The New Jersey
JOURNAL of Pharmacy

New Jersey Pharmacists Association

Summer 2018 ¢ Volume XCII * Number 3
RETAIL e« COMMUNITY -

COMPOUNDING - HEALTH SYSTEM
DISASTER MANAGEMENT « CONSULTANT e« INDUSTRY - ACADEMIA

PHARMACY TECHNICIANS

2018
® @ @ &)

OUR, VOICE
UNDIVIDED

NJPhA's 148" Annual
Meeting and Convention

Harrah's Resort in

148" Annual Convention
November 9-11, 2018

’ L Vel Harrah's Atlantic City




NJPhA 2018 ANNUAL GONVENTION
POSTER CALL

Join the 6th annual Poster Session on

November 10, 2018 @ Harrah’s in Atlantic City,
NJ

Encores Welcome!

The 2018 Poster Session is offered to our convention attendees for
credit when they engage with presenters during the presentation hours.
Posters submitted for consideration in 2018 must fall within the theme
of “Current and Emerging Topics in Pharmacy Research,” and meet
specific pharmacist and pharmacy technician objectives. Attendees will
be required to discuss a minimum number of posters with presenters to
receive credit. All abstracts and posters must be reviewed by the CE
committee prior to accreditation. Student posters authored with faculty
or preceptor welcome.

Logistics: Poster set-up begins Saturday, November 10" at 7:30am
and must be completed by 10:30am.* The formal poster session
(required presentation) is scheduled to begin at 11:30am on Saturday,
November 10". Posters must be on display through the end of the day.
You are welcome to be available by your poster before or after the
allotted presentation time. Posters may be removed at the end of the
day or as late as 9:00 AM the following (Sunday) morning.

*Arrangements can be made for posters to be shipped to the venue at
presenter’s expense. A presenter is responsible for installation and
removal of the poster. Please contact the NJPhA office [609-275-4246]
for instructions on shipping materials directly to the venue.

Submission Deadline & Details: Poster applications will be accepted
until October 1%t, 2018. Accepted poster applicants will be notified on
or about October 15" after CE committee review.

Fee: Participation is included with a FULL or DAILY convention
attendee purchase. All attendees who will be presenting the material
are required to register for at least Saturday’s day of programming.

Journal Publication: Titles, abstracts and presenters for all accepted
posters will be listed in The New Jersey Journal of Pharmacy.

See you there!
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James F. Ward, RPh
NJPhA President-elect & Convention Committee Chair
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Pharmacy Research

To submit, ensure your
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specified guidelines and
visit
www.njpharmacists.org/
convention/ for our
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due by Oct. 1, 2018.
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social events, and more
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President’s Letter

My, how time flies. It seemed like only yesterday we were
heading off to Atlantic City for convention 2017. An amazing
amount of work has been done by our members and
association since then. At convention this November, the
annual meeting will be a highlight, as not only the committees
and academies, but the professional affairs task forces will
be reporting on their progress. With licensure renewal right
around the corner, | am looking forward to the required
immunization update and CPR as well as law programming.
Survivorship and drug safety and, of course, training on
how to speak out and be involved in the legislative process
that affects the rules under which we practice, including
our initiatives regarding student immunization. We will have
discussions on legalization of marijuana, opioid addiction,
and other topics that affect our patient’s lives.

From The Editors’' Desks...

Dear Colleagues,

Thank you for your continued support of the New Jersey
Journal of Pharmacy — the official peer-reviewed journal of
the New Jersey Pharmacists Association. It is our sincere
hope that you enjoy the Summer 2018 issue. This issue
highlights two articles on newly approved drugs safinamide
and angiotensin II.

The New Jersey Journal of Pharmacy will now be accept-
ing article submissions through the following email address:
njpharmacists@gmail.com. If you are interested in contrib-
uting an article or serving as a peer reviewer, please visit
www.njpharmacists.org/journal/ for guidelines.

Beginning in 2019, Dr. Julie Kalabalik will serve as editor-
in-chief. We would like to welcome Dr.’s Elif Ozdener and
Margaret Slugocki who will be serving as associate editors
for the journal.

Professionally oriented research posters and presentations
at convention, leadership opportunities, regional meetings
and the peer review journal make membership in NJPhA
a necessity for pharmacists who practice in our state.
Incoming president, Jim Ward and his committee have done
an outstanding job putting together our convention this year.
We are lucky to have such a great opportunity within driving
distance. Make your travel arrangements early so you don’t
miss out on room and registration discounts.

Carmela Silvestri, PharmD, CCP
NJPhA President

Thank you for your support of the New Jersey Journal of
Pharmacy and your submissions. It is our sincere hope that
you enjoy the articles published in this issue.

Regards,
Julie Kalabalik, PharmD, BCPS, BCCCP

Marcella R. Brown, BS, MS, PharmD, MPH, CGP, BCACP
Co-editors of the New Jersey Journal of Pharmacy

Ligia Westrich, PhD, RPh
Doug Risler, RPh
Ealia Washington, PharmD, BCGP, BCACP

The Journal wishes to acknowledge and thank the following pharmacists who participated in peer review for this issue:

Marlene Battle, BSBio, PharmD, MS
Carrie Corboy, RPh, PharmD, CCP
Brandi Duff, PharmD
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Message from the Convention Chair

Our Voice Undivided...

| am very excited and humbled to be able to invite you to
the 148" annual convention of the New Jersey Pharmacists
Association. Our convention this year will be held November
ot thru 11" at Harrah’s Resort and Casino in Atlantic City
and we are hoping to see many of you there. Our convention
committee and the NJPhA staff have worked hard to put
together a stimulating three days for us that will meet many
of your continuing education requirements, as well as
provide interactive and diverse learning experiences that
we hope you will enjoy.

Our schedule starts Friday with a variety of programs on
drug labeling changes and cancer survivors’ needs, some-
thing that unfortunately has touched many of us. Certificate
training programs are anticipated and can be added on to
your convention registration fee. A new program for us is a
CPR training session for immunizers seeking recertification.
Check the convention registration information for the details.
The last part of our afternoon will include our annual meet-
ing that will allow our committee chairs the opportunity to
share their efforts over the past year, and for you to share
your voice with other pharmacists, discussing ways to be in-
volved in the association and your profession. We will com-
plete our day with our Welcome reception which is a great
opportunity to connect with old friends and colleagues, as
well as a chance to meet new people with whom you may
have a common bond.

Saturday will be action packed as our student pharmacists
join us for the day! This day promises to be fun filled and
engaging as we once again present our Legislative Counsel,
Laurie Clarke, who will be moderating another mock
Legislative hearing. This is an important aspect of ensuring
our Undivided Voice is heard by those who make decisions
that affect our profession. Something | always look forward
to is the Student Pharmacist Self Care Challenge, which
tests the skills of our student pharmacists from many of
the great pharmacy schools in our area. Other program-
ming on this day includes two very current topics, an
update on Immunizations and using digital applications to
improve patient care.

Our Exhibit hall also opens Saturday morning, so get up
early and spend some time here getting to know our spon-
sors and exhibitors. If you miss them in the morning, you will
be able to spend time with them in the afternoon as well. Be
sure to check out the Poster session with CE available and
visit our PAC (Political Action Committee) booth which is
such an important part of the work NJPhA does in Trenton!

