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President’s Letter

Starting my year as NJPhA President, | am constantly
amazed by the strength and continually renewed potential of
our members. ltis a thrill and an honor to be at the helm of
this organization in its 148" year. There is so much history,
and so much to learn as we move forward. By this point, the
committee rosters are mostly filled, and goals are set. Now
we can look forward, united, as our 2018 convention theme
celebrates representation for all pharmacists, regardless of
practice area. We have taken steps this winter to use the
strength of our diversity toward meeting some of the most
pressing healthcare challenges of our time head-on.

Our 2017 convention gave us a lot of education on the opioid
crisis. In 2018, NJPhA members will be looking into this
problem with the educated eyes of medication experts to see
if we, as medication specialists, can be part of the solution.
The NJPhA Task Force on opioid addiction prevention and
treatment, under the leadership of 2013 NJPhA President,
Joe Tarallo, has started accumulating research in an effort
to work toward proposing evidence-based solutions to the
Board of Trustees.

Early in the year, Governor Phil Murphy expressed interest
in the expansion of marijuana use in our state. NJPhA mem-
bers will be looking into the potential healthcare ramifica-
tions of this initiative, while also examining the progress of
compassionate use. An NJPhA Task Force on the medical

- ATTHE CORNE
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and recreational use of marijuana, under the direction of
chairperson, Penny Applegate, will put together a report to
help pharmacists better understand what we can do to bal-
ance patient safety in a changing environment.

An NJPhA Task Force on the labeling of gluten in medica-
tions met early this year to formulate comment on the FDA
proposed labeling guidelines and bring the issue to the at-
tention of the APhA.

This fall we welcomed new leaders in the Academy of Con-
sultant Pharmacists. Rinky Vanjara took the helm of this
successful special interest group (SIG), and | wish her luck
uniting long term care specialists. Kristine Cigna and the
Social Committee have been working hard, sponsoring fre-
quent TonicRx outings designed to provide a place for net-
working, camaraderie and fun. We are pursuing networking
opportunities for our disaster management pharmacists,
and plan to celebrate innovation in practice including spe-
cialty and compounding pharmacy.

It's an exciting time to be part of the NJPhA. Stand-Up,
Speak-Out and Join in!

Carmela Silvestri PharmD
2018 NJPhA President

Proud Supporters of |

the |
New Jersey Pharmacists Association |
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From The Editors' Desks...

Dear Colleagues,

Thank you for your continued support for the New Jersey
Journal of Pharmacy — the official peer-reviewed journal
of the New Jersey Pharmacists Association. The Journal
Committee is excited to see an increased number of article
submissions. It is our sincere hope that you enjoy the winter
edition of our journal. This issue highlights timely and thor-
ough articles on the management of Clostridium difficile
infections, a spotlight article on a local pharmacy student’s
innovative initiative, and concise review on new hyperlipid-
emia guidelines.

Please consider getting involved in the development of the
New Jersey Journal of Pharmacy, as either an author or
peer-reviewer. If interested, please reach out to journal
co-editors Julie Kalabalik or Marcella Brown (contact infor-
mation below), Elise Barry, or one of the NJPhA officers.
Please feel free to email us your ideas for submission.

We are proud of the high-quality submissions we continue
to receive and hope you enjoy the articles published in this
issue. We look forward to your submission in the future!

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

Message from the Chair of the Board of Trustees

As we go to press for this, our Winter 2018 issue, Governor
Christie has just signed A-4676/S-3185 into law. A giant
win in our fight for the regulation of Pharmacy Benefit
Manager (PBM) practices.

The NJPhA, in its announcement of the bill's passage,
gave credit to all who cared enough to want to make a
difference, including YOU, pharmacists throughout the
state. Assembly members and Senators were mentioned,
and | would also like to acknowledge our NJPhA legisla-
tive counsel, Laurie Clark, who worked tirelessly behind
the scenes.

The bill's passage sent a great message to our students
and young practitioners on the value of “Getting In-
volved” in the issues that face our profession. When we
“Stand-up and Speak-out” with “One Voice Undivided”
good things can and do happen!

As | assume the Chair of the Board of Trustees for 2018,
| reflect back on the honor bestowed upon me to serve
as NJPhA President these past 15 months. All who have
served as President brought their unique skill sets and
priorities, nurtured by the experiences gained in their

pharmacy practice settings. In my case, that is community
and industry. Each of us stepped up in the hope of moving
our profession forward.

In 2018, our president, Carmela Silvestri, brings forth
her many years of experience as a Certified Consultant
Pharmacist with her own practice. | congratulate and wish
Carmela all the best with her 2018 agenda and with, once
again, moving our progress wheel....one peg further.

Ronald J. Mannino, RPh

/

N

Upcoming Journal Deadlines
Spring 2018 - April 20, 2018
Summer 2018 - June 22, 2018

Fall 2018 - October 12, 2018

Winter 2019 - December 21, 2018

N

We are grateful to the experts that review our journal submissions. Their recommendations greatly contribute to the

quality of our journal.

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

Harold Kirschenbaum, MS, PharmD
Nicole L. Ryba, PharmD, BCPP, BCGP
Blessing Etuk, PharmD

Joanne Angilot, PharmD, RPh

Mei Chang, PharmD, BCPS

Julie Kalabalik, PharmD, BCPS, BCCCP
Alyssa Gallipani, PharmD, BCACP

John Colaizzi, BS, PhD
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Current and Emerging Therapies for Treatment of Recurrent
Clostridium Difficile Infection: A Review of the Literature

Tara Hathaway Smith, PharmD; Nicole L. East, PharmD, BCPP, BCGP;
Jesse B. Sullivan, PharmD, BCPS, BCCCP; Joseph B. Cavanaugh, PharmD, BCPS;
Jessica N. Hill PharmD, BCPS, BCACP

Introduction

Clostridium difficile infection (CDI) is a common cause of anti-
biotic-associated diarrhea, causing 15 to 25% of cases, and is
directly responsible for pseudomembranous colitis, a severe
inflammatory response to C. difficile toxins." Clostridium diffi-
cile causes diarrhea and colitis in humans through the actions
of toxin A and B on the colonic mucosa. The first occurrence of
CDl is followed by a symptomatic recurrence after discontinu-
ation of antibiotic therapy in nearly 20% of patients.2 Because
the pathological process of recurrent CDI (RCDI) is complex
and involves many factors, there is no consistent reliable data
to suggest a firm consensus on optimal treatment. The 2010
Society for Healthcare Epidemiology of America (SHEA) and
Infectious Diseases Society of America (IDSA) guideline rec-
ommendations for treatment of first recurrence of CDI are to
treat with the same regimen as for the initial episode. Sec-
ond or later recurrence is recommended to be treated with
oral vancomycin using a tapered or pulse regimen.® In 2013,
the American College of Gastroenterology (ACG) released
supplemental guidelines to the existing SHEA-IDSA recom-
mendations that agree with the recommended treatment of
recurrence. However, treatment for those experiencing a fur-
ther relapse remains challenging.®#

Considering the rise in severity, recurrence, and hyperviru-
lent strains of CDI, treatment options including alternative
antimicrobials and vaccinations are being studied. Based on
these considerations and in light of forthcoming novel strat-
egies for RCDI, the objective of this article is to review the
evidence behind current and emerging treatments for recur-
rent Clostridium difficile infection.

Treatment

RCDI is categorized as infection after treatment of an initial
episode of C. difficile within 8 weeks.>* An estimated 6-25%
of patients treated for their first CDI episode have experi-
enced at least one additional occurrence.® Despite the high
recurrence rates, there is no reliable data to support a certain
treatment strategy for RCDI. Strategies including fecal micro-
biota transplantation, probiotics, novel antibiotics, immune-
based therapy, and vaccination provide possible approaches
to future therapy. However, limited knowledge about safety
and efficacy of these treatments warrants further research.

Current Treatment Guidelines

Primary CDI is treated according to severity and recurrence,
which is supported by both the SHEA-IDSA and ACG guide-
lines (see Table 1).

