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out of control, pharmacists
are essential warriors in the fight against this scourge. On
the front lines of dispensing pain medications and providing drug-related counseling, pharmacists can help by preventing and treating opioid use disorder and overdoses.
The numbers paint a bleak picture. Drug overdose deaths
increased by nearly 5% between 2018 and 2019 and have
quadrupled since 1999, and more than 70% of the 70,630
deaths in 2019 involved an opioid, according to the CDC.1
The situation has not improved. The CDC estimates that
more than 107,000 drug overdose deaths occurred in the
United States between December 2020 and December 2021.2
The CDC offers resources for pharmacists to use in fighting the opioid epidemic, including an information sheet
with tips on starting conversations with patients, preventing
abuse, and red flags such as altered or forged prescriptions,
cash payments, early or inconsistent fills, and multiple prescribers.3 Other resources are available from the American
Pharmacists Association, the US Drug Enforcement
Administration, and the Substance Abuse and Mental Health
Services Administration.
Pharmacy Times® will continue to bring pharmacists the
latest news and resources to help them play a part in fighting this national crisis.
Meanwhile, with the new school year about to begin, our
Cover Feature in this issue details everything pharmacists
need to know about COVID-19 vaccines for children and
teens. Also in this issue, we look at preventing and treating
atopic dermatitis flare-ups, reducing dietary sodium for
older adults with hypertension, preventing drug interactions with nirmatrelvir/ritonavir (Paxlovid), assessing OTC
medications, and foot care for patients with diabetes. Our
Technician Focus explores cultural competence for pharmacy technicians and how training and knowledge about
appropriate communication with individuals of diverse
backgrounds improves adherence and outcomes.
Enjoy the rest of the summer, and thanks for reading.
WITH THE OPIOID EPIDEMIC RAGING
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Pharmacist Educational Objectives
At the completion of this activity, the participant will be able to:
• Differentiate among the various integrated continuous
glucose monitoring (iCGM) products available
• Determine barriers in the adoption of iCGM in
diabetes management
• Explore best practices for the use of iCGM in the
management of persons with diabetes
• Investigate common questions about iCGM from persons
with diabetes and health care providers
Pharmacy Technician Educational Objectives
At the completion of this activity, the participant will be able to:
• Elaborate on differentiating characteristics among the
various integrated continuous glucose monitoring (iCGM)
products available
• Recall the necessary components to operate and maintain a
CGM system
• Discuss barriers in the adoption of iCGM in diabetes
management
• Review common questions about iCGM from persons with
diabetes and health care providers
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FDA Approvals

Drug name

Indication

Manufacturer

Date
approved

Indigotindisulfonate sodium
(Bludigo)

For use as a visualization aid in the cystoscopic assessment of the integrity
of ureters in adults, following gynecological and urological endoscopic,
open, or robotic surgical procedures

Provepharm

7/12/22

Crizotinib (Xalkori)

For the treatment of adult and pediatric patients 1 year and older
with unresectable, recurrent, or refractory inflammatory ALK-positive
myofibroblastic tumors

Pfizer

7/14/22

Ruxolitinib cream 1.5%
(Opzelura)

For the topical treatment of nonsegmental vitiligo in adult and pediatric
patients 12 years and older

Incyte

7/18/22

Zonisamide oral suspension
(Zonisade)

For adjunctive therapy for patients with epilepsy, 16 years and older, who
suffer from partial seizures

Eton
Pharmaceuticals,
Inc and Azurity
Pharmaceuticals

7/18/22

FT218 (Lumryz)

Tentatively approved for the treatment of cataplexy and excessive daytime
sleepiness caused by narcolepsy

Avadel
Pharmaceuticals

7/19/22

Belimumab (Benlysta)

For patients 5 to 17 years with active lupus nephritis who are undergoing
standard therapy

GlaxoSmithKline

7/27/22

Coaculation factor IX
(recombinant) (Rebinyn)

For routine prophylaxis in adults and children to prevent bleeding in
individuals with hemophilia B

Novo Nordisk

7/29/22

FOR THE FULL FDA APPROVALS LIST, GO TO PHARMACYTIMES.COM
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Editor’s Note

SBIRT Spells
Cornerstone of
Future Pharmacy
Practice

Our Health Care System
Flunks Every Available Test of
Public Health and Population
Management Readiness and
Response; It Is Time to Call in the
Cavalry
By TROY TRYGSTAD, PHARMD, PHD, MBA, PHARMACY
TIMES ® EDITOR IN CHIEF

and improving public
health is most apparent in our contributions to fighting a pandemic
during the past 2 years. Community pharmacies have administered
COVID-19 vaccines and diagnostic tests to hundreds of millions of
Americans, disproportionally more so than other providers have for
patients in rural and underserved areas. Policy leaders have discovered
what we in pharmacy already knew: Community pharmacies are not
only accessible and trusted but also equipped to provide appropriate
screening, protocol-driven interventions, and successful referrals to
fill gaps in the health care system.

THE CONNECTION BETWEEN COMMUNITY PHARMACY

Introduction to SBIRT
Enter SBIRT (Screening, Brief Intervention, and Referral to Treatment).
The SBIRT model is based on the 1990 Institute of Medicine report,
“Broadening the Base of Treatment for Alcohol Problems.”1 The connections and potential applications to community pharmacy from that
report are fascinating, as they reference the need for
community-based screening tools that fill a gap between primary
prevention and intensive treatments. SBIRT was developed for alcohol
and tobacco use disorders and has been expanded over the years to
include illicit and prescription drug use. This is where the Substance
Abuse and Mental Health Services Administration stepped in during
2003 to further develop and define SBIRT for Substance Use Disorder
(SUD), which included developing evidence through grants and
research, additional resources, and reimbursement codes.2 Research
suggests that the community pharmacy setting is a feasible location to
administer SBIRT for SUD.3

Expanding on SBIRT’s Origins to Other Disease States
Undertreated and undiagnosed diseases are a main driver of morbidity and mortality. Nearly a quarter of all diabetes cases (23%) are
undiagnosed, and more than 11 million Americans have undiagnosed
hypertension, despite having usual care provided by a health care professional.4,5 Nearly two-thirds of cases of depression go undiagnosed,
leading to higher aggregate health care costs.6,7 Each of these diseases
has fairly easy-to-administer diagnostic protocols via labs (blood
glucose and A1c), questionnaire (PHQ 2/9), or vitals (mm Hg). Many
diseases are readily diagnosed using standardized protocols with standardized treatment paths.

AUTHOR BIO
TROY TRYGSTAD, PHARMD, PHD, MBA , is the executive

director of Community Pharmacy Enhanced Services Network
(CPESN) USA, a clinically integrated network of more than 3500
participating pharmacies.
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FDA Paxlovid Action Affirms Need for SBIRT Expansion, Growth
The launch of Paxlovid (nirmatrelvir/ritonavir) has certainly underwhelmed, not for the medication itself but by the health care system’s
inability to get patients to seek it through the traditional means of
scheduling an appointment with a physician’s office, getting a prescription, and then getting it filled. Initial attempts at “test-to-treat” sites were
helpful for individuals in proximity to them but those were limited in
availability. The FDA rightly concluded that the best strategy for public
health is to let pharmacists prescribe it, as they are the most accessible, convenient, and trusted health care providers in the system.

Subscribe to our
newsletters for
practical tips and
valuable resources

an implementation approach to achieve replication, sustainability, and scale-up. To produce consistent results, the
UNC implementation framework employs 3 key elements: a
usable intervention (eg, SBIRT tool kit), an implementation
road map (eg, workflow integration), and the capture of
metrics that matter (eg, A1c levels or blood pressure control)
to at-risk providers, payers, and pharmacies. Pharmacy
organizations are enrolling patients, and the project runs
through mid-2023.

What’s Next?

The FDA requires screening (lab test for COVID-19), allows
for brief intervention (prescribing of a short course of
Paxlovid under strict protocols and safety checks), and provides guidance on referrals to other health care providers
in instances where intervention is either unwarranted or
potentially unsafe, for treatment of COVID-19 and conditions preventing the use of Paxlovid.

© Lily Reeve s

Catalyzing SBIRT Services Through Multistate Pilot
In 2020, the University of North Carolina (UNC) at Chapel
Hill’s Eshelman School of Pharmacy and the National
Association for Chain Drug Stores Foundation partnered to
launch the Community-based Value-driven Care Initiative.
After an extensive review and advice from payers and physician groups, 3 interventions were chosen that fill gaps in
care and are feasible to deliver in the community pharmacy
setting: behavioral health screenings and comprehensive cardiovascular and diabetes programs. Participating
pharmacy organizations were recruited in multiple states,
including Iowa, North Carolina, Missouri, Pennsylvania,
and Virginia.
The therapeutic interventions are divided into 2 parts.
First is a SBIRT process, in which the pharmacist screens
the patient and provides a brief intervention based on the
results. From there, the patient is referred to the appropriate
care provider for treatment. The second part of the intervention involves health education, with the pharmacist
educating patients about the treatment plan and helping to
manage their medications.
The secret sauce of the project is an opportunity to
expand the SBIRT process to chronic conditions in the community pharmacy setting. This is accomplished through

Community pharmacies are in an ideal position to bolster
the nation’s public health system as we fight this pandemic. This is the next logical step in screening and referring
patients for a variety of disease states. Payers and physicians’ organizations need help identifying patients who
receive insufficient diagnoses to prevent negative outcomes
and excessive costs downstream. Pharmacies can fill this
void and will soon have the implementation tools to scale
up these interventions.
Follow the progress of the pharmacy networks at the UNC
Blog (https://pharmacy.unc.edu/divisions/pace/blog/). ■
Jon Easter, BPharm, RPh, coauthored this article. He is a professor of the practice at the UNC Eshelman School of Pharmacy
and directs the US Healthcare and Health Policy and Managed
Care courses and leads the pharmacy practice domain with the
global PharmAlliance collaboration. He is also an associate faculty director at the UNC Center for the Business of Health.
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Study: Vitamin B6 Supplements
Reduce Anxiety, Depression
TAKING HIGH-DOSE VITAMIN B 6 (PYRIDOXINE hydrochloride)
tablets reduced anxiety and depression, according to results of
a study conducted by investigators at the University of Reading
in England. The investigators aimed to measure the impact of
high-dose vitamin B6 on young adults. They found that the
individuals reported feeling less anxious and depressed after
taking the supplements each day for a month, according to a
statement from the University of Reading.
The study results, published in Human Psychopharmacology:
Clinical and Experimental, showed evidence supporting the use of
supplements to modify levels of activity in the brain to prevent or
treat mood disorders, according to the statement.
“The functioning of the brain relies on a delicate balance
between the excitatory neurons that carry information around and

22
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inhibitory ones, which prevent runaway activity. Recent theories
have connected mood disorders and some other neuropsychiatric conditions with a disturbance of this balance, often in the
direction of raised levels of brain activity,” David Field, PhD, from
the School of Psychology and Clinical Language Sciences at the
University of Reading, said in a statement. “Vitamin B6 helps the
body produce a specific chemical messenger that inhibits impulses
in the brain, and our study links this calming effect with reduced
anxiety among the participants.”
Results of previous studies have suggested that Marmite or multivitamins can lower stress levels.
However, few studies have explored which specific vitamins
cause the effect, according to the statement.
This study focused on the potential role of vitamin B6,
which increases the body’s production of gamma-aminobutyric
acid, a chemical that blocks impulses between nerve cells in the
brain.—Ashley Gallagher

Analysis Shows Evidence of Inaccurate
Labeling, Misleading Claims Among
CBD Products

Patients With Vaccine-Related
Fears Face Higher Risk of
Dizziness, Lightheadedness

RESULTS OF A NEW STUDY showed significant evidence of inaccu-

PATIENTS WITH VACCINE-RELATED FEARS are less

rate and misleading labeling of cannabidiol (CBD) content, according to an analysis published in JAMA Network Open. Some of these
nonprescription products had amounts of Δ-9-tetrahydrocannabinol
(THC), including products claiming to be THC free, said a news
release from Johns Hopkins Medicine.
“Misleading labels can result in individuals using poorly regulated
and expensive CBD products instead of FDA-approved products that are
established as safe and effective for a given health condition,” study
lead author Tory Spindle, PhD, assistant professor of psychiatry and
behavioral sciences at Johns Hopkins University School of Medicine,
said in the release.
CBD and THC are commonly known compounds in the plant Cannabis sativa, according to the National Institutes of Health’s National
Center for Complementary and Integrative Health. THC can produce a
psychoactive “high” effect in high doses. CBD does not, the release said.
CBD products are popular and widely available. Products with under
0.3% THC are not considered illegal under the federal Agriculture
Improvement Act of 2018. As a result, the FDA faces challenges in dealing with unapproved claims and mislabeling.
The study included 105 CBD products including creams, lotions, and
patches purchased online and at retail locations in Baltimore, Maryland, in July and August 2020.
Gas chromatography-mass spectrometry was used to determine the
amounts of CBD and THC in the products. Just 89, or 85%, of tested
products listed the total amount of CBD in milligrams on the label,
according to the statement.
Of the 89 products, 21 (24%) were accurately labeled. There were 52
(58%) products with more CBD than advertised and 16 (18%) with less,
according to the statement.
The in-store products were found to contain 21% more CBD than
advertised on average, according to the statement.—Lindsey Mulrooney

likely to seek COVID-19 shots and more likely to experience dizziness and lightheadedness at vaccination
sites, according to results of a long-term study on
vaccine-related fears and flu shot outcomes. Investigators said steps must be taken to address these fears
and the potential for dizziness and lightheadedness
during vaccination.
The World Health Organization recommends applied
muscle tension to counter lightheadedness. By crossing
the legs and repeatedly tightening the core and lower body
muscles, patients briefly raise blood pressure and facilitate
flow of oxygen to the brain.
In a 2018 study, Kowalsky analyzed this technique for
individuals who fear blood and needles, discovering that it
reduced their dizzying vasovagal symptoms. In her current
study, she conducted 3 surveys over approximately 2 years.
Starting in October 2019, she asked 2508 adult participants
about the existence and severity of fears related to blood
drawing and vaccines.
In May and June 2020, 1077 participants answered
questions about the degree of dizziness, feeling faint, or
weakness experienced at their last flu shot. Kowalsky also
asked participants about their intentions regarding the
COVID-19 vaccine, asking this same question in June and
July 2021, when the vaccine was being rolled out throughout the country. Younger participants reported greater
vaccine-related fears and dizziness and more feelings of
lightheadedness during and after a flu shot. Overall, participants experienced more intense symptoms of dizziness or
lightheadedness if they experienced a greater level of fear,
according to the findings.—Erin Hunter
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Medical World News® is a first-of-its-kind 24-hour
online program for health care professionals, by
health care professionals. The site provides video
editorial content on a variety of cutting-edge topics
delivered through a livestream and available on
demand for all health care stakeholders, offering the
latest news and information in an easily digestible,
one-stop-shop format.

WELLBEING CHECKUP™

Promoting an Inclusive Health Care Setting
Vivienne Hau, MD, a clinical assistant professor with the
Kaiser Permanente Bernard J. Tyson School of Medicine
in Pasadena, California, speaks with The American Journal
of Managed Care® on the important role physicians have
in curating an inclusive health care environment for all
patients.
TO WATCH: https://bit.ly/3OoVBmq

AFTER HOURS™

The Street Vet
Veterinarian and animal consultant for Netflix, Kwane
Stewart, DVM, explains how he started providing free
veterinary care to homeless animals, leading him to
cofound Project Street Vet.
TO WATCH: https://bit.ly/3RH2pyR

DEEP DIVE™

Deep Dive Into Upright Proton Cancer Therapy
Paul Harari, MD, professor and chairman of the Department
of Human Oncology at the University of Wisconsin School
of Medicine and Public Health, discusses upright proton
cancer therapy, which will be offered at University of
Wisconsin Health.
TO WATCH: https://bit.ly/3cscY8w

FOR MORE VIDEOS, GO TO MEDICALWORLDNEWS.COM
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Stay Up-to-Date
on COVID-19
Vaccines for
Children, Teens
Pharmacists Can Help Familiarize Young
Patients With the Vaccinations Appropriate
for Pediatric Use
© tk / Ad obe Stock / Adapted by Mar ie Maresco

By KATHLEEN KENNY, PHARMD, RPH

W

ith the COVID-19 pandemic now in its
third year, it is important that children
and teens stay up-to-date on their
vaccinations, and pharmacists can help familiarize
them and their parents with the different vaccines
and learn which are appropriate for pediatric use.

»
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Children and teens can get the virus that
causes COVID-19, but their symptoms tend to
be milder than those of adults or there may be
no symptoms.1 As with all illnesses, COVID19 may be more serious in children and teens
with certain underlying medical conditions,
such as asthma, diabetes, heart disease,
immunocompromised status, or obesity.2
Fewer COVID-19 hospitalizations have
occurred among individuals in the United States
younger than 19 years, compared with adults.
Research findings show that more than 90% of
children who get sick have mild to moderate
symptoms including cough, diarrhea, fever,
runny nose, and vomiting.1
Children and teens have been hospitalized
with a condition called multisystem
inflammatory syndrome in children (MIS-C), also
known as pediatric multisystem inflammatory
syndrome. Doctors suspect these cases may be
linked to COVID-19. Most children with COVID19 experience only mild illness, but in those who
develop MIS-C, organs and tissues such as the
blood vessels, brain, digestive system, eyes, heart,
kidneys, or skin become severely inflamed.3
Signs and symptoms depend on which areas of
the body are affected but can include confusion,
diarrhea, headaches, fever, stomach pain, rash,
trouble waking up, and vomiting.1
The CDC recommends that children 6 months
and older receive the COVID-19 vaccine. It also
recommends that children 5 years or older
receive a booster dose.4
Three manufacturers have produced COVID19 vaccines, and 2 of these are indicated for use
in children. The Janssen/Johnson & Johnson
vaccine is not indicated for pediatric use,
whereas the Moderna and Pfizer-BioNTech
brands are. Keep in mind that though it is best
practice to stay up-to-date on all vaccines, COVID19 vaccines do not provide 100% immunity,
nor does natural immunity from having had the
virus. Booster vaccines are necessary and may
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become an ongoing recommendation similar to
the influenza vaccine.