Sunday, we finish our educational programming with a very
current session on specialty pharmacy and in the after-
noon, we will enjoy the annual law session which will close
the day. This day is also highlighted by our afternoon
luncheon, where we will celebrate the accomplishments
of NJPhA members receiving awards for their outstanding
and differentiated support of our profession. The luncheon
will also include the introduction and swearing in of our
NJPhA officers for 2019.

Our convention this year promises to be an exciting and en-
gaging experience that we are sure you will enjoy. Many of us
practice in such different settings but we are all pharmacists
and convention is such a great opportunity to connect and
collaborate as well as share our opinions and viewpoints.
| invite you to come Atlantic City this year and to perhaps
bring a colleague that hasn’t been there in sometime. Come
join us so our voice is heard and we can work to ensure our
profession is undivided!

James Ward, RPh
NJPhA President-elect
2018 Convention Chair

NJPhA 2018
Convention Committee

Special thanks to the members of the
2018 Convention Committee.

Osama El-Helw
Ron Mannino
Ruth Marietta
Carmela Silvestri
Mark Taylor

Jigar Amin

Mary Bridgeman
Carrie Corboy
John Colaizzi
Grace L. Earl
Germin Fahim
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UNDIVIDED

FRIDAY, NOVEMBER 9TH

New Jersey Pharmacists Association
148th Annual Meeting & Convention
November 9t through 11t, 2018

Registration Open

7:00 AM - 4:00 PM

Diabetes Certificate Training - Part 1

8:00 AM -12:00 PM

MTM Certificate Training - Part 1

8:00 AM -12:00 PM

CPR Red Cross Certification Training

8:00 AM -12:00 PM

Keeping Updated with Drug Safety Labeling Changes for Commonly

Prescribed Medications - L. Gooen, PharmD, MS, CGP

10:00 AM -12:00 PM

LUNCH

12:00 PM - 1:30 PM

Cancer Survivorship & The Pharmacist - J. Timoney, PharmD

1:45 PM - 3:45 PM

NJPhA Annual Meeting & Committee Presentations

3:45 PM - 5:00 PM

Welcome Reception

5:00 PM - 6:00 PM

SATURDAY, NOVEMBER 10T

\ Student Activities

Registration Open

7:00 AM -4:00 PM

10:00AM-6:00PM

BREAKFAST in Exhibit Hall

7:30 AM -9:00 AM

Diabetes Certificate Training - Part 2

8:00 AM -12:00 PM

Orientation

MTM Certificate Training - Part 2

8:00 AM -12:00 PM

Legislative

Immunization Update 2018 - A. Crochunis, PharmD

9:00 AM -11:00 AM

Hearing

Keynote Presentation

11:00 AM -11:30 AM

Student

Poster Session

11:30 AM -12:30 PM

LUNCH in Exhibit Hall

12:00 PM - 1:30 PM

Championship

Testing Your Medical APP-titude - N. Owens, PharmD

1:30 PM - 3:00 PM

Poster Session

2 2 2 2 2

Legislative Hearing

3:00 PM - 4:30 PM

Networking

Student Pharmacist Self Care Championship

4:30 PM - 6:00 PM

Reception

+TONICRx Happy Hour

6:00 PM -7:30 PM

SUNDAY, NOVEMBER 11TH

Registration Open

7:30 AM - 1:00 PM

BREAKFAST in Exhibit Hall

7:30 AM - 9:30 PM

Specialty Drugs - J. Colaizzi, PharmD

9:30 AM -11:00 AM

Check-Out Break

11:00 AM -11:30 AM

Installation & Awards Luncheon

11:30 AM - 1:30 PM

Significant Changes to NJ Board of Pharmacy Regulations- A.Cifaldi, RPh,

Esq & S.Poondi, PharmD, Esq

1:30 PM - 3:00 PM

*Schedule & Program Titles Subject to Change

As of August 1, 2018
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Review of Safinamide and Parkinson’s Disease Pharmacotherapy

Shana Szymborski, PharmD Candidate; Natasha Dave, PharmD Candidate; *Dongmi Kim, PharmD,
BCPS, BCPP *Corresponding Author

ABSTRACT

INTRODUCTION: Parkinson’s disease (PD) is the second
most common chronic, neurodegenerative disorder. It is
characterized by the loss of dopaminergic neurons leading
to abnormalities in movement and reflexes. Motor symptoms
are often treated with the gold standard therapy, carbidopa/
levodopa. Over time, however, the efficacy of carbidopa/
levodopa decreases, causing worsening motor symptoms.
Safinamide was recently approved by the Food and Drug
Administration (FDA) as an adjunctive therapy to carbidopa/
levodopa in patients with PD experiencing “off” episodes.
The objective of this article is to provide an overview of PD
and a literature review of safinamide to understand its po-
tential place in therapy.

METHOD: A literature search on safinamide revealed in-
formation on phase |l trials that were either completed or
terminated and phase lll trials that were completed. Medline
and ClinicalTrials.gov were utilized to complete this search.

RESULTS: Phase lll clinical trials demonstrated the efficacy
and acceptable safety profile of safinamide for the labeled
indication.

DISCUSSION: Safinamide appears to be a viable option
for patients with PD taking carbidopa/levodopa who require
better motor control.

Key words: safinamide, Parkinson’s disease, pharmacother-
apy

Introduction to Parkinson’s Disease

Parkinson’s disease (PD) is the second most common neu-
rodegenerative disease affecting approximately 1 million
adults in the United States.? PD typically occurs between
the ages 40 and 70, with the majority of patients being 60
years old at the time of disease recognition.* While the eti-
ology is not clear, the presence of Lewy bodies and the
loss of dopaminergic neurons in the substantia nigra of the
midbrain are linked to the onset of PD.* PD may also be
referred to as a motor system disorder, characterized by
abnormalities in movement and reflexes.® Hallmark symp-
toms of PD include: resting tremor, rigidity, bradykinesia,
and abnormal balance or unstable gait. Other symptoms,
classified as non-motor, may be more difficult to recognize.
Examples of non-motor symptoms are depression, anxiety,
sleep and sensory disturbances, dementia, and psychosis.
Patients may present with both motor and non-motor symp-
toms upon disease diagnosis.®

PD diagnosis is often challenging, especially since there is
no specific biomarker. An autopsy showing the presence of
Lewy bodies in the brain is the most definitive diagnostic

tool. Clinical features such as distal resting tremor, rigidity,
bradykinesia, and asymmetrical onset indicate PD, though
there is no standardized procedure for diagnosis.® In addi-
tion, clinicians may administer carbidopa/levodopa to ob-
serve benefits or improvement of symptoms. Additional
methods used for diagnosis include, but are not limited to:
imaging, physical exam, and neurological exams.® Once di-
agnosed, rating scales are used to clinically determine the
baseline severity of the symptoms, response to treatment,
and disease progression (Table 1).

PD symptoms progress over an average of 20 years in most
patients.2 As symptoms worsen, patients may experience
poorer quality of life and interference with activities of daily
living.® Specific patterns seen in symptoms may differ from
patient to patient. Tools such as a “Parkinson’s Symptom Di-
ary” may be utilized to help patients, caregivers, and health-
care providers keep track of symptoms. The diary typically
includes the time of day, a log of medications taken, sleep
schedule that may be associated with symptom onset, and
a rating of the symptoms on a scale of 0 (none) to 3 (se-
vere). This information can be used by clinicians to better
assess patients and can help identify patterns in their symp-
toms to optimize their course of treatment.’