Vancomyecin
Vancomycin is a glycopeptide antibiotic that interferes with
cell wall synthesis in gram-positive bacteria. When taken

Table 1. Recommendations for the Treatment of
Clostridium difficile Infection (CDI)**

Clinical Definition Recommended Treatment

Initial episode, Metronidazole 500 mg orally
mild-to-moderate disease |3 times per day for 10-14 days
Initial episode, Vancomycin 125 mg orally

4 times per day for 10-14 days

severe disease
Initial episode, severe and
complicated disease

Vancomycin 500 mg orally

4 times per day

AND

metronidazole 500 mg IV every
8 hours +/-

vancomycin 500 mg in 500 mL
normal saline as enema

4 times per day

Same as for initial episode
Vancomycin recommended
in severe cases™

Tapered or pulsed vancomycin

Recurrent CDI,
first episode

Recurrent CDI,
second episode
Recurrent CDI,
non-responsive to
antibiotics

No regimen recommended.
Consider fecal microbiota
transplant

*ACG recommendation only

orally, it is poorly absorbed and reaches high concentrations
in the large intestine.®

Pulsing and tapering doses of vancomycin have demonstrat-
ed efficacy in one small study by McFarland et al® who inves-
tigated these methods retrospectively. Patients having RCDI
were prescribed either vancomycin or metronidazole initially
and then observed for recurrence for 2 months after finishing
antibiotic therapy. If infection recurred, treatment was with
either the same regimen as the first occurrence for 10 to 16
days, a tapered regimen of metronidazole or vancomycin for
10 to 14 days, or a vancomycin pulsed regimen. Of 57 RCDI
patients treated with a conventional vancomycin regimen
only, the highest rate of recurrence occurred in 71.4% of pa-
tients given 1 to 2 week courses of medium dose vancomy-
cin (1 g/day). Low dose (500 mg/day) and high dose vanco-
mycin (2 g/day) rates of recurrence were 54.2% (P=0.2) and
42.9% (P=0.09), respectively.®

The pulsed regimen resulted in 14.3% recurrence (P=0.02).
With tapering, the greatest response was observed with
doses from 500 to 1000 mg/day down to 125 mg/day over
19 to 25 days (P=0.01). In the metronidazole group, there
was no significant difference in the rate of recurrence in
any regimen, leading the authors to conclude that pulsing
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or tapering vancomycin provides an effective strategy when
treating RCDI.6 While this study finds that taper/pulsing van-
comycin results in superior clinical outcomes as compared
to the standard course, this has yet to be evaluated in large
randomized clinical trials.

Rifaximin

Rifaximin is a minimally absorbed rifamycin antibiotic that inhib-
its bacterial RNA synthesis by binding to bacterial DNA-depen-
dent RNA polymerase. It is FDA-approved for travelers’ diarrhea
due to noninvasive Escherichia coli, irritable bowel syndrome
with diarrhea, and hepatic encephalopathy.” Though included in
SHEA-IDSA and ACG guidelines as an alternative, no recom-
mendations are provided beyond exercising caution due to the
potential for isolates to develop an increased minimum inhibi-
tory concentration (MIC) during therapy.3* Prior exposure to a
rifamycin derivative is identified as a risk for rifaximin resistant
CDlI, although isolates from patients who had failed rifaximin
therapy have not consistently proven resistance.?

A small case series by Johnson et al® described eight wom-
en who had experienced multiple RCDI episodes and were
given a 2-week course of rifaximin immediately after com-
pleting a course of vancomycin. All except one patient (n=7,
88%) remained symptom-free at follow-up after completion
of rifaximin. This patient experienced an episode of diarrhea
10 days after rifaximin that was C. difficile positive and was
given another 2-week course without further recurrence. It
should be noted that the recovery of a C. difficile isolate with
a high MIC was obtained following the second course of rifax-
imin therapy, suggesting the possibility of a resistant strain.®

Another small retrospective study, evaluating 32 patients
treated for RCDI with rifaximin following an oral course of
vancomycin treatment, reported that 17 patients (53%) had
not experienced a relapse at 12 weeks of follow-up. Six of
the 8 patients (75%) classified to have the hypervirulent Bl/
NAP1/027 strain relapsed, as compared to 8 of 19 (42%)
patients with non-BI/NAP1/027 (p=0.11).°

Fidaxomicin

Fidaxomicin, a narrow-spectrum macrocyclic ester antibi-
otic, exhibits inhibitory activity against bacterial RNA poly-
merase. Properties include minimal systemic absorption,
improved activity against gram-negative anaerobes and
clinical isolates of C. difficile (as compared to vancomycin),
and limited activity against the normal gut flora.’ While in-
corporated in the ACG guidelines as an alternative, caution
is recommended due to limited data and lack of definitive
superiority in post-marketing clinical trials.*

In two Phase Ill double-blind randomized controlled trials by
Cornely et al," fidaxomicin versus vancomycin was inves-
tigated in 178 patients with at least one prior CDI episode.
Clinical cure was similar for the fidaxomicin and vancomycin
treatment groups: 93.7% (74 of 79) for fidaxomicin and 91.6%
(76 of 83) for vancomycin in per-protocol patients with a prior
CDI episode. However, 35.5% (22 of 62) of patients treated
with vancomycin experienced recurrence within 28 days of
therapy, as compared to 19.7% (13 of 66) of patients in the
fidaxomicin arm (P=0.045). There were 14 patients in the
vancomycin arm excluded from the per-protocol analysis of
recurrence due to insufficient follow-up, receipt of other CDI

Call for Proposals

Attention Pharmacists:

Share your expertise, and knowledge
about the practice of pharmacy through a
continuing education activity, journal
article or a home study.

Submit a program proposal for
consideration today!

For details, visit

http:/ /njpharmacists.org/resources/faculty proposals
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therapy, or other violations. Furthermore, patients whose CDI
recurred after completion of fidaxomicin had a longer time to
recurrence as opposed to those completing vancomycin.

Fecal Microbiota Transplant (FMT)

First documented in 1958, fecal microbiota transplantation
(FMT) reestablishes gut microbiota by instilling donor stool
into the gastrointestinal tract of a patient with CDI."2 By infus-
ing these microorganisms into the intestine of the infected
patient, the normal flora is restored.” FMT can be instilled
via many routes — percutaneous endoscopic gastronomy
(PEG) tubes, gastroscope, nasojejunal tube, colonoscopy,
and capsules.' The best route of administering FMT varies
with the needs and status of the individual patient.

Gough et al'* published a systematic review in 2011 of 317
patients treated across 27 case series and reports. The ma-
jority (n=209, 66%) received the donor stool from a relative
through enema (n=73, 35%) or gastroscope (n=48, 23%).
Of these patients, 92% experienced resolution of RCDI,
with only 5% requiring retreatment due to failure or relapse.
While FMT suspensions prepared with water versus normal
saline had higher resolution rates (98.5% vs. 86%, respec-
tively), recurrence was 8% for the water preparations versus
3% for saline.™

A 2013 randomized trial of fecal microbiota transplantation
found that the infusion of donor feces was significantly more
effective for RCDI treatment compared to vancomycin. Of 16
patients who received the FMT infusion, 81% (n=13) were
cured after the first treatment. Of the 3 remaining patients
who received a second infusion, 2 were ultimately cured,
demonstrating symptom resolution in 94% (P<0.001) of pa-
tients who received FMT. In the vancomycin group, resolu-
tion of infection occurred in 4 of 13 patients (31%, P=0.008.)
The overall cure rate ratio of donor-feces infusion was 3.05
as compared with vancomycin alone (99.9% confidence in-
terval [Cl], 1.08 to 290.05) and 4.05 as compared with van-
comycin with bowel lavage (99.9% CI, 1.21 to 290.12). This
study was discontinued early after an interim analysis con-
firmed superiority of fecal microbiota transplantation.®

Despite the benefits of fecal microbiota transplantation in
treatment of RCDI, clinical questions remain. Protocols, pre-
treatment strategies, and regulations involving the adminis-
tration of fresh and frozen FMT remain unclear. Clinical trials
and studies are ongoing, with the goal of developing syn-
thetic stool or capsules for administrating fecal microbiota
transplantation in a standardized manner.'®

Emerging Treatments

As CDI has grown into a significant healthcare problem,
the quest for better treatments, and ultimately a cure, has
become an area of focus. While there are numerous CDI
treatments in the pipeline for primary CDI, several have also
shown promise in secondary prevention.

Immunotherapy
Intravenous immunoglobulin (IVIG) and anti-toxin antibodies

has been explored as a method to passively enhance protec-
tive immunity. The mechanism of IVIG works through binding
and neutralization of the toxin by IgG anti-toxin antibodies,
which is presumed to decrease inflammation-induced muco-
sal damage.'® Immunoglobulins to anti-toxin A are thought
to play the biggest protective role.'” While successful use
of IVIG for treating RCDI has not been documented in large
clinical trials, smaller trials and case reports show possible
benefit in utilizing IVIG in immunocompromised patients to
provide passive immunotherapy against RCDI.

MODIFY | and MODIFY Il are two double-blind, randomized,
placebo-controlled, phase Ill trials that involved 2655 adults
receiving oral standard-of-care antibiotics for primary or recur-
rent C. difficile infection. The participants received an infusion
of human monoclonal antibodies bezlotoxumab, actoxumab
plus bezlotoxumab, or placebo. In both trials, the rate of re-
current CDI was significantly lower with bezlotoxumab alone
than with placebo (MODIFY I: 17% [67 of 386] vs. 28% [109
of 395]; P<0.001; MODIFY II: 16% [62 of 395] vs. 26% [97 of
378]; P<0.001). The addition of actoxumab to bezlotuoxumab
did not appear to improve efficacy when compared to placebo
(MODIFY I: 16% [61 of 383] vs. 28% [109 of 395]; P<0.001;
MODIFY II: 15% [58 of 390] vs. 26% [97 of 378]; P<0.001).
Treatment with actoxumab alone was discontinued after the
interim analysis in MODIFY | indicated a lack of efficacy."”

