.  Preparing the address may have been the 
most challenging thing I have ever done – with the exception 
of the state boards, of course.  What would I speak about 
to perhaps one of the smartest group of graduates to 
ever pass a pharmacy curriculum? I thought about where 
our profession was 42 years before, when I graduated, 
and where it was on their graduation day.  Although the 
profession of pharmacy had made great strides with MTM, 
Collaborative Practice, and Immunization, among others, 
we still had a long way to go.  Two areas of professional 
weaknesses that I spoke to the students about were:

 • Pharmacist apathy - nothing will ever change, so  
  what’s the point of getting involved
 • Many voices, with individual agendas, speaking on  
  behalf of the profession

I implored our new practitioners to take an active role in 
their profession and not assume that others will speak out 
on their behalf. To sit on the sidelines would be a recipe for 
disappointment with regards to reaching the potential that 
their education could provide. If they looked upon the last 
42 years of “progress” and expected more for the next 42, 
then they needed to “Stand Up and Speak Out,” but as ONE 
UNIFIED VOICE.

A year ago, in my first “Presidents Letter,” I challenged 
pharmacists of all practice settings to work together and 
present one voice for the betterment of our profession.   
What if all the varying pharmacy organizations had joint CE 
programming, and perhaps even a joint annual convention/
meeting? The old adage of strength in numbers comes into 
direct play here.  There would be an increase in:
 • Attendance 
 • Interest by CE providers
 • Number of exhibitors
 • Attention to pro-pharmacy issues by legislative  
  representatives
 
Indeed, a unified voice cannot be ignored. At NJPhA, we 
continually stress the importance of working together; that 

message has been reiterated in the themes at our most 
recent a conventions.

2016: “NJPhA, Keeping the Beat for Pharmacy since 1870”

2017: “Stand Up and Speak Out”

2018: “Our Voice, Undivided”

Our themes, I know, are sinking in. Progress is being made. 
I am especially pleased with the response from NJPhA’s 
student members. Our persistence to have a meaningful 
presence at all area pharmacy schools has brought forth 
activism by students at unprecedented levels. Students 
want to be involved in NJPhA committees, attend our 
TonicRx social events, and be seen in front of our legislative 
representatives. Students are front and center at each 
NJPhA convention. Whether it is participating in a mock 
legislative session, competing with other pharmacy schools 
in an academic “Jeopardy” match where the winning school 
takes home a trophy, or presenting their academic posters 
for all to see, the students are engaged like never before. 

Today’s students are tomorrow’s new practitioners and 
eventual leaders for the students that follow them.  At the 
147th NJPhA Annual Meeting and Convention  last month, 
NJPhA proudly gave special recognition to just such a 
student leader, Nimit Jindal, a third year PharmD Candidate 
from Rutgers EMSOP. Nimit is the 2017/18 President-
elect of the APhA-ASP (the national student pharmacists’ 
organization of APhA).  Bravo to Nimit for stepping up!  

I am certain that as I write my last “Presidents Letter,” Nimit, 
as well as the many other gifted student leaders that I 
have had the fortune to meet, will proactively work for all 
pharmacists in all practice settings.  Forty-two years from 
now, I am confident they will look back and see what they 
accomplished for their profession and be grateful that they 
wanted to make a difference … and did.

Ronald J. Mannino, RPh

We are grateful to the experts that review our journal submissions; their recommendations greatly contribute to the 
quality of the New Jersey Journal of Pharmacy.

NJPhA wishes to acknowledge the following pharmacists who have participated in peer review:

Marlene Battle, PharmD, MS, BS
Brian Catton, PharmD
John L. Colaizzi, Ph.D., RPh
Blessing Etuk, PharmD

Connie M. Garcia, PharmD, MSP, C.Ph.
Maria Leibfried, BS, PharmD, BCNSP
Alexandra Libman-Falbaum, PharmD
Malgorzata Slugocki, PharmD
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From The Editors' Desks...
Dear Colleagues,

Greetings! What a great convention! Congratulations to 
Temple University for winning the OTC competition and to 
all of the students who participated – job well done! It was 
nice to meet many of you. We look forward to seeing those 
article submissions!!

Well….Summer 2017 is now in the past and there are many 
new things to learn. The articles presented in this post-
convention edition of the New Jersey Journal of Pharmacy 
cover several very interesting topics. It is our hope that you 
enjoy the Fall 2017 edition of our journal. 

As always, thank you for your continued support of the 
New Jersey Journal of Pharmacy – the official, peer- 

reviewed journal of the New Jersey Pharmacists Associ- 
ation. Please consider becoming active in the develop-
ment of the journal through submission of an article, being 
the Practice Spotlight, or becoming a peer reviewer. If in-
terested, please reach out to one of us, Elise Barry, or an 
NJPhA officer. You may email ideas and submissions to 
marcella.r.brown@gmail.com or j.kalabalik@gmail.com.  
We can help you with a topic consideration for the journal.

We look forward to seeing your manuscript or spotlight! 

Marcella R Brown, BS, MS, PharmD, MPH, CGP, BCACP
Julie Kalabalik, PharmD, BCPS, BCCCP
Co-editors, New Jersey Journal of Pharmacy

Message from the Chair of the Board of Trustees

Congratulations to the new NJPhA officers installed at the 
NJPhA Annual Meeting and Convention at Harrah's Re-
sort in Atlantic City on October 15, 2017! Congratulations, 
too, to all award recipients … and to all of you who dedi-
cate your time to improving your skills and knowledge to 
advance healthcare and the pharmacy profession. 

The convention was a huge success! In addition to learn-
ing activities, I can truly say that we all had a great time. I 
especially enjoyed participating as a mock senator during 
'State Your Case: The Legislative Hearing Process.' 

On October 13, Pharmacy students put on an impres-
sive display of posters and were able to articulate their 
research very well. They also wowed us with their knowl-
edge during the Jeopardy-themed 'Student Pharmacists 
Self-Care Championship.'

At NJPhA this past year, we have enjoyed many legisla-
tive accomplishments, worked hard on all our committees, 
and voted for a new constitution and by-laws. We are al-
ways looking for ways to advance our profession and ev-
ery member has something valuable to contribute. I hope 
you will consider joining us on our journey by getting more 
involved in the association.

Sadly, it is time for me to say good-bye as my term ends 
as Chair of the Board of Trustees on January 1, 2018. I 
must say that I am grateful to have worked with so many 
dedicated professionals over the past several years. I 
cherish our friendships and all of our accomplishments. 

Working together, I believe we have made NJPhA the best 
pharmacy association. I am confident the new leadership 
team will continue to accomplish much more!          

Warm regards,
Ruth Marietta, RPh, CCP

Upcoming Journal Deadlines

Winter 2018 - December 22, 2017

Spring 2018 - May 18, 2018

Summer 2018 - June 22, 2018

Fall 2018 - October 12, 2018

Winter 2019 -  December 21, 2018
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Novel Anti-Epileptic Drug, Brivaracetam, as Adjunctive Therapy for 
Refractory Partial-Onset Seizures
Megan Vallejo, B.S. Chemistry, PharmD candidate

Malgorzata Slugocki, PharmD, Assistant Professor of Pharmacy Practice 
Nicole East, PharmD, BCPP Clinical Assistant Professor of Pharmacy Practice

Fairleigh Dickinson University School of Pharmacy & Health Sciences

Abstract – Objective: This review article is intended to 
assess the most current evidence to focus on the pharma-
cology, pharmacokinetics, and clinical safety and efficacy of 
brivaracetam and its place in therapy for refractory partial- 
onset epilepsy. Data sources: A literature search was per-
formed on October 1, 2017 using MEDLINE through PubMed 
with the following search terms: brivaracetam AND focal sei-
zures. Study selection and data extraction: Of the seventy-
three articles reviewed in this search, sixteen articles were 
associated with the safety and efficacy of brivaracetam in  
refractory partial-onset epilepsy as adjunctive therapy. 
Results: Sixteen relevant articles evaluated safety and ef-
ficacy of brivaracetam as adjunctive therapy compared to 
placebo, in patients with refractory focal epilepsy. Conclu-
sion: Comprehensive review of the literature on the safety 
and efficacy of brivaracetam show safe and effective use as 
adjunctive therapy. 

Introduction: 
Epilepsy is the fourth most common neurologic disorder be-
hind multiple sclerosis, Alzheimer’s and Dementia, and Par-
kinson’s disease. According to the World Health Organization, 
epilepsy is one of their main public health concerns and a 
global burden, especially since epilepsy causes considerable 
ill-health with no or few direct deaths.(1)  Epilepsy is defined as 
at least two unprovoked seizures separated by twenty-four 
hours. Epileptic seizures are classified by their location in the 
brain and by the patient’s symptoms. Seizure disorders are 
grouped as partial-onset, generalized, unclassified, or status 
epilepticus. Partial-onset seizures occur in one hemisphere of 
the brain and generalized seizures expand bilaterally.(2)

The ideal goal of treatment for epilepsy is complete elimina-
tion of seizures with limited side effects and improved qual-
ity of life. Medical treatment with first-line anti-epileptic drugs 
(AEDs) can render up to 70% of patient’s seizure-free when 
adequately treated. However, 25 to 30% of patients are unable 
to control their disease on first line anti-epileptic treatments.(1) 

One method of improving patient outcomes is the use of ad-
junctive therapy. The discovery of piracetam analogs lead 
to the use of two drugs for refractory epilepsy, levetirace-
tam and brivaracetam.(3) Levetiracetam was first approved 
in 1999 and is currently used as adjunctive therapy for par-
tial-onset seizures in adults and children four years of age 
and older, myoclonic seizures in adults and adolescents 12 
years of age and older with juvenile myoclonic epilepsy and  
generalized tonic-clonic seizures in adults and children six 
years of age and older with idiopathic generalized epilepsy.(4) 
Brivaracetam has a similar chemical structure to levetirace-

tam and was approved in 2016. It is currently approved for 
treatment of partial-onset seizures in patients greater than 
or equal to 16 years old with epilepsy.(5) 

This review article is intended to focus on the pharmacology, 
pharmacokinetics, and clinical safety and efficacy of brivar-
acetam and its place in therapy for refractory partial-onset 
epilepsy.