Pharmacotherapy for Parkinson’s Disease

There are various guidelines available for PD treatment. First
line drug therapy for the management of motor symptoms
in all PD guidelines is carbidopa/levodopa.'?'® These guide-
lines also review how to manage motor complications. Mo-
tor complications occur secondary to levodopa wearing off,
which will be discussed in more detail later in this review."”

PD patients are classified as early-stage to late-stage, with
no universally defined stage of patients who fall in the mid-
dle. Selection of treatment may be difficult since patients
can experience different motor and non-motor symptoms.
Therefore, PD treatment is highly individualized based on
the patient’s presentation. Patients with early-stage PD are
described as having PD for less than 5 years or no motor
complications from levodopa use. Patients with late-stage
PD are described as those receiving treatment with carbido-
pa/levodopa and experiencing motor symptoms. The goals
of treatment are to manage motor symptoms and preserve
motor function. While carbidopa/levodopa is considered the
gold standard for managing motor symptoms in PD, early
stage patients may not be placed on this therapy until their
disease becomes more advanced and motor symptoms
worsen. Depending on the disease presentation, additional
agents may be used to treat specific symptoms.>'® Drugs
used in PD treatment are categorized by their pharmacologi-
cal actions: anticholinergics, decarboxylase inhibitor/levodo-
pa, catechol-O-methyl transferase (COMT) inhibitors, dopa-
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Table 1. Overview of rating scales for PD symptom assessment

Rating scale Description

Components

Hoehn and Yahr Scale®

in quality of life.

This scale primarily focuses on motor symptoms
and can help identify motor decline and decrease

Stage 1: Unilateral involvement, usually with
minimal or no functional disability

Stage 2: Bilateral or midline involvement
without impairment of balance

Stage 3: Bilateral disease - mild to moderate
disability with impaired postural reflexes;
physically independent

Stage 4: Severely disabling disease; still able
to walk or stand unassisted

Stage 5: Confinement to bed or wheelchair
unless aided

Unified Parkinson’s Disease
Rating Scale (UPDRS)™!

0 (normal) to 4 (severe).

This scale consists of 4 parts that focus on
both motor and non-motor complications. Each
section uses a scale with a rating from

Part I: Non-motor experiences of daily living
(i.e. mentation, behavior, and mood)

Part II: Motor experiences of daily living

(i.e. speech, handwriting, dressing, etc.)

Part 1ll: Motor examination (i.e. speech,
facial expression, tremor at rest, etc.)

Part IV: Motor complications (i.e. dyskinesias
and motor fluctuations)

Schwab and England
Activities of Daily Living"

This scale rates the patient’s level of
independence regarding daily activities. The rating
goes from 0% to 100% in increments of 10%.

Examples:

100% - completely independent

70% - not completely independent

50% - more dependent

30% - with effort, now and then does a few
chores alone or begins alone. Much help
needed.

0% - vegetative, functions such as
swallowing, bladder, and bowel functions
are not functioning. Bedridden.

mine agonists, monoamine oxidase B (MAO-B) inhibitors,
and N-methyl-D-aspartate (NMDA) receptor antagonists.

Patients on levodopa for more than 5 years may develop
motor complications characterized by “wearing off” and “on-
off” episodes, that occur over time due to the decreased
effect of levodopa.>'® “Wearing off” occurs when there is
a decrease in duration of symptom control provided by a
levodopa dose. “Delayed on” refers to the longer duration
of time needed to see motor relief after a levodopa dose.
Collectively, these two incidences result in more “off” time.
“Off” time is described as the return of PD symptoms, such
as bradykinesia, despite being treated with levodopa. ' This
produces a need for adjunctive therapy that provides symp-
tom management during these episodes. The American
Academy of Neurology guideline suggests the use of enta-
capone (COMT inhibitor) and rasagiline (MAO-B inhibitor)
for managing “off’-time." While a variety of interventions
already exist, additional options continue to be explored
to help manage these occurrences, such as safinamide
(Xadago).

Overview of Safinamide

Safinamide (Xadago, US WorldMeds, LLC) is an MAO-B
inhibitor that was approved by the Food and Drug Admin-
istration (FDA) on March 21, 2017 as adjunct treatment to
carbidopa/levodopa for patients with PD experiencing “off”’
episodes.'® Safinamide is the newest agent in the MAO-B
inhibitor class that consists of selegiline and rasagiline. The

older agents can be used as either monotherapy in early PD
stages or as adjunctive therapy in advanced PD stages,®2°
whereas safinamide has shown to be ineffective as mono-
therapy for the treatment of PD.'® In addition, safinamide
is purported to exert reversible MAO-B inhibition and anti-
glutaminergic activity, while selegiline and rasagiline exert
irreversible MAO-B inhibition only.

Dosing and Administration

Safinamide is available as 50 mg and 100 mg oral tablets.
The recommended starting dose of safinamide is 50 mg
once daily in patients with PD who are concurrently taking
carbidopa/levodopa. After 2 weeks, the dose may be titrated
to 100 mg once daily depending on an individual patient’s
needs, tolerability, and response to safinamide. If discon-
tinuation of safinamide is required, it should be tapered to
avoid withdrawal-emergent hyperpyrexia and confusion that
is associated with abrupt cessation of drugs that increase
central dopaminergic tone.®

Clinical Pharmacology

Monoamine oxidases catalyze the metabolism of dopa-
mine, serotonin, and norepinephrine in the nervous system.
Of the two identified isoenzymes in the central nervous sys-
tem, namely MAO-A and MAO-B, MAO-B is of interest in
PD. MAO-B is the predominant isoform found in the human
brain that selectively catabolizes dopamine.?'* Further
breakdown of dopamine can exacerbate the hallmark mo-
tor symptoms of PD since dopamine production is already
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inadequate in these patients.?® Additionally, the faulty dopa-
mine transmission in the brain may lead to an increased re-
lease of the excitatory neurotransmitter, glutamate, further
contributing to the PD-related motor manifestations.?:2

Safinamide is thought to primarily act through selective, re-
versible inhibition of MAO-B to increase dopaminergic lev-
els and activity in the brain.?” It shows greater than 1000-
fold selectivity for MAO-B over MAO-A, with selectivity for
MAO-B declining when the maximum recommended dose
of 100 mg is exceeded.” Safinamide may also inhibit the
release of glutamate via modulating the function of sodium
and calcium channels.?® Collectively, these modes of action
are suspected to provide the motor control that was ob-
served in clinical studies when using this drug in conjunc-
tion to carbidopa/levodopa.?®

Safinamide has an absolute bioavailability of 95% after oral
administration with negligible first-pass metabolism. Safin-
amide has an extensive volume of distribution of 165 L with
protein binding of ~88%. The drug is predominantly metabo-
lized by non-microsomal enzymes, such as cytosolic ami-
dases and MAO-A, with no known pharmacologically active
metabolites. The cytochrome P450 system plays a minimal
role in safinamide metabolism. Total clearance of safinamide
is 4.6 L/h with a half-life of 20-26 hours. The main route of
excretion is through the kidneys, with approximately 76% of
the dose found in the urine as inactive metabolites. Safin-
amide exhibits linear pharmacokinetics for the suggested
doses of 50 mg or 100 mg.%2°

Clinical Trials

Methods

The authors performed a literature review for the use of
safinamide in PD with no date restriction. We performed a
PubMed advanced search using the keywords, “safinamide”
AND “Parkinson”, filtered by clinical trials. The search yield-
ed 12 articles that consisted of phase |, phase Il, phase I,
and post-hoc analysis publications. We conducted a Clini-
calTrials.gov search with the same terms and produced 12
trials that have been either completed or terminated.