Although potentially effective in humans, immunotherapy
such as monoclonal antibodies and IVIG have few random-
ized controlled trials and mainly retrospective, non-random-
ized, uncontrolled trials to speak for any potential benefit in
RCDI.'® Caution should be exercised in the use of IVIG as
standardization in terms of dose, time of treatment, and con-
comitant conventional therapy remains controversial.

Vaccination

A desirable alternative approach of bypassing the need for
antibiotic involvement altogether is through a prophylactic
vaccine for the prevention of CDI. A phase Il study in Ja-
pan is underway to evaluate safety, immunogenicity, and ef-
ficacy of an investigational vaccine to prevent symptomatic
CDL."®In a phase | dose-finding study, 55 healthy adult and
48 elderly volunteers were randomized to receive an adjuva-
nated Clostridium difficile vaccine (3 different doses) or pla-
cebo. Younger volunteers underwent 100% seroconversion
and there was a variable serologic response dependent on
dosage in the elderly with no safety concerns. For both age
groups, seroconversion for toxin B was lower than toxin A.%°
Several other vaccines have been developed and are being
researched, such as a recombinant toxoid-based vaccine
that contains genetically modified toxins derived from non-
sporulating C. difficile strains and a recombinant peptide anti-
gen that targets the receptor binding domains of the toxins.?'

Probiotics

The role of probiotics in the treatment of recurrent CDI is un-
defined. Although there is some evidence that the incidence
of antibiotic-associated diarrhea can be decreased with the
use of two probiotics, Lactobacillus rhamnosus GG and Sac-
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charomyces boulardii, the evidence that probiotics prevent
CDl is lacking.* Likewise, the SHEA-IDSA and ACG guide-
lines do not recommend the use of probiotics in CDI, as there
is limited data and a potential risk of bloodstream infections
such as probiotic-associated bacteremia and fungemia.3*

A meta-analysis by McFarland et al?? observed six treatment
arms in randomized controlled trials that showed neither
Saccharomyces boulardii nor Lactobacillus rhamnosus held
significance in preventing RCDI.® Furthermore, a Cochrane
analysis looking at randomized prospective studies using
probiotics alone versus co-administration with conventional
antibiotics concluded that there was insufficient evidence to
recommend any probiotics as adjunctive therapy to antibiot-
ics and no evidence to support the use of probiotics alone in
the treatment of RCDI.2®

Due to the diversity and lack of standardization in probiotic
studies, the consensus is that there must be larger trials
performed before the practice of administering probiotics
as prophylaxis or treatment of RCDI can be recommended.

Conclusion

Despite intensive efforts to improve prevention and treat-
ment of C. difficile infection, this pathogen remains a com-
mon cause of serious infection worldwide. Antibiotic-based

therapies utilizing a combination of metronidazole and van-
comycin display the most comprehensive evidence and
therefore remain the mainstay for the management of RCDI.
New possibilities for treatment, such as fecal microbiota
transplant, alternative antibiotics, and immunotherapy are
gaining momentum in the medical community, but due to in-
sufficient evidence, further research is required to determine
if there is a place in therapy for these agents.
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Update on Lipid Management: American Association of Clinical

Endocrinologists Hyperlipidemia Guidelines 2017

Dhara D. Shah, PharmD
Christine Lam, PharmD, BCPS, CDE, BCACP

Introduction

Hyperlipidemia is a major risk factor for atherosclerotic car-
diovascular disease (ASCVD), leading to coronary events
and death. Clinical ASCVD is defined as the history of non-
fatal 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 nota-
bly, low-density lipoprotein cholesterol (LDL-C), are signifi-
cant risk factors for predisposing patients to a clinical ASCVD
event.28 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 recom-
mendations, changes from previous guidelines, and consid-
erations to be kept in mind when managing hyperlipidemia.

Changes from Previous Guidelines®®

The 2013 ACC/AHA guidelines introduced the four statin
benefit groups (Figure 1.), suggested against 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.

Statin Therapy
2013 ACC/AHA Guidelines: Four Statin Benefit Groups

Figure 1.
Clinical ASCVD LDL-C = 190 mg/dL
Age 40-75 without clinical
ASCVD or diabetes
Age 40-75 with diabetes +
. LDL-C 70-189 mg/dL
+
LDL-C 70-189 mg/dL = 7.5% estimated 10-year
ASCVD risk

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 titra-
tion 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 Re-
duction 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.

The IMPROVE-IT looked to demonstrate benefits of ex-
tremely tight lipid control for individuals at very high or ex-
treme 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 base-
line 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 car-
diovascular endpoint, whereas individuals without diabetes
experienced a 2.3% risk reduction. The results also demon-
strated 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 ex-
tremely tight lipid control for individuals at very high or ex-
treme cardiovascular risk. The study investigated the ef-
fects of adding evolocumab to high-intensity statin therapy
compared with high-intensity statins alone on a composite
cardiovascular outcome. The results showed the composite
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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
Yes =75 High intensity
Yes > 75 Moderate intensity

2017 AACE Guidelines: Risk Stratification

Table 3. ASCVD Risk Categories

Risk Category Risk Factors/10-Year Risk

LDL-C < 70 mg/dL

* Progressive ASCVD including unstable angina in patients after achieving an

Extreme Risk ¢ 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)

Very High Risk

e Established or recent hospitalization for acute coronary syndrome (ACS), coronary, carotid,
or peripheral vascular disease, 10-year risk > 20%
e DM or CKD Stage 3 or 4 with = 1 risk factor(s)

* HeFH
High Risk e = 2 risk factors and 10-year risk 10-20%

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

cardiovascular outcome, at 26 months, occurred in 9.8% of
individuals in evolocumab compared to 11.3% of individu-
als 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; how-
ever, cardiovascular death outcomes showed no significant
differences at median follow-up at 26 months.

Summary

The IMPROVE-IT and FOURIER trials showed significant evi-
dence 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 ex-
treme 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 Co-
hort 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 wheth-
er the patient is being treated for hypertension. The equation
does not include biomarkers, imaging surrogate markers,
chronic kidney disease, or cardiorespiratory fitness.

2017 AACE Guidelines: Framingham Risk Assessment
TOOI10,11

The 2017 AACE guidelines use the Framingham Risk As-
sessment Tool to determine 10-year ASCVD risk. The as-
sessment 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 as-
sessment tool include sex, diastolic blood pressure, race,
diabetes status, and history of coronary heart disease.
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Summary Key Differences

When considering an individual’s AS-

CVD risk, it is difficult to account for Table 4.

all potential factors putting one at an ] ]
increased risk for having an ASCVD 2017 AACE 2013 ACC/AHA
event. Although the Framingham Risk Target LDL Specific targets* Percentage reductions
,?]sseAszrgEnt Tc'>(§>I|_|s rec?r:n menlde;j tby 10 year ASCVD Framingham Risk Pooled Cohort Equation
the guidelines, “the calculator Risk Calculators Assessment Tool

does not account for a major risk fac- .

tor, diabetes status. Type of Literature Various™* Mostly randomized

controlled trials (RCTs)

Place in Therapy for Biomarkers
2013 ACC/AHA Guidelines

Treatment Categories

Low, Intermediate, Severe,
Very Severe, Extreme

Four statin benefit groups

Expressed concern about other fac-
tors that may indicate elevated AS-

PCSK®9 Inhibitors

Mentioned Not mentioned

CVD risk, but were not included in the
Pooled Cohort Equations for predicting 10-year ASCVD risk:

— Risk Assessment Work Group has included recom-
mendations to consider biomarkers such as coronary
artery calcifications (CAC)

— Inindividuals who are not in one of the four statin bene-
fit 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 hy-

perlipidemia

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

OO0 OO

2017 AACE Guidelines
— Presence of CAC correlated strongly with coronary ath-
erosclerosis
O According to the Multi-Ethnic Study of Atherosclero-
sis (MESA)™, CAC is an important predictor for
ASCVD risk for individuals with a family history of
ASCVD, high risk factor burden, and even a low life-
time ASCVD risk
O CAC score of 0 is a strong predictor of low ASCVD
risk
— Ultrasound measurement of carotid intimal media thick-
ness (CIMT)™®
O Imaging of carotid arteries is a potential tool for as-
sessing the results of lipid-lowering therapy
O Should not be performed routinely but may be used
in certain clinical situations to refine risk stratifica-
tion and the need for more aggressive preventative
strategies™

Summary

Routine use of biomarkers should not be considered; how-
ever, biomarkers may provide benefit for certain individuals
based on their ASCVD risk, additional risk factors, family
history, and clinical presentation.