PFIZER-BIONTECH
Primary series: Indicated for children 5 years
and older and consisting of 2 doses of PfizerBioNTech, this series is given 3 to 8 weeks apart.
Patients younger than age 18 years who are
moderately or severely immunocompromised
should get a booster at least 4 weeks after the
second dose in the primary series.5
The vaccine is also indicated for patients aged
6 months to 4 years and consists of 3 doses of
Pfizer-BioNTech in the primary series. The first
and second doses are separated by 3 to 8 weeks,
and the second and third doses are separated by
at least 8 weeks. For patients under 18 who are
moderately or severely immunocompromised,
the first and second doses are separated by
3 weeks, and the second and third doses are
separated by at least 8 weeks.5
Boosters: Children who received
a Pfizer-BioNTech primary
series should get a booster, and
these are indicated for patients
5 years and older. Patients aged
6 months to 4 years should
not receive boosters.5

MODERNA
Primary series: Indicated for patients aged
6 months to 17 years, this series consists of 2
doses of Moderna. The first and second doses
are separated by 4 to 8 weeks. Patients under
age 18 years who are moderately or severely
immunocompromised should get a third dose,
with the first and second doses separated by 4
weeks, and the second and third doses separated
by at least 4 weeks.6
Boosters: A booster dose is not
authorized for children and teens
in this age group who received a
Moderna primary series.6

Fewer COVID-19 hospitalizations have
occurred among individuals in the United
States younger than 19 years, compared
with adults.

SAFETY
COVID-19 vaccines undergo the most
intensive safety monitoring in US history.
Evidence from the hundreds of millions of
COVID-19 vaccines already administered
in the United States and the billions
administered globally shows that they
are effective and safe.5,6 Adverse effects
(AEs) usually occur within 7 days of being
vaccinated. These are common and mostly
mild, although some individuals have
reactions that affect their daily activities.
Some AEs occur throughout the body—
chills, fever, headache, and fatigue—and are
more common after the second dose.5,6
There is a rare risk of myocarditis and
pericarditis with COVID-19 vaccination,
typically occurring in males aged 12 to
39 years. This risk may be reduced with
a longer interval between the first and
second doses.5,6

INTERCHANGEABILITY
In general, the same vaccine product should
be used for all doses in the primary series.
In exceptional situations in which the
vaccine product administered for a previous
dose or doses of the primary series cannot
be determined or is not available, any ageappropriate COVID-19 vaccine product may
be administered at a minimum interval
of 28 days between doses to complete the
COVID-19 primary vaccination series.7

Children aged 6 months to 4 years who
receive different products for the first 2
doses of a COVID-19 vaccine series should
follow a 3-dose schedule. A third dose of
either vaccine should be administered at
least 8 weeks after the second dose.7 ■
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Prevent or Reduce
Atopic Dermatitis
Flare-Ups

Guidelines Provide Information on
the Management and Treatment of
This Common Skin Condition
By YVETTE C. TERRIE, BSPHARM, RPH

who are seeking guidance
on how to prevent and treat atopic dermatitis (AD), given the many
topical nonprescription products on the market, such as antihistamines, low-potency topical hydrocortisone products, moisturizers,
and skin cleansers.
Self-management using a combination of OTC products and nonpharmacological measures is appropriate for most patients with mild
to moderate AD. However, encourage patients who exhibit severe signs
of or worsening AD to seek further medical evaluation and treatment.
The American Academy of Dermatology (AAD) indicates that AD is a
chronic, pruritic inflammatory dermatological condition that occurs
most commonly in pediatric patients but also affects many adults.1 AD
is often seen in patients with a personal or family history of allergic
rhinitis and asthma.1
AD is the most common form of eczema, affecting more than
9.6 million pediatric patients and an estimated 16.5 million
adults in the United States, according to the National Eczema
Association (NEA).2
Its pathogenesis is often multifaceted and may involve environmental factors, epidermal and immunologic barrier dysfunction, and a
genetic predisposition.3-5 An estimated 50% of patients receive a diagnosis within the first year of life, and up to 85% present with symptoms before the age of 5 years.4
Patients with AD often experience flare-ups that may exacerbate
their conditions. Common triggers include dry skin, exposure to environmental or food allergens, exposure to extreme temperatures, skin
irritants, and stress.6
More than 85% of those with AD experience itching on a daily basis,
which can also cause pain and sleep issues, according to the NEA.2
PHARMACISTS CAN PROVIDE ADVICE TO PATIENTS

CLINICAL STUDIES, RECENT NEWS
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Investigators attempted to compare the clinical effectiveness and safety of the 4 primary emollient types used for pediatric eczema, which are
creams, gels, lotions, and ointments. The study involved 550 participants
aged 6 months to 12 years. The subjects were randomly assigned to use
1 of the 4 types of emollients, and parents reported their observations
weekly for 16 weeks and followed up every 4 weeks for 52 weeks.
Findings published in The Lancet Child & Adolescent Health indicated
that there was no difference regarding the efficacy and safety among
the 4 primary types of emollients commonly used in pediatric eczema.
The authors also noted that the total number of adverse events did not
significantly vary between the treatment groups, though stinging was
less common with ointments than with creams, gels, or lotions.7
Findings published in The Journal of Allergy and Clinical Immunology:
In Practice indicated that although having a history of food allergies is
common among pediatric patients with AD, only a small percentage
of subjects in the study had food-triggered AD (FTAD). FTAD, defined
by a physician-noted sustained improvement in AD after removal of
a food, appeared uncommon, occurring in just 3% of the total cohort
and 2% of patients with mild AD, 6% of those with moderate AD and
4% with severe AD.8
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Study findings published in the Journal of the American Academy of
Dermatology indicate that individuals with AD exhibited a small but increased
risk of incident dementia compared with the general population, and AD
severity was correlated with a greater risk. The study involved individuals aged
60 to 99 years. In the adjusted Cox proportional-hazard models, patients with
AD exhibited a 27% enhanced risk of dementia, and the incidence of dementia
was 57 per 10,000 person-years among those with AD during follow-up compared with 44 per 10,000 person-years in the control group.
The investigators also noted that the correlation persisted even after adjusting for the use of systemic corticosteroids and potential mediators, and severe
eczema was associated with a greater risk of dementia.9

LIVING WITH AD
Establishing a routine skin care regimen is critical to maintaining healthy,
hydrated skin, and incorporating preventive measures can help prevent or
reduce flare-ups.
The AAD and NEA provide several tips that patients can use to manage and
prevent AD symptoms. These include the following2,10:
•B
 athe daily, taking a 5- to 10-minute bath or shower in lukewarm,
but never hot, water.
• I dentify triggers to AD flare-ups and avoid when feasible.
•E
 at a healthy diet, manage stress, and obtain sufficient sleep.
•M
 oisturize after bathing and when skin feels dry.
•P
 rotect the skin from extreme temperatures.
•S
 eek care from a dermatologist if symptoms do not
improve or if they worsen.
•S
 elect fragrance-free skin care products.
•T
 est all skin care products before using them.
•W
 ash new clothing in detergent that is dye- and fragrance-free
before wearing.
•W
 ear clothing that is loose fitting and 100% cotton, as cotton is less
irritating and lets the skin breathe.
More information can be found on the AAD website (https://www.aad.org/
public/diseases/eczema/atopic-dermatitis-coping).
The NEA also has a helpful application called EczemaWise to keep track of
symptoms and triggers (https://nationaleczema.org/turn-your-whys-intowise-with-eczemawise/).

CONCLUSION
To effectively counsel patients, pharmacists should be familiar with guidelines for the management and treatment of AD that were published in early
2022 by the AAD (https://www.aad.org/member/clinical-quality/guidelines/
atopic-dermatitis).
Pharmacists can educate patients about the best OTC products for AD and
the importance of using OTC skin care products that contain ceramides, which
can be beneficial in maintaining, protecting, and restoring the natural skin
barrier function and overall dermatological health. Pharmacists can also
direct patients to the NEA website that lists skin care products for AD that
have received the NEA Seal of Acceptance (https://nationaleczema.org/
eczema-products/about-nea-seal-of-acceptance/). ■
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Women’s Wellness Supplements

T

Manufactured by Hers
Hers offers wellness, mental wellness, women’s, and women’s sexual wellness
supplements. The products include calm drops; biotin (vitamin B7), collagen,
immunity, and melatonin gummies; probiotic supplements; and urinary tract
health powders. Probiotic products include Start, which includes 8 different
prebiotic and probiotic strains to build the foundation for a healthy immune
system, metabolism, and urinary tract; Digestive for gut health; and Mood for
glow, mental health, and skin health.

FOR MORE INFORMATION:
forhers.com

Sleep+ Capsules

Menstrual Pain
Relief Cream

Manufactured by Natrol

FOR MORE
INFORMATION:
natrol.com

Manufactured by Control

Natrol has released 3 versions of
Sleep+, including calm, immune health,
and recovery. Sleep+ Calm capsules
include a blend of ashwagandha
(Withania somnifera), lemon balm
(Melissa officinalis), L-theanine (N-ethylL-glutamine), and melatonin to ease
the body and mind for sleep. They can
also help reduce occasional anxiety
and stress. Sleep+ Immune contains
elderberry (Sambucus nigra), melatonin,
and vitamins C (ascorbic acid) and D
(cholecalciferol) to support immune
health and sleep. Elderberry supports
antioxidants, whereas vitamin C, vitamin
D, and zinc promote immune health
support. Sleep+ Recovery capsules
include an antioxidant blend, melatonin,
and turmeric to support muscle recovery.
Turmeric also promotes a healthy
inflammatory response.

FOR MORE
INFORMATION:
controlcramps.com

Control has made a fast-acting
menstrual cramp relief cream
that the skin quickly absorbs. The
cream is commonly recommended
by obstetrician-gynecologists and
other medical professionals and
is safe to use in conjunction with
body lotions, heating pads, other
medications, and supplements,
according to the company’s
website. The FDA-approved
topical analgesic pain cream is
formulated specifically for women
with menstrual cramps. It is safe
for women of all ages, and there
are no adverse events associated
with using the cream, according to
Control. The cream helps soothe
pain in the lower abdomen and
back, as well as the shoulders,
according to the company.

Mineral Sunscreen
Manufactured by Babyganics
Babyganics has launched a sunscreen for infants that provides sun protection factor (SPF) 50 broadspectrum UV-A and UV-B protection. The formula has been tested by dermatologists and pediatricians,
is free of octinoxate (2-ethylhexyl 4-methoxycinnamate) and oxybenzone (benzophenone-3), and is
nonallergenic. The company also launched an SPF 50+ sunscreen stick. The sunscreen stick, which is
nonallergenic and tear free, should be applied 15 minutes before exposure to sun and 80 minutes after
sweating or swimming, after towel drying, and at least every 2 hours.

FOR MORE INFORMATION:
babyganics.com

30

pharmacytimes.com August 2022

OTC Cases

INFE C TIOU S DIS E AS E

Vitamins and Supplements
By RUPAL MANSUKHANI, PHARMD, FAPHA, CTTS; AND AMMIE PATEL, PHARMD, BCACP

CASE 1: Calcium
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FB is a woman aged 25 years
who is looking for a daily
multivitamin. She has been
taking an OTC multivitamin for
a year but is considering adding
calcium to her regimen. FB’s mother told her
she should take it to “build her bones.” FB
wants to know how much she can take and
whether there is anything else she can do for
her bone health. She is healthy with no other
medical conditions. What recommendations
should the pharmacist offer?

Q

Calcium supplements have
been proven to be beneficial at
helping prevent osteoporosis
and for overall bone health.
The recommended amount
of calcium varies between 1000 and 1200
mg daily, depending on age. Women aged
19 to 50 years should take 1000 mg daily,
and women 50 years and older should take
1200 mg daily. It is important to evaluate
FB’s dietary intake of calcium. When making
a dose recommendation of calcium, dietary
products such as milk or yogurt should be
subtracted. If FB is not receiving enough
calcium supplementation through her diet,
she can take 500 mg twice daily to get
maximum benefits. Other things she can do to
build strong bones include avoiding smoking
and secondhand smoke, doing weight-bearing
exercises, drinking alcohol in moderation
(less than 1 drink per day for women and less
than 2 drinks per day for men), and eating
healthy food.1

A

CASE 2: Vitamin D
LF is a woman aged 22 years
who is looking for OTC
vitamin D. At her recent
well visit, her physician
recommended she take
vitamin D because her levels are
borderline low, saying it would also help
her calcium absorption. LF has no medical
conditions and is otherwise healthy.
Because there are several formulations
of vitamin D, she is confused about
what dose to take. She takes a daily
multivitamin and a calcium supplement
twice daily. What recommendations
should the pharmacist offer?

Q

Advise LF that in addition
to building strong bones by
helping calcium absorption,
there are many other benefits
to vitamin D. Vitamin D helps
the immune system fight off bacteria and
viruses and also helps with muscle and
nerve functions.2 Most adults get vitamin
D through diet and direct sunlight, yet
many patients still suffer from lower
levels. Vitamin D is fat soluble, which
means LF could overdose if she takes too
much. Symptoms of overdose include
frequent urination, high blood sugar,
nausea, vomiting, and weakness. Patients
like LF, aged 19 to 70 years, should take
600 IU of vitamin D per day. Patients
over 70 years should take 800 IU daily.3
Patients who suffer from vitamin D
deficiency may need higher doses.

A

» Continued on page 34
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CASE 3: Zinc
RD is a man aged 48 years
who is considering a zinc
supplement to prevent
COVID-19. He knows zinc
is beneficial for the
common cold and wonders whether
taking it long term prevents COVID-19.
RD has diabetes and hypertension but is
otherwise healthy. What should the
pharmacist recommend?

Q

Tell RD that several clinical
trials have evaluated the
use of zinc to prevent and
treat COVID-19. The data
are insufficient, and the
benefits of zinc do not outweigh the risk.
Long-term use of zinc can lead to copper
deficiency, which can cause anemia,
ataxia, myelopathy, paresthesia, and
spasticity. As a result, RD should avoid
using zinc for the prevention of COVID19.4 The best step RD can take is to get
his COVID-19 vaccines and boosters,
which are highly effective at preventing
severe illness, hospitalization, and
death. Avoiding crowds and poorly
ventilated spaces, social distancing, and
wearing a mask are also ways to avoid
getting COVID-19.5

A
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CASE 4: Vitamin C
SM is a woman aged 42 years
who is asking about vitamin C
supplementation and says her
friends use vitamin C topically.
She takes a daily multivitamin
but wants to add vitamin C to her daily
regimen and asks whether it is beneficial for
skin health. What recommendations should
the pharmacist offer?

Q

Although many individuals use
vitamin C topically for their
faces, many of the formulations
also include vitamin E. Vitamin
C has demonstrated protection
from UV radiation, and it also assists with
wound healing and minimizes scar formation.
Long-term studies on skin changes, such as
wrinkles, are more difficult to assess. Because
vitamin C is water soluble and she is using it
topically, it would not hurt to try it. Another
thing SM can do for skin health is to eat a
well-balanced diet with plenty of fruits and
vegetables.6

A

Rx Focus

P R ES C R IPTION

Reducing
Dietary Sodium
Is Key for Older
Adults With
Hypertension

Advise Restriction of the
Nutrient, Along With Intensive
BP Control, Regimens
Promoting Adherence, Use of
Chlorthalidone in CKD
By JEANNETTE Y. WICK, MBA, RPH, FASCP
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TWENTY YEARS AGO, THE ALLHAT TRIAL (NCT00000542) definitively identified
high blood pressure (HBP) as a primary risk factor for cardiovascular disease
(CVD) and death.1,2
Recent research has identified some topics that are important for older
adults with HBP: dietary sodium, combination dosage forms, chlorthalidone,
and intensive control.

DIETARY SODIUM
Dietary sodium reduction is a key intervention to prevent HBP and lower elevated blood pressure (BP).3-6 Yet sodium’s ubiquitous presence in food makes
sodium reduction difficult for patients. Some experts have questioned sodium restriction’s necessity, especially in adults with BP lower than 140/90 mm
Hg.7 Other experts question the methods employed in older studies.8 A recent
meta-analysis of 4 cohorts used stronger methods than previous work to
measure 24-hour urinary sodium and potassium. Higher sodium excretion,
a higher sodium-to-potassium ratio, and a lower potassium excretion were
all associated with higher CVD risk after controlling for confounding factors.9
A 1000-mg increase in daily sodium excretion increased CVD risk by 18%.
Conversely, a similar change in potassium excretion was associated with an
18% decrease in risk.9
Another team used a meta-analysis of 81 clinical trials and found a
nearly linear dose-response relationship between sodium intake and
BP; a 100 mmol/day (~2300 mg, or 0.5 teaspoonful) reduction in sodium
reduced systolic blood pressure (SBP) by 5.43 mm Hg in adults, regardless of baseline BP.10
These findings back the American Heart Association’s recommendation
that individuals with HBP consume less than 1.5 g sodium/day and are
consistent with other advisory bodies’ recommendations to limit sodium
to less than 2.3 g/day.11-13 Any reduction in dietary sodium intake should be
beneficial.9 The results of small studies have previously suggested that salt
substitutes with less sodium and more potassium lower BP, but they have
not looked at cardiovascular (CV) outcomes.14 A 2021 open-label, cluster
randomized trial (n = 20,995) enrolled individuals with histories of hypertension (HTN) or stroke who were at least 60 years old.15 They randomized
600 Chinese villages to either regular salt or a salt substitute containing 75%
sodium chloride and 25% potassium chloride. After a mean follow-up of 4.74
years, participants in the salt substitution arm had significantly lower rates

© Pike Picture / Ad obe St ock

C A RDI OVA S C ULA R

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS

of incident stroke, major CVD events, and all-cause mortality than those in the salt arm.15
This simple, economical intervention could save lives.16

SINGLE-PILL DOSAGE FORMS
The 2017 American College of Cardiology/American Heart
Association BP guideline recommends starting treatment
for HTN with a single-pill combination. Its advantages
include avoiding clinical inertia and increasing long-term
adherence.17 Proof for this concept is now available. The
QUARTET USA study (NCT03640312) study randomized
591 untreated adults (mean BP, 141/85 mm Hg) to a quadpill
(irbesartan 37.5 mg, amlodipine 1.25 mg, indapamide 0.625
mg, and bisoprolol 2.5 mg; 25% of the usual daily doses of
each) or irbesartan 150 mg alone.18 After 3 months, 15% of
the patients in the quadpill arm and 40% in the control arm
needed additional antihypertensive medication. Quadpill
arm participants’ SBP was 6.9 mm Hg lower, and BP control
rates were 30% improved than the comparison arm; they
maintained the improvements for up to 1 year.18 Low-dose
single-pill combination therapy is well tolerated and effective for initial drug therapy of hypertension.