Pharmacology:
The actual mechanism of action of brivaracetam as an an-
tiepileptic is unknown. However, brivaracetam was created 
purposefully as a molecule that selectively targets synaptic 
vesicle protein 2A (SV2A) with a higher binding affinity than 
levetiracetam. It is believed that SV2A is contributing to their 
antiepileptic properties. Brivaracetam has approximately 
20-fold higher binding affinity to SV2A than levetiracetam in 
both animal and human brains.(6)(7)

Pharmacokinetics:
Brivaracetam is available as 10 mg, 25 mg, 75 mg, and 100 
mg tablets, 10 mg/mL oral solution, and 50 mg/ 5 mL single-
dose vials for injection. The recommended starting dose is 
50 mg twice daily. Depending on tolerance, the dose can be 
adjusted down to 25 mg twice daily or up to 100 mg twice 
daily. Overall, drug concentration is not effected by food, how-
ever time to maximum plasma concentration during a dos-
ing interval (Cmax) is decreased by 37% when taken with a 
high-fat meal and the time to maximum concentration is de-
layed from 1 hour to 3 hours. Brivaracetam is weakly bound 
to plasma proteins and is rapidly and evenly distributed into 
most tissues. It is metabolized by hydrolysis mediated by 
hepatic cytochrome p450, particularly CYP2C19, and has 
three known metabolites. The three metabolites are hydro-
lysis of the amide moiety to a carboxylic acid, hydroxylation 
on the propyl side chair to form a hydroxyl group, and the last 
metabolite is a hydroxyl acid group created mainly through 
CYP2C9 metabolism. None of the metabolites are pharma-
cologically active. Nonetheless, patients who are genetically 
CYP2C19 poor metabolizers, or those taking medication that 
inhibit CYP2C19, may require dose reductions. Within 72 
hours, more than 95% of the drug and its metabolites will be 
excreted in the urine. Fecal exertion only accounts for <1% of 
the dose. The half-life is approximately nine hours.(8)

Clinical Efficacy: 
The approval of brivaracetam was based on the result of two 
phase II studies and three phase III studies. Phase II stud-
ies were randomized, double-blind, placebo controlled stud-
ies and included patients 16–65 years old with partial-onset 
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seizures on one or two concomitant AEDs.(9,10) Concomitant 
AEDs included carbamazepine, lamotrigine, valproic acid, le-
vetiracetam, oxcarbazepine, and topiramate. The first phase 
II study looked at brivaracetam at 5, 20, and 50 mg/day.(9) 
The second phase II study look at brivaracetam at 50, 150 
mg/day and placebo.(9)(10) The primary outcome measured in 
both phase II studies were the number of partial-onset sei-
zures per week over the seven-week treatment period. Only 
one of the two studies resulted in statistical significance in 
the primary efficacy endpoint. The estimated percent reduc-
tions over placebo in partial-onset seizure (POS) frequency 
per week at a dose of 50 mg/day was 22.1% (p = 0.004). The 
median percent reduction from baseline in partial-onset sei-
zure frequency/week in those taking 50 mg/day was 53.1% 
(p < 0.001), compared to placebo at 21.7%. (9)

The second phase II study analyzed 157 patients random-
ized to either placebo, brivaracetam 50 mg/day, or 150 mg/
day. Although the primary end point was percent reduction in 
baseline adjusted partial-onset seizure frequency per week 
over placebo during a seven week maintenance period, 
analysis only showed statistical significance after the entire 
10-week treatment period was observed.(10) Patients taking 
brivaracetam 50 mg/day had percent reduction in baseline 
adjusted partial-onset seizure frequency per week of 17.7% 
(p = 0.026) and 16.3% reduction in patients taking 150 mg/
day (p = 0.043).(10) 

Each phase III studies were double blind, randomized, 
placebo-controlled, multi-center, fixed-dose trials.(11)(12)(13) 
Study 1, 2, and 3 had a total of 1,550 patients randomized. 
Patients enrolled were diagnosed with partial-onset epilepsy 
and not fully controlled on one or two AEDs. The AEDs in 
study 1 were carbamazepine, lamotrigine, valproic acid, 
levetiracetam (limited to 20% of randomized patients) and 
oxcarbazepine.(11)  The AEDs in study 2 were carbamazepine, 
lamotrigine, valproate, oxcarbazepine, topiramate, and 
lacosamide(12) Study 3 had patients concomitantly on car- 
bamazepine, lamotrigine, valproic acid, levetiracetam (limited 
to 20% of randomized patients), phenytoin, and oxcarbazepine.
(13) Study 1 compared brivaracetam 20, 50, and 100 mg daily 
with placebo.(11)  Study 2 compared brivaracetam 5, 20, and 50 
mg daily with placebo.(12)  Study 3 compared 100 and 200 mg 
daily with placebo.(13) Study populations included participants 
who were 16 – 70 years old, in study 1 and 2, and patients 
16 – 80 years old in study 3.(11)(12)(13)  Participants included in 
all three studies needed to have eight or more partial-onset 
seizures during the eight-week prospective baseline period.

Primary efficacy endpoint in all three phase III clinical trials 
was the percent reduction in baseline adjusted focal seizure 
frequency per week for brivaracetam over placebo. Study 1 
did not meet statistical significance in the primary efficacy end 
point at 20 mg/day (6.8%; p= 0.239) and 50 mg/day (6.5%; 
p=0.261). However, it was statistically significant in those tak-
ing brivaracetam 100 mg/day (11.7%; p=0.037).(11)  Study 2 
showed statistical significance for brivaracetam 50 mg/day in 
percent reduction over placebo (12.8%; p=0.025).(12)

Study 3 had co-primary efficacy endpoints. The endpoints 
were percent reduction in 28- day adjusted partial-onset 

seizure frequency and >50% responder rate based on the 
percent reduction in partial-onset seizure frequency from 
patient baseline to the treatment period. The co-primary ef-
ficacy endpoints showed statistical significance compared to 
placebo.(13) The percent reduction in 28-day adjusted partial-
onset seizure frequency was  22.8% (95%CI: 13.3 – 31.2%; 
p<0.001) in those taking brivaracetam 100 mg/day and 23.2% 
(95%CI: 13.8 – 31.6%; p<0.001) in those taking 200 mg/day 
of brivaracetam. The >50% responder rate (odds ratio vs pla-
cebo; 95% CI) was 2.39 (95%CI: 1.6 – 3.6; p<0.001) in the 
100 mg/day group and 2.19 (95%CI: 1.5 – 3.3; p<0.001) in 
those taking 200 mg/day compared to placebo.(13) 

The results of these trials demonstrated a statistically sig-
nificant difference between brivaracetam 50 mg/day, 100 
mg/day, and 200 mg/day as adjunctive therapy compared to 
placebo in patients with refractory partial-onset seizures. Pa-
tients taking brivaracetam between 50 and 200 mg/day had 
an overall reduction in the number of partial-onset seizures 
per week compared to placebo.(11)(12)(13)  FDA approval of bri-
varacetam recommend starting dose of 100 mg/day divided 
into 50 mg doses twice a day and titrated up to 200 mg/day.(8) 

Clinical Safety and tolerability:
Brivaracetam was well tolerated by most patients. Many 
of the adverse effects were reported as mild to moderate 
in intensity.(11)(12)(13)  Study 1 analyzed treatment emergent 
adverse events (TEAE) and occurred in >5% of the safety 
population.(11) Most common TEAEs in the brivaracetam 
group were headache, somnolence and dizziness with 
13.8%, 7.4%, and 5.7% compared to placebo with 9.0%, 
6.0%, and 5.0%, respectively.(11)  Study 2 analyzed TEAE in 
>5% of the intention-to-treat population. Somnolence, diz-
ziness, headache, and fatigue were most common in the  
intervention group with 15.1%, 14.1%, 10.1%, and 8.7% 
respectively, compared to placebo with 7.1%, 9.2%, 14.3%, 
and 2.0%, respectively.(12)  Study 3 analyzed TEAEs in >5% 
of the safety population. The most common TEAEs in the  
brivaracetam group were somnolence, dizziness, and 
fatigue with 18.1%, 12.3%, and 9.5% compared to placebo 
with 7.7%, 5.0%, and 3.8%, respectively.(13)   Serious TEAEs 
were studied in a pooled clinical study for the three phase 
III trials. Serious TEAEs were defined as any adverse event 
that was life-threatening, resulted in death, a persistent or 
significant disability, a congenital birth defect, or needed 
in-patient hospitalization. Serious TEAEs were reported in 
3.0% of patients taking brivaracetam and 2.8% of patients 
taking placebo.(14) Long term follow-up studies (n=2186) 
showed the three most common TEAEs as headache, dizzi-
ness, and somnolence with no difference in elderly patients 
(age >65 years old).(14)(15)  Behavioral adverse events (BAE) 
such as depression, suicidal ideation, and suicidal attempt 
were seen in <1% of patients.(16) There was a total of 28 
deaths but only four deaths were considered to have a pos-
sible relationship to treatment with brivaracetam.(14)(16) 

Place in therapy:
An underlying question with brivaracetam is its place in 
therapy compared to levetiracetam. All clinical trials allowed 
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patients in the study to continue on concomitant AEDs, 
however, study 1 and 2 only allowed 20% of their brivar-
acetam group to concurrently take levetiracetam.(11) Despite 
being studied as concomitant therapy, the findings from a 
sub-analysis in study 1 and 2 showed patients taking bri-
varacetam with no prior exposure to levetiracetam had a 
higher chance of responding to brivaracetam than patients 
who had prior exposure to levetiracetam.(11)(12) Of patients 
not receiving brivaracetam (placebo group), those who were 
levetiracetam naïve showed a 19.5% median reduction from 
baseline in focal seizure frequency per week, compared to 
17.2% median reduction in the placebo group who were 
concomitantly on levetiracetam. Patients concomitantly us-
ing both levetiracetam and brivaracetam showed a 4.7% 
median reduction from baseline in focal seizures frequency 
per week at 100 mg/day compared to 40.4% median reduc-
tion in levetiracetam naïve patients.(11)  Although study 3 did 
not allow concomitant levetiracetam use, it did show a larger 
decrease in the frequency of seizures in those who were 
levetiracetam naïve compared to prior use of levetiracetam. 
Patients taking 100 mg/day brivaracetam showed a 29.5% 
(p < 0.001) reduction in 28-day frequency for levetiracetam 
naïve patients compared to 15.8% (p=0.024) reduction in 
prior levetiracetam use.(13) Patients taking 200 mg/day bri-
varacetam showed a 27.1% (p < 0.001) reduction in 28-day 
frequency for levetiracetam naïve patients compared to 
19.4% (p=0.005) reduction in prior levetiracetam use.(13) 

An open-label, prospective, exploratory study including a small 
number of patients with epilepsy (n=29) looked at behavioral 

adverse events (BAEs) in patients 16 years or older switch-
ing from levetiracetam to brivaracetam.(17) These patients had 
to receive two or three AEDs including levetiracetam. At the 
end of the treatment period, 93.1% (27/29) of patients who 
switched from levetiracetam to brivaracetam had clinically 
meaningful reductions in BAEs. A meta-analysis and indirect 
comparison looked at thirteen clinical trials involving leveti-
racetam and brivaracetam.(18) The study concluded no statisti-
cal significance in efficacy between the two piracetam ana-
logs. One tolerability difference captured in the study was the 
lower probability of dizziness in those who take levetiracetam 
compared to brivaracetam.(18)   Currently, there is no guideline 
suggesting preference in initiating either brivaracetam or leve-
tiracetam as adjunctive therapy for partial-onset seizures. 