Results

Phase Il Trials

The phase Il studies that are registered on ClinicalTrials.
gov are summarized in Table 2. Of the four studies, only
trial NCT01026428 has published its data. It concluded that
safinamide 100 mg/day orally on day 1 as a single dose and
on day 6 at steady state had no impact on levodopa phar-
macokinetics.*°

Phase lll Trials

Multiple phase Il trials have been conducted with safin-
amide in both early and mid-to-late PD. Of the 8 trials on
ClinicalTrials.gov, 6 randomized, double-blind, placebo-
controlled studies have available data (Table 3). In addition
to the safety outcomes listed in the table, serious adverse
events (SAE) were of low incidence across all cohorts in
each study.®"¥ The 2 phase lll studies without published

results, NCT00865579 and NCT01028586, were both ter-
minated due to changes in sponsorship.3!

Study 016% and SETTLE® were 24-week, randomized,
double-blind, multinational trials that provided the pivotal
evidence to gain the FDA approval of safinamide as adjunc-
tive treatment to carbidopa/levodopa. These 2 trials had
identical primary and secondary objectives. The primary
objective for each study was an increase in mean daily “on”
time with no or non-troublesome dyskinesia as per 18-hour
at-home diaries. The secondary objectives were a decrease
in “off” time during the 18-hour diary period and a reduc-
tion in UPDRS-IIl. The main difference between the two
study designs was the allocation of participants. Study 016
randomized patients into 3 cohorts (safinamide 50mg/day,
safinamide 100mg/day, and placebo) and SETTLE random-
ized patients into 2 cohorts (safinamide 50mg/day, with a
target dose of 100 mg/day, and placebo).3%3%

In Study 016, patients (n= 669) were randomized to receive
safinamide 50 mg, safinamide 100 mg, or placebo. Patients
enrolled included female and male patients of 30-80 years
of age with mid-to-late PD who had motor fluctuations (>
1.5 hours of “off” time /day) with levodopa and other dopa-
minergic agents, as well as the following inclusion criteria: >
3 years of idiopathic PD, Hoehn and Yahr stage I-1V during
“off” time, and the ability to utilize a diary. Exclusion criteria
were: severe, disabling peak-dose or biphasic dyskinesia,
unpredictable fluctuations, dementia, major psychiatric ill-
nesses, and/or severe medical illnesses. The primary effi-
cacy endpoint of increased “on” time was significant in the
least square (LS) mean change versus placebo in both the
safinamide 50 mg (0.51 hours, 95% Confidence Interval
(Cl) 0.01-0.94, P=.0223) and 100 mg (0.55 hours, 95% CI
0.12-0.99, P=.0130) cohorts. A secondary endpoint of de-
creased “off” time was significant in the LS mean change
versus placebo in both the safinamide 50 mg (-0.6 hours,
95% Cl-0.9t0 -0.2, P =.0043) and safinamide 100 mg (-0.6
hours, 95% CI1-1.0 to -0.2, P=.0043) cohorts. The other sec-
ondary endpoint, UPDRS-III score improvement, showed
significant reduction in the LS mean change versus placebo
in both the safinamide 50 mg (-1.8, 95% CI -3.3 to -0.4,
P=.0138) and safinamide 100 mg (-2.6, 95% Cl -4.1 to -1.1,
P=.0006) cohorts.®

In SETTLE, patients (n=549) were randomized to receive
safinamide (target dose 100 mg/day) or placebo. The pri-
mary efficacy endpoint of increased “on” time without trou-
blesome dyskinesia was +1.42 hours in the safinamide co-
hort versus +0.57 in the placebo cohort (LS mean difference
0.96 hours , 95% CI 0.56-1.37, P<.001). A secondary end-
point of decreased “off” time was -1.56 hours in the safin-
amide cohort versus -0.54 hours in the placebo cohort (LS
mean difference-1.03 hours, 95% CI -1.04 to -0.67, P<.001).
The other secondary endpoint of UPDRS-IIl score improve-
ment was -3.43 in the safinamide cohort versus -1.83 in the
placebo cohort (LS mean difference -1.82, 95% CI -3.01 to
-0.62, P=.003).%
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Table 2. Summary of registered phase Il studies on ClinicalTrials.gov of safinamide in PD31

Identifier Hoehn and Title Patients (n) Dates Primary Status
Yahr Scale Objective
NCTO01113320 | Stage II-IV | Safinamide in Levodopa 26 April 2010 - The maximum Completed
Induced Dyskinesia in January 2012 reduction in
Parkinson’s Disease Unified Dyskinesia
Subjects Rating Scale (UDysRS)
compared to baseline
across all post-base-
line dose visits
NCT01211587 | Stage I-IlI A Trial to Explore the 103 September 2010 - | Total reduction in the | Completed
Potential Benefit of April 2012 Parkinson’s Disease-
Safinamide on Cognitive cognitive rating scale
Impairment Associated (PD-CRS) at
with Parkinson’s Disease 12 weeks compared
to baseline
NCT01264861 | Stage I-llI A Study to Evaluate 5 March 2011- The percent change | Terminated
Safinamide’s Effect on January 2012 from baseline to
Dopamine and Serotonin’s steady state (end
Availability by Using Brain of dosing period for
Imaging 100, 200, 300 mg/day
safinamide doses) on
quantitative determin-
ations of occupancy
of the dopamine trans
porter in striatum as
determined by [123]]
beta-CIT Spect
scanning
NCT01026428 | Stage I-1I A Study to Assess the Effect 24 September 2009- | AUC and Cmax Completed
of Safinamide on Levodopa July 2010 of Levodopa
Pharmacokinetics

The safety data, from both Study 016 and SETTLE, suggest
that safinamide was overall well- tolerated with no signifi-
cant differences detected between the occurrence of treat-
ment-emergent adverse events when compared to placebo.
Dyskinesia was the most common adverse event in patients
taking safinamide versus placebo. In Study 016, dyskinesia
of mild to moderate severity was reported in 41% (n=18.3)
and 47% (n=21.1) of patients taking safinamide 100mg/day
and safinamide 50 mg/day, respectively. In SETTLE, dys-
kinesia occurred in 40% (n=14.6) of patients in the safin-
amide group.®”

Safety Considerations

Safinamide is contraindicated with concurrent use of other
MAO inhibitors and/or drugs that potentiate MAQO inhibition
(e.g. linezolid) due to an increased risk of a hypertensive
crisis, concurrent use of serotonergic drugs (e.g. serotonin
and norepinephrine reuptake inhibitors) due to an increased
risk of serotonin syndrome, or concurrent use of dextro-
methorphan due to an increased risk of psychosis/abnor-
mal behaviors. Patients with severe hepatic impairment
(Child-Pugh C) should not receive safinamide as this is also
contraindicated.' In order to prevent drug-induced hyper-
tension, the dose should not exceed the recommended 50
mg or 100 mg per day nor be taken with food containing
>150 mg of tyramine. Sympathomimetic medications may

be used concurrently with caution or under close monitor-
ing. Impulsive/compulsive behaviors may arise or worsen
with safinamide use.'® Visual changes should be monitored
regularly in patients with a history of eye conditions since
cataracts were observed in clinical studies.3* 36-3"