CHLORTHALIDONE IN CHRONIC KIDNEY DISEASE
In patients with advanced chronic kidney disease (CKD),
even combining calcium channel blockers, loop diuretics, and renin-angiotensin system inhibitors often fails to
control BP.19 When the estimated glomerular filtration rate
(eGFR) falls below 45 mL/min/1.73 m2, hydrochlorothiazide does not induce predictable natriuresis. Longer-acting
chlorthalidone and indapamide induce natriuresis when
eGFR is as low as 30 mL/min/1.73 m2,20 and below that
eGFR, guidelines recommend a long-acting loop diuretic.20
A recent study of patients with uncontrolled HTN (n = 160)
and stage 4 CKD (eGFR, 15-30 mL/min/1.73 m2) random-

ly assigned participants to a placebo or chlorthalidone
12.5 mg/day with increases every 4 weeks, if needed, to a
maximum of 50 mg/day, plus their usual antihypertensives.21 Chlorthalidone lowered BP by 11 mm Hg compared
with 0.5 mm Hg in the placebo arm and reduced proteinuria. The lowest dose of chlorthalidone had the best
BP-lowering efficacy, and the investigators identified it as
the safest dose for patients with CKD. An additional finding
was that thiazide-like diuretics may protect target organs.21

INTENSIVE BP CONTROL
The results of the 2015 SPRINT trial (NCT01206062) showed
major CVD benefits when clinicians target SBP below 120
mm Hg (intensive control) in adults with hypertension
and increased CVD risk.22 The SPRINT Research Group continued to look at additional primary outcome events and
provided additional data in 2021. When they combined
intervention and postintervention trial data, primary outcome and all-cause mortality rates remained significantly
lower with intensive treatment compared with standard
treatment. Myocardial infarction and death from CV causes
were also significantly lower with intensive treatment, and
heart failure rates and serious adverse events were similar in both arms. Participants in the intensive treatment
arm were more likely to experience acute kidney injury,
electrolyte abnormalities, and hypotension, but there was
no major morbidity or mortality difference. Intensive BP
lowering provides substantial health benefits, with benefits
outweighing risks.23

CONCLUSION
Among older adults, pharmacists can and should promote
sodium restriction, regimens that promote adherence, use
of chlorthalidone in CKD, and intensive BP control if
therapy is well tolerated. ■
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Rx Product News

Risankizumab-rzaa (Skyrizi)

HOT
PRODUCT

Manufactured by AbbVie
The FDA has approved risankizumab-rzaa (Skyrizi) for the treatment of adults with moderately
to severely active Crohn disease. Risankizumab-rzaa is a humanized immunoglobulin G1
monoclonal antibody that selectively binds to the p19 subunit of the IL-23 cytokine and
inhibits its interaction with the IL-23 receptor. Dosing for risankizumab-rzaa is 600 mg
administered by intravenous infusion over at least 1 hour at weeks 0, 4, and 8, followed by
360 mg self-administered by subcutaneous injection with an on-body injector at week 12
and every 8 weeks thereafter. The approval makes risankizumab-rzaa the only specific IL-23
inhibitor for this indication.

FOR MORE INFORMATION:
abbvie.com

FOR MORE
INFORMATION:
myfembree.com

Relugolix, Estradiol,
and Norethindrone
Acetate
(Myfembree)

Baricitinib
(Olumiant)

Manufactured by: Myovant
Sciences, Pfizer

The FDA has approved baricitinib
(Olumiant; Eli Lilly and Company)
tablets for the treatment of
adults with severe alopecia
areata. The approval marks the
first systemic treatment to be
given the green light by the FDA
for this condition. Baricitinib
was also previously granted
priority review and breakthrough
therapy designation for this
indication. The most common
adverse effects are abdominal
pain, acne, anemia, Candida
infections, elevated liver enyzmes,
folliculitis, headaches, herpes
zoster, hyperlipidemia, increased
creatinine phosphokinase, lower
respiratory tract infections, nausea,
neutropenia, upper respiratory tract
infections, urinary tract infections,
and weight gain.

Manufactured by: Eli Lilly
and Company

The FDA has accepted a supplemental
new drug application (sNDA) for relugolix
40 mg, estradiol 1 mg, and norethindrone
acetate 0.5 mg (Myfembree; Myovant
Sciences, Pfizer) for review. The acceptance
of the sNDA proposes updates to the
United States Prescribing Information
based on data from the phase 3
LIBERTY randomized withdrawal study
(NCT03412890). The study included
individuals who were premenopausal with
heavy menstrual bleeding associated with
uterine fibroids for up to 2 years. The FDA
has an action date of January 29, 2023.
The most common adverse events were
alopecia, decreased libido, hot flushes,
hyperhidrosis, and uterine bleeding.

FOR MORE
INFORMATION:
lilly.com

Dupilumab (Dupixent)
Manufactured by Regeneron Pharmaceuticals
The FDA has approved dupilumab (Dupixent; Regeneron Pharmaceuticals) injectable for the treatment of
children aged 6 months to 5 years with moderate to severe atopic dermatitis (AD) whose disease is not
controlled with topical prescription therapies or for when those therapies are not advisable. Approval in this
patient population makes dupilumab the only biologic medicine approved for the treatment of moderate
to severe AD from infancy through adulthood. The safety profile was generally consistent with the known
profile for individuals 6 years or older. Additionally, the long-term safety profile was consistent with older
individuals with AD.

FOR MORE INFORMATION:
regeneron.com
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P RE S C R I P T ION

Dartisla ODT From Edenbridge Pharmaceuticals
By MONICA HOLMBERG, PHARMD, BCPS

THE FDA HAS APPROVED GLYCOPYRROLATE

CLINICAL TRIALS

orally disintegrating tablets (Dartisla
ODT; Edenbridge Pharmaceuticals) to
reduce symptoms of peptic ulcer as an
adjunct to peptic ulcer treatment in
adults. The approval carries the limitation that Dartisla ODT is not indicated as monotherapy for treatment of
peptic ulcer because its effectiveness
in peptic ulcer healing has not been
established.1

Dartisla ODT is a 505(b)(2) branded
product. The FDA initially approved
glycopyrrolate in 1961, and Dartisla
ODT is the first orally disintegrating
tablet formulation of the drug. Dartisla
ODT uses a proprietary delivery technology, resulting in a freeze-dried tablet that dissolves almost instantly in
the mouth without water.1,2

PHARMACOLOGY AND
PHARMACOKINETICS
Dartisla ODT is an anticholinergic
agent that inhibits the action of acetylcholine on the parietal cells in the
stomach and decreases the acidity and
volume of gastric secretions. Its median
time to maximum plasma concentration
is 3 hours, and it displays a mean plasma
elimination half-life of 2.8 hours.1

DOSAGE AND ADMINISTRATION
Patients using 2 mg of another oral
tablet dosage form of glycopyrrolate
may be switched to Dartisla ODT.
Dartisla ODT is not recommended for
patients who are beginning glycopyrrolate treatment or using maintenance
treatment with a lower dose of another
oral glycopyrrolate product. The recommended dose of Dartisla ODT is
1.7 mg, 2 or 3 times daily, with a maximum daily dose of 6.8 mg. The tablet
should be placed on top of the tongue,
allowed to disintegrate, and swallowed
without water. Each dose should be taken
at least 1 hour before or 2 hours after eating. The lowest effective dose should be
used to control symptoms, and patients
who can be titrated to a lower dose
should be switched to another oral tablet dosage form of glycopyrrolate.1
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CONTRAINDICATIONS,
WARNINGS, AND PRECAUTIONS
The use of Dartisla ODT is contraindicated in patients with hypersensitivity
to glycopyrrolate or any of the inactive
ingredients. The medication is also
contraindicated in patients who are
at risk for anticholinergic toxicity
because of underlying medical conditions, such as active inflammatory or
infectious colitis, which can lead to
toxic megacolon; bleeding gastrointestinal (GI) ulcer, GI motility disorders,
glaucoma, history of or current toxic
megacolon, mechanical obstructive
diseases of the GI tract, myasthenia
gravis, or obstructive uropathies,
including prostatic hypertrophy.
Glycopyrrolate may cause increased
intraocular pressure in patients with
glaucoma and may reduce the effects
of antiglaucoma medications. Dartisla
ODT may worsen intestinal mechanical obstruction. Constipation, delayed
gastric emptying, and intestinal pseudo-obstruction may occur and aggravate or precipitate paralytic ileus and
toxic megacolon. Glycopyrrolate may
cause blurred vision and drowsiness,
which can impair mental and/or physical capabilities.
Patients should avoid hazardous
tasks, such as driving or operating

machinery, until they are reasonably
certain that they are not adversely
affected. In very warm environments,
heat prostration resulting in fever and
heat stroke can occur, especially in
older patients. Dartisla ODT should
not be used in patients with conditions exacerbated by anticholinergic
adverse reactions, such as autonomic
neuropathy, cardiac disease, hiatal
hernia, and hyperthyroidism. Because
of an increased risk of anticholinergic
adverse reactions, Dartisla ODT is not
recommended for use in older patients
and may be contraindicated in some
older patients with underlying medical
conditions. Patients with renal impairment should be monitored for anticholinergic adverse reactions, and Dartisla
ODT should be discontinued if anticholinergic adverse reactions occur. Dartisla
ODT should not be used concomitantly
with agents that exhibit altered absorption when gastrointestinal motility is
decreased. Patients should avoid concomitant use of other anticholinergic
medications or solid oral dosage forms
of potassium chloride. Adverse reactions include blurred vision, constipation, decreased sweating, drowsiness,
dry mouth, flushing, tachycardia, urinary retention, and vomiting.1 ■

REFERENCES
1. Dartisla. Prescribing information. Edenbridge
Pharmaceuticals; 2021. Accessed May 10, 2022.
https://dartislahcp.com/documents/
DARTISLA-ODT-Prescribing-Information.pdf
2. Edenbridge Pharmaceuticals announces U.S.
FDA approval of Dartisla ODT (glycopyrrolate)
orally disintegrating tablets. News release.
Edenbridge Pharmaceuticals. December 17,
2021. Accessed May 20, 2022. https://www.businesswire.com/news/home/20211217005400/en
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New Congressional Bill Aims to Reform
Review, Approval Process

Goal of Modernizing Therapeutic Equivalence Rating Determination Act Is to Increase
Availability, Competition, Drive Down Prescription Costs
By ASHLEY GALLAGHER

A

new congressional bill aims to increase drug
availability and market competition and help
drive down costs.1
In April, US House of Representatives
members Angie Craig, D-Minnesota, and John Curtis,
R-Utah, introduced the bipartisan Modernizing
Therapeutic Equivalence Rating Determination Act to
reform the FDA review and approval process for complex
generic drugs.1
“Every year, millions of Americans all across the
country struggle to fill prescriptions because they simply can’t afford the high prices of many name-brand
drugs,” Craig said in a statement. “The United States
must take immediate action to remedy this challenge
by ensuring that generics are readily available for hardworking Americans, which will help to lower drug costs
and create competition in the pharmaceutical industry.”1
The bill requires the FDA to assign therapeutic equivalence ratings for 505(b)(2) applications at the applicant’s
request, which is similar to what the agency does with
abbreviated new drug applications (ANDA).1
The 505(b)(2) approval pathway is used to approve
new drugs by leveraging data from already-approved
drugs. The sponsor must also generate sufficient data,
including to support the differences of the drug compared with the already approved drug, but does not
automatically receive a therapeutic equivalence rating.1
The therapeutic equivalence rating is necessary to
trigger automatic substitution at the pharmacy level and
is essential to driving competition.
However, because 505(b)(2) is a new drug pathway,
the bill does not require the FDA to assign a therapeutic
equivalence rating.1
A sponsor can request it via the citizen petition
process, although this can take a significant amount
of time. By requiring the FDA to assign a therapeutic
equivalence rating for 505(b)(2) applications, the bill
will help level the playing field for generic products to
compete with brand-name drugs.1
“I hear frequently from Utahns about the challenges
that high out-of-pocket costs create to accessing life-

saving prescription drugs,” Curtis said in the statement.
“This bill helps to address this problem.”1
Meanwhile, companion legislation, the Simplifying
the Generic Drug Application Process Act, has been
introduced in the Senate.1
The bill repeals section 505(j)(2)(C) of the Food and
Drug Cosmetic Act (FDCA) so that sponsors can submit
an ANDA without the need for the FDA to first grant a
suitability petition.2
The FDCA requires that if a generic drug sponsor
wants to submit an ANDA for a drug that differs from
the brand in dosage form, route of administration, or
strength, the sponsor must first submit a suitability
petition to the FDA.2
The petition requests permission to file the ANDA,
and the FDCA requires the FDA to respond within 90
days. If the FDA does not respond, the generic sponsor
cannot submit an ANDA.2
The FDA has not responded to many suitability petitions in the past 7 years, which prevents the submission
of ANDAs for drugs that are on shortage and drugs without generic completion.2
The bill repeals the requirement to file a suitability
petition for ANDAs that do not require clinical data.2
Under this change, the FDA can still review the proposed change to the brand before the ANDA is filed and
then again when reviewing efficacy and safety as part of
the review process.2
The bills both aim to amend the FDCA and 505(b)(2)
approval pathways, thus making it easier for generic
drugs to enter the market and driving the competition
up and the prices down.2 Both bills were originally
introduced in April 2021. ■
REFERENCES
1. Curtis, Craig introduce bill to improve access to generic treatments. News
release. Office of John Curtis. April 5, 2022. Accessed April 6, 2022. https://
curtis.house.gov/press-releases/curtis-craig-introduce-bill-to-improve-access-to-generic-treatments/
2. Cassidy, Smith introduce bills to lower drugs costs by speeding up development of and improving access to generics. News release. Office of Bill Cassidy.
April 29, 2021. Accessed April 6, 2022. https://www.cassidy.senate.gov/newsroom/press-releases/cassidy-smith-introduce-bills-to-lower-drugs-costs-byspeeding-up-development-of-and-improving-access-to-generics

You serve patients.
We serve you a consistent supply
of generic products.
Amring Pharmaceuticals Inc.
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The
ORIGINAL†
Desmopressin
Acetate

You Serve
Patients. We
Serve You.

Product

Desmopressin
Acetate Tablets
Desmopressin
Acetate Solution
for Injection
Mesalamine
Suppositories
Tranexamic Acid
Tablets

AMRING PHARMACEUTICALS INC. was born of a
long legacy of trust, respect, and success.
The company’s mission is to ensure that
patients have seamless, timely access to
high-quality niche generic and valuedriven brand medications while providing
excellent customer service at a
reasonable cost.
Amring is a subsidiary of a privately
with recently launched isoproterenol,
held global specialty pharmaceutical
lamotrigine and timolol maleate. Amring
company based in the Netherlands.
is always actively seeking to enhance its
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Camber Pharmaceuticals, Inc.
NEXT-LEVEL GENERICS FROM CAMBER
PHARMACEUTICALS
Camber is raising the bar on performance
in generics, beginning with research &
development. Our parent company, Hetero
Drugs, is investing $250 million over the
next 3 years on Camber products alone.
Our team of scientists are expanding the
types of drugs we offer, including novel
delivery systems and complex molecules.
Over 1000 top-notch scientists work at the
Hetero Research Foundation, an exclusive
state-of-the-art facility that supports all
our research endeavors under 1 roof.
Our product portfolio is growing rapidly
to meet the needs of an expanding patient
population. Camber had 31 new product
approvals in 2021 and filed more than
50 Anda’s (abbreviated new drug
applications), putting us on pace to double
our number of product offerings in the
next 2 years. Long known for being a leader
in antiviral and antiretroviral products,
Hetero and Camber will soon be launching
a comprehensive portfolio of oncology
products. Having recently launched
several injectable products, Camber has
a robust pipeline of injectable products
in the coming months. We have added a
variety of dose forms to our product line,
including suppositories, ointments,
and suspensions.
With our rapidly expanding portfolio,
Camber will deliver the same
world-class quality, supply, and service
to meet patient’s needs. This means more
value for our partners, as well.

ADDRESS
Camber Pharmaceuticals, Inc.
800 Centennial Ave, Suite 1
Piscataway, NJ 08854
PHONE
732-529-0430

EXPANDING OUR OTC PORTFOLIO
Camber Consumer Care doubled the
number of OTC products offered in
2021 and expects to launch at least 14
more in 2022. The company now offers
generic OTC products for allergy, pain, and
gastrointestinal relief in various strengths
and quantities, helping a wide range
of patients.
Camber, through their parent company,

Hetero, can offer retailers very competitive
wholesale pricing because of vertical
integration and a streamlined production
model. Camber Consumer Care can
also offer private labeling on their OTC
products, giving retailers a personalized
branded option to enhance their product
line. Over 5000 major retailer outlets in
the US already carry private-labeled OTC
drugs from Camber Consumer Care.
VISIT CAMBER’S WEBSITE
With our website’s new enhanced
product section, we make it quick and
easy for patients and partners to get the
information they need on every product.
This includes PILs (Patient Information
Leaflet), medication guides, labels, HDAs
(Healthcare Distribution Alliance) and
much more.
From supply chain to customer service
to distribution, Camber is dedicated to
raising the bar on our support, with timely
solutions that make your job easier—that’s
next-level generics.
For more information, visit camberpharma.com.
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Zydus Pharmaceuticals (USA) Inc.
HISTORY OF ZYDUS
Since its first commercial launch in 2005,
Zydus Pharmaceuticals (USA) Inc. has
been providing quality, affordable generic
drugs to the US market. Exceptional
service to both customers and patients
who rely on its products has been a key
driver for the company’s success. Zydus
Pharmaceuticals currently offers over
495 SKUs and is ranked the fifth largest
unbranded generic corporation in the US
based on dispensed prescriptions (IQVIA,
National Prescription Audit, MAT May
2022). With a mission of growth, Zydus
Pharmaceuticals is focused on expanding
its portfolio of complex generics, including
modified release solid orals, transdermals,
injectables, and oral suspensions. To date,
the company has filed 129 drug master files
(DMFs), has received final USFDA approval
on 288 abbreviated new drug applications
(ANDAs), and has over 120 ANDAs pending
approval with the USFDA. The company
also has approximately 300 additional
products in various stages of development.
2022 AT A GLANCE
2022 has been an exciting time for Zydus
Pharmaceuticals (USA) Inc. as we rebrand
our identity along side our parent company,
Zydus Lifesciences Limited (formerly
known as Cadila Healthcare Limited). Our
new logo represents our key corporate
ideals and focus. Two hearts come together
to enclose ‘us’ at the core to represent
the company’s inclusiveness. The teal
and purple colors represent the Zydus’
commitment to science and the company’s
dedication to care and nurturance.
Our philosophies surrounding care
and nurturance are at the heart of Zydus
Pharmaceuticals’ core. We remain diligent
in ensuring a quality and affordable supply

of our products in the US to provide
continuity for the patients who use our
medications. Zydus Pharmaceuticals
successfully launched nine products
in the first half the year, including its
first ophthalmic product. Three of the
company’s launches to date have come
from its injectables division, which has
seen tremendous growth over the past
several years. As Zydus Pharmaceuticals
enters the second half of the year, it plans to
bring more cost-saving generics to market
to help improve patients’ lives.
ZYDUS LIFESCIENCES LIMITED
Zydus Lifesciences is a fully integrated,
global healthcare provider looking to
make a meaningful difference in serving
patients and communities. With a legacy
of over 70 years, the company is driven
by care, compassion, and commitment
to innovation. Zydus Lifesciences is
headquartered in Ahmedabad, India and
is India’s fourth largest pharmaceutical
company. The company has business
operations in 55 countries including, the
US, India, France, Spain, Brazil, Mexico,
and South Africa. From new chemical
entities to vaccines, biosimilars, novel
biologics, and niche technologies, Zydus
is exploring different ideas to develop
differentiated medicines for the future.
Zydus Lifescience’s ZyCoV-D vaccine was
the world’s first plasmid DNA vaccine to be
approved for human use and is currently
approved in India as a two-dose regimen for
adults and children aged 12 years and above.
Driven by passion for innovation, Zydus
Lifesciences strives for excellence to make
a difference in the world of healthcare.
For more information, visit zydususa.com.