On September 15, 2017, UCB, the manufacturer of brivar-
acetam announced that the FDA has approved supplemen-
tal new drug application for brivaracetam as monotherapy 
for partial-onset seizures in patients 16 years and older with 
epilepsy.(19) The approval was based on data from studies 1, 
2, and 3 in addition to 2 incomplete monotherapy brivarace-
tam phase three trials. The two studies converted patients 
to monotherapy after being controlled on stable doses of 1 
– 2 AEDs in a double-blind, therapeutic confirmatory, ran-
domized, multi-center, parallel-group study, where the con-
trol group was from historical data in patients aged 16 to 75 
years who had partial-onset seizures. Brivaracetam used as 
monotherapy was shown to be equally effective compared 
to adjunctive therapy in the predictive models.(20) However, 
further post-marketing studies are warranted. 
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Conclusion: 
Brivaracetam is an analog of levetiracetam with higher affin-
ity to SV2A.(8) Clinical studies of brivaracetam have shown 
statistically significant improvements at doses of 50 mg/day 
up to 200mg/day of brivaracetam. FDA approval of brivarace-
tam suggests a starting dose of 50 mg twice a day and ti-
trate based on individual patient’s tolerability and therapeutic 
response. Adverse drug reactions most commonly reported 
were headache, somnolence, dizziness, and fatigue.(8) Ad-
vantages of brivaracetam are its high affinity for SVA2, pos-
sible lower risk of behavioral adverse events, and reduction 
in seizure frequency based on small post-hoc studies which 
show it could be more effective than levetiracetam in seizure 
control.  A more recent FDA-approved advantage is the use of 
brivaracetam as monotherapy, although this approval is based 
on extrapolation of efficacy and safety data. Despite these ad-
vantages, there should also be larger studies to analyze the 
use of brivaracetam in patients with prior or current use of le-
vetiracetam. Studies completed to date have shown brivarace-
tam as safe and effective as both monotherapy and adjunctive 
therapy in patients with refractory partial-onset seizures.
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Introduction and Background 
Marijuana, interchangeably known as cannabis, has been 
used for recreational and medicinal purposes for hundreds 
of years. As its use has become more predominant in the 
20th century, United States policies regarding marijuana have 
been rapidly evolving. Under the Controlled Sub-stances Act, 
the Drug Enforcement Agency (DEA) classifies marijuana as 
a Schedule I substance, defined as “a drug with high potential 
for abuse and without any accepted medical use.”1 At the state 
level, however, eight states have legalized cannabis for me-
dicinal purposes: Alaska, California, Colorado, Maine, Mas-
sachusetts, Nevada, Oregon, and Washington.2 Increased 
marijuana use has also resulted in increased clinical re-
search about the implications of marijuana for medicinal use. 
Research has identified multiple areas of therapeutic uses of 
cannabis including cancer and chemotherapy induced nau-
sea and vomiting, appetite stimulation, glaucoma, multiple 
sclerosis, inflammatory bowel disease, and pain.3 Although 
limited evidence supporting the medical uses of marijuana 
exists, an ongoing debate continues over its place as a phar-
maceutical agent, and cannabis remains a highly controver-
sial topic in the healthcare field today. A literature review of 
clinical uses of medical marijuana was conducted to evaluate 
evidence supporting its use in medical management.

Pharmacology and Pharmacokinetics
Marijuana is derived from various species of the cannabis 
plant and is known for the cognitive and physical effects that 
are produced with its use.4 Among the hundreds of known 
chemical compounds that comprise cannabis, two of these 
compounds remain most studied for medicinal purposes: 
tetrahydrocannabinol (THC) and cannabidiol (CBD).3 These 
chemical compounds activate the cell-membrane canna-
binoid receptors of the endocannabinoid system.5 The two 
widely known subtypes of the cannabinoid receptors are 
cannabinoid receptor type 1 (CB1), which is mainly ex-
pressed in the brain and central nervous system; and canna-
binoid receptor type 2 (CB2), which is found in the immune 
system.4 THC binds to the CB1 receptors in the brain, and 
is associated with producing effects of euphoria, analgesia, 
and increased appetite.4 Cannabidiol, however, delivers 
therapeutic properties without the associated psychoactive 
or cognitive effects.4 

Marijuana may be used by various routes including inha-
lation through smoking or vaporization, ingestion through 
edible forms of cannabis and cannabis oil, as well as less 
common topical forms including ointments and creams. The 
onset of action of cannabis is affected by the route of ad-
ministration, ranging from maximum effects at 30 minutes 

for inhaled forms of marijuana, to 2- 3 hours for ingested 
forms.6 Due to its lipophilic properties and large volume of 
distribution, marijuana demonstrates a slow elimination from 
the body with a urinary excretion half-life of 1.3 days for in-
frequent users (defined as use of cannabis less than once 
per week), and up to 10.3 days for frequent users (defined 
as using cannabis daily).7  

Adverse Events
Common adverse events of marijuana include headache, 
dry mouth, dizziness, nausea, tachycardia, and increased 
appetite.8,9 Cannabis may also produce neurological effects 
including anxiety, confusion, sedation, paranoia, and hallu-
cinations.8,10 

Literature Review
Search Methods
The electronic database MEDLINE with Full Text was searched 
with the objective to describe or evaluate the clinical effects of 
marijuana for an indication or symptom management. Search 
terms included “marijuana” AND “indications for use,” limited to 
“human studies,” “English language,” and publication from Jan-
uary 1997 to August 2017. Publications were excluded from 
review if they demonstrated from the abstract or title that the 
objective described or evaluated adverse effects of marijuana 
use; described treatment of cannabis misuse, dependency, or 
addiction; evaluated epidemiological or statistics on marijuana 
utilization; had legal or regulatory objectives. Letters, editori-
als, and commentaries, were also excluded. 

Results
The search yielded 18 publications, of which 8 met inclusion 
criteria (Table 1). Although a wide timeframe was searched, 
the resulting publications ranged from 2013- 2016. The stud-
ies differed in type and timeframe of publication, marijuana 
therapy, and sample size, and such factors should be taken 
into consideration when interpreting the results. The litera-
ture review identified the following areas of therapeutic uses 
for cannabis: pain, cancer, and schizophrenia. Additionally, 
publications addressed its use in human immunodeficiency 
virus (HIV), nausea and vomiting, appetite stimulation, and 
epilepsy.11-18 

Discussion: 
I. General Uses:
The 2016 publication by Ablin et al.11 performed a cross cultural 
comparison study to recognize the uses of medical marijuana 
in countries with a more liberal medical use of cannabis. Israel 
and Canada were studied to identify the use of all plant-based 
forms of marijuana for any medical indication. Findings for the 
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country of Israel identified that medical marijuana use is permit-
ted for specific indications including chronic neuropathic pain, 
cancer pain, inflammatory bowel diseases, and post-traumatic 
stress disorder. While multiple uses for marijuana exist in Is-
rael, its use is recommended only after other methods of treat-
ment have failed. Findings for Canada concluded that medical 
marijuana use is permitted for individuals suffering from any 
medical condition, although only upon receiving authorization 
by any licensed medical practitioner or nurse.

In 2015, Hall12 reviewed multiple studies to evaluate the use 
of cannabis for medical purposes in the United States, with a 
primary outcome of any medical indication using all forms of 
cannabis. Findings included indications of nausea and vomit-
ing, appetite stimulation, neuropathic pain, and epilepsy. For 
antiemetic use, THC was more effective in treating nausea 
produced by cancer treatment from chemotherapy and radia-
tion than placebo or other antiemetic drugs. Nonetheless, the 
use of marijuana was classified as a second line agent, after 
failing treatment from other medications, that may manage 
nausea and vomiting to a better degree than cannabinoids. 
For marijuana use as an appetite stimulant, there was no 
statistical significance in weight gain when marijuana was 
compared to dronabinol, specifically for acquired immunode-
ficiency syndrome (AIDS) or cancer-related wasting. Canna-
binoid use for neuropathic pain, however, showed efficacy in 
reducing moderate pain and symptoms of spasticity in mul-
tiple trials. Lastly, varying results have been demonstrated 
regarding the use of cannabis in epilepsy from beneficial re-
sponse (defined as parent reports of child’s epilepsy being 
greatly controlled or improved) to no response, for patients 
who failed on first line anti-convulsant therapy.

II. Pain:
The 2014 publication by Kahan et al.13 performed a clinical 
review to offer preliminary guidance on prescribing smoked 
cannabis for chronic non-cancer pain, before the release 
of formal guidelines. All studies included the indication of 
chronic pain that was treated using an inhaled form of can-
nabis. Results identified that smoked cannabis was shown 
to be superior to placebo for neuropathic pain from HIV, mul-
tiple sclerosis, and “other causes”, defined as a pain relief 
of >2 points of improvement on a 10- point visual analogue 
scale. Final recommendations concluded that a maximum 
dose of smoked cannabis of 400 milligrams per day should 
be used only for severe neuropathic pain syndromes that 
have not been adequately controlled by other analgesics or 
pharmaceutical cannabinoids.

In 2015, Hill14 reviewed the pharmacology, indications, and 
laws related to medical marijuana use, with a primary out-
come of identifying pain reduction. The studies ranged from 
325 to 1,600 participants and included indications of chronic 
pain, neuropathic pain, and multiple sclerosis. Chronic pain 
and multiple sclerosis subjects were treated using oral THC 
and oromucosal spray, while neuropathic pain subjects were 
treated with smoked cannabis and oromucosal spray. The use 
of marijuana in these studies demonstrated efficacy for re-
ducing pain across multiple indications including chronic pain, 
neuropathic pain, and spasticity due to multiple sclerosis.

Baron15 completed a comprehensive literature review in 
2015 of the clinical uses of medicinal cannabis and canna-
binoids, with a focus on migraine and other headache disor-
ders, treated by unspecified dosage forms including smoked 
marijuana. Reports of the medicinal use of cannabis have 
demonstrated a therapeutic role for chronic pain disorders of 
several types of headaches, specifically including migraine 
and cluster headache. The review included six cases of pa-
tients who used cannabis for headaches. A case series of 
three patients with chronic headaches reported relief by 
smoking cannabis, compared to ergotamine and aspirin. A 
fourth case described one patient who had failed conven-
tional migraine treatment and reported complete resolution 
of headache within five minutes of cannabis use with no 
recurrence in 24 hours. Similar results were reported in a 
patient who failed standard medical therapy and reported 
relief of chronic migraine with smoked cannabis. The last pa-
tient with cluster headache, refractory to many treatments, 
reported complete resolution within five minutes of smoking 
cannabis. This review also included a study of 139 patients 
with cluster headache in France, 27 of which used cannabis 
to treat cluster headache attacks. Efficacy was reported in 
25.9% of these patients (efficacy was not defined).