Discussion of Place in Therapy

International Parkinson and Movement Disorder Society
(MDS) released an updated evidence-based treatment
guideline on the management of motor symptoms of PD in
February 2018. Among the 3 MAO-B inhibitor agents, sele-
giline is recommended as symptomatic monotherapy, while
there is insufficient evidence to support its use as adjunct to
levodopa for motor fluctuations. Rasagiline is recommended
as symptomatic monotherapy, symptomatic adjunct therapy
in early or stable PD, and/or adjunct treatment for motor fluc-
tuations in PD patients optimized on levodopa. Safinamide
is recommended as adjunct treatment in PD for motor fluc-
tuations in patients with optimized levodopa therapy.*

Key disadvantages of safinamide therapy include limited in-
dications for use and lack of comparative trials. There is no
evidence to support the use of safinamide as either mono-
therapy or as an adjunct treatment to levodopa in early PD.
Furthermore, no trials have been performed to evaluate
safinamide versus rasagiline. Future studies are warranted
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Table 3. Summary of phase lll clinical trials of safinamide (SAF) in PD

Study Patients | Duration | SAF Concurrent PD Primary Efficacy Safety
Name (month) Dose Medication Objective Outcome Outcome*
Study 015% | Early PD 6 100 mg/day Dopamine Change in Changes in Nausea,
(n=269) (DA) agonist UPDRS-III UPDRS-III headache,
from baseline to | with 100 mg/day abdominal
200 mg/day endpoint (-6.0) vs. placebo
(-3.60)(P=0.041);
no improvement
with 200 mg/day
Study 017 Early PD 12 100 mg/day DA agonist Time to new Lower rates Back pain,
(ext. 015)% [ (n=227) intervention due | (25% vs. 51%) scotoma,
200 mg/day to PD progres- and delayed cataract,
sion or discon- median time dizziness,
tinuation due to | to intervention nausea,
lack of efficacy | (9 days) with 100 upper
mg/day vs. placebo abdominal
(P<0.5); no efficacy | pain,
benefits with 200 hypertension
mg/day
MOTION®* | Early PD 6 50 mg/day DA agonist Change in Improved motor Arthralgia,
(n=679) UPDRS-IIl from | symptoms dizziness,
baseline to UPDRS-III somnolence,
100 mg/day endpoint (mean change) with | headache,
100 mg/day vs. nausea,
placebo back pain,
nasopharyngitis
Study 016% | Mid to 6 50 mg/day Levodopa +/- Increase in Increase in “on” Dyskinesia,
late PD DA agonist, mean daily “on” |time for 50 mg cataract,
(n=669) 100 mg/day anticholinergic, time with no (+0.51 hours; back pain,
amantadine, and/or| or non- P=0.022) depression,
COMT-I troublesome and 100 mg hypertension,
dyskinesia per (+0.55 hours; headache
18 hour at-home | P=0.013)
diaries vs. placebo
SETTLE®® Mid to late 6 50 mg/day Levodopa +/- Increase in Increase in Dyskinesia,
PD (n=549 or 100 mg/day | DA agonist, mean daily “on” time with fall, urinary
anticholinergic, “on” time with safinamide tract
amantadine, no or non- (+1.42 hours) infection,
and/or COMT-I troublesome vs. placebo nausea,
dyskinesia as (+0.52 hours) headache,
per 18 hour (P<0.001) constipation,
at-home diaries somnolence,
insomnia
Study 018 Mid to 18 50 mg/day Levodopa +/- Mean change No statistical Dyskinesia,
(ext. 016)% | late PD DA agonist, from baseline difference in cataract,
(n=554) 100 mg/day anticholinergic, (Study 016) safinamide back pain,
amantadine, of the versus asthenia,
and/or COMT-I Dyskinesia placebo pyrexia,
Rating Scale insomnia,
(DRS) during headache,
“on” time fall,

hypertension

*The most frequent adverse events defined as >5% occurrence in any group unless otherwise specified.
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to understand the first and second-line preferences when
additional symptom control is warranted for PD patients
on levodopa. Additionally, safinamide is contraindicated in
severe hepatic impairment, limiting its use even further by
excluding patients with a Child Pugh-C score.

Despite the limitations of safinamide use, the agent signifi-
cantly increased “on” time and decreased “off” time in two
pivotal phase Il trials when compared to placebo. Safin-
amide exerts a reversible MAO-B inhibition as compared to
the other agents whose actions are irreversible and also al-
ters calcium channels to decrease glutamate release. How-
ever, the clinical importance of the unique receptor affinity
and additional mechanism of action is currently unknown.

Safinamide is a new MAO-B inhibitor that is indicated as
an adjunct therapy to carbidopa/levodopa in patients with
PD who are experiencing “off” time. Its therapeutic effects
are primarily attributed to the reversible, selective MAO-B
inhibition that causes an increase of dopamine in the brain.
Study 016 and SETTLE confirmed the efficacy and safety
of safinamide, showing an increase in “on” time with accept-
able safety profiles. Safinamide appears to be a viable op-
tion for PD patients currently taking levodopa that require
better motor control in accordance with MDS guidelines.
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Angiotensin II (Giapreza®): a Newly Approved Treatment for
Patients with Vasodilatory Shock

Antoinette Richard, PharmD Candidate 2019, Julie Kalabalik, PharmD, BCPS, BCCCP
Anna Dushenkov, BS Pharm, PharmD, BCPS

Introduction

Vasodilatory shock is low tissue perfusion and hemodynam-
ic instability that develops from an imbalance between oxy-
gen supply and demand. This type of shock is characterized
by excessive vasodilation, hypotension and impaired blood
flow. The most common form of vasodilatory shock is sep-
tic shock. Hospital mortality in shock patients is as high as
50% if arterial blood pressure is not restored." Traditional
approaches to therapy are focused on restoration of perfu-
sion and prevention of end organ damage. The approach to
treatment includes the use of crystalloids for fluid resuscita-
tion and vasopressors to restore the mean arterial blood
pressure (MAP)." Some of the commonly used vasopres-
sors include norepinephrine, dopamine, epinephrine, phen-
ylephrine and vasopressin.2 However, greater than 30% of
those treated with fluid resuscitation and vasopressor fail to
restore adequate fluid distribution and vascular tone." For
these patients, Angiotensin Il (Giapreza®), a new drug to
raise arterial blood pressure via vasoconstriction, was ap-
proved by the Food and Drug Administration (FDA) in De-
cember 2017. This article provides the reader with an over-
view of pharmacological properties of Angiotensin Il, The
Angiotensin |l High Output Shock 3 trial, and, the role of
Angiotensin Il for the management of shock in patients who
fail to restore hemodynamic stability with fluid resuscitation
and high dose vasopressors.

Epidemiology and Pathophysiology
Sepsis is a dysregulated response to infection causing life-

threatening organ dysfunction. Septic shock is a subset of
sepsis involving circulatory and metabolic or cellular dys-
function typically caused by an underlying bacterial infection
in patients who are already severely ill and immunocompro-
mised, and it leads to low tissue perfusion and organ dam-
age. Septic shock is prevalent worldwide, leading to death
in 25% of patients affected. Patients whose fluid distribution
cannot be normalized with fluid supplementation and high
dose vasopressors have a 30-day mortality greater than
50%. The CDC estimates that, each year, 1.5 million Ameri-
cans suffer from septic shock. Risk factors for developing
sepsis include: age >65 or < 1 year, particularly, those with
comorbidities, especially such as lung and kidney disease,
cancer, overall compromised immune system.?