*IMPROVE-IT and FOURIER trials

**Meta-analysis of randomized controlled trials (MRCT),
randomized controlled trials (RCTs), meta-analysis of non-
randomized prospective or case-controlled trials, nonran-
domized controlled trials (NRCT), prospective cohort study
(PCS), retrospective case-control study (RCCS), cross-sec-
tional study (CSS), surveillance study, consecutive case se-
ries (CCS), single case report (SCR), no evidence (theory,
opinion, consensus, review, or preclinical study)

Cost-Effectiveness

The 2013 ACC/AHA guidelines include a statement recom-
mending the use of statins for primary and secondary preven-
tion 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 man-
agement 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 PCSKO9 inhibitors remains unclear for
use in individuals with HeFH or a history of ASCVD. 51

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 as-
sist in screening, risk assessment, and treatment recommen-
dations for individuals with hyperlipidemia. Due to certain
differences between the 2013 ACC/AHA and 2017 AACE
guidelines, implementation may take some time, and accep-
tance 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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Bezlotoxumab (Zinplava®): A Novel Non-Antimicrobial
Addition to Standard of Care Antibiotics,
to Prevent Recurrent Clostridium Difficile Infection (CDI)

in Adult Patients with High Risk for CDI Recurrence

Malgorzata Slugocki, PharmD
Melissa Matturri, PharmD Candidate 2018

Introduction

Clostridium difficile (C. difficile) is the most common cause of
infectious diarrhea in the inpatient setting." C. difficile infection
(CDI) is associated with the use of broad-spectrum antibiot-
ics and is responsible for 20-30% of cases of antibiotic-asso-
ciated diarrhea.! The antibiotics most associated with CDI are
clindamycin, ampicillin, cephalosporins, and fluoroquinolones.2
Both incidence and mortality associated with this infection have
only been increasing over the past two decades.® According to
the US. Census Bureau, the incidence of healthcare-associat-
ed CDIl in 2011 was 92.8 cases per 100,000 persons.* Accord-
ing to the Centers for Disease Control and Prevention (CDC),
C. difficile was associated with approximately 29,000 deaths in
2011.%5 The challenge associated with controlling this infection
is augmented by its frequent recurrence, occurring in about 20-
30% of patients. Recurrent CDI most commonly occurs within
the first week following the cessation of treatment for the origi-
nal episode, but it can occur for up to 8 weeks after treatment.
A recurrent episode may be due to either relapse with the origi-
nal infecting strain or re-infection with a new strain.®

Recurrent CDI is more difficult to treat and carries a 50-60%
risk of repeat recurrent infections.” It is also associated with
further increase in mortality and escalated healthcare costs.2
Thus, there is a significant need to examine new treatment
options, including potential preventive approaches, espe-
cially those that target repeated recurrent episodes of CDI. 17

This article will review the current treatment approach, in
light of the role of bezlotoxumab (Zinplava®), a recently
approved monoclonal antibody indicated to reduce the fre-
quency of CDI in patients at high risk for CDI recurrence.®

Epidemiology and Risk Factors

C. difficile is a gram-positive spore-forming organism that re-
leases toxins A (enterotoxin) and B (cytotoxin), the mediators
of mucosal inflammation and injury, and subsequent diarrhea
and colitis." Studies indicate that toxin B is a more important
virulence factor than toxin A, and it plays a major role in overall
CDI pathogenesis.® Broad-spectrum antibiotics disrupt normal
bacterial flora, allowing for colonization by C. difficile.' An im-
portant change in epidemiology of C. difficile is the emergence
of exceptionally virulent strains, particularly BI/NAP1/027.2
This strain releases significantly higher levels of toxins A and
B and is also resistant to fluoroquinolones.? BI/NAP1/027 strain
also releases another binary toxin CDT, which has an unclear
role, but may act synergistically with toxins A and B to contrib-
ute to more severe disease.? Hence, infections with this strain
carry a more severe clinical presentation, are more difficult to
treat, and cause high mortality, especially among elderly hos-

pitalized patients.!® Factors that increase the risk for develop-
ment of CDI include age >65, antibiotic use, illness severity,
and hospitalization.? A retrospective chart review found several
factors specifically contributing to a higher risk for recurrent
CDlI, including age > 65 years, immunosuppression, a primary
diagnosis of CDI at admission, and chronic hemodialysis. ©

Diagnosis

Diagnosis of CDI is based on the onset of diarrhea, usu-
ally defined as 3 unformed stools in 24 hours during or after
antimicrobial use.'? Patients with clinically significant watery
stools should be tested for C. difficile, through conducting
laboratory analysis of a stool sample or endoscopic ex-
amination.? Laboratory tests for stool analysis include cell
culture, polymerase chain reaction (PCR) to identify DNA
coding for toxins, enzyme immunoassay (EIA) for C. diffi-
cile toxins A and B, enzyme immunoassay (EIA) for C. dif-
ficile glutamate dehydrogenase, and cell culture cytotoxicity
neutralization assay.?

CDI should also be suspected when diarrhea begins after
72 hours of hospitalization.! Diarrhea caused by CDI is often
accompanied by fever and abdominal pain.! The presenta-
tion can range from mild diarrhea to life threatening toxic
megacolon and pseudomembranous enterocolitis.’

Treatment

The current treatment guidelines issued by the Society for
Healthcare Epidemiology of America, Infectious Diseases
Society of America (SHEA/IDSA), and the American College
of Gastroenterology (ACG) include both supportive care and
antimicrobial treatment.' In addition to discontinuation of
the offending agent, selection of antibiotic therapy should be
based on severity of the disease and governed by whether
the episode is recurrent or initial."" Infection severity falls into
one of three categories: mild-to-moderate, severe, or severe/
complicated." Mild-to-moderate disease is characterized by
diarrhea plus any additional signs or symptoms not meeting
severe or complicated criteria.’ Severe disease is defined as
serum albumin < 3 g/dL plus one of the following: white blood
cell (WBC) = 15,000 cells/mm? or abdominal tenderness.?
Severe and complicated disease includes any of the follow-
ing attributable to CDI: admission to intensive care unit for
CDI, hypotension with or without required use of vasopres-
sors, fever = 38.5 °C, ileus or significant abdominal disten-
tion, mental status changes, WBC = 35,000 cells/mm? or <
2,000 cells/mm?, serum lactate levels > 2.2 mmol/L, or end
organ failure (e.g. mechanical ventilation, renal failure).?
According to current SHEA/IDSA and ACG treatment guide-
lines, oral metronidazole 500 mg three times daily and oral
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vancomycin 125 mg four times a day are the most commonly
used agents for mild-to-moderate presentation, with treat-
ment usually lasting 10-14 days." Severe disease should be
treated with oral vancomycin 125 mg four times a day for 10
days.? Severe disease with complications requires treatment
with both vancomycin 500 mg orally four times a day and met-
ronidazole 500 mg IV every 8 hours, plus vancomycin 500
mg in 500 mL saline as enema four times a day." Treatment
of the first recurrence usually consists of repeating the initial
regimen." For treatment of further recurrences tapered and/
or pulsed vancomycin regimen have been employed, based
on the theoretical rationale that these regimens suppress for-
mation of C. difficile spores and restore normal gut flora.'
Metronidazole should not be used after the first recurrence,
due to peripheral neuropathy associated with long-term use
of metronidazole.'™ Fidaxomicin is also an option, although
its use is limited by high cost and lack of data supporting
therapeutic superiority to traditional treatment options.™

There has been increased interest in immune approaches to
treat recurrent CDI." This concept is based on the rationale
that resolution of diarrhea after treatment for CDI results in
development of immune responses in the host, as evidenced
by an increase in anti-toxin antibodies after successful ther-
apy.'»'s Examples of investigative immune approaches to
treating CDI include intravenous immunoglobulin (IVIG), im-
munization with IVIG, as well as immunization with vaccines
containing toxoids A and B."? Administration of monoclonal
antibodies against C. difficile toxins in addition to antibiotic
therapy, as a form of passive immunity, is a novel strategy
used to prevent recurrent CDI.”1

Bezlotoxumab

Bezlotoxumab is a monoclonal antibody that has recently
been approved by the Food and Drug Administration for pre-
vention of CDI recurrence in patients 18 years of age or older,
who are receiving concurrent standard of care (SoC) antibac-
terial treatment for CDI and are at a high risk for recurrence.®

The recommended dose of bezlotoxumab is 10 mg/kg ad-
ministered as an IV infusion over 60 minutes in a single
dose.® Bezlotoxumab does not require any dose adjust-
ments for geriatric patients, patients with hepatic impair-
ment, or patients with renal impairment.?