Medication Safety

I N FE C T IOUS D IS EA S E

PR E S C R IPTION

R E S PIR ATORY

Prevent Drug
Interactions
With Paxlovid

Resources for Health Care
Professionals Include FDA’s Patient
Eligibility Screening Checklist Tool
for Prescribers
By MICHAEL J. GAUNT, PHARMD
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MICHAEL J. GAUNT, PHARMD, is a senior director of
error reporting programs at the Institute for Safe Medication
Practices in Horsham, Pennsylvania.
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IN THE SAFETY BRIEFS BELOW , we look at drug interactions with
the combination of nirmatrelvir and ritonavir (Paxlovid) and
wrong route errors with topical drugs.
A physician prescribed Paxlovid for a patient aged 34
years with flulike symptoms who tested positive for COVID19. On day 3 of treatment, the patient visited the prescribing physician and presented with fatigue and bradycardia,
with a heart rate below 40 beats per minute. The physician
referred the patient to the emergency department (ED) for
further evaluation, where it was discovered that the patient
had been taking ivabradine for premature ventricular contractions. Ivabradine is metabolized by the CYP3A4 enzyme,
and the ritonavir component of Paxlovid is a strong cytochrome P450 (CYP) 3A4 inhibitor. Thus, concomitant use
of ivabradine and Paxlovid is contraindicated because of
the risk of ivabradine accumulation and toxicity, which
could lead to bradycardia, heart failure, and hypotension.
Increased plasma concentrations of ivabradine may also
exacerbate bradycardia and conduction disturbances.
Fortunately, the patient was monitored in the ED for 24
hours, recovered, and was discharged.
The practitioner who reported this event to the
Institute for Safe Medication Practices (ISMP) mentioned
that the prescriber was not familiar with the patient’s medical history. Paxlovid should not be prescribed without
reviewing the patient’s medication list for potential drug
interactions. Pharmacists and prescribers should test their
computer systems to ensure they provide alerts for this
and other drug interactions. The FDA’s Paxlovid Patient
Eligibility Screening Checklist Tool for Prescribers (fda.gov/
media/158165/download) can be used for screening but
does not list ivabradine as a drug with potentially significant interactions.
Educate patients, pharmacy staff members, and prescribers about the potential for Paxlovid drug interactions. In
addition to the FDA’s tool, other resources that practitioners
can use to learn about Paxlovid drug interactions include
the following:
•C
 OVID-19 Drug Interactions (www.covid19druginteractions.org/checker) from the University of
Liverpool in England
» Continued on page 49

« Continued from page 48
•D
 rug-Drug Interactions Between

Ritonavir-Boosted Nirmatrelvir (Paxlovid)
and Concomitant Medications (www.
covid19treatmentguidelines.nih.gov/
therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir--paxlovid-/paxlovid-drug-drug-interactions/) from the
National Institutes of Health
•M
 anagement of Drug Interactions with
Nirmatrelvir/Ritonavir (Paxlovid):
Resource for Clinicians (www.idsociety.
org/practice-guideline/covid-19-guideline-treatment-and-management/management-of-drug-interactions-with-nirmatrelvirritonavir-paxlovid/), from the Infectious
Diseases Society of America

TOPICAL GEL DISPENSED IN AN ENFIT
SYRINGE GIVEN VIA G-TUBE
A chronic pain service provider prescribed a topical gel containing amitriptyline 1% and ketamine
1% for an inpatient with a gastrostomy tube
(G-tube). The pharmacy-compounded gel
(1 mL) was packaged in ENFit syringes, which
were labeled with the ingredients and topical
route of administration. While administering
several oral liquid medications packaged in ENFit
syringes via the patient’s G-tube, a nurse accidentally administered the topical gel that way, too.
The topical gel was scheduled for application at
the same time as the enteral liquid medications.
Fortunately, there were no systemic effects from
the drug and the patient was not harmed.
Although it may not be considered “unit dose,”
it would be safer to package compounded topicals in available tubes or jars. Yet, packaging
topical products in oral syringes appears to be
a widespread practice at many compounding
pharmacies, facilities, and outsourcers. After
conversion to ENFit, oral syringes may no longer
be available, because ENFit syringes can be used
in place of oral syringes. Such was the case at the

facility that reported this error.
The facility is exploring unit dose blister
packs that are typically used for repackaged
solid oral dosage forms for packaging and
dispensing of low-volume topical ointments and gels.
Still, whenever a substance meant for one
route is placed in packaging meant for another,
the chance of administering the medication by
the wrong route is increased. For example, the
ISMP previously reported errors related to accidental injection of topical thrombin that was
placed in a parenteral syringe.1
Topical medications should never be placed in
a parenteral syringe because the consequences of
administering a topical medication by a parenteral route could be devastating.
The primary strategy for preventing this type
of error is to package a topical medication in a
container that practitioners would expect, such
as jars or tubes.
But if a facility must use an ENFit or oral
syringe to package a topical product, affix a
prominent auxiliary label stating “For External
Use Only” over the syringe cap, as well as on
the immediate container, to cover any incorrect
route-specific instructions.
Note that some syringes state “For Enteral Use”
or “For Oral Use,” which would communicate the
wrong route.
Pharmacies should track patients who have
feeding tubes, which will soon all be ENFit.
When possible, avoid scheduling topical
medications packaged in an oral or ENFit syringe
at the same time enteral or oral drugs
are administered. ■

REFERENCE
Accidental injection of topical thrombin continues. Institute
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2022. https://www.ismp.org/resources/accidental-injectiontopical-thrombin-continues
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Generic Product News

Vilazodone Tablets

HO
PRO T
DUC

Marketed by Accord Healthcare

Compare to: Viibryd
Accord Healthcare has launched vilazodone oral tablets as an equivalent to Viibryd
(Allergan) for the treatment of major depressive disorder in adults. The products are
offered in 10-, 20-, and 40-mg dose strengths. The medication is a serotonin modulator
and works by increasing the amount of serotonin in the brain and the nervous system.
Vilazodone is contraindicated for individuals who are taking monoamine oxidase
inhibitors, and it should not be used with other drugs that elevate serotonin levels
through different mechanisms. Vilazodone may cause diarrhea, insomnia, and nausea.

T

FOR MORE INFORMATION:
accordhealthcare.us

Leuprolide Acetate Injection
Marketed by Eugia Pharma Specialties

Compare to: Lupron Injection
Aurobindo Pharma has announced that Eugia Pharma Specialties has received final FDA
approval for the manufacturing and marketing of leuprolide acetate injection 14 mg/2.8
mL multiple-dose vials for the treatment of symptoms associated with advanced prostate
cancer. The injection is bioequivalent and therapeutically equivalent to the reference listed
drug, Lupron injection 14 mg/2.8 mL from AbbVie. The market size of the product for the 12
months ending in April 2022 was $83 million, according to a statement from Aurobindo.

FOR MORE INFORMATION:
aurobindo.com

Generic Product News

Oxcarbazepine Tablets

Doxycycline Hyclate Capsules

Compare to: Trileptal
Camber Pharmaceuticals has announced the
addition of oxcarbazepine tablets to its portfolio.
Oxcarbazepine tablets are the generic version of
Oxtellar XR from Supernus Pharmaceuticals. The
tablets are indicated as a monotherapy or adjunctive
therapy in the treatment of partial-onset seizures in
adults, as well as a monotherapy in the treatment of
partial-onset seizures in children aged 4 years and
older. Additionally, it is indicated as an adjunctive
therapy for children aged 2 years and older with
partial-onset seizures. The tablets are available in
the 150-, 300-, and 600-mg dose strengths in 100count bottles.

Compare to: Vibramycin
The FDA has approved an abbreviated new drug application for
Alembic Pharmaceuticals’ doxycycline hyclate capsules in the 50and 100-mg dose strengths. It is therapeutically equivalent to the
reference listed drug product, which is Vibramycin (Pfizer) capsules
in the same strengths. Doxycycline is indicated for a wide variety of
bacterial infections, including those that are caused by several gramnegative as well as gram-positive microorganisms. It is also indicated
for the prophylaxis of malaria related to Plasmodium falciparum
in individuals who travel for the short term, defined as less than
4 months, to areas with chloroquine- and/or pyrimethaminesulfadoxine–resistant strains. It can also be used as an adjunctive
therapy for acute intestinal amebiasis and severe acne.

Marketed by Camber Pharmaceuticals

Marketed by Alembic Pharmaceuticals

FOR MORE INFORMATION:

FOR MORE INFORMATION:

camberpharma.com

alembicusa.com

Generic Focus

P RE S C R I P T ION

Global Generic Drug
Market Forecast to Hit
$531.8 Billion by 2028
Study Results Show a Compound Annual
Growth Rate of 5.2% From $392.4 Billion
in Revenue in 2021
By ASHLEY GALLAGHER

is expected to reach
$531.8 billion in revenue by 2028, representing a compound annual growth rate of 5.2% from the $392.4 billion
in revenue in 2021, according to an analysis conducted by
Vantage Market Research.1 The growth will be accelerated
by the increasing use of robotic process automation (RPA)
to ensure regulatory and standards compliance and the low
prices of generic drugs, according to the research firm’s
Global Generic Drug Market report.1
RPA allows companies to focus more attention, capital,
and time on higher-value operations. RPA and other process
automation solutions are frequently used by pharmaceutical companies to manage high-volume production and
research and development (R&D) tasks. In addition, RPA
technology comprises software that logs into programs,
enters data, and performs measurements.1
Meanwhile, chronic diseases necessitate long-term treatment, and commercially available medications are extremely expensive, both of which create greater demand for
generic equivalents, according to Vantage Market Research.1
The growth will be led by demand for medications to treat
chronic diseases, such as cancer, cardiovascular disease,
diabetes, and respiratory disease, according to the analysis.1
The injectables subsegment of the route of administration segment is anticipated to dominate the
generic drugs market.2
Although capsules, pills, and tablets are available administration routes, injectables are considered the most effective method, according to the analysis.2
The cardiovascular products subsegment of the applicaTHE GLOBAL GENERIC DRUG MARKET
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tion segment accounted for the largest generic drug market
share in 2021, and that category is expected to grow during
the forecast period.2
North America is the largest regional segment because of
rising demand for generic drugs in developed economies,
such as Canada and the United States.2
Other drivers of demand in North America include the
availability of health care professionals, flexible market
players, a growing health care industry, and technological advancements.2
On the other hand, developing countries such as China,
India, and Indonesia are showing enormous potential for
manufacturing generic drugs in their respective organizations, but insufficient funds, lack of skilled labor, and social
issues make it difficult for the market to grow, according to the analysis.2
Accurate and quality manufacturing of generic drugs are
considered crucial factors for the growth of the generic market, as are affordability and cost-effectiveness.
The analysis forecasts that branded manufacturers are
expected to take financial risk and initiate heavy investments in R&D of generic drugs. Additionally, generic drugs
must have the same performance and quality before they are
introduced in market. Because of the substantial number of
competitors, it is expected that the prices of similar drugs
will not be volatile and not controlled by a single entity.
Finally, though the COVID-19 pandemic caused delays
in the manufacturing of generic drugs, the Vantage Market
Research analysis shows that supply should improve in the
second half of 2022.1 ■

REFERENCES
1. $531.8 bn global generic drugs market forecast by 2022-2028 | high
demand for generic medicines is driving the market, with rising CAGR of
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by Vantage Market Research. Vantage Market Research. News release. June 17,
2022. Accessed June 21, 2022. Email.
2. Generic drugs market to reach valuation of USD 531.8 billion by 2028 –
increasing prevalence of chronic diseases & growing geriatric population
drives the market. Vantage Market Research. News release. June 16, 2022.
Accessed June 21, 2022. https://www.vantagemarketresearch.com/press-release/generic-drugs-market-970956
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Court Reviews
Regulatory
Status of
Homeopathic
Drug Products

Decision in Favor of FDA
Partially Clarifies a Somewhat
Gray Area of the Law
Regarding Medications
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ISSUE OF THE CASE
The FDA had issued a guidance document addressing how it would regulate homeopathic pharmaceuticals. The agency withdrew that guidance
and subsequently added 6 prescription products a manufacturer wanted
to import to its import alert list. The manufacturer sought an injunction to
stop withdrawal of the guidance and seizure of its products.

FACTS OF THE CASE
In 1988 the FDA had adopted a guidance document titled Conditions Under
Which Homeopathic Drugs May Be Marketed. This document reflected
an enforcement discretion decision made by the agency regarding how it
would apply federal statutory requirements to pharmaceuticals in this classification. To put this in proper context, it is helpful to review the statutory
treatment of homeopathic pharmaceuticals.
The Federal Food, Drug, and Cosmetic Act includes in the definition of a
drug those “articles recognized in the official Homeopathic Pharmacopoeia
of the United States,” as well as “articles intended for use in the diagnosis,
cure, mitigation, treatment, or prevention of disease in man or other animals.” A final portion of the definition includes “articles [other than food]
intended to affect the structure or any function of the body of man or other
animals.” Further, the act declares it unlawful to distribute any new drug
without FDA approval. A medication is considered a new drug if it is “not
generally recognized…as safe and effective [GRAS/E] for use under the conditions prescribed, recommended, or suggested in the labeling thereof.”
In March 2015, the FDA said it was planning to revisit its enforcement
policies applicable to homeopathic drugs. This was done in response to
receiving numerous reports of “negative health effects from drug products
labeled as homeopathic.”
Since the issuance of the 1988 enforcement guidance document, the
agency had never approved a new drug application for a homeopathic pharmaceutical nor had it concluded that a product in that category was generally regarded as GRAS/E. As a general approach to regulating homeopathic
products the agency had exercised its enforcement discretion, essentially
meaning it withheld action because of a perception of a relatively minimal risk to patients.
»
August 2022 pharmacytimes.com

53

Pharmacy Law
Interested in more
content like this?
Subscribe to
our newsletters!

In March 2015, the FDA
said it was planning to
revisit its enforcement
policies applicable to
homeopathic drugs.
In 2017, the agency announced it was eschewing
the 1988 Compliance Policy Guide and adopting an
approach “consistent with FDA’s risk-based enforcement approaches generally.” The categories of such
products that posed higher risks and therefore a
higher enforcement priority were “products that had
safety concerns reported that contained potentially
harmful ingredients or that posed a greater risk of
harm to users due to their routes of administration.”
Pharmaceutical firm MediNatura, Inc, manufactured, imported, and distributed homeopathic
products into the United States, including 6 from
Germany, which were to be administered by injection. Those products met the standards of the FDA’s
1988 compliance guidance document.
In 2020 the agency issued a warning letter to the
firm emphasizing that the products were “especially concerning from a public health perspective
because injectable products are delivered directly
into the body…bypassing some of the body’s key
defenses.” It was also noted that the products
contained “potentially toxic or otherwise harmful
ingredients.” The FDA’s conclusion was that these
were “unapproved new drugs” that could not be
distributed in the United States without the agency’s
prior review and approval.
The manufacturer filed suit against the FDA,
advancing 3 arguments that the agency had acted
arbitrarily and capriciously or improperly to the detriment of the firm. It sought a preliminary injunction, wherein a federal trial court would order the
agency to stop these enforcement actions directed
at the firm and its products. The FDA opposed the
granting of the preliminary injunction, arguing that
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neither the seizure nor the review and revision of
the applicable FDA enforcement policy was final
agency action eligible for judicial review.
While the matter was pending with the trial
court the manufacturer dispatched 10 shipments
of the involved products to the United States. Nine
of those were detained and 1 shipment slipped
through. FDA subsequently notified the firm that
the 9 seized shipments were being permanently
denied admission to the United States, because they
were unapproved new drugs, based on the agency’s
conclusion that they did not meet the GRAS/E standards. The trial court judge dismissed the manufacturer’s lawsuit. The manufacturer appealed to the
relevant US Circuit Court of Appeals.

THE RULING
The appellate court concurred that the agency’s
characterization of its changes in enforcement
policy regarding homeopathic remedies was not
“final agency action” and therefore not subject to
judicial review. It also ruled that the manufacturer had failed to meet the standards for issuance
of a preliminary injunction. Thus, the FDA prevailed on both arguments.