When managing septic shock patients, prompt recognition
of the early signs and symptoms is critical. The pathophysi-
ologic characteristic of shock that is refractory to traditional
therapy is loss of endogenous catecholamine regulators of
arterial dilation. An increase in the activation of nitric oxide
mediated signaling pathway and decrease in calcium entry
into the cell lead to dilation of blood vessels, loss of vascular

tone, and precipitate a drastic decrease in blood pressure.*
In healthy individuals, a decrease in blood pressure can be
overcome by engaging the renin-angiotensin-aldosterone
system (RAAS). Renin is released when baroreceptors
sense a drop in blood volume delivered to the kidneys.
RAAS regulates arterial blood pressure via conversion of
angiotensinogen to angiotensin |, which is later converted
to angiotensin 1.5 Septic shock patients have a decreased
ability to potentiate the release of renin. The inability to
catalyze the formation of angiotensin Il impairs patient’s
ability to maintain adequate blood pressure.® In patients
with septic shock that is refractory to standard therapy, the
treatment options are limited. Available options include use
of hydrocortisone, vasopressin and hemodynamic filtration
that demonstrate some efficacy as rescue therapy.’

Guidelines Recommendations

The 2016 Surviving Sepsis guidelines on the management
of sepsis and septic shock recommend initial protocolized
resuscitation with at least 30 mL/kg of crystalloid fluid with
the following goals of therapy: central venous pressure
(CVP) between 8-12 mmHg, MAP =65 mmHg, urine output
=0.5 mL/kg/hr., and central venous or mixed venous oxygen
saturation 70% or 65% respectively. Norepinephrine is
recommended as the vasopressor of choice. Angiotensin |l
is not included in the Surviving Sepsis guidelines.®

Angiotensin Il Efficacy and Safety
Mechanism of Action and Dosage

Giapreza® is a synthetic human Angiotensin Il indicated
for adults with septic shock. The mechanism of action of
Angiotensin Il is vasoconstriction of blood vessels that is
mediated by G-protein coupled Angiotensin Il receptor type 1
on smooth muscle cells. Stimulation of calcium/calmodulin-
dependent phosphorylation of myosin causes contraction
of smooth muscles. Angiotensin Il also increases the
release of aldosterone. The recommended starting dose of
Angiotensin Il is 20ng/kg/min as a continuous intravenous
infusion. It is recommended to administer angiotensin Il
through a central venous line. The drug should be titrated
by 15ng/kg/min every 5 minutes as needed to achieve or
maintain goal blood pressure. The maximum dose within the
first 3 hours is 80ng/kg/min and the maximum maintenance
dose is 40ng/kg/min. When patient's MAP is stabilized,
the dose of Angiotensin Il can be down-titrated every 5-15
minutes with a maximum increment of 15ng/kg/min based
on blood pressure. No hepatic or renal dosing adjustments
are recommended by the manufacturer.®

ATHOS-3 Trial Summary
The objective of the phase 3 Angiotensin Il for the Treatment
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of High-Output Shock (ATHOS-3) trial was to investigate if
the addition of Angiotensin Il would help increase MAP in
patients with catecholamine-refractory vasodilatory shock.
The ATHOS-3 trial was an international, double blind,
randomized, placebo-controlled trial conducted between
May 2015 and January 2017 across 75 intensive care units
in 9 countries in North America, Australia, and Europe. The
primary endpoint was response measured by MAP at
hour 3. The definition of response was MAP =75 mmHg
or MAP increase by at least 10 mmHg from baseline. The
secondary endpoints were a change in the cardiovascular
Sequential Organ Failure Assessment (SOFA) score and
total SOFA score. The inclusion criteria included patients
with vasodilatory shock regardless of volume resuscitation
with 25 mL/kg fluids in the previous 24 hours, and who were
receiving high-dose vasopressors defined as greater than
0.2 mcg/kg/min of norepinephrine. Patients included were
18 years of age or older, had a central venous access and
arterial line, a MAP between 55-70 mmHg, an indwelling
catheter and a central venous oxygen saturation (ScVO2)
>70%, CVP > 8 mmHg, and cardiac index (Cl) > 2.3 L/
min/m?2. Excluded patients were those with burns covering
more than 20% of the body, acute coronary syndrome,
bronchospasm, liver failure, mesenteric ischemia, active
bleeding, abdominal aortic aneurysm, patients known to be
pregnant at the time of screening, absolute neutrophil count
< 1,000/mm?3, receiving high-dose glucocorticoids, SOFA
score less than 3, or patients on extracorporeal membrane
oxygenation (ECMO). The trial included a total of 321
patients. Patients were assignedtoreceive either Angiotensin
Il or 0.9% sodium chloride as placebo. The infusion rate
was started at 20 ng/kg/min over the first hour of therapy
with either Angiotensin Il or placebo while maintaining the
background vasopressor doses constant. The infusion was
titrated to MAP of at least 75 mmHg in the first 3 hours. In the
Angiotensin Il group, the response was 69.9% measured
as an increase in MAP to at least 75 mmHg or increase of
10 mmHg from baseline at 3 hours. Median time to reach
the target MAP was 5 minutes in the Angiotensin Il group.'°
The two groups of patients were well-matched with no
significant differences between baseline characteristics.
The cause of shock in the majority of patients was sepsis
(80.7%). The median age was 64 years, median Acute
Physiologic Assessment and Chronic Health Evaluation
(APACHE) Il score was 28, and median vasopressor dose
was 0.34 mcg/kg/min in norepinephrine-equivalent doses.
Regarding the primary endpoint, significantly more patients
in the Angiotensin Il group met the criteria for MAP response
compared to the placebo group at hour 3 (69.9% vs. 23.4%,
p<0.001; OR 7.95; 95% CI 4.76 to 13.3). The Angiotensin
Il group had a greater increase in MAP compared to the
placebo group within the first 3 hours (12.5 mmHg vs. 2.9
mmHg; p<0.001).

The mean change in cardiovascular SOFA score at hour
48 was significantly greater in the Angiotensin Il group
compared to the placebo group (-1.75 vs. — 1.28; p=0.01).
There was no significant difference in the mean change in
total SOFA score at hour 48. Patients in the Angiotensin

[l group had a greater mean change in norepinephrine-
equivalent dose from baseline to hour 3 (-0.03 vs. 0.03;
p<0.001). There was no significant difference in all-cause
mortality at day 7 or day 28."

There were no significant differences in adverse events
between the two groups by day 7 or day 28. The percentage
of patients who experienced an adverse event leading to
drug discontinuation was similar in both groups (14.1%
vs. 21.5%). The most common adverse events that led to
drug discontinuation were septic shock, cardiogenic shock,
multiorgan failure and cardiac arrest. Serious adverse events
with frequency =1% were similar in both groups (60.7% vs.
67.1%). Tachyarrhythmia and distal ischemia rates were
similar in both groups. More patients in the Angiotensin Il
group experienced thromboembolic events (13% vs. 5%).
Patients receiving Angiotensin Il should receive venous
thromboembolism prophylaxis. Drug interactions of note
include angiotensin converting enzyme inhibitors (ACEIs)
and Angiotensin |l receptor blockers (ARBs). ACEls may
increase the response to the drug, while ARBs may inhibit it.