III. Cancer:
Kramer16 evaluated implications about medical use of mari-
juana on supportive care conditions related to oncology: 
nausea and vomiting, poor appetite and weight loss, and 
pain. The nausea and vomiting cohort included 8 to 199 par-
ticipants, and studied treatment using both smoked and oral 
THC. The appetite and weight loss cohort included 9 to 523 
participants and studied treatment using smoked marijuana 
alone, while the pain cohort included 5 to 50 participants 
and studied smoked, vaporized, and oral THC for treatment 
purposes. The clinical review results were as follows:  

• Nausea and Vomiting: Various outcomes indicated that 
oral THC and smoked marijuana were effective in reduc-
ing incidence of nausea and vomiting compared to pla-
cebo in some trials, while demonstrating no beneficial ef-
fects in other trials. Likewise, higher levels of plasma THC 
have shown a correlation to reduced antiemetic effects. 
Smoked marijuana was found to be more effective than 
other treatments for chemotherapy induced nausea and 
vomiting, and was found to be at least as effective as oral 
THC or phenothiazines.

• Poor Appetite and Weight Loss: Studies identified that 
smoked marijuana increased caloric intake in healthy pa-
tients and increased appetite in HIV positive patients, com-
pared to placebo alone. Oral THC was found to be com-
parable to smoked marijuana in HIV positive patients in 
increasing appetite and body weight, and was overall non-
inferior to megestrol in improving weight gain. One study 
of 11 healthy volunteers had an increased caloric intake of 
approximately 1,040 calories for oral cannabis and 1,080 
calories for smoked cannabis, when compared to placebo.

• Pain: results established that smoked marijuana was more 
effective than placebo at improving pain tolerance, and 
decreasing pain sensitivity and intensity, in postsurgical, 
posttraumatic, and HIV associated neuropathy. Vaporized 
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marijuana was proven to be better than placebo at reliev-
ing neuropathic and chronic pain resistant to standard 
treatment including opiates.

Bar-Sela et al.17 performed a review study in 2014 with a 
primary outcome to identify potential uses of cannabis in 
oncology, including all cancer related indications, that are 
treatable using all plant-based forms of marijuana. While re-
sults identified that a clinical indication for the use of medical 
marijuana exists for cancer related pain, there was only par-
tial clinical evidence regarding its use for cancer associated 
nausea and vomiting, loss of appetite, and weight loss.

IV. Schizophrenia:
The 2013 publication by Deiana18 reviewed multiple stud-
ies with a primary outcome to describe the potential use 
of cannabinoids for schizophrenia, using all forms of mari-
juana. Main findings within multiple trials have shown ben-
eficial and well-tolerated evidence for the use of cannabis 
as a treatment for schizophrenia. Similarly, models have 
demonstrated commonalities in pharmacologic effects be-
tween cannabis and atypical antipsychotics, ultimately rec-
ommending its use as an alternative treatment for reduction 
of symptoms of schizophrenia.

Conclusion
Medical marijuana use has demonstrated efficacy in numer-
ous therapeutic indications including pain (chronic neuro-
pathic pain; non-cancer pain including pain from HIV, multiple 
sclerosis, post-surgical pain, and post-traumatic pain; and 
headache pain including migraine and cluster headache), 
cancer (cancer pain, nausea and vomiting from chemo-
therapy or radiation, decreased appetite, and weight loss), 
inflammatory bowel disease, epilepsy, and schizophrenia. 
The multiple uses of medical marijuana have indicated in-
creased benefit for patients with these medical conditions, 
and have created a rising interest for its legalization in 
healthcare. With many parts of the United States starting to 
legalize the use of marijuana for limited medical indications, 
it is important for healthcare providers, including pharma-
cists, to understand its clinical background and proper use. 
While there is an existence for the use of cannabis within few 
therapeutic areas, many other medical indications remain 
unstudied and unknown. Large- scale research is needed to 
identify evidence for the therapeutic use of marijuana, and 
currently, it is unknown if marijuana will ever be removed 
from the Schedule 1 substance classification. Nonetheless, 
as the use of cannabis continues to expand and become 
accepted, it is essential to identify how the responsibilities 
of a pharmacist will evolve if marijuana is no longer recog-
nized as a Schedule 1 substance. What changes will take 
place regarding the identification of proper treatment plans 
for patients? Where will pharmacists stand, and what will 
their role be, as medication experts? We may not have an 
answer to these question at this exact moment, but we must 
acknowledge the importance of staying up-to-date with the 
ongoing discoveries of medical marijuana, and be prepared 
for the changes that may, or may not, take place in the future 
of pharmacy and healthcare. 
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Table 1. Summary of included publications
Listed in the order they are discussed in the manuscript

Name of Study Year of 
Study

Authors Country/ 
Origin

Research Question Study Design

Medical use of cannabis 
products: Lessons to be 
learned from Israel and 
Canada11

2016 Ablin J., 
et al.

Germany To perform a cross cultural 
comparison of other countries 
(Israel and Canada) with a 
more liberal medical use of 
cannabis

Comparative 
study

US Policy Responses to 
Calls for the Medical Use 
of Cannabis12

2015 Hall W. United States To evaluate evolution of using 
cannabis for medical purposes

Review

Prescribing smoked 
cannabis for chronic non- 
cancer pain: preliminary 
recommendations13

2014 Kahan M., 
et al.

Canada To offer preliminary guidance 
on prescribing smoked 
cannabis, for chronic non- 
cancer pain, before the release 
of formal guidelines

Review

Medical Marijuana for 
Treatment of Chronic 
Pain and Other Medical 
and Psychiatric 
Problems: A Clinical 
Review14

2015 Hill K. United States To review the pharmacology, 
indications, and laws related to 
medical marijuana use

Review

Comprehensive Review 
of Medicinal Marijuana, 
Cannabinoids, and 
Therapeutic Implications 
in Medicine and 
Headache: What a Long 
Strange Trip It’s Been…15

2015 Baron EP. United States To form a comprehensive 
literature review of the clinical 
uses of medicinal cannabis and 
cannabinoids, with a focus on 
migraine and other headache 
disorders

Review

Medical marijuana for 
cancer16

2015 Kramer JL United States To review literature 
regarding the medical use of 
marijuana and cannabinoid 
pharmaceuticals with emphasis 
on indications relevant to 
oncology: nausea/ vomiting, 
pain, and poor appetite/ weight 
loss

Review

Is the clinical use of 
cannabis by oncology 
patients advisable?17

2014 Bar-Sela G., 
et al.

Netherlands To discuss uses of cannabis in 
oncology

Review

Medical use of cannabis. 
Cannabidiol: a new light 
for schizophrenia?18

2013 Deiana S. England To describe the potential use of 
cannabinoids for schizophrenia

Review
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2017 Convention Recap 
This was my third, and best, convention with New Jersey Pharmacists Association (NJPhA). Each year, I am impressed 
with the caliber of our speakers, the engagement of our pharmacists and the support from our exhibitors and sponsors. It is 
evident that we are building a truly meaningful pharmacy community here at NJPhA. I am glad to be a part of it. 

Held October 13-15, our Annual Meeting and Convention offered pharmacists access to 14 hours of intensive continuing 
education (CE) programming. In response to the nation’s drug abuse epidemic, we included three opioid-specific CE 
programs. It was our pleasure to host an Atlantic City reporter during Friday’s corresponding responsibility program. A link 
to her article is provided on our home page – www.njpharmacists.org. 

Each year, I liaise with some of the best, brightest and most dedicated pharmacists and pharmacy students. I am constantly 
impressed with their unwavering commitment to the profession of pharmacy.  This year, in addition to the awards detailed 
on the inside front and back covers of this issue, our 2017 president, Ron Mannino, bestowed three presidential citations to 
members John Colaizzi, Jr. and Adedolapo ‘Dolly” Gbogodo, and our own CEO, Elise Barry. Each award - and citation - was 
very well deserved. Congratulations!

I would be remiss if I did not mention our exhibitors and sponsors. Over the last several years, we’ve built invaluable 
relationships with many of pharmacy’s movers and shakers - product manufacturers, service providers, wholesalers, and 
pharmacy schools. This year, we also welcomed some new organizations to the convention “family.”  Our Exhibit Hall was 
bustling with more than 24 exhibitors. Our sponsors included Amarin, AmerisourceBergen, Pharmacists Mutual, RDC, 
Walgreens and WG Critical Care.  We are grateful for everyone’s generous support. 

If you weren’t able to join us in 2017, please mark your calendar for our next annual convention – November 9 -11, 2018. 
Event planning is already underway. Please watch your email and social media for information on CE programming, 
networking events, and sponsorship opportunities. The theme for 2018?  Our Voice, UNDIVIDED. I hope to see you there!

Lisa Sarachman
NJPhA Communications Associate
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New Drug Update: Delafloxacin (BaxdelaTM) for 
Acute Bacterial Skin & Skin Structure Infections

Aamer Attaar, PharmD candidate, 2018, Marc Sturgill, PharmD (Corresponding Author)
Associate Professor and Chair Department of Pharmacy Practice & Administration

Ernest Mario School of Pharmacy, Rutgers, The State University of New Jersey

Introduction 
Fluoroquinolones encompass a large arsenal of bactericidal 
antibiotics used to treat a variety of Gram-positive, Gram-
negative, and atypical bacterial infections. However, their 
use in the treatment of skin and soft tissue infections (SSTIs) 
is not very common. Approved in June of 2017, delafloxacin 
(BaxdelaTM, Melinta Therapeutics, Inc.) is a novel fluoroqui-
nolone approved to treat acute bacterial skin and skin struc-
ture infections (ABSSSIs) in adults.1 

ABSSSIs are bacterial skin infections that are at least 75 
cm2 in size based on redness, edema, or induration.2 Types 
of infections include nonpurulent (necrotizing, cellulitis, ery-
sipelas) and purulent (carbuncle, furuncle, abscess) infec-
tions.3 Common pathogens mostly consist of Gram-positive 
species such as Streptococcus spp. and especially Staphy-
lococcus aureus, including both methicillin-sensitive (MSSA) 
and resistant (MRSA). Delafloxacin was found to be non-
inferior, with respect to primary outcomes, to the combina-
tion of vancomycin and aztreonam in two Phase III clinical 
trials in which more than half of all subjects were identified 
with an S. aureus infection.1 Delafloxacin is also approved 
for the treatment of many other susceptible isolates (Table 
1).1 In the absence of susceptibility testing, local epidemiol-
ogy data may allow for empiric use.1

Pharmacology
The molecular structures of older fluoroquinolones exhibit 
a positively- and negatively-charged moiety at a physiolog-
ic pH. Unlike the Zwitterionic structure of these fluoroqui-
nolones, delafloxacin is weakly anionic at physiologic pH, 
and predominantly neutral at the acidic intracellular pH of 
bacteria.4 This property of delafloxacin enhances bacterial 
uptake and inhibits egress, potentially explaining the en-
hanced potency of delafloxacin against methicillin-sensitive 
and resistant Staphylococcus aureus, when compared to 
other fluoroquinolones.5,6 In addition to its efficacy against 