Mechanism of action

Bezlotoxumab is a fully human IgG1 monoclonal antibody
that neutralizes C. difficile toxin B."”'® Following intravenous
administration, bezlotoxumab enters the gut by paracellular
transport, facilitated by the toxin.'”'® It blocks toxin B from
binding to the mucosal cells, preventing gut wall damage
and inflammation.'":18

Efficacy
Approval of bezlotoxumab is based on data from two pivotal

trials. MODIFY | and Il were phase 3, placebo-controlled,
double-blind, randomized, clinical trials conducted at 322
sites in 30 counties. A total of 2655 patients were random-
ized to the following treatment arms in a 1:1:1:1 ratio: bezlo-
toxumab, actoxumab, placebo (normal saline), and a combi-
nation arm (bezlotoxumab and actoxumab) in MODIFY 1. In
MODIFY ll, patients were randomized to bezlotoxumab, pla-
cebo (normal saline), and a combination arm (bezlotoxumab
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and actoxumab).” Actoxumab is a monoclonal antibody that
targets toxin A originally included in earlier studies with be-
zlotoxumab. However, results of these studies suggested a
lack of efficacy of actoxumab, hence its exclusion as mono-
therapy arm from the MODIFY |l trial.”

In both trials patients received 10-14 days of SoC antibiotics,
and the assigned monoclonal antibody infusion was initiated
while receiving standard treatment.

The primary efficacy endpoint of both trials was CDI recur-
rence, which was defined as a new episode of diarrhea fol-
lowing initial clinical cure. Initial clinical cure was defined
as the resolution of diarrhea for two consecutive days imme-
diately after initiation of the SoC antibiotics.”'® The second-
ary efficacy endpoint of the trials was sustained cure rate,
which was defined as clinical cure of the initial CDI and no
recurrence of CDI for the entire 12-week follow-up.'®

In the MODIFY 1 trial, initial clinical cure was achieved in
77% of the participants in the bezlotoxumab group (299
of 386) and in 83% of those in the placebo group (327 of
395) (adjusted difference, —5.3 percentage points; 95% con-
fidence interval [CI], —10.9 to 0.3). In the MODIFY |l trial,
initial clinical cure was achieved in 83% of the participants in
the bezlotoxumab group (326 of 395) and in 78% of those in
the placebo group (294 of 378) (adjusted difference, 4.8 per-
centage points; 95% CI, —0.9 to 10.4). Among participants
who received actoxumab—bezlotoxumab, initial clinical cure
was achieved in 75% (286 of 383) of those in MODIFY | and
in 72% (282 of 390) of those in MODIFY 11.7

In both trials, the percentage of participants in the modified
intention-to-treat population who had recurrent infection was
significantly lower in the bezlotoxumab group than in the pla-
cebo group (MODIFY I: 17% [67 of 386] vs. 28% [109 of 395];
adjusted difference, —10.1 percentage points; 95% Cl, —-15.9 to
-4.3; P<0.001; MODIFY II: 16% [62 of 395] vs. 26% [97 of 378];
adjusted difference, —9.9 percentage points; 95% CI, —-15.5 to
-4.3; P<0.001) and was significantly lower in the actoxum-
ab—-bezlotoxumab group than in the placebo group (MODIFY
I: 16% [61 of 383] vs. 28% [109 of 395]; adjusted difference,
-11.6 percentage points; 95% ClI, -17.4 to -5.9; MODIFY Il
15% [58 of 390] vs. 26% [97 of 378]; adjusted difference, —10.7
percentage points; 95% CI, —-16.4 to —-5.1; both P <0.001).”

Notably, no statistically significant difference in CDI recurrence
was found between placebo and actoxumab groups in MOD-
IFY | (P=0.64), confirming the findings of previous studies.”

In MODIFY |, sustained cure was achieved in 60% of the
participants (232 of 386) in the bezlotoxumab group and in
59% of the participants (225 of 383) in the actoxumab—be-
zlotoxumab group, as compared with 55% of the participants
(218 of 395) in the placebo group. In MODIFY II, sustained
cure was achieved in 67% (264 of 395) of bezlotoxumab re-
cipients and in 57% (224 of 390) of actoxumab—bezlotox-
umab recipients, as compared with 52% (197 of 378) of pla-
cebo recipients.”

Overall, the results of MODIFY | and MODIFY Il have shown

that a single 10mg/kg dose of bezlotoxumab in conjunction
with SoC antibiotics is highly effective in preventing CDI re-
currence as it reduces the risk of CDI recurrence by 40%
when compared to SoC antibiotics alone.”

Safety
The most common adverse effects reported in the trials

included infusion-related reactions (9%), headache (2%),
dizziness (1%), fatigue (1%), and pyrexia (1%), with similar
rates across the study groups.”

In both MODIFY | and MODIFY Il, heart failure was reported
more frequently in the bezlotoxumab group than the placebo
group.® It occurred in 8 participants (1%) in the actoxumab—
bezlotoxumab group, 14 participants (2%) in the bezlotox-
umab group, 2 (1%) participants in the actoxumab group,
and 12 participants (2%) in the placebo group.”

Heart failure occurred primarily in patients with underlying
congestive heart failure (CHF).2 Therefore, in patients with
CHF, bezlotoxumab should be reserved for use only when
benefit outweighs risk.®2 With respect to other adverse ef-
fects, bezlotoxumab is generally well tolerated and has a
safety profile similar to that of placebo.”

Additionally, in both trials, none of the patients tested posi-
tive for anti-bezlotoxumab antibodies, suggesting low immu-
nogenicity of this agent.®

Place in therapy
Based on results of pivotal trials, bezlotoxumab is effective

in lowering the risk of CDI recurrence and reduces the need
for subsequent antimicrobial therapy.?’ It has a tolerable
safety profile with low immunogenicity.

Patients who are at high risk for CDI recurrence may espe-
cially benefit from the use of bezlotoxumab. Those include
elderly, hospitalized, immunosuppressed, or those infected
with hyper-virulent strains.

Several limitations to the use of this agent include the need
for intravenous access and use limited to prevention only, in
a high-risk patient population. Another limiting factor is the
relatively high cost of the treatment, although one study has
shown that bezlotoxumab administered concurrently with
SoC antibiotics was cost-effective as compared to SoC an-
tibiotics alone.?'

Preventing CDI offers the potential for reduced hospital re-
admissions and reduced health care cost. Bezlotoxumab is a
promising novel non-antimicrobial management option for CDI.
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Clinical Overview of Human Papillomavirus (HPV) Vaccines
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Learning Objectives:
After participating in this activity, the participant shall be able to:
Pharmacist:
1. Identify HPV types and differentiate those which pose a risk for cervical cancer.
2. Describe currently available HPV vaccines.
3. Describe recommendations for HPV vaccines.
4. List adverse effects associated with HPV vaccines.

Pharmacy Technician: (if applicable to article)

1. Define HPV.
2. List currently available HPV vaccines and HPV types covered by vaccines.
3. List adverse effects associated with HPV vaccines.
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Activity Type: knowledge based activity

UAN: 0136-0000-18-007-H06-P; 0136-0000-18-007-HO6-T

Release Date: 2/20/18 Expiration Date: 2/20/21

Human papillomavirus (HPV) is the most common sexually transmitted infection in the United States, with an estimated 79 million
Americans currently infected.! Nearly all sexually active men and women become infected with at least one type of HPV in their life-
time.!? Although 90% of HPV infections are asymptomatic and resolve spontaneously within two years, recurrent HPV infections can
potentially lead to genital warts and cancer.? It is estimated that 360,000 people develop genital warts while over 11,000 women develop
cervical cancer in the United States each year.! Of the more than 120 types of HPV identified, approximately 40 types have been found
to infect the genital tract.>?

HPV types are categorized based on their associated risk of causing cervical cancer. Low-risk HPV types include 6 and 11; an infec-
tion with these two types can result in low-grade cervical cell abnormalities, genital warts or laryngeal papillomas. High-risk HPV types
include 16 and 18; an infection with these types may lead to the development of cervical cancer.* It is reported that type 16 is the cause
of 50% of cervical cancers while types 16 and 18 together are the cause of 70% of cervical cancers.? Table 1 classifies HPV types based
on their risk of cervical cancer, according to an international study of 1,918 women with cervical cancer and 1,928 control women.’ In ad-
dition to cervical cancer, HPV can cause vulvar, vaginal, penile, anal and oropharyngeal cancer.!? Vaccination can prevent infection with
the most common types of HPV associated with cervical cancer risk, including types 6, 11, 16, 18, which are present in the quadrivalent
HPV vaccine (qHPV) and 31, 33, 45, 52, and 58, which are present in the nine-valent vaccine in addition to the four types in the gHPV.>”

HPYV Pathogenesis

HPYV is a double-stranded deoxyribonucleic acid (DNA) virus of approximately 8000 base pairs.®® Research has shown that HPV DNA is
present in anogenital cancers and is necessary to immortalize malignant cells. The HPV oncogenes are also necessary to maintain the ma-
lignant state.® Among its oncogenes are two well-studied early (E) gene regions, E6 and E7, that disrupt important cell cycle proteins. The
E6 oncoprotein binds to and degrades p53, preventing apoptosis of infected cells.” The E7 oncoprotein binds to the retinoblastoma protein
and ultimately results in mutagenic events.® The cell-mediated immune response, especially of CD4+ T cells, plays a key role in preventing
the progression of HPV infection. Protection against specific types of HPV occurs due to the presence of neutralizing antibodies present at
the site of infection and persists as long as the concentration is sufficient.