The study limitations as reported by the authors included
a small sample size, lack of power to detect effects on
mortality, and lack of data beyond 28 days." Additionally, it
was suspected that clinicians could guess, which patients
were treated with Angiotensin Il compared to placebo based
on MAP response.™

Financial impact
An economic model of the ATHOS-3 trial analyzed the long

and short-term cost effectiveness of using Angiotensin I
when compared to standard therapy of fluid resuscitation
and vasopressor support. Cost of acquisition of Angiotensin
[l per vial is $1,500 with an average of two vials per patient
as used in the ATHOS-3 trial. The cost effectiveness models
provided by the Academy of Managed Care Pharmacies
(AMPC) addressed cost per life gained, quality adjusted
life years (QALY) and the incremental cost effectiveness
ratio (ICER). Overall, the study reported cost per life gained
of $7,201, QALY 0.57 and ICER of $13,323 concluding
that Angiotensin |l is a cost effective intervention in the
management of vasodilatory shock because it reduced
ICU length of stay and overall hospital length of stay in
survivors.'

Conclusion

Angiotensin 1l is a newly approved treatment option for
patients with vasodilatory shock. Although the drug improved
blood pressure and allowed catecholamine dose reduction,
it did not improve 28-day mortality. Clinicians might consider
Angiotensin Il as an add-on drug, when MAP and CVP
are not at goal in patients with catecholamine-refractory
vasodilatory shock. Evaluating the effects of Angiotensin
Il beyond 28 days and comparing Angiotensin Il to other
vasopressors should be explored in the future.
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Learning Objectives:
After participating in this activity, the participant shall be able to:
Pharmacist:

1. Describe the change from the Four Statin Benefit Groups to ASCVD Risk Categories

2. Apply the shift towards treat-to-target LDL-C levels based on recent evidence based medicine

3. Relate the differences in the risk calculator utilized in the updated guidelines compared to previous
guidelines to determine the 10-year ASCVD risk

4. Explain the place in therapy for biomarkers and its association with coronary atherosclerosis

Pharmacy Technician:

1. Name the change from the Four Statin Benefit Groups to ASCVD Risk Categories
2. ldentify the shift towards treat-to-target LDL-C levels
3. List the differences in the previous and updated risk calculators for a patient’s 10-year ASCVD risk

Author disclosures: the authors have nothing to disclose

CEU Hours: 1.0 contact hour of continuing education credit (0.1 CEU)
Activity Type: Application based activity

UAN: 0136-0000-18-029-H01-P; 0136-0000-18-029-H01-T

Release Date: 8/15/18 Expiration Date: 8/15/21

Introduction

Hyperlipidemia is a major risk factor for atherosclerotic cardiovascular disease (ASCVD), leading to
coronary events and death. Clinical ASCVD is defined as the history of nonfatal and fatal MI, nonfatal
and fatal stroke, stable or unstable angina, transient ischemic attack, and/or peripheral artery disease due
to an atherosclerotic origin.! Increases in total cholesterol (TC), plasma triglycerides (TG), and most
notably, low-density lipoprotein cholesterol (LDL-C), are significant risk factors for predisposing
patients to a clinical ASCVD event.?? Lower rates of TC and LDL-C in the recent years may be due to
increase in use of lipid-lowering therapies, yet 69% of US adults have LDL-C concentrations above 100
mg/dL.*

American Association of Clinical Endocrinologists (AACE) developed new guidelines for management
of hyperlipidemia to provide a practical guide for endocrinologists to reduce the risks and consequences
of dyslipidemia.’ This review provides clinicians with a summary of new guideline recommendations,
changes from previous guidelines, and considerations to be kept in mind when managing
hyperlipidemia.
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Changes from Previous Guidelines>$
The 2013 ACC/AHA guidelines introduced the four statin benefit groups (Figure 1.), suggested against

Statin Therapy

lowering LDL-C to specific target levels, recommended the use of new Pooled Cohort Equations to
estimate 10-year ASCVD risk, and addressed the potential advantage of biomarkers to guide treatment
for individuals who are not included in the four statin benefit groups.

2013 ACC/AHA Guidelines: Four Statin Benefit Groups

Figure 1.

Clinical ASCVD

+

Age 40-75 with diabetes

LDL-C 70-189 mg/dL

LDL-C > 190 mg/dL

Age 40-75 without
clinical ASCVD or
diabetes
+

LDL-C 70-189 mg/dL

Table 1. Primary Prevention

Age (years) Diabetes LDL-C ASCVD Risk Statin Therapy
40-75 Yes 70-189 >7.5% High intensity
40-75 Yes 70-189 <7.5% Moderate intensity
40-75 No 70-189 >7.5% Moderate-to-high intensity
40-75 No 70-189 <7.5% Consider risk benefit

Table 2. Secondary Prevention
Clinical ASCVD Age Statin Therapy
<75 High intensity
> 75 Moderate intensity
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2017 AACE Guidelines: Risk Stratification
Table 3. ASCVD Risk Categories
Risk Category Risk Factors/10-Year Risk

- Progressive ASCVD including unstable angina in patients after
achieving an LDL-C <70 mg/dL

- Established clinical cardiovascular disease in patients with diabetes
mellitus (DM), chronic kidney disease (CKD) Stage 3 or 4, or
heterozygous familial hypercholesterolemia (HeFH)

- History of premature ASCVD (< 55 y/o for male, < 65 y/o for female)

- Established or recent hospitalization for acute coronary syndrome
(ACS), coronary, carotid, or peripheral vascular disease, 10-year risk >

Very High Risk 20%

- DM or CKD Stage 3 or 4 with > 1 risk factor(s)

-  HeFH

- > 2 risk factors and 10-year risk 10-20%

Extreme Risk

High Risk - DM or CKD Stage 3 or 4 with no other risk factors
Moderate Risk |- <2 risk factors and 10-year ASCVD risk < 10%
Low Risk - 0 risk factors
Summary

Classifying individuals based on risk category compared to statin benefit may be beneficial as risk
stratification accounts for multiple factors, allowing individuals to be categorized more broadly.

LDL-C Goal

2013 ACC/AHA Guidelines: Fixed Doses of Statin Therapy to Reduce ASCVD Risk

Many clinicians suggest target levels of LDL-C < 70 mg/dL for secondary and < 100 mg/dL for
primary prevention of ASCVD. Randomized clinical trial (RCT) evidence shows ASCVD events are
reduced by using the maximum tolerated statin intensity in those groups shown to benefit. The 2013
ACC/AHA guidelines state that no RCTs showed that titration of drug therapy to specific LDL-C
goals improve ASCVD outcomes. The guidelines suggest the use of LDL-C targets may result in
under-treatment with evidence-based statin therapy or overtreatment with non-statin drugs that have
not been shown to reduce ASCVD events in RCTs.

2017 AACE Guidelines: Treat-to-Target

On the contrary, the 2017 AACE guidelines recommend treat-to-target LDL-C levels, based on the
Improved Reduction of Outcomes: Vytorin Efficacy International Trial: IMPROVE-IT’ and the
Further Cardiovascular Outcomes Research with PCSK9 Inhibition in Subjects with Elevated Risk
Trial: FOURIERS trials.
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The IMPROVE-IT looked to demonstrate benefits of extremely tight lipid control for individuals at
very high or extreme cardiovascular risk. The study investigated the effects of intensified lipid
treatment (statin plus ezetimibe) versus statin use alone on a composite cardiovascular outcome in
individuals recently hospitalized for ACS and who had baseline LDL-C levels 50-100 mg/dL
(individuals receiving lipid-lowering therapy) or 50-125 mg/dL (individuals not receiving lipid
lowering therapy); 27% of those enrolled had diabetes. The results showed the use of intensive
treatment resulted in 14.4% risk reduction for individuals with diabetes for the cardiovascular
endpoint, whereas individuals without diabetes experienced a 2.3% risk reduction. The results also
demonstrated a 14% decreased risk of cardiovascular events with tight LDL-C control in individuals
with diabetes; however, no other prespecified risk group showed significant reduction.