THE COURT’S REASONING
The court began by reviewing the criteria for an
agency action to be considered “final.” Without
belaboring the legal details, the court concluded
that the change made by the FDA did not meet the
criteria to be considered final.
The arguments related to issuance of the preliminary injunction sought by the manufacturer
also came up short.
The burden of proving the 4 criteria needed to
appropriately justify issuance of such an order
rested with the manufacturer and the arguments
advanced were insufficient. ■
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regarded as being for
human use. However, veterinary pharmaceutical development
and production can be profitable. Zoetis is a booming company
that creates and manufactures diagnostic products, medications, and vaccines for animal use. The company posted $6.3
billion in annual revenue in 2019.1
How does a company like Zoetis go about developing new
medications for animal use? A review of 21 CFR §514.117
shows the legislation behind clinical trials for medications
intended for animal use.2
FDA regulations 21 CFR §514.117, as authorized by the Food,
Drug, and Cosmetic Act’s 21 U.S.C. §360(b) provision, defines
adequate and well-controlled studies for medications intended
for animal use. This section goes into detail regarding the characteristics that the FDA’s Center for Veterinary Medicine (CVM)
looks for when approving veterinary drugs.
This is because the CVM must see that a veterinary drug
is safe and that there is substantial evidence for the drug’s
effectiveness before approving it. For substantial evidence to
be displayed, 1 or more adequate and well-controlled studies must be executed.2
However, knowing how to conduct a study is only a small
part of the process. To begin developing a new drug for veterinary use, the drug sponsor must contact the CVM’s Office of
New Animal Drug Evaluation, which facilitates preapproval
steps. It is important for the sponsor to create an investigational new animal drug file, which is the main form of communication between the CVM and the sponsor. The sponsor must
also pay Animal Drug User Fee Act fees, which fund the CVM in
reviewing drugs intended for veterinary use.3
So, how do veterinary medication clinical trials differ from
human ones? One key point is that veterinary medication clinical trials focus on a target animal when analyzing the drug,
or on the type of animal at which the drug is aimed. Human
medication clinical trials commonly begin with studies in laboratory animals and then move to humans. Lab animals may
be used in veterinary medication clinical trials, but the most
important aspect is the studies done in the target animal.4 »
NEW DRUG DEVELOPMENT IS COMMONLY
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Veterinary medication
clinical trials are referred
to as target animal
effectiveness studies and
target animal safety studies.
Additionally, veterinary medication clinical trials are not labelled as phase 1, 2, 3,
or 4 as in human clinical trials. Veterinary
medication clinical trials are referred to as
target animal effectiveness studies and target animal safety studies.4
Safety is investigated by examining
possible adverse effects and the margin of
safety, which evaluates what would happen if the drug were given at a higher dose
or for a longer duration than originally
intended. Once safety is evaluated in the
target species, the effectiveness of the drug
must be evaluated. Effectiveness ensures
that the drug can perform as advertised.
Additional considerations must be evaluated for certain species. If the target species
produces food for human consumption,
it must be proved that the drug will not
harm humans who later consume products from that animal.3
When trials are conducted for new veterinary drugs, the medication may end up in
an OTC, prescription, or veterinary feed category. An OTC drug would need to be effective and safe to use by someone who is not
a veterinarian by reading the directions for
use on the label. If this is not possible, then
the drug would be prescription or a veterinary feed directive. The difference between
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these 2 categories is that a veterinary feed
directive is used in or on animal feed, and a
prescription drug is not.3

CONCLUSION
Overall, conducting a clinical trial for a
drug intended for veterinary use has some
key legislative and terminology differences
from those for human use. Moreover, 21
CFR §514.117 is a key piece of legal framework that can be used when planning to
conduct a veterinary clinical trial.2 Analysis
of the target animal and conducting target
animal effectiveness studies and target
animal safety studies are the main factors
considered when approving a new animal
drug.4 It is also important to decide whether
the drug will end up classified as an OTC,
prescription, or veterinary feed product.3 ■
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Independent Corner

Illinois Business
Partners With
Hospital to Reduce
Readmissions

Dundee Pharmacy’s Compliance Packaging
Encourages Patients to Stay Adherent to
Their Medications

PHOTO COURTE SY OF TH E AU TH OR.

By ASHLEY GALLAGHER
WHEN IRENE SCHLOSS DE BRIHUEGA, PHARMD, was in high
school, she moved to Northbrook, Illinois.
Like any teenager, she was on the lookout for a summer
job. But little did Schloss de Brihuega know that the
place where she took a cashier’s job, at the plaza within
walking distance of her house, would be where she
would end up years later.
She now owns 2 pharmacies: Nathan Pharmacy in
Chicago, Illinois, and Dundee Pharmacy in Northbrook—
where she worked in high school.
Schloss de Brihuega has been a pharmacist since 2007
and has owned Nathan Pharmacy since 2009.
In 2020, she learned that the previous owners of Dundee
Pharmacy, whose family had owned the pharmacy since
1969, wanted to sell.
“When I found this out, I was very excited,” Schloss
de Brihuega said. “This is like my home, you know. I
lived there; I grew up there. This is kind of where I got
everything started.”
Schloss de Brihuega purchased the pharmacy with the
intention of giving it new life. Dundee Pharmacy features
personalized care, vaccines, nonsterile compounding, and,
its newest offering, compliance packaging, which involves
separating patients’ medications into small pouches that
list the date and time they should be taken.
This is especially ideal for travel because patients can pull
off the strip and take it with them without having to take all
the medication with them.
“We’ve actually had a [local] hospital reach out to us,”
Schloss de Brihuega said. “They said ‘You know, we have
noticed that anybody who uses your pharmacy has had far
[fewer] readmissions than most other places.’”
The hospital asked to partner with the pharmacy to
reduce hospital readmission because of the success of the
compliance packaging, Schloss de Brihuega said.
Often, patients who are readmitted to the hospital
are not taking their medications or are taking them
incorrectly, she said.

Because of the partnership, Dundee Pharmacy tracks to
see how and whether patients are taking their medications.
If they are taking them, a pharmacist reaches out to
let the hospital know and make sure everything in the
medication profile is updated, she said.
Another of Schloss de Brihuega’s goals was to reach out
to the younger generation in the community, and she made
sure the pharmacy’s grand reopening on June 24, 2022, was
a child-friendly event.
“I wanted younger families to remember or to get to know
us…know that we are there to help,” Schloss de Brihuega
said. “We’re not just for the older people.”
Schloss de Brihuega aims to make the pharmacy
visit a personalized experience by getting to know
everyone who comes in.
“People are followed up on. If somebody has a
new medication or something like that, we’ll make
a phone call and we’ll say, ‘Hey, did you start on this
medication yet? How are you feeling?’ Things like that,”
Schloss de Brihuega said.
She emphasizes counseling, answering patient questions,
and following up later.
Dundee Pharmacy offers a front-end store, selling
items such as compression stockings and
medical equipment. ■
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MTM Consult

Knowing Which
OTC Drugs
Patients Are
Taking Is Vital

Evaluating Nonprescription
Medications, Including Dietary
Supplements, Can Prevent
Adverse Effects
By JENNIFER GERSHMAN, PHARMD, CPH, PACS

use OTC medications as a first-line treatment for minor symptoms, according to the
Consumer Healthcare Products Association.1 Additionally, approximately 93% of adults in the United States prefer treating minor symptoms with OTC medications before consulting health care providers.1
Although OTC products can be helpful for self-care, they also have
risks. For instance, there are more than 600 OTC and prescription
medications that contain acetaminophen.2 The drug facts label is a
valuable tool for checking the active ingredients contained in OTC
products to prevent adverse events (AEs), drug interactions, and duplication of therapy. If patients are searching for dietary supplements,
pharmacists should also counsel them about looking for the USP
Verified Mark, which provides the following information3:
•A
 ctive ingredient pharmacokinetics are appropriate.
•D
 ietary supplement does not contain harmful substances.
•M
 anufactured using safe, sanitary, well-controlled manufacturing practices.
•P
 roducts contain the ingredients listed on the label.

APPROXIMATELY 81% OF ADULTS IN THE UNITED STATES

Pharmacists play a key role in assessing patients’ OTC medications
during medication therapy management (MTM) consults to prevent
medication-related problems (Figure).

FIGURE. OTC Assessment
Drug
interactions

Assessing for
adherence

Patient
education
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EVALUATING THE LITERATURE
One of the essential components of an MTM consult is reviewing
a patient’s OTC medications, including dietary supplements.4 The
personal medication record should also include the following OTC
medication information: name, dose, indication, schedule, and
instructions.4 Pharmacist-led educational interventions are vital in
addressing misuse of OTC medications. Acetaminophen and cough
products containing dextromethorphan are 2 of the most frequently
misused medications, especially among adolescents.5 Pharmacists
can educate young individuals and their families at the pharmacy,
in school settings, and through community outreach programs
about appropriate, safe OTC use.5
Unfortunately, OTC-related AEs involving older adults cause
approximately 100,000 hospitalizations in the United States each
year.6 Pharmacists can play a key role in educating older adults about
OTC products through MTM consults.
One study evaluated how pharmacy staff members engage with
patients about OTC medications.7 Nine pharmacists and 8 pharmacy technicians collected data from OTC patient encounters over
a 1-week time frame across 4 community pharmacies.7 The OTC
collection form noted the estimated patient age, the individual initiating the OTC encounter, problems and symptoms, the staff role
during the encounter, staff who assisted, time spent with the patient
during the consult, topics discussed, and whether pharmacy staff
members left the prescription department.7
There were 111 OTC forms completed during the study period,
and adults 65 years and older represented 46% of all encounters.7
The most common encounter was the location of an OTC product.7
Approximately one-third of the encounters involved drug information or a product recommendation.7 Additionally, 41% of OTC
encounters involved communication about 2 or more products.7
One study evaluated an innovative redesign of a medication
section specifically for older adults, called the Senior Section, to
determine its impact on OTC encounters between patients and
pharmacy staff members.8 The Senior Section involved a redesign
of the physical layout of the OTC aisles in 4 Midwest pharmacies.8
The medications were placed close to the pharmacy prescription
department, and signage encouraged older adults to visit the Senior
Section and ask the pharmacist medication questions.8 Pharmacy
staff members also received training about the Senior Section. Data
were evaluated from OTC encounters along with pharmacy and
technician interviews.8
The study found that pharmacy staff member participation
in OTC product interventions was more likely after the Senior
Section was installed.8 ■

PHARMACIST
SPOTLIGHT
In email interviews with Pharmacy
Times®, Deborah Johnson, PharmD,
MSMTM, BCMTMS, director of MTM
Services at Powell Drug in Powell,
Wyoming, and Natasha Olson,
PharmD, manager of clinical initiatives
at the National Community Oncology
Dispensing Association, based in
Cazenovia, New York, discussed the
importance of assessing OTC medications as part of medication therapy
management (MTM) consults. It is vital
for pharmacists to discuss the use of
herbal and OTC products during MTM
consults, Johnson said. “I commonly
see patients who dismiss these medications as insignificant and leave
them off their medication list,” she
said.
When assessing OTC medications,
Johnson typically asks patients what
they take for a headache and what
they take for pain. These questions
help Johnson evaluate the patient’s
medication profile. “For example, it
is common to find a patient who has
uncontrolled hypertension and is
using OTC nonsteroidal anti-inflammatory drugs regularly and has no idea
that this could [cause blood pressure
to rise],” she said.
It is critical for pharmacists to
inquire about herbal and OTC medications, Olson said. “Patients often
will not disclose these as they do not
consider OTC products to be medications. It is essential to know all that a
patient is taking in order to screen for
interactions, to get the whole picture
of the patient,” Olson said.
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D I A B ETES

Foot Care Is
Essential for
Patients With
Diabetes

With Proper Knowledge, They Can
Complete Self-Examinations and
Be Adherent to Clinical Exams
By KARISSE LORA

PHARMACISTS ARE NO STRANGERS to the increasing prevalence of
diabetes, but many are unaware that 15% to 25% of patients develop
foot complications, so they should keep several points in mind when
offering counseling.1

DIABETIC FOOT ULCERS, INFECTIONS
Because diabetic neuropathy tends to develop in these patients, they
lose pedal sensation. Diabetic foot ulcers are open sores typically
located at the bottom of the foot as the result of foot deformities,
irritation, and poor circulation.2,3 When any of these risk factors exist,
patients must manage their foot care consistently through
self-examination and quarterly clinical exams.
Patients can prevent further complications from diabetes. Elevated
blood glucose levels, common in patients with diabetes, can prevent
foot ulcers from healing, resulting in diabetic foot infections.
These infections, defined as a soft tissue or bone infection below
the malleoli (the protuberance on both sides of the ankle joint),
are classified as mild, moderate, or severe.4 If cuts and scrapes are
untreated, life-altering and life-threatening infections are possible.
Most importantly, a diabetic foot infection is the most frequent cause
of diabetes-associated lower extremity amputation.3,4 Prescribers can
use antibiotics to treat mild infections. However, as the severity of the
infection increases, so does the gravity of the intervention.4

PREVENTIVE CARE
Proper debridement can prevent foot ulcers from developing into
serious infections.2 Because patients with diabetes have a greater risk
of complications resulting in higher health care costs, prevention is
the major key in diabetic foot care. The American Diabetes Association
(ADA) and CDC’s recommendations on foot screenings and
education on foot hygiene are parallel.5 The ADA also compiled a
0 to 3 diabetic foot risk classification with recommendations and
follow-up care.5 Table 15 presents the ADA recommendations based on
risk classification.

Risk

Recommendation

Follow-up

0 (very mild)

Referral to a specialist within 1-3 months

Annual

1 (mild)

Referral to a specialist within 1 month

Every 4-6 months

2 (moderate)

Referral to a specialist within 1-3 weeks

Every 2-3 months

KARISSE LORA is a PharmD candidate at the University of

3 (high)

Immediate referral to a specialist

Every 1-2 months

Connecticut School of Pharmacy in Storrs.

Source: American Diabetes Association
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Table 1. Diabetic Foot Risk Classification5

Table 2. Foot Care Counseling8
Check and wash your feet
every day.

Promote blood flow to your
feet and legs.

Do not walk barefoot.

Schedule foot exams
according to providers’
recommendations.

Avoid participating in activities
that can injure the feet.

Wear shoes and socks that fit
comfortably.

Consider smoking cessation.

Trim your toenails regularly.

The National Institute of Diabetes and Digestive and
Kidney Diseases suggests that a diabetes care plan including
a podiatrist is vital to patients’ health.6,7 Table 28 provides
examples of counseling points that pharmacists should
communicate to all patients.

DIABETIC FOOT INFECTION TREATMENT
RECOMMENDATIONS
Patients with foot-related concerns often ask for help
from pharmacists. Understanding the necessary steps for
ensuring patient health and safety is important.

OTC RECOMMENDATIONS
The formation of calluses and corns is common in
individuals with diabetes. Salicylic acid is a widely available
OTC product that is useful for treating them, but patients
with diabetes should not self-treat. Instead, they can soak
with warm water for approximately 5 minutes to soften
dead tissue for gentle removal.8 If patients seek pain relief,
pharmacists can recommend using cushioning pads in
shoes to eliminate pressure.8 Self-treatment guidelines
for ingrown toenails also exclude patients with diabetes.
Pharmacists can offer counseling about proper nail
trimming to prevent ingrown nails and to ensure that
patients see a podiatrist regularly.8

PRESCRIPTION RECOMMENDATIONS
Initial antibiotic regimens for foot infections are empiric.4,9
Once cultures of the infected wound are available, providers
may streamline therapy. For mild infections, amoxicillinclavulanate and cephalexin are acceptable options.9 In the
early 2000s, the FDA approved ertapenem, linezolid, and
piperacillin-tazobactam for the treatment of complicated
diabetic foot infections.9 Although duration of treatment is
based on severity, most patients’ infections clear within 1 to

2 weeks. Infections associated with osteomyelitis typically
need 4 to 6 weeks of therapy. Severe diabetic foot infections
require surgical intervention. The Infectious Diseases
Society of America (IDSA) recommends that patients with
diabetes receive wound care, including debridement,
pressure redistribution, and dressing of the wound.9 IDSA
guidelines emphasize that diabetic foot care teams should
include a clinical microbiology specialist, an infectious
disease specialist, and a surgeon.9
Patients taking antibiotics may experience digestive
issues, such as loss of appetite, nausea, and vomiting.
Pharmacists should counsel patients to avoid alcohol,
take medication as directed in its entirety, and use
probiotics.10 Pharmacists have a responsibility to encourage
patient adherence for the duration of therapy to prevent
infection recurrence.

CONCLUSION
Foot care is tremendously important to all patients with
diabetes. One key facilitator of diabetes foot care is patient
education. With the proper knowledge, patients can
complete self-examinations and be adherent to their
clinical exams. Pharmacists are pivotal in this process and
can successfully promote positive preventive care practices. ■
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often interact with
patients in precarious situations and must broach uncomfortable
topics. As such, all pharmacy personnel must be trained and knowledgeable
about appropriate communication with individuals from diverse cultural
backgrounds. Cultural competency can be referred to within the context of
health care as the ability to provide culturally and linguistically appropriate
services.1 Cultural competency must not only be demonstrated by employees but must be ingrained in workplace culture and policies. To best serve
patients, pharmacy staff must be cognizant of the influence that cultural
beliefs might have on patients’ actions, attitudes, and health beliefs. Doing
so creates empathy for those who behave unexpectedly regarding self-care
or who do not respond to recommendations. Pharmacy staff members also
must learn to appreciate different worldviews and be able to reach patients
effectively when addressing optimal health behaviors, such as medication
adherence.
This does not require that pharmacy staff members memorize every
facet of culture relating to every single demographic component of patients.
Rather, it requires staff to have a general knowledge of the patient population served and their choices related to behavior, food, household
decision-making, manner of address or communication, and use of nontraditional therapies that come to bear on delivering optimal care. Delivering
optimal care in this case also helps improve patient rapport and even
engenders customer loyalty.
Because there are many cultures present in the United States, cultural
competency training focuses on appreciation of differences, benevolence,
compassion, empathy, and mutual respect. Effective communication is key
in assessing and interpreting patient information. If performed ineffectively, miscommunication can lead to poorer patient outcomes.
A 2020 systematic review of 12 articles from 7 countries examined the
salience of several domains in providing culturally competent care, including leadership and management styles that affect organizational culture.1
The analysis showed that individual practitioners must commit to cultural
competency, but it begins at the top with leadership and management.
“If an organization employs a well-designed and implemented competency model, it can achieve the best outcomes and improve…performance
and ultimately business consequences,” according to the results of a study
published in BMC Public Health.2
Pharmacy staff members must adapt and collaborate with patients. This
connection could start simply by knowing what a culture deems appropriate in the medical setting and learning a few key phrases in a patient’s
language. A specific example of how being more culturally competent can
lead to positive results is seen in a study documenting how attendance rates
for mammography screenings increased among ethnic minority women
who were given culturally tailored educational intervention.3
Connecting with patients on a personal level leads to more honest and
open conversations, better adherence, and improved overall health outcomes. All employees, especially those on the front lines of customer
interaction, must be trained to manage interactions accordingly. As the
HEALTH CARE PROFESSIONALS, INCLUDING IN PHARMACY,

pharmacy profession rapidly grows in relevance and size,
the standard of care must constantly improve to manage the
growing diverse cultures seeking competent care. Cultural
competency serves pharmacy staff members well when
interacting with others in the health care setting but can
also be leveraged to become a life skill when dealing with
those outside the workplace.
There are many materials, programs, and training mechanisms that are useful in gaining greater cultural competence, many of them free. Technicians and other pharmacy

professionals can up their game by availing themselves
of these resources. ■

REFERENCES
1. Cultural competence in health and human services. CDC. September 10,
2021. Accessed June 15, 2022. https://npin.cdc.gov/pages/culturalcompetence
2. Fattahi H, Abolghasem Gorji H, Bayat M. Core competencies for health
headquarters: a systematic review and meta-synthesis. BMC Public Health.
2020;20(1):891. doi:10.1186/s12889-020-08884-2
3. Brevik TB, Laake P, Bjørkly S. Effect of culturally tailored education on
attendance at mammography and the Papanicolaou test. Health Serv Res.
2020;55(3):457-468. doi:10.1111/1475-6773.13271

The National Healthcareer Association (NHA) is honored to partner with Pharmacy Times® to
educate and advocate for pharmacy technicians. To learn more about NHA’s resources for techs,
visit https://info.nhanow.com/onepartner.