Currently Available HPV Vaccines
The approval of the first HPV vaccine in 2006 was a vital stepping stone in the development of additional HPV vaccines and the preven-
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Table 1. HPV Types and Cervical Cancer Risk®

Risk of Cervical Cancer HPYV Types

High-Risk 16*, 18%, 31*, 33*, 35%, 39, 45%*, 51, 52*, 56, 58*, 59, 68, 73, 82
Probable-High Risk 26, 53, 66

Low-Risk 6, 11,40, 42,43, 44, 54, 61, 70, 72, 81, CP6180

*Denotes the most common HPV types in patients with cervical cancer

tion of HPV related conditions.? The L1 capsid proteins within the vaccine self-assemble into virus-like proteins (VLPs) when expressed
by cells.4,10 The VLPs contain the same antigenic determinants as the HPV virion; however, the VLPs do not have viral DNA and cannot
cause infection.4 Immunity of the host depends on the development of antibodies to antigenic determinants present on the viral capsids.*

Three HPV vaccines are currently available in the United States: Cervarix® (2vHPV vaccine), Gardasil® (qHPV vaccine), and Gardasil
9® (9vHPV vaccine).® " !! Gardasil 9%, the most recent of these three vaccines to be approved by the FDA, provides protection against
an additional five HPV types: 31, 33, 45, 52, and 58, in addition to HPV types 6, 11, 16 and 18.7 These additional HPV types cause
approximately 20% of cervical cancers and are not covered by the other two available HPV vaccines.!? Table 2 summarizes the three
FDA-approved HPV vaccines and their indications.

Table 2: Currently Available HPV Vaccines

Vaccine HPV Initial Approval Indications
Gardasil®® (Merck) Quadrivalent: 2006 Girls and Women Ages 9 through 26:
e HPV-6 * Prevention of cervical, vulvar, vaginal and anal cancers
e HPV-11 caused by HPV 16 and 18
e HPV-16 * Prevention of genital warts caused by HPV 6 and 11
e HPV-18 » Prevention of CIN grades 2/3 and cervical AIS, CIN grade 1,

VIN grades 2/3, VaIN grades 2/3, and AIN grades 1/2/3
caused by HPV 6, 11, 16, and 18
Boys and Men Ages 9 through 26:
* Prevention of anal cancer caused by HPV 16 and 18
* Prevention of genital warts caused by HPV 6 and 11
* Prevention of AIN grades 1/2/3 caused by HPV 6, 11, 16, and 18

Cervarix®!! Bivalent: 2009 Girls and Women Ages 9 through 25:
(GlaxoSmithKline) e HPV-16 ¢ Prevention of cervical cancer
* HPV-18 * Prevention of CIN grade 2 or worse and AIS
* Prevention of CIN grade 1
Boys and Men:
¢ Not Indicated
Gardasil-9°7 (Merck) 9-Valent: 2014 Girls and Women Ages 9 through 26:
e HPV-6 * Prevention of cervical, vulvar, vaginal, and anal
e HPV-11 cancer caused by HPV 16, 18, 31, 33, 45, 52, and 58
* HPV-16 * Prevention of genital warts caused by HPV 6, 11
e HPV-18 * Prevention of CIN grade 2/3 and AIS, CIN grade 1,
 HPV-31 VIN grades 2/3, VaIN grades 2/3, and AIN grades 1/2/3
e HPV-33 caused by HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58
e HPV-45 Boys Ages 9 through 26:
e HPV-52 * Prevention of anal cancer caused by HPV 16, 18, 31, 33,
e HPV-58 45,52, and 58

* Prevention of genital warts caused by HPV 6 and 11
e Prevention of AIN grades 1/2/3 caused by HPV 6, 11, 16,
18, 31, 33, 45, 52, and 58

Abbreviations: AIN-anal intraepithelial neoplasia, AIS-adenocarcinoma in situ, CIN-cervical intraepithelial neoplasia, VaIN-vaginal intraepithelial
neoplasia, VIN-vulvar intraepithelial neoplasia
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Recommendations for HPV Vaccinations

The most recent Advisory Committee on Immunization Practices (ACIP) recommendations regarding the HPV vaccinations were
made available in the Morbidity and Mortality Weekly Report on March 27, 2015. The ACIP updates incorporate evidence for the
recommendation of the 9vHPV as one of the HPV vaccines for routine vaccination. Table 2 provides an overview of the current ACIP
recommendations regarding HPV vaccine administration.!’ These new recommendations will be included in the immunization schedules
that the ACIP will publish in February 2016."

Table 3: Current ACIP Recommendations for HPV Vaccinations!’

Women Men
Initiation Age: 11 or 12 years; may initiate at age 9*
Age 13 through 26: Age 13 through 21:
* Women who have not previously received an * Men who have not previously received an HPV
HPV vaccination vaccination
* Women who have yet to complete the three-dose series e Men who have yet to completed the three-dose series
(see “Administration Schedules”) Age 22 through 26:

* Men who have sex with men
e Immunocompromised persons (i.e. HIV infection)

Recommended vaccines: Recommended vaccines:
e 2vHPV * gqHPV

e gHPV e OvHPV

e 9vHPV

*For routine vaccination, ACIP recommends initiating the 3-dose series at age 11 or 12 years. The vaccination series can also be initi-
ated at age 9 years. Children at age 9 years with history of sexual abuse or assault that have not initiated or completed the 3-dose series
can be administered the vaccine. Vaccination is also recommended for females 13 to 26 years and men 13 to 21 years who have not
previously received the vaccination or have not completed the 3-dose series. Vaccination is also recommended for men 22 to 26 years
who have sex with men and for immunocompromised persons.

Administration Schedules

All three vaccines are administered in a three-dose schedule (0.5 mL each). The second dose is administered one to two months after
the first dose, and the third dose is administered six months after the first dose. Should the recommended administration schedule be
interrupted, the vaccination series does not have to be re-initiated. If the vaccine previously administered is unknown, any of the three
vaccines may be administered to continue or complete the series for females. Likewise, either the gHPV or 9vHPV may be administered
to continue or complete the series for males.!

Contraindications, Precautions, and Adverse Events

All three HPV vaccines are contraindicated in individuals with hypersensitivity reactions to any vaccine component. The 2vHPV
should not be used in those with anaphylactic latex allergy because the tips of the prefilled syringes may contain natural rubber la-
tex.10, 11 The qHPV and 9vHPYV are contraindicated in individuals with a history of hypersensitivity to yeast because it is a vaccine
component.5 710

As per manufacturer package inserts, syncope, sometimes associated with tonic-clonic movements and other seizure-like activity,
has been reported after HPV vaccination. Therefore, a fifteen-minute observation period after vaccine administration is recommended.
Syncope associated with tonic-clonic movements has been reported to be transient and responds to restoring cerebral perfusion by
maintaining a supine or Trendelenburg position.®7*!!

HPYV vaccines are not recommended for pregnant women. If a woman becomes pregnant after initiating the vaccination series, the
remainder of the three-dose series should be delayed until after pregnancy. No intervention is required if HPV vaccine has been admin-
istered during pregnancy. There is a pregnancy registry for 9vHPV and any vaccine exposure during pregnancy may be reported to the
corresponding manufacturer for 2vHPV and qHPV or the Vaccine Adverse Event Reporting System (VAERS). Adverse events after
administration of any vaccine should also be reported to VAERS.!
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Table 4: Pivotal Trials Regarding the Quadrivalent and 9-valent HPV Vaccines

Triala

Garland SM,
Hernandez-Avila M,
Wheeler CM,

et al. (2007)"

The FUTURE II
Study Group (2007)'3

Reisinger KS, Block
SL, Lazcano-Ponce E,
et al. (2007)"

Ferris D, Samakoses R,
Block SL,
et al. (2014)*

Vaccine Studied

qHPV

qHPV

qHPV

qHPV

Study Design

International,
multicentered,
randomized,
double-blind,
placebo-controlled

International,
multicentered,
randomized,
double-blind,
placebo-controlled

International,
multicentered,
randomized,
double-blind,
placebo-controlled

Long-term study data;
*Placebo subjects
from Trial #19
received qHPV at
month-30

Study Population

5,455 women
Age 16 to 24 years

12,167 women
Age 15 to 26 years

1,781 sexually
naive children
Age9to 15
years

1,781 sexually
naive children
Age 9 to 15 years

Study Findings

* 73% effective

(95% CI, 58-83)

when all grades of
EAG or vaginal lesions
were combined

55% effective (95% CI,
40-66) when all grades
of cervical lesions

were combined

No cancers associated
with any gHPV identified

98% effective (95% CI,
86-100) in preventing
HPV type 16/18-

related high grade
cervical lesions in per-
protocol susceptible
population

44% effective (95% CI,
26-58) in preventing HPV
type 16/18-related high
grade cervical lesions in
intention-to-treat population

>99.5% of subjects had
seroconverted by 1
month after
completing the 3-dose
series, regardless of gender

GMTs and seroconver-
sion rates in boys were
noninferior to those in
girls for each vaccine
component (P<0.001)

EVG

¢ Female: no cases of
qHPV-related diseases
observed. 2 cases of
HPV16-related persis-
tent infection of >4
months’ duration

was detected.