The FOURIER trial looked to demonstrate benefits of extremely tight lipid control for individuals at
very high or extreme cardiovascular risk. The study investigated the effects of adding evolocumab to
high-intensity statin therapy compared with high-intensity statins alone on a composite
cardiovascular outcome. The results showed the composite cardiovascular outcome, at 26 months,
occurred in 9.8% of individuals in evolocumab compared to 11.3% of individuals in placebo group,
representing a 15% risk decrease; p < 0.001. The FOURIER trial also demonstrated that beyond the
second year of the study (> 24 month), risk reduction increased to 20%. Use of evolocumab
significantly reduced the risk of MI, stroke, and coronary revascularization; however, cardiovascular
death outcomes showed no significant differences at median follow-up at 26 months.

Summary

The IMPROVE-IT and FOURIER trials showed significant evidence in managing individuals with
ASCVD by treating to a target LDL-C compared to using fixed dosed statins based on ASCVD risk.
Use of statin therapy with ezetimibe or a PCSK9 inhibitor to further lower LDL-C to < 55 mg/dL in
individuals who are at an extreme risk of having an ASCVD event may be beneficial. This
combination therapy should especially be considered in individuals who have diabetes and are at
extreme risk, as both the IMPROVE-IT and FOURIER studies included this population.
Additionally, the IMPROVE-IT study showed a significant risk reduction in cardiovascular events in
individuals with diabetes. For individuals without diabetes, either fixed dose statin therapy or treat-
to-target statin therapy may be considered based on the individual’s factors.

Risk Calculator

2013 ACC/AHA Guidelines: Pooled Cohort Equation’

Developed by Risk Assessment Work Group, the Pooled Cohort Equation is recommended to
estimate 10-year ASCVD risk. The risk factors that the equation accounts for include age, sex, race,
TC, HDL-C, diabetes status, smoking status, systolic blood pressure, diastolic blood pressure, and
whether the patient is being treated for hypertension. The equation does not include biomarkers,
imaging surrogate markers, chronic kidney disease, or cardiorespiratory fitness.
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2017 AACE Guidelines: Framingham Risk Assessment Tool'*!!

The 2017 AACE guidelines use the Framingham Risk Assessment Tool to determine 10-year
ASCVD risk. The assessment incudes risk factors such as age, TC, HDL-C, systolic blood pressure,
treatment for hypertension, and smoking status. Risk factors not accounted for with this assessment
tool include sex, diastolic blood pressure, race, diabetes status, and history of coronary heart disease.

Summary

When considering an individual’s ASCVD risk, it is difficult to account for all potential factors
putting one at an increased risk for having an ASCVD event. Although the Framingham Risk
Assessment Tool is recommended by the AACE guidelines, the calculator does not account for a
major risk factor, diabetes status.

Place in Therapy for Biomarkers
2013 ACC/AHA Guidelines
Expressed concern about other factors that may indicate elevated ASCVD risk, but were not
included in the Pooled Cohort Equations for predicting 10-year ASCVD risk:
- Risk Assessment Work Group has included recommendations to consider biomarkers such as
coronary artery calcifications (CAC)
- In individuals who are not in one of the four statin benefit groups, and if it is unclear whether
statin therapy should be initiated, additional factors may be considered
o LDL-C > 160 mg/dL or other evidence of genetic hyperlipidemia
o Family history of premature ASCVD with onset < 55 years of age in a first degree
male or < 65 years of age in first degree female

o High-sensitivity C-reactive protein > 2 mg/L
o CAC score > 300 Agatston units or > percentile for age, sex, and ethnicity
o Ankle-brachial index < 0.9
o Elevated lifetime risk of ASCVD
2017 AACE Guidelines

- Presence of CAC correlated strongly with coronary atherosclerosis
o According to the Multi-Ethnic Study of Atherosclerosis (MESA)'2, CAC is an
important predictor for ASCVD risk for individuals with a family history of ASCVD,
high risk factor burden, and even a low lifetime ASCVD risk
o CAC score of 0 is a strong predictor of low ASCVD risk
- Ultrasound measurement of carotid intimal media thickness (CIMT)"3
o Imaging of carotid arteries is a potential tool for assessing the results of lipid-
lowering therapy
o Should not be performed routinely but may be used in certain clinical situations to
refine risk stratification and the need for more aggressive preventative strategies'*
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Summary
Routine use of biomarkers should not be considered; however, biomarkers may provide benefit for
certain individuals based on their ASCVD risk, additional risk factors, family history, and clinical

presentation
Key Differences
Table 4.
2017 AACE® 2013 ACC/AHA®
Target LDL Specific targets™ Percentage reductions
10 year ASCVD Risk Framingham Risk ]
Calculators Assessment Tool Pooled Cohort Equation
‘ ' Mostly randomized
Type of Literature Various** controlled trials (RCTS)
) Low, Intermediate, Severe, ]
Treatment Categories Very Severe, Extreme Four statin benefit groups
PCSKO9 Inhibitors Mentioned Not mentioned

*IMPROVE-IT and FOURIER trials

**Meta-analysis of randomized controlled trials (MRCT), randomized controlled trials (RCTs),
meta-analysis of nonrandomized prospective or case-controlled trials, nonrandomized controlled
trials (NRCT), prospective cohort study (PCS), retrospective case-control study (RCCS), cross-
sectional study (CSS), surveillance study, consecutive case series (CCS), single case report (SCR),
no evidence (theory, opinion, consensus, review, or preclinical study)

Cost-Effectiveness

The 2013 ACC/AHA guidelines include a statement recommending the use of statins for primary
and secondary prevention of ASCVD to help lower healthcare costs. The 2017 AACE guidelines
include cost-effectiveness data, along with clinical data, to support treatment decisions for lipid-
lowering management and cardiovascular risk reduction. According to the 2017 AACE guidelines,
statins have proven cost-effectiveness in both primary and secondary prevention of ASCVD events
for those at moderate to high risk or low-risk individuals whose LDL-C level are very high (= 190
mg/dL). However, the cost-effectiveness for use of PCSK9 inhibitors remains unclear for use in
individuals with HeFH or a history of ASCVD.!>1¢
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Conclusion

Hyperlipidemia is a major risk factor for ASCVD that can lead to coronary events and death along
with additional risk factors. The 2017 AACE guidelines will serve as a tool for healthcare
professionals, such as endocrinologists, to use to reduce the risks associated with hyperlipidemia.

They will assist in screening, risk assessment, and treatment recommendations for individuals with
hyperlipidemia. Due to certain differences between the 2013 ACC/AHA and 2017 AACE guidelines,
implementation may take some time, and acceptance of the new guidelines may be physician
dependent. Despite changes in guidelines and literature, management of individuals at risk for
ASCVD based on individual risk factors, family history, and clinical presentation is key in
preventing cardiovascular outcomes and providing optimal patient care.
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answers you selected will be displayed upon completion of the test, as required by ACPE. NJPhA uploads credit to CPE monitor
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passing grade for test scoring under 70%.
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