The National Healthcareer Association (NHA) is honored to partner with Pharmacy Times® to
educate and advocate for pharmacy technicians. To learn more about NHA’s resources for techs,
visit https://info.nhanow.com/onepartner.

CONNECT WITH US

Receive real-time updates, pharmacy news, trends and videos at your fingertips
with the Pharmacy Times® social media network.

Stay up-to-date with the pharmacy industry.

Follow us today!
Twitter @Pharmacy_Times

www.PharmacyTimes.com

August 2022 pharmacytimes.com

63

Condition State Management

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS

I N F EC T IOU S DIS E AS E

HIV Watch
By DAVY JAMES

FDA Lifts Clinical Hold on Lenacapavir for PrEP
and Treatment
THE FDA HAS LIFTED A CLINICAL HOLD on Gilead Sciences’ Investigational

New Drug Application for injectable lenacapavir for HIV treatment and preexposure prophylaxis (PrEP), according to a news release from
the company.
In December 2021, Gilead announced that the FDA put the hold on
lenacapavir in borosilicate vials in clinical studies because of concerns
about having lenacapavir solution in vials made of borosilicate glass. There
were fears that this could result in subvisible glass particles in the solution,
a company news release said. However, clinical study activity will resume
now that the FDA has evaluated data regarding Gilead’s plan to instead use
vials made from aluminosilicate glass, according to the company.
Lenacapavir is a potential first-in-class, investigational long-acting HIV-1
capsid inhibitor for prevention and treatment of HIV-1 infection, according
to Gilead. Lenacapavir’s multistage mechanism of action is distinguishable
from approved antiviral drug classes; the company hopes it will provide a
new avenue for developing long-acting treatments for individuals infected
with or at risk of contracting HIV-1, according to a news release.
All activity in clinical studies analyzing injectable lenacapavir for HIV
PrEP and treatment can now continue, the news release said. Gilead
added that it will work with study site investigators to resume clinical
development programs as soon as possible.

Patient Who Underwent Specialized Stem Cell
Transplant Achieves Remission
A PATIENT WITH HIV AND ACUTE MYELOID LEUKEMIA (AML) who received a
cord blood stem cell transplant achieved HIV remission for 14 months post
transplant, according to an abstract presentation at the virtual Conference
on Retroviruses and Opportunistic Infections.
The study authors, from Johns Hopkins University and UCLA,
reported these findings as part of the International Maternal Pediatric
Adolescent AIDS Clinical Trial Group observational study (IMPAACT P1107;
NCT02140944) supported by the National Institutes of Health. The study
was initiated in 2014 as an observational analysis of 25 patients with HIV
who received a cord blood stem cell transplant for cancer, hematopoietic
disease, or another underlying disease.
The female patient was of mixed race and had been treated for HIV with
antiretroviral therapy (ART) for 4 years following diagnosis in 2013. The
study noted that her HIV infection was well controlled but detectable.
In 2017, she underwent the cord blood stem cell transplant to treat her
AML, supplemented with adult donor cells from a half-matched relative. By
day 100 there was no detectable HIV, and at 37 months post transplant the
patient stopped ART, according to the study.
After 14 months without ART, the patient only had transient detection
of trace levels of HIV DNA in her blood cells. Also contributing to rapid
recovery was the fact that the patient received cells from a relative,
investigators said.
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Trial Evaluates
Anticytomegalovirus
Drug in Treating
Inflammation
A CONTROLLED, MULTICENTER,
OPEN-LABEL, randomized phase

2 trial will evaluate efficacy of an
anticytomegalovirus (CMV) drug in
treating inflammation in patients
with well-controlled HIV. The
A5383 trial (NCT04840199), initiated
by the AIDS Clinical Trials Group
(ACTG), will analyze the efficacy of
letermovir, a CMV DNA terminase
complex inhibitor, in lowering
inflammation in patients who have
well-controlled HIV and CMV without symptoms.
Approximately 90% of patients
with HIV also have CMV, the
ACTG said, adding that evidence
supports an association between
chronic inflammation and CMV,
as well as a potential association
with end organ disease such as
cardiovascular disease, metabolic
disease, and neurological
complications.
The FDA has approved
letermovir to prevent severe CMV
in patients with asymptomatic
CMV who are undergoing
allogeneic hematopoietic stem
cell transplants, generally for
the treatment of blood cancer.
Letermovir may be able to
decrease the amount of CMV
and inflammation in individuals
living with HIV based on its
existing utility and safety profile
in this patient population, ACTG
investigators said.
A5383 will analyze the antiinflammatory efficacy of letermovir
in adults aged 40 years and
older with HIV that is virally
suppressed with ART and whose
CMV is asymptomatic. The study
will include at least one-third
of patients who are cisgender or
transgender women, and half will
have CD4+ T cell counts of less than
350 cells/mm3.

i l l u s t r at i o n b y

Pet Peeves

brought to you by

kirstie belle diongzon

the sassy pharmacist

Search Party

Patients who ask for a refill and then put the
pharmacy on hold to look for the bottle.

Butt Out

No-Shows

Customers who smoke in
the drive-through.

Patients who demand a partial fill and do
not come to get the completion.

Check Online

What’s Bothering You?

PharmacyTimes.com will
offer Pet Peeves, brought to
you by The Sassy Pharmacist,
in coming months.

Bossy patients, abandoned prescriptions, drive-through
demands? We want to know! Send your pet peeves to
cmollison@pharmacytimes.com. We’ll share them here and online.
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Case Studies
By ELIZABETH MARINO; DANA GEORGE; AND STEFANIE C. NIGRO, PHARMD,
BCACP, CDCES

CASE 1

AD is a man aged 33 years with a 5-year history
of major depressive disorder (MDD). He has tried
optimal doses of escitalopram and venlafaxine,
failing to achieve relief with either. AD is now
trying fluoxetine. During the most recent office
visit, he said he is still experiencing distressing
symptoms of MDD. The provider increased his dose
of fluoxetine to 40 mg/d from 20 mg/d. Now, 3
months later, AD reports feeling well controlled on
this new dose. He reports having improved sleep,
increased motivation, and more energy. However,
AD says he is now experiencing sexual dysfunction
in his relationship.
What medication-related interventions should
the pharmacist recommend to mitigate this
adverse effect (AE)?
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CASE 2
CASE 2
LR is a woman aged 75 years with late-onset
Alzheimer disease. Her caregiver would like
to explore pharmacologic options to combat
LR’s dementia-related, chronic agitation. LR
is not a threat to herself or others but fixates
on different tasks and is irritable, according to
her caregiver. LR’s active medications include
memantine hydrochloride 10 mg/d, rivastigmine
9.5-mg/24-h patch once daily, and half a tablet
of trazodone hydrochloride 50 mg at bedtime.
Her other pertinent medical history includes a
cerebrovascular accident in 2017.
What should the pharmacist recommend
for LR’s chronic agitation, assuming no
contraindications exist?

in Storrs.
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associate clinical professor in the Department of Pharmacy
Practice at the University of Connecticut School of Pharmacy.
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CASE 2: Behavioral and psychological symptoms of dementia
(BPSD) are common. Many patients have at least 1 BPSD
during the illness. Symptom-directed management should be
considered before medications, when possible.1 Advise LR and/
or her caregiver on the use of aromatherapy, bright-light therapy,
exercise groups, massage, or music. If there is no improvement
in LR’s symptoms, the pharmacist can recommend initiating
an antidepressant, such as escitalopram 5 mg/d by mouth.2 If
needed, the dose can be titrated by 5 mg at weekly intervals to
a maximum dose of 20 mg/d. If LR becomes a threat to herself or
others, a second-generation antipsychotic, such as quetiapine,
should be considered on an as-needed basis.3
whether other treatments, such as cognitive behavioral therapy
and/or use of sildenafil, may be suitable.
pharmacytimes.com August 2022

CASE 1: Sexual dysfunction is a common AE of antidepressants,
especially selective serotonin reuptake inhibitors such as
fluoxetine. Sexual dysfunction can affect quality of life,
relationships, and self-esteem.1 This AE often leads to
discontinuation of treatment, increasing the potential for relapse.
It is generally thought that elevated serotonin levels diminish
sexual function. Pharmacologic ways of mitigating this AE include
reducing the dose or switching the antidepressant. Unfortunately,
these options are not ideal for AD, because he finally found relief
of his symptoms using this dose of fluoxetine. Another option is
augmenting his regimen by adding bupropion. In a small study,
patients treated with bupropion showed improvement in desire
and frequency of sexual activity.2 AD should discuss this option
with his provider to see whether he is a suitable candidate. His
provider can further assess his sexual history and determine

66

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS

Fun Facts

Q

: What remedy saved a man
from execution in the 16th
century?

A

: Terra sigillata, which is a type of clay.
In the 16th century, it was easy to obtain
poison. Apothecaries were in the business of
making customers happy, and the opportunity
to poison others was one such source of joy.
In particular, royals were targets of poisonings,
making them rightly concerned about such a
possibility.
In 1581, a prisoner in Hohenlohe, Germany,
named Wendel Thumblardt was aware of the
concern among royals and decided to take
advantage of this knowledge, as he was to be
executed for a series of robberies.1
He came across a traveling physician named
Andreas Berthold, who had recently arrived in
town with a remedy he called “terra sigillata,”
roughly translated as “sealed earth.” Berthold
claimed these tablets worked as a panacea for
almost anything ailing a patient but that they were
especially helpful as an antidote to poison.
Thumblardt was given mercury to drink and
then ingested the terra sigillata. He survived and
was freed.

Q

: What did nursing mothers
drink for its medicinal
properties in the 18th century?

A

: Gin. Juniper berries have been
consumed for millennia for their healing
properties. In ancient Egypt, juniper was used
to treat jaundice, whereas in ancient Greece
it was prescribed for colic and performance
enhancement.2
Eventually, juniper was infused into alcoholic
beverages to treat patients in ancient Rome.
According to Greek physician Pedanius
Dioscorides in the 1st century AD, juniper berries
infused in wine were the best cure for patients
with chest pain. However, Gaius Plinius Secundus, a Roman of the same period also known
as Pliny the Elder, disagreed with Dioscorides,
noting that juniper-infused red wine was best
used “to act astringently on
the bowels.”
The drink continued to be primarily considered
a medical treatment and was sold in pharmacies
to treat gallstones, gout, and lumbago, as well as
more general kidney and stomach ailments.
Because of the general understanding that gin
was able to support overall health and wellness,
nursing mothers and wet nurses in the 18th
century were advised to drink gin to pass on its
healing properties to infants.
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Overview of Hepatitis B Virus

Hepatitis B is a vaccine-preventable
infection of the liver caused by the
double-stranded DNA hepatitis B virus
(HBV). The virus can cause both acute
and chronic infection. Although hepatitis
B cases have declined since the vaccine
was introduced in the 1980s, progress in
further reduction of infection incidence
over recent years has stalled. In 2018, the
Centers for Disease Control and Prevention (CDC) reported 3322 cases of acute
hepatitis B infection in the United States,
which corresponds to 21,600 estimated
acute infections after adjusting for underreporting.1 This is an overall incidence
rate of 1.0 case per 100,000 population.1
The CDC estimates that between 880,000
and 1.89 million persons are living with
chronic HBV infection.1 While likely
a conservative estimate, in 2018 there
were 1649 deaths recorded as attribut-

able to chronic HBV infection.1 Globally,
in 2019, the World Health Organization
(WHO) estimated 296 million persons
were living with chronic HBV infection,
with 1.5 million new infections each
year.2 In addition, approximately 820,000
persons die annually as a result of HBVrelated complications including hepatic
decompensation, cirrhosis, and hepatocellular carcinoma.2
STAR*
Which populations are considered
high risk for HBV infection?
*S = Stop; T = Think; A = Assess; R = Review

HBV is transmitted through percutaneous (eg, transfusion of blood or blood
products, injection drug use with shared
needles, hemodialysis, needlesticks, piercings, and tattoos) or mucosal (eg, sexual
contact and perinatal transmission) expo-

Pharmacy Times Continuing Education™ is accredited by the Accreditation
Council for Pharmacy Education (ACPE) as a provider of continuing
pharmacy education. This activity is approved for 2.0 contact hours (0.20
CEU) under the ACPE universal activity number 0290-0000-22-369-H06-P.
The activity is available for CE credit through August 12, 2023.
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FIGURE 1. POPULATIONS AT RISK FOR HBV INFECTION1,3

Demographic

Occupational
• Infants born to
persons with HBV
infection
• Persons who inject
drugs
• Sexual (heterosexual
and men who have
sex with men)
exposure
• Household contacts
(non-sexual) of
known persons with
chronic HBV infection

Health

Health care and
public safety workers
at risk for
occupational
exposure to blood or
blood-contaminated
body fluids

Environmental

• Persons on
hemodialysis
• Persons with
hepatitis C virus or
HIV coinfection
• Persons with chronic
liver disease
• Persons with
diabetes

• Developmentally
disabled persons in
long-term care facilities
• Persons incarcerated
• Travelers to countries
where HBV is endemic

HBV, hepatitis B virus.

sure to infectious blood or body fluids from persons who have
acute or chronic HBV infection. See FIGURE 11,3 for populations
at risk for HBV infection. Commonly reported risk behaviors
and exposures prior to acute HBV infection include injection
drug use (35%), multiple sexual partners (23%), and surgery
(10%), though data are missing for 37% of cases.4,5
Population-based surveillance data from 2006 to 2013
in Kentucky, Tennessee, and West Virginia found a 114%
increase in acute HBV infection among Whites aged 30 to 39
years who reported both injection and noninjection drug use.6
This increase was associated with the opioid epidemic. It is
reported that 3.5% to 20% of persons who inject drugs have
evidence of chronic HBV infection and 22.6% have evidence
of past infection.7
In adults, most cases of acute HBV infection result in complete
recovery through the development of antibodies to hepatitis B
surface antigen (anti-HBs) and subsequent immunity. Fulminant
hepatitis, or sudden liver failure, is rare and develops in about

1% to 2% of acutely infected adults.7 Incidence of acute hepatitis B has been increasing in adults. In 2019, approximately
50% of acute HBV infections were reported in persons aged 30
to 49 years.4 Over the past 10 years, rates of reported cases have
increased among adults aged 40 to 49 years from 1.9 to 2.7 per
100,000 and from 1.1 to 1.6 per 100,000 among adults aged 50
to 59 years.4 Approximately 5% of adults with acute HBV infection progress to chronic infection.7
In infants, perinatal exposure is the major contributing factor
to chronic infection. In contrast with adults, as many as 90% of
infants with acute HBV infection progress to chronic infection.7
In children aged 1 to 5 years with acute HBV infection, 30% to
50% progress to chronic infection.7
Lack of awareness of chronic HBV infection leads to increased
transmission to others. Persons with chronic HBV infection are
often asymptomatic and may not be aware they are infected;
however, they are capable of transmitting the virus and infecting
others. According to the WHO, just 10% of people with chronic
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HBV infection are diagnosed, and of those, just 22% receive
treatment.2 Chronic infection is responsible for the majority of
HBV-related morbidity and mortality. Approximately 25% of
persons who develop chronic HBV infection in childhood and
15% of those who get chronic HBV as adults will die prematurely from cirrhosis or hepatocellular carcinoma.7 Most of these
individuals remain asymptomatic until they develop cirrhosis or
end-stage liver disease.1 Patients may be at risk of hepatitis D
virus (HDV) superinfection, which only occurs in individuals
who are also infected with HBV. HDV can worsen symptoms of
chronic HBV and lead to acute liver failure.1

Barriers to Vaccination

Hepatitis B vaccination rates among adults is suboptimal. In
2018, 30.0% of adults 19 years or older, 40.3% adults aged
19 to 49 years, and 19.1% of adults older than 50 years had
received 3 or more doses of hepatitis B vaccine.8 Vaccination
rates for those with risk factors were 33.0% among adults
with chronic liver disease, 33.0% among adults with diabetes
aged 19 to 59 years, and 15.3% among adults with diabetes
aged 60 years and older.8 Differences in vaccination rates
were noted among race and ethnicity for adults aged 19 to 49
years, at 33.1% among Hispanics, 35.4% among Blacks, and
43.6% among Whites.8
Many barriers contribute to low HBV vaccination rates and
can be classified as either patient- or clinician-oriented. Patientrelated barriers include a deficiency in knowledge about chronic
HBV infection, lack of awareness about the hepatitis B vaccine
and its health benefits, general misinformation about vaccines,
low levels of English language literacy, cultural and language
differences, uninsured status or limited access to health care
resources, and trouble navigating the complex health care
system.9 In some communities the stigma linked with chronic
HBV infection and fear of a positive test result can deter patients
who would otherwise present for screening and care.9
Clinician-related barriers include unfamiliarity with clinical
practice guidelines and lack of knowledge of high-risk populations for chronic HBV infection, resulting in missed opportunities for screening or vaccination of eligible patients.9 Other
barriers identified by providers include patients’ unwillingness
to disclose sensitive information about high-risk behaviors,
inadequate reimbursement for vaccination, and time constraints
affecting ability of office staff to routinely assess patients for
risk factors.10 Furthermore, the hepatitis B vaccine may not be
routinely stocked in some office practices, thus presenting challenges to access and timely vaccination.9
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Standards of Care for Acute and Chronic
HBV Infection

Despite the progress of antiviral therapy, currently, there is
no curative treatment for acute or chronic HBV infection.
Treatment of acute HBV infection is supportive depending on
symptoms. Treatment of chronic HBV infection can slow the
progression of cirrhosis, reduce incidence of hepatocellular
carcinoma, and improve long-term survival. Clinical practice
guidelines for the management of chronic HBV infection
are available from the American Association for the Study
of Liver Diseases.11
Chronic HBV infection can be treated with a limited number
of pharmacologic agents, including injectable (older) and oral
(newer) antiviral agents. Antiviral therapy should be initiated for
patients with chronic HBV infection who have high viral loads
and active liver inflammation characterized by elevated transaminase levels.11 The management of chronic HBV infection
is often complex and depends upon multiple factors including
clinical variables (eg, the presence or absence of liver inflammation and/or cirrhosis), the patient’s immunologic response to
infection (eg, hepatitis B e antigen [HBeAg] status), virologic
factors (eg, the HBV DNA [viral load] and genotype), and risk
factors for disease progression (eg, age >40 years and family
history of hepatocellular carcinoma).11
Currently, Peg-IFN-α-2a (adult) or IFN-α-2b (children),
entecavir, tenofovir disoproxil fumarate, and tenofovir alafenamide are the 4 antiviral therapies recommended as preferred
first-line treatment.11 These therapies can reduce the level of
HBV DNA and liver inflammation. Although newer therapies
have improved tolerability, chronic HBV warrants lifelong
monitoring, and therapeutic interventions are associated with an
elevated risk of toxicities and significant adverse effects (AEs),
which can be a concern for adherence. The primary treatment
goals for patients with HBV infection are to prevent progression of the disease, particularly to cirrhosis, liver failure, and
hepatocellular carcinoma.11
STA R
What vaccines are indicated for prevention of HBV
infection?