Male: no cases of
qHPV-related diseases
were observed. 1 case of
HPV6-related and 1 case
of HPV16-related persis-
tent infection of >4
months’ duration was
detected.

Clinical Implications

qHPV is highly effective in
preventing anogenital
warts, VIN, VaIN, and CIN
associated with HPV types
6,11, 16, and 18 in

young women.

qHPYV is highly effective in
preventing HPV 16 or 18-
related CIN grade 2 or 3
and AIS in young women
who had not been previously
exposed to either

HPV 16 or 18.

qHPYV induced persistent
anti-HPV serological
responses in majority of
subjects for at least 12
months, was generally

well tolerated, and supports
universal vaccination

of adolescents.

qHPV demonstrated clinical
effective protection from
HPV 6, 11, 16, and 18-
related infection and
disease and sustained
antibody titers over

8 years in adolescents.

Page 22

The New Jersey Journal of Pharmacy




NJPhA Continuing Education Activity
Audience: Pharmacists & Pharmacy Technicians

P Jrzes Flramnecists Ssodatian 22,1370

Triala

Munoz N, Manalastas R,
Pitisuttithum P,
et al. (2009)*!

Castellsague X, Munoz
N, Pitisuttithum P,
etal. (2011)*

Giuliano AR, Palefsky
JM, Goldstone S,
etal. (2011)"

Palefsky JM, Giuliano
AR, Goldstone S,
etal. (2011)'¢

Hillman RJ, Giuliano
AR, Palefsky JM,
et al. (2012)%

Vaccine Studied

qHPV

qHPV

qHPV

qHPV

qHPV

Study Design

International,
multicentered,
randomized,
double-blind,
placebo-
controlled

End of study data
from Trial #21

after a median follow-
up of 4 years

International,
multicentered,
randomized,
double-blind,
placebo-controlled

Substudy of
Giuliano AR,
Palefsky JM,
Goldstone S, et al.
(2011)"7

Immunogenicity
results of
Giuliano AR,
Palefsky JM,
Goldstone S,

et al. (2011)"

Study Population

3,819 women
Age 24 to 45
years

3,819 women
Age 24 to 45
years

4,065 males
Age 16 to 26 yearsq

602 MSM
Age 16 to 26 years

3,463 HM

Age 16 to 23 years
and 602 MSM
Age 16 to 26 years
(see Trial #17)

Study Findings

* Vaccine efficacy against
combined incidence of
infection of at least 6
months’ duration and
cervical and external
genital disease related to
qHPV types — 90.5%
(95% CI, 73.7-97.5)
Prevention of vaccine-
type-related infection
alone — 92.6% (95% CI,
76.9-98.5)

Vaccine efficacy against

combined incidence of

persistent infection,

CIN, or EGL related

to qHPV types:

 Per-protocol efficacy —
88.7% (95% CI, 78.1-94.8),

* Naive to the relevant
HPV type — 79.9%
(95% CI, 69.4-87.3)

¢ Intention-to-treat —
47.2% (95% CI, 33.5-58.2)

* Women aged 24-34 years
-91.3% (95% CI,
78.4-97.3)

* Women aged 35-45 years—
83.8% (95% CI, 57.9-95.1)

The qHPV vaccine efficacy
was 65.5% (95% CI

45.8 —78.6) for

lesions related to

qHPV types

Vaccine efficacy against
AIN due to any HPV
type: 25.7%

(95% CI, -1.1 — 45.6)
Vaccine efficacy against
AIN due to qHPV types:
50.3% (95% CI, 25.7 —
67.2)

Significant reductions in
both AIN of grade 1
(49.6%; 95% CI, 21.2 —
68.4) and AIN of grade 2
or 3 (54.2%; 95% CI,
18.0 — 75.3)

97.4% of subjects
seroconverted for gHPV
types by month-7 with
anti-qHPV types GMTs
reaching peak values

1 month after dose 3
(month-7).

Clinical Implications

qHPYV is highly effective
against infection of at
least 6 months’ duration,
cervical disease, and
external genital diseases
related to HPV 6, 11, 16,
and 18 in women

24 to 45 years.

qHPV demonstrates efficacy,
immunogenicity, and

safety in women between
the ages of 24 and 45 years
based on final 4-year
follow-up data.

qHPYV is effective in prevent-
ing the development of
external genital lesions
associated with HPV

types 6, 11, 16, and 18 in
males 16 to 26 years.

qHPV is effective in prevent-
ing HPV 6, 11, 16, and 18-
related AIN of grades 1, 2,
or 3, and persistent anal
infection with each of the
four HPV strains, and detection
of HPV 6, 11, 16, or 18 DNA
in both the per protocol and
intention-to-treat populations
among MSM.

qHPV is highly immunogenic
for all vaccine types in HM
age 16 to 23 years and MSM
age 16 to 26 years. HM had
higher GMT levels for all
vaccine HPV types at their
peak than did MSM.
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Triala Vaccine Studied | Study Design Study Population Study Findings Clinical Implications
Joura EA, Giuliano AR, International, * Incidence of high grade |9vHPV prevented cervical,
Iversen O-E, qHPV,9 multicentered, 14,215 women cervical, vulvar, and vaginal |vulvar, and vaginal disease,
et al. (2015)'® vHPV randomized, Age 16 to 26 years disease among all partici- [and persistent infection
double-blind, pants:14.0 per 1000 person [related to HPV-31, 33, 45,
phase 2b-3 years in both the gHPV |52, and 58. Subjects who
and 9vHPV groups received the 9vHPV had
* Number of cases of infec-|antibody responses to HPV
tion and disease associated |6, 11, 16, and 18 that were
with HPV 6, 11, 16, and |noninferior to subjects who
18 was similar in the received the gHPV.
9vHPV and the gHPV
group.
Damme PV, Olsson SE, [9vHPV International, 3,074 subjects: * GMT responses in girls | The antibody responses in 9
Block S, et al. (2015)* multicentered 9 to 15 year old girls and boys were noninferior |to 15 year old boys and
(N=1,935), 9 to 15 year| to those of young girls were noninferior to
old boys (N=669), 16 | women. those observed in 16 to 26
to 26 year old females|* Month 7 GMTs in girls |year old women. Therefore,
(N=470) and boys were higher than |this study supports the
those in young women  |bridging of efficacy findings
* >99% of participants sero-|for the 9vHPV from 16 to
converted by month 7 to |26 year old women to 9 to
all 9 HPV types, meeting |15 year old boys and girls.
the criterion for noninferi-
oirty antibody responses
Castellsague X, International, 1,106 HM, e All 9 vaccine HPV types: |The antibody response in HM
Giuliano AR, Goldstone, |[9vHPV multicentered 313 MSM and month-7 GMTs in HM  |age 16 to 26 years was
et al. (2015)» 1,101 women were higher than noninferior to those observed|
Age 16 to 26 years those in women or MSM. |in women age 16 to 26 years.
* >99% of participants sero-|Study supports the bridging
converted by month 7 to |of efficacy findings from men
all 9 HPV types in all to women ages 16 to 26
3 groups. years. Antibody responses
* GMT responses in HM  |for all vaccine HPV types
were non-inferior to those [were numerically lower in
in young women. MSM than in heterosexual
men and women.

“Refer to corresponding reference for citation

Abbreviations: 9vHPV-nine-valent human papillomavirus vaccine, AIN-anal intraepithelial neoplasia, AIS-adenocarcinoma in situ,
CIN-cervical intraepithelial neoplasia, EGL-external genital lesions, EAG-external anovaginal, EVG - early vaccination group, GMT-
geometric mean titer, HM-heterosexual men, MSM-men who have sex with men, qHPV-quadrivalent human papillomavirus vaccine,
ValN-vaginal intraepithelial neoplasia, VIN-vulvar intraepithelial neoplasia.