Gram-positive and Gram-negative bacteria, delafloxacin 
also displays efficacy in vitro with anaerobic (Bacteroides 
fragilis) and atypical (Mycoplasma spp., Ureaplasma spp., 
Chlamydia spp., and Mycobacterium tuberculosis) species.5

Delafloxacin exhibits concentration-dependent bactericidal 
activity, via inhibition of the bacterial enzymes topoisomer-
ase II (DNA gyrase) and IV, thereby inhibiting bacterial DNA 
replication, transcription, and repair.5 In contrast to other 
fluoroquinolones, delafloxacin shows equal affinity for both 
enzymes, which may help to explain its enhanced potency 
and broad spectrum of activity.5 Bactericidal activity is de-
pendent on the ratio of the unbound delafloxacin area under 
the plasma concentration-time curve to the minimum inhibi-
tory concentration (MIC of the organism (fAUC/MIC).5

Pharmacokinetics
Pharmacokinetic parameters are based on findings of three 
clinical studies involving a total of 94 healthy adults.7 Fol-
lowing a single 60-minute, 300 mg intravenous (IV) infusion 
of delafloxacin, the mean ± SD peak plasma drug concen-
tration (Cmax) is 10.4 ± 1.95 mcg/mL, reached at a median 
(range) time to Cmax (Tmax) of 1 (0.97-1.08) hours.7 The mean 
(SD) area under the plasma concentration versus time curve 
(AUC

∞
) is 24.8 ± 4.87 mcg hr/mL. The apparent volume of 

distribution at steady-state (VSS) is 34.2 ± 6.73 L.7 Renal 
clearance (CLR) is 4.98 ± 1.66 L/hour, with an elimination 
half-life (t½) of 8.21 ± 2.72 hours. Delafloxacin undergoes 
hepatic glucuronidation to inactive glucuronide metabolites.8 
The percentage of unchanged drug and glucuronide metab-
olites recovered in the urine, respectively, is 38.9 ± 8.92% 
and 20%; an additional 28.5% of the dose is eliminated in 
the bile as unchanged drug.8 

The mean ± SD absolute bioavailability (F) of oral delafloxa-
cin following a single 450 mg dose is 58.8 ± 10.5 percent.7 
The mean (SD) peak plasma drug concentration (Cmax), 
reached at a median (range) time to Cmax (Tmax) of 0.817 
(0.5-4) hours, is 6.12 ± 1.96 mcg/mL.7 The mean (SD) area 
under the plasma concentration versus time curve (AUCoral,∞) 
is 24.2 ± 6.45 mcg hr/mL. A high-fat meal has no effect on 
the AUCoral,∞ of delafloxacin, although the Cmax decreases by 
20.5 percent.9 

Clinical Trials
Delafloxacin was approved for the treatment of ABSSSIs on 
the basis of two multicenter, randomized, double-blind, dou-
ble-dummy Phase III non-inferiority trials, involving a total 
of 1510 adult subjects diagnosed with ABSSSI.10,11 Baseline 
characteristics consisted of a mean age of approximately 
45 +/- 15 (SD) in the first trial and 50 +/- 15 (SD) in the 

Type Species

Gram-positive S. aureus (MSSA and MRSA), 
Staphylococcus lugdunensis, 
Streptococcus agalactiae, 
Streptococcus anginosus, S. 
pyogenes, E. faecalis.

Gram-negative E. coli, Enterbacter cloacae, 
Klebsiella pneumoniae, 
Pseudomonas aeruginosa.

Approved Bacterial Isolates for Delafloxacin Use 
(Table 1)1
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second trial.10,11 Subjects in both trials were also primarily 
Caucasian and the majority were men.10,11 The primary end-
point for both studies was a ≥ 20% reduction in lesion size 
at 48 to 72 hours compared to baseline, surgical interven-
tion, or death.10,11 Secondary endpoints included complete 
resolution of signs and symptoms at 13-15 day follow-up, 
and presumed or documented eradication of MRSA. A non-
inferiority margin of 10% and a power of 90% was estab-
lished in Trial 1, while Trial 2 considered a 95% confidence 
interval (CI) lower limit value exceeding -0.10 as noninferior. 
Subjects in Trial 1 were randomized in a 1:1 ratio to receive 
either delafloxacin 300mg IV q12h or vancomycin 15mg/kg 
plus aztreonam IV q12h for 5-14 days.10 Subjects in Trial 2 
were randomized in a 1:1 ratio to receive either delafloxacin 
300mg IV q12h for 3 days, followed by a mandatory switch 
to oral delafloxacin 450mg q12h, or vancomycin 15mg/kg IV 
q12h plus aztreonam for 5-14 days.11 

Delafloxacin was non-inferior to the combination of vanco-
mycin and aztreonam for the primary outcome—respec-
tive objective response rates of 78.2% and 80.9% in Trial 
1, with a mean (95% confidence interval or CI) difference 
of 2.6 (-3.57 to 8.78) percent; and 83.7% and 80.6% in Trial 
2, with a mean (95% CI) difference of 3.1 (-2.0 to 8.3) per-
cent.10,11 Delafloxacin was also considered non-inferior to 
the combination of vancomycin and aztreonam for complete 
resolution of signs and symptoms with mean (95% CI) ob-
jective response differences of -1.51 (-9.11 to 6.11) percent 
in Trial 1 and -2.0 (-8.6 to 4.6) percent in Trial 2.10,11 In both 
trials, documented or presumed eradication of MRSA was 
similar and nearly 100% in both treatment and comparator 
arms.10,11 Adverse drug reactions did not differ significantly, 
with nausea (8%), diarrhea (8%), headache (3%), vomiting 
(2%), liver enzyme (AST and ALT) elevation (3%) being re-
ported most often for delafloxacin.12 

As with all fluoroquinolones, delafloxacin has a black box 
warning for tendon rupture, peripheral neuropathy, and CNS 
effects including psychosis, convulsions, and increased in-
tracranial pressure.1 Other warnings include the risk of Clos-
tridium difficile-associated diarrhea, exacerbation of myas-
thenia gravis, and the development of bacterial resistance, 
which can occur through mutations in bacterial topoisomer-
ases II and IV.1 Data for use in specific populations (Table 
2) are limited to geriatric patients, and patients with renal or 
hepatic impairment.1

Dosage & Administration
There are three approved recommended dosing regimens 
(Table 3), all with the same dosing frequency and therapy 
duration.1 Delafloxacin is available either as a single-dose 
vial of 300mg sterile, lyophilized powder, or as 450mg oral 
tablets.1 The IV formulation should be diluted to a total vol-
ume of 250 mL of D5W or normal saline, and administered 
over 60 minutes.1 The compounded product may be stored 
at room or refrigerated temperature for up to 24 hours before 
use.1 The oral formulation may be given without regard to 
food; however, as with other fluoroquinolones, it should be 
taken 2 hours before or 6 hours after with regard to com-

pounds containing divalent cations, such as antacids, be-
cause of the risk of chelation and subsequent lowered bio-
availability.1

Special Population Considerations (Table 2)1

Recommended Dosing Regimens (Table 3)1,11

Summary
Delafloxacin is a unique fluoroquinolone antibiotic FDA-
approved for the treatment of ABSSSIs in adults. It shows 
excellent in vitro activity against Gram-positive (including 
MSSA and MRSA), Gram-negative (including the Entero-
bacteriaceae and Pseudomonas aeruginosa), anaerobic, 
and atypical bacterial species. Due to its novel structure, 
delafloxacin shows enhanced potency against S. aureus, 
and maintains activity against some strains of S. aureus that 
are resistant to other fluoroquinolones. Delafloxacin should 
be considered an appropriate choice for the management 
of ABSSSIs in adult patients, especially when S. aureus is 
a likely etiology.5 Delafloxacin may also potentially serve as 
an alternative in the treatment of community-acquired or 
nosocomial pneumonia due to excellent lung penetration 
observed in murine experimental models.5,13
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Special Population Recommendation

Pregnancy Limited data, possible fetus ossification 
delay

Lactation Insufficient data

Pediatrics No trials done but not recommended in 
<18 years of age

Geriatric Higher risk of tendonitis/rupture if > 65 
years old, especially with concomitant 
corticosteroids

Hepatic Impairment No dose adjustment necessary

Renal Impairment IV dose should be decreased to 200mg 
in patients with eGFR of 15-29 mL/
min/1.73m2

Dose Frequency Duration

300mg IV infusion over 
60 minutes

Every 12h 5-14 days

300mg IV infusion over 
60 minutes for 3 days, then 
switch to 450mg oral (as 
studied in O’Riordan et al.)

every 12h 5-14 days

450mg oral every 12h 5-14 days
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Needs Assessment: Medication non-adherence significantly impacts health care on a national scale.  The Center for Disease Control 
and Prevention invited several experts to address steps to overcome barriers to medication adherence.1  Average adherence rates 
for patients with chronic diseases are dismal and are reported to range from 43-78%.  Patients diagnosed with chronic disease 
have a much greater likelihood of being hospitalized and nonadherence is associated with higher mortality rates. The causes 
are multi-factorial.  Based on a Cochrane Systematic Review, adherence interventions were moderately effective in the short-
term.2 Health care professionals and allied health professionals should be aware of emerging eHealth technologies that could be 
integrated into their practice to overcome adherence barriers. 

Learning Objectives:
After participating in this activity, the participant shall be able to:
Pharmacist:

1. Justify the use of specific eHealth technologies in improving medication adherence based on the  
evidence 

2. Identify the specific type of adherence support provided by eHealth technology in improving medication adherence 
3. Distinguish the types of eHealth tools based on how the technology is used by the patient or pharmacist in improv-

ing medication adherence

Pharmacy Technician: 
1. Describe the extent of medication non-adherence affecting management of chronic diseases
2. Identify the specific type of adherence support provided by eHealth technology in improving medication adherence 
3. Compare the specific types of eHealth technology tools based on the type of technology and the type of adherence 

support

Author disclosures: None
UAN: 0136-0000-17-036-HO4-P; 0136-0000-17-036-HO4-T
CEU Hours: 1.0 contact hour  (0.1 CEU)
Activity Type:  Knowledge-based 
Release Date:   12/01/2017  Expiration Date:  12/01/2020
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ABSTRACT
Objective:  To systematically review the literature to identify emerging eHealth technologies.

Methods:  A PubMed search identified articles between January 2011-January 2015 using these terms: medication adherence/
methods, chronic disease.  A total of 477 unique abstracts were screened for inclusion based on the following: described or evaluated 
a health information technology; reported on patient usability; or reported on outcomes affecting medication adherence.    