Vaccines for the Prevention of HBV infection

Vaccination is the mainstay for prevention of HBV infection.
There are 3 single-antigen vaccines (Recombivax HB,
Engerix-B, and Heplisav-B) and 3 combination vaccines
(DTaP-HepB-IPV [Pediarix], DTaP-IPV-Hib-HepB [Vaxelis],
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TABLE 1. COMPARISON OF HEPATITIS B (RECOMBINANT) VACCINES FOR ADULTS5,13-17

Hepatitis B
vaccine

Age (years)

Dose (ug)

Volume (mL)

Schedule

Engerix-B

• 1 8-19
•≥
 20
•A
 dults on hemodialysis and

10
20
40

0.5
1
2

3 doses at 0, 1, and 6 months
3 doses at 0, 1, and 6 months
4 doses at 0, 1, 2, and 6 months

Heplisav-B

≥18

20

0.5

2 doses at 0 and 1 month

PreHevbrio

≥18

10

1

3 doses at 0, 1, and 6 months

Recombivax
HB

• 1 8-19
•≥
 20
•A
 dults on hemodialysis and

5
10
40

0.5
1
1

3 doses at 0, 1, and 6 months
3 doses at 0, 1, and 6 months
3 doses at 0, 1, and 6 months

≥18

20

1

3 doses at 0, 1, and 6 months
(standard) OR 4 doses at 0
days, 7 days, 21-30 days, and 12
months (accelerated)

other immunocompromised
adults ≥20

other immunocompromised
adults ≥20

Twinrix
(HepA-HepB
combination)

and HepA-HepB [Twinrix]) available for HBV prevention.
In addition, a triple-antigen vaccine (PreHevbrio) was
approved by the Food and Drug Administration in November
2021. 12 TABLE 1 includes an overview of available hepatitis
B vaccines for adults, including combination vaccines.5,13-17
The generic names for the vaccines are hepatitis B vaccine
(recombinant), with the generic name for Heplisav-B also
noting that it is adjuvanted, and the generic name for Twinrix
specifying it contains hepatitis A inactivated. Brand names
for the hepatitis B vaccines will be used in this activity to
mitigate the potential for errors due to similar nonproprietary
names. This activity will focus on single-component hepatitis
B vaccines for the adult population.
Recombivax HB and Engerix-B
Recombivax HB and Engerix-B were the first recombinant hepatitis B vaccines licensed in the United States
and have been available since the mid to late 1980s. 7
These vaccines contain recombinant hepatitis B surface
antigen (HBsAg) that has been produced in yeast cells.7
The vaccines are administered as an intramuscular injection. Both vaccines are available in a pediatric and an adult
formulation and contain aluminum as an adjuvant.7 The
vaccines are typically administered as a 3-dose series at 0,
1, and 6 months.18 Recombivax HB is approved for an alternative 2-dose series with at least 4 months between doses

(adult formulation) for adolescents aged 11 to 15 years.19
Completion of the conventional 3-dose vaccine series is
associated with challenges. One study identified several independent risk factors for failure to complete the 3-dose HBV
vaccination series, including requiring a separate appointment
for the vaccination (adjusted odds ratio [aOR]: 3.35; 95% CI,
1.18-9.47) and patient fear of AEs (aOR: 3.67; 95% CI, 1.189.47).20 Data from a recent Kaiser Permanente study showed
that of more than 10,000 adults who initiated the HBV vaccine
series, 62.7% completed the 2-dose vaccine series at 360 days
compared with 34.9% who completed the 3-dose vaccine
series.21 It may be difficult and inconvenient for patients to
schedule multiple separate appointments to complete the 3-dose
series. Patients may have to request time off from work to attend
daytime clinic hours. Additional risk factors included the lack
of recommendation for HBV vaccine from a provider and the
absence of a provider responsible for monitoring the completion
of the series.20 Independent protective factors for being vaccinated against HBV infection included recommendation for the
vaccine from a provider (aOR: 0.04; 95% CI, 0.01-0.11) and
having health insurance (aOR: 0.09; 95% CI, 0.01-0.55).20
More than 90% of infants, children, adolescents, and adults
younger than 40 years develop protective antibody titers
following vaccination with Recombivax HB and Engerix-B.7
However, the vaccines do not always stimulate a protective antibody response to achieve full protection. This is more likely to
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occur among individuals with poor immune function, including
older individuals and those with concomitant health conditions.
It has been shown that by the age of 60 years, 75% of patients
develop a protective antibody response.7 The risk groups for
poor response to the HBV vaccine include those with immunosuppression (eg, HIV, hepatitis C virus, and inflammatory
bowel disease); dialysis-dependent, end-stage renal disease;
diabetes; obesity; and celiac disease.22,23 It is also possible that
an individual who does not respond to the vaccine may already
be infected with HBV.23 Providers should test these individuals
for the presence of HBV before diagnosing the individual as
a vaccine nonresponder.23 In addition, 5% of healthy patients
do not achieve full protection, meaning they do not produce
high enough levels of antibodies against the virus.22 Strategies
proposed to increase HBV vaccine effectiveness include revaccination with a second 3-dose series at the same dose, revaccination with a second 3-dose series with an increased dose,
improved adjuvants, new vaccines with superior immunogenicity, and alternative routes of vaccine administration.22
STAR
What is the advantage of recently developed hepatitis B
vaccines over previous formulations?

Heplisav-B
Heplisav-B was the third recombinant hepatitis B vaccine to
be approved and was licensed in the United States in 2017. 7
It is also a recombinant single-antigen vaccine prepared
in yeast cells; instead of aluminum it contains the novel
adjuvant, 1018. 14 The 1018 adjuvant utilizes a cytidinephosphate-guanosine oligodeoxynucleotide (CpG-ODN).24
CpG-ODNs are a synthetic form of DNA that mimic viral
and bacterial genetic material.25 CpG-1018 activates tolllike receptor 9 (TLR9) on dendritic cells, which is thought
to stimulate a direct immune response to HBsAg in contrast
with the multi-pathway response induced by aluminum.24 The
vaccine is 0.5 mL in an intramuscular injection. Heplisav-B
is administered as a 2-dose series scheduled 1 month apart
and is approved for adults aged 18 years and older.14 This
reduces the time from 6 months to 1 month for a patient to
be fully vaccinated and have protection against HBV. Data
are not available to assess safety and efficacy in patients
on hemodialysis and those who are pregnant; therefore,
Heplisav-B should not be used in those patient populations
at this time.14
Several clinical trials assessed the immunogenicity and safety
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of Heplisav-B compared with Engerix-B across a range of ages.
A randomized, observer-blind study of healthy adults compared
2 doses of Heplisav-B (n = 1809) at 0 and 4 weeks with 3 doses
of Engerix-B (n = 606) at 0, 4, and 24 weeks.26 Participants
included in the analysis were between 18 and 55 years of age.
The primary outcome was proportion of participants with antiHBs defined as the standardized greater than or equal to 10 mIU/
mL measured 8 weeks after the second dose of Heplisav-B and
4 weeks after the third dose of Engerix-B.26 Overall, 95.1%
(94.0-96.1) of participants in the Heplisav-B group exhibited a seroprotective immune response compared with 81.1%
(77.7-84.4) in the Engerix-B group.26 This met noninferiority
criteria and on subsequent analysis met superiority criteria. The
safety analysis showed both vaccines were well tolerated, with
injection-site pain reported by 35.3% to 38.6% of participants
in the Heplisav-B group and 21.6% to 33.7% of those in the
Engerix-B group.26
A phase 3, multicenter, randomized, subject- and observerblinded, active-controlled trial compared 2 doses of Heplisav-B
(n = 1123) at 0 and 4 weeks with 3 doses of Engerix-B (n =
359) at 0, 4, and 24 weeks.27 Participants were healthy subjects
aged 40 to 70 years. The primary outcome was the proportion of participants with anti-HBs greater than or equal to 10
mIU/mL at 8 weeks following the last dose of vaccine.27 At the
primary end point, 90.0% of participants in the Heplisav-B
group exhibited a seroprotective immune response compared
with 70.5% in the Engerix-B group (95% CI, 14.7-24.7).27 The
CI met noninferiority criteria and the a priori definition for superiority. The vaccine elicited a strong immune response in all
participants, even older adults (>60 years). Local (injection-site
pain, redness, and swelling) and systemic (fever, malaise, headache, myalgia, and fatigue) AEs were reported in both groups
with similar frequency.27
Another phase 3, observer-blinded, randomized, activecontrolled trial compared 2 doses of Heplisav-B (n = 640) at
0 and 4 weeks with 3 doses of Engerix-B (n = 321) at 0, 4,
and 24 weeks.24 This study evaluated response to the vaccine in
participants with a health condition known to have an impact
on immunogenicity. Participants were between 18 and 70 years
of age. The primary outcome was the proportion of participants
with type 2 diabetes who exhibited seroprotection at week 28.24
At the primary end point, 90.0% of participants in the HeplisavB group exhibited a seroprotective immune response compared
with 65.1% in the Engerix-B group (95% CI, 19.3-30.7).24 The
difference met prospectively defined criteria for noninferiority.
The vaccine elicited a strong immune response in a population
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that is at risk for HBV infection and frequently has a lower
response to the vaccine.
The immune response elicited by Heplisav-B for hepatitis
B vaccine-naïve patients has been robust, leading researchers
to investigate its immunogenicity in vaccine nonresponders.
Although a case series and not a randomized, controlled trial,
one study found 92% (12/13) of participants who had not
responded to 6 or more doses of the standard hepatitis B vaccine
demonstrated seroprotection at least 1 month after completing
the Heplisav-B series.28 The authors concluded that vaccine
nonresponders are likely to gain protection from the vaccine
with Heplisav-B. Prospective trials are warranted to evaluate
this potential indication.
PreHevbrio
PreHevbrio is the first recombinant 3-antigen hepatitis B
vaccine approved for use in adults.12 PreHevbrio was added
to the Advisory Committee on Immunization Practices
(ACIP) list of recommended adult HBV vaccines at the
February 2022 meeting.29 The manufacturer announced in
March 2022 that the vaccine was available for distribution in
the United States.29
PreHevbrio is classified as a third-generation hepatitis B
trivalent vaccine that mimics all 3 surface antigens (pre-S1,
pre-S2, and S) of HBV.15 PreHevbrio is produced in mammalian
Chinese hamster ovary cells, which have a mammalian protein
folding pattern that may enhance vaccine immunogenicity
in contrast with vaccine produced in yeast.30 The vaccine is 1
mL by intramuscular injection and is administered as a 3-dose
series scheduled at 0, 1, and 6 months apart. It is approved for
adults aged 18 years and older.15 Data are not available to assess
safety and efficacy in patients on hemodialysis or those who
are pregnant, so PreHevbrio should not be used in those patient
populations at this time.15
Two recently published clinical trials were utilized for
evaluation for licensure. The CONSTANT study was a multicenter, phase 3, double-blind, randomized trial that compared
3 doses of PreHevbrio (n = 2126) to Engerix-B (n = 712)
on days 0, 28, and 168.30 Participants were healthy adults
aged 18 to 45 years. The primary outcome was manufacturing equivalence of 3 lots of vaccine as measured by
the proportion of participants achieving seroprotection 4
weeks after the third dose.30 The study met noninferiority
criteria for lot-to-lot consistency of the vaccine. The safety
analysis found rates of local (85.0% vs 65.9%) and systemic
(68.0% vs 60.1%) AEs were higher in the PreHevbrio group

compared with the Engerix-B group, respectively.30 The study
found 0.7% of participants receiving PreHevbrio to be vaccine
nonresponders, which is lower than typically found with
other hepatitis B vaccines.30
The PROTECT study was a multicenter, double-blind,
phase 3, randomized, controlled trial that compared 3 doses
of PreHevbrio (n = 796) to Engerix-B (n = 811) on days 0,
28, and 168.31 Participants were at least 18 years of age and
included those with well-controlled common chronic health
conditions. The co-primary outcomes were noninferiority
of seroprotection rate 4 weeks after the third dose of vaccine
and superiority in adults aged 45 years and older.31 Seroprotection was defined a priori as anti-HBs titers greater than or
equal to 10 mIU/mL. For the first primary end point, 91.4% of
participants in the PreHevbrio group exhibited a seroprotective immune response compared with 76.5% in the Engerix-B
group (95% CI, 11.2-18.6). 31 This met the predetermined
noninferiority definition. For the second primary end point,
89.4% of participants in the PreHevbrio group exhibited a
seroprotective immune response compared with 73.1% in the
Engerix-B group (95% CI, 12.2-20.7).31 This met predetermined superiority criteria. The vaccine elicited a strong immune
response in all participants, even those older than 45 years. The
safety analysis identified a higher rate of injection-site pain
(63.2% vs 36.3%), tenderness (60.8% vs 34.8%), and myalgia
(34.7% vs 24.3%) in the PreHevbrio versus Engerix-B groups,
respectively.31 Otherwise, both vaccines were well tolerated
with similar AE profiles.
STA R
What changed in the November 2021 ACIP HBV
vaccination recommendations?

Updated HBV Advisory Committee on
Immunization Practices Recommendations
Universal HBV immunization for infants was implemented
in the United States in 1991.32 In November 2021, the ACIP
expanded the adult vaccine recommendations for HBV
vaccination, irrespective of risk factors. Until now, the US
hepatitis B immunization recommendations were based
on an individual’s risk factors for HBV infection. The new
recommendation simplifies the previously complex recommendations by eliminating the need to screen for risk factors.
The CDC recommends5:
•U
 niversal HBV vaccination for adults aged 19 to 59 years
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•H
 BV vaccination for adults aged 60 years and older with

risk factors
•A
 dults aged 60 years and older without risk factors may
also receive the vaccine
• I nfants and all persons younger than 19 years are already
recommended to receive routine HBV vaccination

The Role of the Pharmacist and Expanding
Rates of HBV Vaccination in Adults
Availability, Storage, and Handling
Pharmacists should be aware of the differences in available
hepatitis B vaccines and specific requirements for storage
or potential allergy considerations. Engerix-B is available
as single-dose vials or prefilled syringes. The caps of the
prefilled syringes contain natural rubber latex, which may
cause allergic reactions. The vaccine should be shaken well
before use; after, the suspension is a cloudy white.13 Recombivax HB is available as single-dose vials and prefilled
syringes. The vial or syringe should be shaken to obtain a
slightly opaque, white suspension.16 Engerix-B and Recombivax HB should be administered by intramuscular injection, but may be administered subcutaneously in persons at
risk of hemorrhage, such as patients with hemophilia (this
may result in a lower antibody response and an increase in
local reactions).13,16
Heplisav-B is available as a single-dose prefilled syringe.
The solution is clear to slightly opalescent and colorless to
slightly yellow. The tip caps and stoppers are not made with
natural rubber latex.14 PreHevbrio is available as a singledose vial. The vial should be shaken well to obtain a slightly
opaque, white suspension. The vial stoppers are not made with
natural rubber latex.16
The hepatitis B vaccines discussed here should be stored in
the refrigerator at 2 °C to 8 °C (36 °F to 46 °F).13-16 The vaccines
should not be stored in the freezer. For temporary temperature
excursions, Recombivax HB is stable for 72 hours at temperatures from 0 °C to 25 °C (32 °F to 77 °F).16
Safety
Prior to administration, the pharmacist should visually inspect
the vaccine for particulate matter or discoloration. If either of
these items is present, the vaccine should not be administered.13-16 Pharmacists should also confirm the vaccine is not
expired prior to administering.
It is important to encourage patients to report any AEs
to their health care provider or Vaccine Adverse Event
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Reporting System (VAERS). The Vaccine Information
Statements that explain the benefits and potential risks of
vaccines are available from the CDC and should be given
to all patients.13-16
Identifying and Counseling Patients
Pharmacists remain major influencers in vaccine decision
making. Pharmacists have a long-standing history with
involvement in vaccine storage, preparation, distribution,
and education as well as immunization providers, which
lends support to their credibility and ability to expand
vaccine efforts. Pharmacists are in a pivotal position to serve
as vaccine candidate identifiers, educators, and administrators. Patients with common risk factors for HBV infections
can be identified through medication therapy management,
comprehensive medication reviews, and patient profile
reviews assessing for age indications or current treatment for
diabetes, hemodialysis, HCV infection, HIV infection, and
chronic liver disease. In addition, screening checklists can
be used to discretely allow pharmacists to identify patients
with more sensitive risk factors for HBV infection, such as
persons who inject drugs and sexual exposure via heterosexual or men who have sex with men routes.
Pharmacists can serve as educators to expand awareness
about the seriousness of HBV infections, associated complications, and the health benefits of HBV vaccination. Pharmacists
can provide key facts and statistics about HBV from reputable
resources, such as the CDC and Immunization Action Coalition.
FIGURE 2 provides useful facts about HBV including information from an infographic on the importance of hepatitis B
vaccines released by The National Foundation for Infectious
Diseases in conjunction with the Adult Vaccine Access Coalition. 33-35 The infographic can be displayed in pharmacies or
provided as a handout to patients. Education about the most
common HBV infection complications, such as chronic liver
disease, including cirrhosis and hepatocellular carcinoma,
and how these can often go unnoticed until end-stage disease
should be discussed with patients. In addition, pharmacists can
provide vaccine-specific information about the types of HBV
vaccines available including newly approved vaccines, their
safety and efficacy, and increase awareness about the recent
ACIP recommendations for hepatitis B vaccine in the adult
patient population.
When counseling patients about the HBV vaccine, pharmacists can initiate a discussion about its safety, how to mitigate vaccine-related AEs, and dispel myths/misconceptions
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FIGURE 2. FACTS ABOUT THE HEPATITIS B VIRUS AND THE IMPORTANCE OF VACCINES33-35
Hepatitis B is a serious and deadly disease