The most common adverse events associated with all HPV vaccines are injection site reactions, which include pain (71% to 90%),
swelling (13% to 49%), and erythema (7% to 42%).6, 7, 11, 14-16 Fever has also been reported as a common systemic adverse effect
to the gHPV and 9vHPV.6, 14, 17 Headache, nausea, dizziness, and fatigue are other systemic adverse effects related to both gHPV and
9vHPV.6, 7, 18 Common adverse events of 2vHPV include myalgia, gastrointestinal symptoms and arthralgia.'!

Pivotal Trials
Clinical trials demonstrating the efficacy of the HPV vaccine as well as trials supporting the bridging of the 9vHPYV to specific popula-
tions have been conducted. Table 4 summarizes the clinical implications of pivotal trials involving the qHPV and 9vHPV.
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Role of the Pharmacist

Recent findings have indicated a slight increase in the number
of boys and girls aged 13 to 17 receiving HPV vaccinations. The
CDC’s 2014 National Immunization Survey-Teen reveals that
60% of adolescent girls and 42% of adolescent boys have received
one or more doses of the HPV vaccines, this is a 3% increase in
adolescent girls and 8% increase in adolescent boys from 2013.
However, the number of preteens vaccinated against HPV is still
not sufficient; 4 out of 10 adolescent girls and 6 out of 10 adoles-
cent boys have not initiated the HPV vaccination series.?® These
statistics suggest that patients and parents may not be aware of the
importance of these vaccines. In 47 states, including New Jersey,
Connecticut, Massachusetts, and Maryland, as well as the District
of Columbia and Puerto Rico, pharmacists are authorized to ad-
minister HPV vaccines. However, states have varying age limita-
tions on patients that pharmacists can vaccinate. States also vary
in their requirements for a prescription to vaccinate.”’ In a study
evaluating state laws and regulations regarding pharmacists’ au-
thorization to administer HPV vaccines, the authors conclude that
pharmacists’ ability to administer the HPV vaccine varies by state
and that these regulations result in underuse of pharmacists in the
efforts to expand HPV vaccination.”® Pharmacists are accessible
and knowledgeable health care providers who can provide pa-
tients, parents, and other health care providers education about the
benefits of the HPV vaccines, hopefully leading to an increase in
the number of adolescents who are vaccinated.
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Pharmacy Spotlight

Pharmacists at the Forefront of Adolescent Drug Abuse Education

Jenny Seo, PharmD Candidate 2018
Julie Kalabalik, PharmD, BCPS, BCCCP

The rates of drug overdose deaths significantly climbed be-
tween 1999 and 2015 for all age groups according to the
National Vital Statistics System (NVSS) and Centers for Dis-
ease Control and Prevention (CDC).! As one of the top three
highest-rated honest and ethical professionals in the United
States,? pharmacists have the responsibility to fulfill a soci-
etal role of ensuring safe and appropriate use of drugs for
patients in the community. The National Survey on Drug Use
and Health (NSDUH) also demonstrated that approximately
6.3 million adolescents and young adults had a substance
use disorder (SUD) or received substance use treatment at
a specialty facility in 2016.% This statistic reflects an alarming
trend because early-onset substance abuse is recognized
as a risk factor for dependence later in life.*

Based on the American Society of Health-System Pharma-
cists (ASHP) statement on the pharmacist’s role in substance
abuse prevention, education, and assistance, it is recom-
mended that pharmacists be actively involved in substance
abuse education.® However, data on pharmacist involvement
in drug abuse education is currently lacking. Therefore, this
spotlight article describes the impact of a pharmacist-led drug
abuse educational program on a special adolescent popula-
tion and highlights the role of pharmacists in halting the drug
abuse epidemic.® The program was proposed for elite stu-
dents of a high-performing high school,® a population pre-
sumed to be at higher risk than students of national norms.”

As a graduate from one of the major specialized science high
schools, | collaborated with school administrators to organize
and deliver this all-day pharmacist-led drug abuse educa-
tional program. | had the pleasure of designing this program
as the first drug abuse coordinator for the gifted adolescents.
| collaborated with New York City Society of Health-System
Pharmacists, Royal Counties Society of Hospital Pharma-
cists, and New Jersey Society of Health-System Pharmacists
to form a team of 20 educators composed of pharmacy direc-
tors, managers, faculty, and student pharmacists from local
pharmacy schools such as St. Johns University, Long Island
University, Touro College, and Fairleigh Dickinson Universi-
ty. The presentation was reviewed by faculty from Fairleigh
Dickinson University, School of Pharmacy and Health Sci-
ences prior to delivery. The program provided opportunities
for student pharmacists and active pharmacists in New York
and New Jersey to stand at the forefront of drug abuse edu-
cation and prevention for a targeted population.

In April 2017, the program was provided to 474 high school
juniors enrolled in Stuyvesant High School, one of New York
City’s major specialized high schools. This program included
a 40-minute interactive presentation delivered in 10 consecu-

tive class periods during one day. Each pharmacy educator
was assigned to deliver one portion of the presentation in
the allotted time for two to three classes throughout the day.
Each class size was approximately 40 to 50 students. The
presentations’ content included information on commonly
abused drugs including over-the-counter medications (e.g.
guaifenesin), central nervous system stimulants (e.g. am-
phetamines), and depressants (e.g. alprazolam). Moreover,
our educational program included additional information on
the role of pharmacists in healthcare today. Each class pre-
sentation concluded with a short video-clip from the New
Jersey Society of Health-Systems Pharmacists to supple-
ment our discussion of the pharmacy profession. Pharmacy
educators were able to further speak to the negative conse-
quences of drug abuse observed in clinical settings and to
raise awareness on the evolving scope of pharmacy practice.

As a quality improvement initiative, an anonymous, 22-item
post-program survey was administered to the high school
student participants to assess the effectiveness of the pro-
gram. The survey consisted of three categories of questions
based on the program objectives: student perception of the
program, knowledge about commonly abused drugs, and
knowledge about the current pharmacy profession. Descrip-
tive statistics were utilized to evaluate and present the data.

The survey response rate was 72.8% (n=474). The majority
of the students (67.5%) strongly agreed or agreed that they
were more knowledgeable about the dangers of drug abuse
following this presentation. Nearly 80% of the students strongly
agreed or agreed that they learned something new and useful
during this presentation. Seventy-five percent of the students
reported that they felt more knowledgeable about drugs com-
monly abused by high school students following this presenta-
tion. However, only 46.4% of the students responded that they
felt more knowledgeable about resources available to students
with drug abuse issues. The lower percentage response for this
question highlights an area for improvement. The majority of
the students responded correctly to all knowledge-based ques-
tions ranging from 62.1 to 98.2% (Table 1). The majority of the
students (76.6%) felt that the program expanded their under-

Table 1. Post-program
Evaluation of Student Knowledge

Content of Questions Correct Responses

(%)
Q1. About drugs 98.2
Q2. About dangers of drug abuse | 67.2
Q3. About pharmacy profession 90.9
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standing of the role of pharmacists in healthcare. The majority
of the mean scores of student perception questions indicated
“strongly agreed” or “agreed,” which demonstrated positive im-
pact of the program on elite high school juniors’ knowledge and
awareness in combating drug exposure and abuse.

Overall, this program was well-received, and the results dem-
onstrated effectiveness of the program. The audience had
an opportunity to enhance their understanding of commonly
abused drugs and of the pharmacy profession. The students
were very receptive to the program as was evident in the
feedback from educators. This study emphasized the essen-
tial role of pharmacists in raising awareness on health risks
and consequences of drug abuse in elite high school stu-
dents. Some key limitations of this study include involvement
of different educators in each session, omission of compara-
tor group in the form of a pre-program survey, and single-cen-
tered setting. Student feedback included recommendations to
host more educational programs similar to our program and
to incorporate personal accounts of patients who conquered
drug abuse in the future delivery of the program (Table 2).
Student feedback would allow us to tailor our program to meet
their academic needs and personal interests in the future. Ad-
ditional studies should investigate how educational programs
shape drug abuse behaviors in high school students.

The pharmacist-led drug abuse educational program brought
student pharmacists and pharmacists together from differ-
ent regions and areas of practice. Pharmacists are encour-
aged to serve the community by becoming actively involved
as drug abuse educators to prevent and reduce the occur-
rence of substance abuse in the adolescent population. The
results from this study was accepted and presented as a
poster presentation at the 2017 American College of Clinical
Pharmacy (ACCP) Annual Meeting in Phoenix, Arizona.

Table 2. Examples of Post-program
Student Feedback

“I would coordinate more educational programs like this”

“I became more aware of the adverse effects of drugs com-
monly abused by high school students”

“It was interesting to learn about the roles and
responsibilities of pharmacists in clinical settings”

“I would help prevent drug abuse in my school by
reminding my friends of the dangers that drugs can cause”

“Sharing a personal anecdote from someone whom students
can relate to may be more engaging in the future”

”I would like to learn how drugs chemically affect the body
and the mind, especially their mechanisms of action”
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