Results:  A total of 477 abstracts were screened and 23 abstracts met the inclusion criteria. Two additional full-text articles were 
included. A total of 25 full-text articles described innovations using these eHealth tools: automated messaging and interactive voice 
response systems using telephone calls, internet portals, software applications for mobile devices or computers, messaging using 
smart phones, electronic dose monitoring, and predictive analytics. 
Conclusion:   eHealth technology is an emerging tool to promote adherence to medications, achieving healthy targets, and adopting 
self-care behaviors. Pharmacists should be aware of the available eHealth tools in order to recommend them as a medication 
adherence aid. eHealth reminders using automated phones calls or text messaging, and electronic-medication monitoring are simple 
and modestly effective tools to improve adherence. Predictive analytic software for use by a community pharmacy is also an effective 
tool to identify at-risk patients. 
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Background
Patients lose interest with text-messaging reminders after several months to a year. 
 Health information technology, or eHealth, is being integrated into patient care to support and foster medication adherence.  

eHealth is a tool that offers the convenience of supporting the patient in their home, work or recreational setting.  However, the 
impact of these tools is unclear. The synopsis from a Cochrane Systematic Review (2008) explained that adherence interventions were 
effective in the short-term but studies did not consistently demonstrate a statistically significant effect.1    

A desired target for medication adherence is 80% or higher.2 In some disease states, such as HIV, optimal adherence rates are 
set at >95% to reduce viral load.2  Poor adherence occurs when an individual takes less than 50% of prescribed doses.2 Medication 
nonadherence is quite prevalent and average adherence rates for chronic diseases are reported to be 43-78%.2 The rates of nonadherence 
in patients with asthma range from 30-70%.3  For example, some patients with intermittent asthma symptoms stop using their inhaler 
when their symptoms are controlled.  Fifty-one percent of patients diagnosed with hypertension were reported to remain adherent to 
drug therapy regimens.  

eHealth technology offers opportunities for one-way and two-way communication using telephones, mobile devices, or computer. 
A description of these eHealth terms is listed in Table 1.  The momentum behind implementation of eHealth stems from legislation and 
national campaigns to reform health care delivery and improve quality.4  The Department of Health and Human Services “National Action 
Plan to Improve Health Literacy” recommends automated telephone messaging for supporting patient self-management. The aim of 
the paper is to inform pharmacists on innovations affecting health information technology designed to improve medication adherence.

Methods
A systematic review was conducted in order to describe emerging research on eHealth technologies to improve medication 

adherence in patients diagnosed with chronic disease. A literature search was performed using PubMed between dates January 1, 
2011 and dates January 15, 2015.  The following terms were used to conduct a broad search using All Fields: medication adherence/
methods, medication adherence behaviors, self-management behavior, and chronic disease. The search was limited to English. A total 
of 477 unique abstracts were reviewed and screened for inclusion. Abstracts were included if they described or evaluated an innovative 
health information technology; reported on patient usability; or reported on outcomes affecting medication adherence. Key study 
details were extracted from the abstracts and full-text articles then entered into an Excel worksheet. 

Results 
A total of 477 abstracts from PubMed were screened. Twenty-three full-text articles that were entirely focused on eHealth were 

included. Two additional full-text articles describing completed study results were located by searching PubMed using the author 
names. A total of 25 articles were included in this review, and are listed in Table 2. The populations described in the publications 
included these chronic disease states: cardiovascular, pulmonary, diabetes, infectious diseases (HIV), rheumatoid diseases, congenital 
disorders (Spina Bifida) and others.

Telephone calls
A telephone call or telephone reminder is an inexpensive and commonly used eHealth tool to promote medication adherence.3,5,6 

Telephone calls are initiated manually or are automated to deliver a recorded voice message or video message.6,7 Recorded messages 
provide motivating reminders to the patient on taking their medication dose.  Health plans use a live person-to-person call, automated 
calls, and text messaging to contact patients when alerted to a pattern of nonadherence.5  The database search identified a number of 
articles describing innovative research using interactive voice systems to foster self-monitoring and medication adherence.  

Health information technology can overcome health access barriers as a bridge for patients with limited transportation, home-
bound due to disabilities, and living in rural settings.8,9,10   One-hundred sixty-five patients with diabetes and hypertension were enrolled 
in a 12-week pilot study evaluating a self-management program that used a weekly telephone monitoring using an interactive voice 
response system.10 Patients used the telephone system to report their health status (excellent versus poor health), medication dose-
supply counts, and home blood pressure readings at weekly intervals.   The percentage of patients reporting good to excellent health 
increased from 64% to 88% by study end.10  Plus, patients with improved health status were more likely to self-report adherence to 
medications (p < 0.001).10 

eHealth supports the use of combined interventions such as calling patients to deliver motivational support.8,11,12 Motivational 
interviewing is a technique to facilitate patient self-recognition of adherence barriers and promotes changes in the patients’ health 
behavior.8 Evidence supporting this comes from 2 recent systematic reviews of telephone-based motivational interviewing in patients 
with chronic diseases that included studies published between 1991-2012.8,11  Five of the 9 studies evaluated showed a statistically 
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significant improvement in adherence.8  Calls were made at weekly or monthly intervals by trained practitioners. One robust trial used 
random patient assignment (n = 2,087) and detected a significant difference in Medication Possession Ratio for older adults [48% in the 
intervention arm versus 31% control arm (p< 0.05)].8 Despite design flaws affected by small sample size, short follow-up period (3-17 
months), and subjective measures of adherence, the authors felt that these interventions merit further exploration.8

eHealth was evaluated as a tool to overcome language barriers and provide Culturally and Linguistically Sensitive Communication.  
SMARTSteps is “Self-Management Automated and Real-Time Telephonic Support Study” that provided 12 minute weekly calls in Cantonese 
or Spanish.7  Patients with diabetes were enrolled in this 7-week study. Patients used an interactive telephone system to access self-care 
topics and to request follow-up calls from health coaches for assistance with goal-setting.  The 6-month outcomes were not significantly 
different for medication adherence or clinical endpoints (Hemoglobin A1C).13 Adherence was assessed using patient self-report and refill 
pharmacy claims. However, the intervention group was more likely to adopt self-care behaviors such as blood glucose monitoring than 
the control group (p< 0.01).13  eHealth interventions can be tailored to individuals with all levels of health literacy or spoken languages.  

Text Messages
Text messaging delivers standard or personalized messages to encourage medication adherence and self-management.  Patients 

with psoriasis, a chronic disease prone to acute flares, were treated with high-risk medications such as methotrexate and biological 
agents. In a well-designed study by Balata N. et al., adult outpatients (n = 20) were sent frequent text-messages over 12 weeks versus 
a usual care arm (n = 20).14  Patients reported on the number of days per week that medications were taken.  The number improved 
significantly from 3.86 days per week at baseline to 6.46 days per week in the text messaging group (p < 0.001). There was no difference 
in the usual care arm.14  Disease severity scores improved significantly in the text messaging arm versus control(p<0.05).14 

The “Medication Plan” smartphone mobile application (app) was evaluated for usability in a European study targeting patients with 
kidney disease.15 The app was designed for quick input of prescription data and sent one-way text-messages to remind patients about their 
medication dosage, instructions, and timing of dose. Ads for the app were posted on a health-related website, and the app was distributed 
in Germany by AppleTM. There were approximately 12,000 software downloads and demographic data was collected from 2,279 users. 
After 1 year, 1% of users were using it regularly. After 30 days, 29% of the users used the app once per week, and 27% had activity recorded 
for at least 84 days. The majority of the users were 50 years and older, male, and had cardiovascular disease. Thirteen-percent of users 
had kidney or liver transplants.  Long-term usage rates declined during the “Medication Plan” study and with other studies.15,16 The low 
response rate reflects “message fatigue” which reflects the patients lack of interest in responding to frequent messages.  

Two meta-analyses evaluated interventions using a phone and pager text-messaging in patients with chronic diseases.6,17  Fenerty SD 
et al concluded that there was a modest yet significant improvement in mean adherence rates with an eHealth reminder intervention 
versus control (66.6% vs. 54.7% [95% CI 0.8%-22.4%]).6  The major barrier to estimating the true intervention effect stems from inclusion 
of studies using quasi-experimental design. Text-messaging is an appealing tool due to the capacity to automate the messages however 
the shortcoming is message fatigue.

Internet and web portals
The research evaluating the impact of web portals to promote medication adherence is in the early stages.  There were 2 published 

pilot studies that included a small number of patients.18,19  The web portal system is set-up for two-communication using mobile 
phone apps (and/or internet) for the patient and a clinical internet portal for the clinicians. The iMHere system is comprised of 9 
mobile apps and a web portal for patients with Spina Bifida.18 Spina bifida is a chronic disease prone to complications, and patients are 
susceptible to increased hospitalization due to skin wounds. An eHealth intervention was introduced to a cohort of 14 patients with 
Spina bifida.  The apps supported the patient’s self-care tasks, delivered medication reminders, and tracked adherence. Patients used 
the Medication Management app (MyMeds) to schedule daily alarm reminders. Eleven patients used the app consistently for the 6 
month study period, often more than twice a day.  

A nurse-led monitoring program, MasterYourBreath, encouraged self-directed use of web-based educational modules on smoking 
cessation, physical activity, and medication adherence.19 The aim of the program was to motivate patients with pulmonary disease to 
use the modules in-between provider visits. Eleven patients were included and were given tailored feedback on lifestyle changes and 
adherence. Portal usage was highest during the first month, and then declined. Eleven patients used the adherence tool a total of 12 
times.  There were no differences in self-reported adherence using the Medication Adherence Rating Scale (MARS-5). This web-based 
tool was not used consistently, and reasons given for this were lack of variation in educational content. 

Mobile Software Applications and Electronic dose monitoring
Mobile medication management app software has the advantage of delivering multiple functions to support patients taking 

complex medication regimens.20,21 Older adults were introduced to 4  mobile apps using an iPAD® tablet and created a medication list, 
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set a reminder alarm, and shared lists using email (Table 2).20 The users (n = 35) had mixed opinions on daily usability and functionality 
of the apps. There was a learning curve to competently use the apps, however, users felt they would make an effort to practice if they 
believed apps could be of benefit to them. Those individuals with hearing loss could not hear the reminder alarms, and many would 
turn-off the devices when not in active use.

Electronic dose monitoring is a form of eHealth that supports dose-memory and dose-reminder functions.22  Monitors are placed 
directly on the lid of a prescription bottle or other device (ex. insulin pen) to support continuous monitoring. When the bottle is 
opened or used, it records the data in a remote data storage device. One monitor uses a light alarm, sound alarm, and text messaging 
alert. A systematic review identified 4 studies which measured adherence as an outcome and used an observational (n = 2) or random 
assignment (n = 2) design.22 The devices were associated with significantly improved adherence rates when age (children) and memory 
impairment were a factor.22  A different systematic review focused on studies including patients with HIV and identified 20 studies using 
active reminder devices.23  The active reminder devices used some form of technology.  Seventy-percent of the studies had at least one 
favorable outcome measure (pharmacy refill, clinical outcomes). 23 

Mobile software and electronic monitoring devices provides automated dose reminders and/or tracking. These tools can empower 
patients to support development of a daily habit of taking medications or to look up drug information.  Pharmacists can review the 
adherence patterns together with the patient and discuss ways to overcome barriers to adherence. Electronic monitoring does not 
guarantee that the patient administered the dose.

Predictive Analytic Software
Predictive analytics describes the ability to use data to detect trends predictive of medication nonadherence.  MeMO® is a program 

designed for community pharmacists in the Netherlands.24,25  A software algorithm was used to search prescription refill database to 
detect refill patterns that predict nonadherence.  Pharmacists use a structured approach to patient counseling, to assessing response 
to treatment, and to promoting adherence with the first and second fill of a prescription. A pharmacist offers an intervention if a gap in 
adherence or care is detected. The MeMO® program was instituted for osteoporosis, lipid -lowering therapy, and chronic obstructive 
pulmonary disease (COPD). Tailored interventions address inhalation technique, non adherence, or other factors as deemed appropriate. 
Patients treated for osteoporosis or dyslipidemia had statistically significant higher adherence rates in the MeMO program versus a 
historical control. Medication discontinuation rates for osteoporosis decreased from 31.7% to 16.1% (p<0.001) after 1 year.24 Similar 
findings were reported for patients receiving treatment for dyslipidemia (a decrease from 25.9% to 13.6% (p<0.001).24 This tool is most 
effective if patients fill all prescriptions at one community pharmacy practice, or pharmacy using a shared database.

    

Discussion
Telephone calls, interactive messaging systems, and text-messaging are basic eHealth tools to provide behavioral support to patients 

to promote medication adherence. Medication management software apps and electronic monitors offer multiple functions to patients 
with serious chronic diseases. They provide many useful features that support adherence behaviors and patient autonomy including 
dose reminders, refill reminders, drug information, drug interaction checks, and tools to promote self-care strategies for the patient. 
Interactive systems and portals appeal to the patients’ sense of autonomy by accessing information based on their preferences. These 
tools should be integrated into the pharmacists’ patient care process to aid the patient in achieving the desired goals of therapy.26 

There may be a small to moderate increase in medication adherence with eHealth interventions, however, the evidence comes 
from observational studies as well as randomized controlled studies.  A Cochrane Review evaluating a variety of medication adherence 
interventions was recently updated in 2014.27  A meaningful improvement in adherence was seen in 5 out of 182 randomized, controlled 
trials that were evaluated, and the authors concluded that adherence interventions were not very effective in a population with 
chronic diseases.27 

eHealth has the potential to bridge the connection between the patient and healthcare provider over a distance and in-between 
face-to-face visits.  eHealth can be combined with patient education and motivational counseling to empower patients to take their 
medications. The downside of eHealth occurs when the user has a lapse in use of the device. Furburg RD addressed the concept of 
message fatigue and found that less than 10% of users responded to tailored text messages.16 An individual’s satisfaction with the 
usefulness of the information could play a part in their decision to use a monitor or app on a long-term basis.14Apps are geared toward 
individuals that are technology-driven and are willing to make the effort to learn the devices for optimal use. 

From the community pharmacy perspective, predictive analytics software was a highly effective tool for identifying at-risk patients 
which prompted a face-to-face intervention.24  The MeMO program highlights an important principle that pharmacists in the community 
setting are accessible to patients and are in an optimal position for making an intervention to promote optimal medication use. We 
did not evaluate the cost of the technology which could be a burden for the community pharmacy owner (for example, the cost of 
purchasing an automatic calling system or predictive analytics software). 
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Conclusion
eHealth technology is an emerging tool to promote adherence to medications, achieving healthy targets, and adopting self-care 

behaviors. Pharmacists should be aware of the available eHealth tools in order to recommend them as a medication adherence 
aid. However, there is still much research to be done in exactly how effective eHealth tools are over time. eHealth reminders using 
automated phones calls or text messaging, and electronic-medication monitoring are simple and modestly effective tools to improve 
adherence. These methods also require little additional effort on either the patient or the pharmacist, as enrollment into a reminder 
program is sufficient. Well-designed research on eHealth technology is necessary to determine if the benefits to the patient lead to 
sustained improvements in health outcomes.

Table 1. Definitions of eHealth terms
Term Definition

Devices - Mobile phone, 
Smartphone

A portable phone that allows you to make a call and also offers advanced multimedia 
functions such as video, web browsing, and health-related software applications.28  
Example: iPhone, Android

Devices - Landline A stationary landline telephone connection using hard-wired telephone lines29

Devices - Portal Secure web-based system that allows patients to access their health record; can be 
accessed from a stationary or portable device.30

Devices -  Personal  computer A computer that is designed for one person to use at work, home, or leisure that allows 
communication between the owner and other users.29 

Email Internet-based communication using written text between users and supported by a 
computer or mobile phone.31

Text messaging - Mobile 
messaging, Texting

Short message service (SMS) uses written text sent through a cell phone or smart phone for 
rapid and direct transfer of information between users. 
Messages can be accessed at user convenience and can be delivered to phones that are 
switched off. Limited to 160 characters per message.32

Voice messaging Basic telephone services, with voice delivered over the network.33

Interactive systems Enables two-way exchange of information using phones that engages patients more actively 
in the management of their health. Allows the user to select a range of choices using an 
interactive menu.28

Mobile applications (apps) Software programs that run on smartphones and other mobile communication devices 
which allow access to information in an interactive manner that can enhance medication 
adherence.34

Telehealth Use of electronic information technologies which support long-distance clinical health 
care, patient and professional health-related education, public health and health 
administration.33

Telemedicine, eHealth The use of electronic information and communications technologies to provide and support 
health care when distance separates the participants.4
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Table 2. Types of eHealth technologies promoting adherence 
eHealth Technology Types

Telephone contact Automated and Live Telephone call5,6,7,8,9  

Interactive Voice Response6,7,9,10   

With Motivational Interviewing7,8,11,12,14

Messaging (text, SMS)5,6,13,14,15,16,17

Internet portal Adherence and self-management support applications18,19

Monitoring patient activity18

Internet interface using a touch screen28

Software applications for mobile devices or computer Medication Plan15

iMHere19

MyMedRec20

DrugHub20

Pillboxie20 
PocketPharmacist20 
MediSafe20  
Dr. Drin21 

Electronic dose monitoring Dose memory22,23

Dose reminder22

Video Video messages offering advice/encouragement6,28

Pictures or graphs Plasma concentration graph28

Disease-state simulation28

Predictive analytic software MeMO24,25
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   2017 Poster Abstracts

Evaluating Statin Use in Diabetic Patients in a 
Family  Medicine Center
Erica Behnke, PharmD candidate 
FDU School of Pharmacy and Health Sciences
Preceptor: Antonia Carbone, PharmD, BCPS
Clinical Assistant Professor of Pharmacy Practice
FDU School of Pharmacy and Health Sciences

Introduction: Identify and evaluate opportunities for phar-
macy research through identification of patients in need of 
better management of hemoglobin A1C levels through high 
intensity statin use. 

Cardiovascular disease is a major cause of morbidity and 
mortality. The disease accounts for nearly 801,000 deaths 
in the US, 1 out of every 3 deaths in the US. Many patients 
who have cardiovascular disease also suffer from diabetes.  
Statin use is recommended in high risk patients with diabe-
tes to help patients lower their ASCVD risk less than 7.5%.   
The objective of this follow up study was to evaluate the ef-
fect of pharmacist interventions and educational focus group 
on statin prescribing in high risk patients. 

A total of 28 high risk ASCVD patients were identified, ages 
ranging from 40-75 years old with concurrent diabetes and 
cardiovascular disease, were not receiving a statin in ac-
cordance with the ADA 2017 guidelines. Pharmacist driven 
recommendations were made to the patients’ providers to 
find out why, and if a clinical intervention could be made.  A 
chart review was conducted to determine whether patients 
were intolerant or refusing statin therapy.  Through pharma-
cist intervention, 25% of patients of those who were not ini-
tially initiated on a high intensity statin began taking a high 
intensity statin.  

This study illustrates the importance of educating those with 
diabetes on long term benefits associated with statin use, as 
well as provider education. 

Evaluation of Discontinuation of Novel 
Anticoagulants Prior to Non-Elective Orthopedic 
Surgery in a Non-Teaching, Community Hospital
Victor Sankari, PharmD candidate 
FDU School of Pharmacy and Health Sciences 
Preceptor: Maria Leibfried, BS, PharmD, BCNSP
Clinical Assistant Professor of Pharmacy Practice
FDU School of Pharmacy and Health Sciences 

Introduction: New oral anticoagulants (NOACs) are approved 
for use for the treatment and prevention of thromboembolic 
events in patients who are at risk for stroke, DVT and PE. 
These medications have a shorter half-life compared to other 
anticoagulants and they do not require blood tests for monitor-
ing. These drugs need to be discontinued prior to surgery to 

avoid excessive bleeding the same way that other oral antico-
agulants need to be discontinued prior to surgery. For each of 
these drugs the recommended time that they need to be dis-
continued prior to surgery is based on two factors. 1) patient’s 
creatinine clearance and 2) bleeding risk specific to the type of 
surgery. The objective of this project is to determine if NOACs 
are being discontinued according to recommendations prior to 
orthopedic surgeries. 

Methods: A report was compiled through our electronic 
medical record for all patients that received a hospital for-
mulary NOAC (apixaban, rivaroxaban, dabigatran) as an 
inpatient during Jan. 1, 2017 and June 30, 2017. Inclusion 
criteria included adult patients age 18 years and older, un-
dergoing non-elective orthopedic surgery, on the orthopedic 
unit during their hospital stay. Patients were excluded if they 
were undergoing hemo- or peritoneal-dialysis, were on more 
than one NOAC pre-op, were also receiving an antiplatelet 
medication, had liver failure or another coagulopathy diag-
nosis, or if the last dose of NOAC was not documented. 

Results & Conclusion: In progress.

REMS: A Methodological Approach and 
Framework to Measure Their Value
Tiffany Ng, PharmD candidate 
Ernest Mario School of Pharmacy, Rutgers University  
Preceptor: Michael Toscani, PharmD 
Research Professor, Fellowship Director; Rutgers Institute 
for Pharmaceutical Industry Fellowships
Ernest Mario School of Pharmacy, Rutgers University 

Opioid abuse has been an on-going public health concern 
for quite some time now. As a way to help curb abuse, 
the US Food and Drug Administration (FDA) determined 
that a risk evaluation and mitigation strategy (REMS) for 
extended-release and long-acting (ER/LA) opioids was vital 
in order to ensure that the benefits of using these analgesics 
outweigh the risks. ER/LA opioid analgesics are indicated 
for pain management that requires around-the-clock, long-
term opioid treatment, in which other treatment options 
are inadequate. With the implementation of the REMS 
program on ER/LA opioids, prescribers are provided with 
training through accredited continuing education (CE) and 
patients are provided with patient educational materials. 
The manufacturers of these ER/LA opioids (REMS Program 
Companies or RPCs) are mandated by the FDA to jointly fund 
accredited CE’s for ER/LA prescribers, on top of including 
medication guides. There are approximately 320,000 ER/LA 
opioid prescribers in the US. In early 2013, the first step of 
prescriber education was implemented. Our review sought to 
address whether or not the REMS program was successful 
in their goal, which is to reduce serious adverse outcomes 
that result from inappropriate prescribing, misuse, and abuse 
of ER/LA opioids, while still maintaining patient access to 
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pain medications. We conducted a comprehensive literature 
search from 2013 to 2017. We investigated topics related 
to “opioid rems program study and outcomes.” The Medical 
Subject Headings (MeSH) terms used in the literature search 
included, but were not limited to, a variation of the following 
terms: rems; opioids; analgesics; opioid; rem; programs; 
outcomes, program; study; opioid analgesics; studies; 
analgesic; studies. We identified two studies with relevant 
data. One study assessed the progress and impact of the 
ER/LA opioid REMS program, which utilized the evaluation of 
prescriber and patient understanding of the risks associated 
with opioids, patient receipt and comprehension of the 
medication guide and patient counseling document, patient 
satisfaction with access to opioids, drug utilization and 
changes in prescribing patterns, and surveillance of ER/LA 
opioid misuse, abuse, overdose, addiction, and death. This 
study analyzed the outcomes from the pre-implementation 
period and the post-implementation period, by surveying 
prescribers and patients. As a result, more prescribers were 
participating in REMS-compliant CE activity each year and 
those who completed the CE had higher knowledge scores. 
Additionally, more patients reported receiving or reading the 
medication guide. The other study surveyed participants of 
the 3-hour SCOPE of pain training before, immediate-post, 
and 2-month post assessment. The immediate-post and 
two-month post program assessment showed a continuous 
increase in correct responses to knowledge questions and 
an increase in practice changes by clinicians. This is all the 
data that could be found in regards to the assessment of 
the efficacy of the opioid REMS program. Based on these 
findings, we propose a methodology to assess the potential 
outcomes of REMS programs. The only efficient method of 
assessing the efficacy of the REMS program in relation to 
opioids, is to conduct a randomized, controlled, trial that 
compares a REMS opioid program to a non-REMS opioid 
program. The study would include chronic pain patients 
that are on chronic opioid therapy (>6 weeks) and their 
prescribers. Subsequently, the pool of participants would be 
randomized and split into two arms: a group with chronic 
opioid therapy and a group with chronic opioid therapy with 
the REMS program. The trial would be conducted for a year 
and involve an assessment at 6 months and 12 months. The 
outcomes being measured in both groups would include: 
misuse and abuse of the opioid by patients, number of related 
ER visits, and deaths due to overdoses. Other measures 
would include any opioid aberrant behaviors such as early 
prescription refills, diversion of opioids, prescriber shopping 
resulting in multiple prescriptions for a single patient, and 
excursions from the normal opioid contract statements.

Extracellular Histone 3.3 Damages Lung Tissue 
with a Systemic Inflammatory
Victor Olusajo, PharmD candidate 
Temple University School of Pharmacy 
Preceptor: Carlos Barrero, MD 
Research Associate Professor, Temple University School of 
Pharmacy 

Histones are essential proteins for DNA regulation and 

chromosomal arrangement inside the nucleus. However, 
abundant extracellular levels of histones are considered 
detrimental to cellular function and survival. We showed the 
harmful effects of extracellular histone 3.3 (H3.3) and its 
acetylated form (AcH3.3) in chronic obstructive pulmonary 
disease (COPD). We developed an animal model using 
C57/BL6J mice to further study the in-vivo H3.3 effects on 
pulmonary tissue and the mechanisms of its cellular toxicity. 
Mice were Intratracheally instilled with recombinant H3.3 
(rH3.3), its hyperacetylated form (rAcH3.3); histone 2B 
(rH2B) and vehicle (PBS) were used as controls. After 48 
hours mice lungs and blood were collected for evaluation by 
histopathology, micro-CT, immunohistochemistry, proteomics 
and cytokine profile. structure and cell viability was evaluated. 
We detected the ratio of lung tissue volume compared total 
lung volume was significantly decreased in mice treated 
with histones rH3.3 and rAch3.3. Lung tissue was drastically 
damaged with immune cell infiltration, rupturing of alveolar 
cell walls. We also observed an increase in cell apoptotic in 
the damaged lung tissue and acute inflammation with high 
concentrations of pro-inflammatory cell mediators into the 
systemic circulation. Overall, the effects in lung pathology, 
pro-inflammatory proteins and cytokine levels were more 
pronounced in animals instilled with rAcH3.3 than rH3.3 
alone, suggesting that the acetylation of H3.3 induces more 
cytotoxicity and induced a robust immune response, similar to 
what we observed in COPD human lung tissue. A label-free 
proteomics analysis of the changes induced by AcH3.3 in the 
lung tissue evidence an increase of the proteins of specific 
inflammatory pathways, implicated in the mechanism of the 
lung tissue damage. These results demonstrated a crucial role 
of extracellular H3.3 and its acetylated form inducing disease 
like lung tissue damage. This animal model can be used for 
future drug testing to identify new pharmaceutical treatment 
for COPD.

Access and Convenience: Telepharmacy
Tin Le, PharmD candidate 
Ernest Mario School of Pharmacy, Rutgers University 
Preceptor: Michael Toscani, PharmD 
Research Professor, Fellowship Director; Rutgers Institute 
for Pharmaceutical Industry Fellowships
Ernest Mario School of Pharmacy, Rutgers University  

Telepharmacy is continuing to grow as a means for a 
pharmacist to deliver pharmaceutical care.  The purpose of this 
literature review is to define telepharmacy, review its history 
and applications, understand its practice regulations, and see 
how it may continue to grow moving forward.  This literature 
review was performed after gathering data and information 
fom numerous sources such as The New England Journal of 
Medicine, NJPhA, Drug Topics, North Dakota State University, 
The Innovations newsletter from the National Association of 
Boards of Pharmacy, Pharmacy Today, Healthcare Informatics, 
and the RUPRI Center for Rural Health Policy Analysis.  
Overall, telepharmacy was found to be a safe and effective 
means of communicating with and administering medication 
to patients across a broad range of settings.  Many health 
systems and pharmacies have established remote dispensing 
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sites staffed by a pharmacy technician.  Some hospitals 
even utilize telepharmacy to enhance their own in-house 
pharmacy service, which allows them to fill more scripts and 
establish 24-hour services.  Thirty-six states have authorized 
tetlepharmacy, or have put into place initiatives that allow 
the practice of telepharmacy.  However, the regulations for 
telepharmacy vary from state to state based on the individual 
needs of each state. Additional research needs to be done to 
show the value of virtual pharmacist patient care to determine 
the most economically effective reimbursement rate for these 
services.  As access to technology becomes more engrained 
in modern society, telepharmacy services will continue to 
expand, as the trends show.

Hazardous Drug Dispensing Patterns Over One-
Month in an Urban Community Pharmacy
Brian Tong, PharmD 
Pharmacist, Rite Aid Pharmacy
Co-author: Maria Leibfried, BS, PharmD, BCNSP
Clinical Assistant Professor of Pharmacy Practice 
FDU School of Pharmacy and Health Sciences

Background: The guidelines for hazardous drug dispensing, 
administration, storage and compounding from USP Chapter 
<800> will begin enforcement starting July 2018 across 
all healthcare settings in the United States. Community 
pharmacies will need to make changes in how hazardous 
drugs are handled in order to be compliant with USP standards 
and criteria. The aim of this study was to investigate how full 
implementation of USP <800> will impact an urban community 
pharmacy’s practice regarding hazardous drugs dispensing, 
storage, and handling, including extra costs and considerations. 
Methods: Prescription orders at a community pharmacy over 
one month were reviewed. Prescription date filled, name and 
strength of medication, and quantity dispensed were recorded 
for hazardous drugs, as defined by the National Institute 
of Occupational Safety and Hazard (NIOSH) 2016 List of 
Hazardous Drugs. An extrapolated analysis of the extra costs 
of additional supplies (i.e. single-use gloves, alcohol swabs 
for cleaning, extra counting trays) was performed using data 
collected and estimated cost of supplies. 

Results: Pending. 

Keywords: USP-800, Hazardous Drugs, Community 
Pharmacy, NIOSH.
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NJPhA Annual Spring 
Conferences! 

Convenient northern & southern locations

March 10, 2018
Morristown, NJ

April 14, 2018
Camden, NJ

Pencil Us In!

PUT THE POWER OF A NETWORK BEHIND YOU

800-965-EPIC  |  EPICRX.COM

We Deliver Solutions for
a Healthier Bottom Line

EPIC Pharmacies, Inc. provides more than 1,500 independent member 
pharmacies across the U.S. with the group buying power and managed 
care solutions essential to delivering quality patient care. 

Membership o�ers:

• Group volume purchasing power
• Aggressive wholesaler pricing programs
• Successful rebate program - $60.8 million returned to members in 2016
• EPIC Pharmacy Network, Inc. (EPN) membership fee 
 included at no cost – access to third-party contracts
• Clinical services tools, including expert assistance from our in-house 
 pharmacist and access to custom PrescribeWellness o�erings and EQuIPPTM

•  – free third-party claims reconciliation  
 program and automated reimbursements below cost system

•                                   – Web-based solution for pharmacy 
regulatory and compliance management
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147th Annual Meeting and Convention 
October 13, 2017 – October 15, 2017 

2017 Awards Recipients 

FREDERICK B. KILMER AWARD 
Steve Zlotnick, PharmD, CCP 

CARDINAL GENERATION RX AWARD 
Joseph Tarallo, RPh 

ANDREW J. PRESTON AWARD 
Loretta Brickman, RPh 

SIDNEY B. GILMAN PHARMACY 
TECH AWARD – David Giraud, CPhT 

RDC INDEPENDENT PHARMACIST OF 
THE YEAR AWARD - John Bellitti, RPh 

NASPA EXCELLENCE IN INNOVATION 
AWARD – Domenic DiPrimo, RPh 

PHARMACIST MUTUAL DISTINGUISHED 
YOUNG PHARMACIST AWARD 
Michael Tinglin, PharmD 

Congratulations 
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• Real Time verification of insurance benefits and co-pay 
• Expanded payer network participation
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• 340-B capabilities
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