2.2 million
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HBV infects people of all
ages and as many as 2.2
million people in the US are
chronically infected

Up to 40% of chronic
infections lead to cirrhosis,
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which may lead to death

Hepatitis B is easily spread

50 to 100X

7 days

HBV is 50 to 100X more
infectious than HIV

HBV can remain infectious
outside the body for at least
7 days and can still cause
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Adapted from www.nfid.org/infectious-diseases/hepatitis/ on July 25, 2022, courtesy of the National Foundation for Infectious Diseases.

regarding vaccination. Local injection-site reactions were the
most common AEs noted in the clinical trials. As an intramuscular injection, relaxing the muscle before injection and moving
the arm or using the muscle after injection can reduce pain. In
addition, patients can be counseled to take acetaminophen or
ibuprofen, as appropriate for them, if the pain is not tolerable
after vaccination. Pharmacists can engage patients in conversation and use open-ended questions to obtain more information.
Utilizing the SHARE approach when counseling patients about
the HBV vaccine can also be helpful36:

•S
 tep 1: Seek your patient’s participation

•S
 tep 2: Help your patient explore and compare

treatment options

•S
 tep 3: Assess your patient’s values and preferences
•S
 tep 4: Reach a decision with your patient
•S
 tep 5: Evaluate your patient’s decision

The HBV vaccines can be administered concurrently with
other vaccines, but separate body sites should be used. In the
event that there is an interruption between doses of hepatitis B
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be a minimum interval of 8 weeks. If the third dose is delayed, it
again should be administered as early as possible. In patients for
whom a vaccination history is unavailable, administering extra
doses of the single-antigen hepatitis B vaccine is not harmful.1
PATIENT CASES are included to provide example scenarios of
patients eligible for the HBV vaccine.

PATIENT CASES
QUESTION: RJ is a 32-year-old woman with a past medical

history of diabetes. She presents to your pharmacy
seeking a COVID-19 booster vaccine. When reviewing her
profile, you identify her as a potential candidate for the
hepatitis B vaccine. RJ is hesitant to receive both vaccines
today. How do you respond?

Impact of COVID-19
Early in the COVID-19 pandemic, there was an interruption
in routine vaccination which led to an increase in resurgence
of vaccine-preventable diseases. While efforts to address
this decline have been made, a substantial number of individuals remain unvaccinated. Pharmacists can assist with
mitigating this impact by helping with catch-up campaigns,
addressing existing shortfalls, and strengthening routine
immunization offerings.37

RESPONSE: RJ should be given a strong recommendation

on the importance of obtaining the hepatitis B vaccine
based on the universal HBV vaccination recommendation
for adults aged 19 to 59 years. She is also considered at
risk for HBV infection due to her history of diabetes. The
hepatitis B vaccines can be administered at the same time
as other vaccines, but different body sites should be used
for the injections.
QUESTION: KP is a 61-year-old man who received his first
dose of Heplisav-B today. When should he be reminded
to return for the next dose(s)?

Conclusion

RESPONSE: This vaccine is administered as a series of 2
doses at 0 and 1 month. The patient should return for his
second dose at 1 month; the series will be completed at
that time.
QUESTION: FW is a 19-year-old man who arrives to the

pharmacy for his second dose of PreHevbrio 5 months
after his initial dose. He had received reminders for his
second dose at 1 month, but informs you that he was
unable to come to the pharmacy earlier. When should FW
receive the next dose(s)?

RESPONSE: The second dose should be administered
as early as possible, but the series does not need to
be restarted. The third dose is typically administered
at 6 months, but the second and third doses should be
separated by an interval of 8 weeks.

vaccines, the vaccine series does not need to be restarted. The
second dose should be administered as early as possible if the
series was paused after the first dose. If there is a need for a third
dose, the separation between the second and third doses should

HBV is a vaccine-preventable infection that represents a
serious public health concern in the United States and globally. Chronic HBV infection is the leading cause of hepatic
decompensation, cirrhosis, and hepatocellular carcinoma,
resulting in significant morbidity and mortality. Currently,
there is no cure and treatments only slow progression
of serious complications. Four hepatitis B vaccines are
currently approved for use in the United States. Recombivax
HB, Engerix-B, and PreHevbrio are 3-dose series administered at 0, 1, and 6 months. Heplisav-B is a 2-dose series
administered 1 month apart. The CDC has recently recommended universal hepatitis B vaccination for all adults aged
19 to 59 years, simplifying the previously complex recommendations by eliminating the need to screen for risk factors.
Pharmacists are in a prime position to serve as vaccine
candidate identifiers, educators, and administrators to help
improve immunization rates.

ADDITIONAL RESOURCES

Centers for Disease Control and Prevention, Viral
Hepatitis, Hepatitis B Information

www.cdc.gov/hepatitis/hbv/index.htm

American Association for the Study of Liver Diseases

www.aasld.org/

Hepatitis B Foundation

www.hepb.org/

Universal Hepatitis B Vaccination in Adults Aged 19-59
Years: Updated Recommendations of the Advisory Committee on Immunization Practices – United States, 2022

www.cdc.gov/mmwr/volumes/71/wr/pdfs/mm7113a1-H.pdf

Centers for Disease Control and Prevention Pink Book
Chapter Hepatitis B

www.cdc.gov/vaccines/pubs/pinkbook/hepb.html
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POSTTEST QUESTIONS
1. Which of the following is a transmission route for
hepatitis B virus (HBV) infection?
A. Respiratory droplets
B. Food or water contamination
C. Animal or insect
D. Blood or body fluids
2. Which of the following is a significant long-term
complication of chronic HBV infection that ends with
premature death?
A. Ascites
B. Jaundice
C. Hepatocellular carcinoma
D. Nonalcoholic fatty liver disease
3. What reported risk behavior or exposure results in the
highest incidence of HBV infection?
A. Injection drug use
B. Surgery
C. Men who have sex with men
D. Needlestick incident in a health care worker
4. Which patient is at risk for being an HBV vaccine
nonresponder?
A. 1-day-old infant born to an HBV-negative mother
B. 10-year-old adolescent who received only the birth
dose of the 3-dose series
C. 37-year-old adult with no risk factors for HBV infection
D. 65-year-old adult with type 2 diabetes
5. Which of the following is the proposed mechanism of
action for the novel adjuvant in Heplisav-B?
A. Aluminum – common metal found in nature resulting
in induction of cytokine and chemokine release
B. AS01b – phospholipid that enhances recruitment of
immune cells
C. CpG-1018 – toll-like receptor 9 activation for
enhancement of surface antigen presentation
D. MF59 – oil-in-water emulsion leading to formation of a
depot at the site of injection

7. What is a potential advantage of the Heplisav-B
vaccine compared with hepatitis B vaccines that were
available earlier?
A. 2-dose series administered 1 month apart to confer
immunity sooner
B. FDA approved for infants and children 6 months
and older
C. Reduced incidence of hospitalization and death due to
acute hepatitis B infection
D. Intradermal administration to better elicit a longlasting cellular immune response
8. RJ is a 45-year-old man who has received 1 dose of
PreHevbrio today. What is the dose and timing for
administration of his next dose?
A. 0.5-mL intramuscular (IM) injection 1 month later
B. 0.5-mL IM injection at 6 months
C. 1.0-mL IM injection 1 month later
D. 1.0-mL IM injection at 6 months
9. Which patient is now a candidate for hepatitis B
vaccination as a result of the November 2021 Advisory
Committee on Immunization Practices guideline
update?
A. 1-day-old infant born to an HBV-negative mother
B. 10-year-old adolescent who received 2 of the 3-dose
series
C. 35-year-old adult with type 2 diabetes
D. 47-year-old adult with no risk factors for HBV
10. What does the “S” in the SHARE acronym stand for?
A. Seek your patient’s participation in vaccine decision
making
B. Share the reasons why the vaccine is right for the
patient
C. Strong vaccine recommendation from a health care
provider
D. State positive vaccine experiences

6. Which vaccine contains 3 antigens for HBV?
A. Heplisav-B
B. PreHevbrio
C. Recombivax HB
D. Twinrix
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Interactive Simulation of Patient Cases

This portion of the activity is unique and interactive, as
it simulates real patient cases featuring persons with
diabetes using integrated continuous glucose monitoring
devices. Access the simulation at
www.pharmacytimes.org/ICGM-CC.
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Introduction to Continuous
Glucose Monitoring

Continuous glucose monitoring (CGM)
technology has improved substantially
since it first became commercially
available in 2006, with numerous
studies demonstrating the clinical
benefit in persons with diabetes.1-3
CGM systems measure interstitial
glucose levels every 1 to 5 minutes and
send readings to a receiver or a compatible smart device every 5 to 15 minutes.
Unlike blood glucose monitoring
(BGM), which provides a point-in-time
glucose measurement, CGM users can
view their glucose trends throughout

the day, in numerical and graphical
formats and view directional arrows
indicating how rapidly their glucose
is rising or falling. This information
allows for more timely management of
acute glycemic events and the direct
assessment of how food, medications,
physical activity, stress, and other
factors affect glucose levels.4,5 This
increase in information has been shown
to reduce hemoglobin A1c (HbA1c),
hypoglycemic events, time spent above
range, or glucose levels greater than
180 mg/dL, and glycemic variability.3,4
Additional benefits include the ability
to assess nocturnal glucose patterns,

Pharmacy Times Continuing Education™ is accredited by the
Accreditation Council for Pharmacy Education (ACPE) as a provider
of continuing pharmacy education. This activity is approved for 2.5
contact hours (0.25 CEU) under the ACPE universal activity numbers
0290-0000-22-346-H01-P and 0290-0000-22-347-H01-T. The activity
is available for CE credit through August 12, 2023.
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increased data availability to adjust medication therapy regimens, and improved patient education and engagement.
There are various personal-use CGM devices on the market:
Dexcom G6, Abbott FreeStyle Libre 14 Day and FreeStyle
Libre 2, Medtronic Guardian Connect with Guardian Sensor
3, and Eversense CGM systems. The FreeStyle Libre 3 device
received FDA clearance in May 2022 and will be available
within the year.6 CGM devices have improved in accuracy over
the years with most currently available systems being “nonadjunctive,” meaning treatment decisions can be made using
CGM data without the need for confirmatory BGM with a capillary fingerstick.1 BGM during CGM use is only required during
the warm-up period and if there are concerns that CGM readings
do not reflect symptoms or blood glucose.
STAR*
What are the accuracy requirements to meet the
classification of an integrated CGM device?
*S = Stop; T = Think; A = Assess; R = Review

Integrated Continuous Glucose Monitoring

A new category of CGM, designated as integrated continuous
glucose monitoring (iCGM), was created for CGM systems
that meet strict requirements for accuracy. The iCGM designation allows the system to be compatible with multiple
devices without repeated regulatory approval to be used in
combination. To meet the requirements for this classification,
manufacturers must ensure that at least 70% of sensor readings are within ±15% of the laboratory-confirmed glucose
value when the glucose is between 70 and 180 mg/dL and at
least 85% are within ±15 mg/dL when the glucose is lower
than 70 mg/dL.7 In addition, over 80% of sensor readings
should be within ±15% when glucose values are over 180
mg/dL. This is a much higher standard than that required of
previous CGM systems on the market. At time of publication,
only the Abbott FreeStyle Libre 2, FreeStyle Libre 3, and the
Dexcom G6 systems have been approved as iCGM devices
and will be the focus of this article.
The Dexcom G6, FreeStyle Libre 2, and FreeStyle Libre 3
CGM systems all continuously read interstitial glucose values
and have real-time alarms signaling to the person with diabetes
when their glucose is above or below the set threshold. The
Dexcom G6 and FreeStyle Libre 3 are designated as real-time
CGM systems and provide a continuous value of current glucose

and trends to a receiver, mobile app, smartwatch, or pump
without needing to scan the sensor.1,8-10 The FreeStyle Libre
2 is designated as a flash or intermittently scanned CGM and
requires scanning the sensor with a small reader or smartphone
to review glucose data and trends. This device must be scanned
at least once every 8 hours, otherwise gaps in the glycemic tracings will occur.11 For example, if 10 hours have elapsed since
the sensor was last scanned, just the past 8 hours of data will
be captured and able to be viewed when the sensor is scanned
again. To prevent gaps in glycemic tracings, it is recommended
to scan the FreeStyle Libre 2 sensor before and after meals and
snacks, exercise, and sleep, and in any instance of hypoglycemic symptoms. The FreeStyle Libre 2 and FreeStyle Libre 3,
compared with their FreeStyle Libre 14-day system counterpart,
now include alarms that warn users when glucose levels fall
below or rise above the programmed thresholds.9,11 The Libre
2 sensor does not need to be scanned to trigger the alarm; as
long as the reader or smartphone is within 20 feet of the sensor,
the alarm system will trigger regardless of scan status when the
programmed threshold is crossed. The Dexcom G6 includes high
and low glucose alarms as well as predictive alarms that warn
users of potentially high or low glucose levels.10 The iCGM
systems are compatible with smartphones and have the ability
to share data with caregivers, family, and friends. In addition,
all 3 systems have been FDA approved as non-adjunctive CGM
systems, allowing medication dosing based on CGM readings
and do not require calibration.8-11
Both the Dexcom and FreeStyle Libre systems have a proprietary, password-protected, free, online platform where data are
uploaded and can be viewed by the person with diabetes and
health care professionals. The Clarity website for Dexcom and
the LibreView website for FreeStyle Libre allow health care team
members to download printable reports, which can be viewed
with patients either in the office or remotely. In addition, team
members can view lists of patients at a population health level
to determine which persons with diabetes need more frequent
follow-up based on CGM metrics. This allows for closer monitoring and more information to improve patient care.9-11

Guideline Recommendations for CGM Use

Professional diabetes organizations recommend CGM be
considered for all persons with diabetes treated with multiple
daily insulin injections or continuous subcutaneous insulin
infusion (CSII).3,4 Recent data from the MOBILE study group
demonstrated the benefit of CGM on HbA1c levels, time
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TABLE 1. ADA AND AACE RECOMMENDATIONS FOR CGM
TECHNOLOGY USE3,4

ADA

FIGURE. AMBULATORY GLUCOSE PROFILE REPORT20

AACE

Should be offered

Recommended

•A
 dults with diabetes

• Individuals with diabetes

Can be used

May be recommended

•A
 dults with T2D on

• Individuals with T2D who are

treated with intensive
insulin therapya
•Y
 outh with T1D treated
with intensive insulin
therapy
•Y
 outh with T2D treated
with intensive insulin
therapy

basal insulin

treated with intensive insulin
therapy
•C
 hildren and adolescents with
T1D
•A
 ll individuals with problematic
hypoglycemiab
•P
 regnant women with T1D and
T2D treated with intensive
insulin therapyc
•W
 omen with GDM on insulin
therapy

treated with less-intensive
insulin therapy
•W
 omen with GDM not on
insulin therapy

AACE, American Association of Clinical Endocrinology; ADA, American Diabetes Association; GDM, gestational diabetes mellitus, T1D, type 1 diabetes;
T2D, type 2 diabetes.
a
Intensive insulin therapy defined as ≥3 injections per day or the use of continuous subcutaneous insulin infusion.
b
Problematic hypoglycemia defined as frequent or severe hypoglycemia,
nocturnal hypoglycemia, or hypoglycemia unawareness.
c
Supported for use in pregnancy in current guidelines. Not approved for use
in pregna-ncy by the FDA.

in range (TIR), mean glucose levels, and the frequency of
severe hypoglycemic events in persons with type 2 diabetes
on only basal insulin and led to the recommendation that
CGM may be beneficial in this population.3,4,12 The American
Diabetes Association (ADA) recommends that CGM systems
be considered from the onset of diagnosis in individuals
with diabetes that require insulin to remove the burden of
BGM and allow for close tracking of glucose levels for more
effective and timely insulin adjustments.3 Interruption of
CGM is associated with worsening outcomes and it is important for individuals using CGM systems to have consistent
access to the product when transitioning between insurers.
The choice of all diabetes technology devices, including
CGM, should be made based on patient circumstances,
desires, and needs. TABLE 1 summarizes recommendations for
CGM technology use.3,4
Recent recommendations for the management of type
1 diabetes in adults published by the ADA and European Association for the Study of Diabetes (EASD) recommend CGM
for glucose monitoring in all persons with type 1 diabetes,
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including those with new onset.1 For this population, access to
BGM is still recommended for instances when symptoms do not
match CGM readings and as the primary method for glycemic
monitoring if CGM is not available.

Impact of COVID-19 Pandemic on iCGM

The COVID-19 pandemic has had multiple effects on the
adoption of iCGM use across health care settings. While
not approved for use in the inpatient setting, the need for
noninvasive remote patient monitoring and preservation of
personal protective equipment prompted the FDA to issue
guidance permitting the use of CGM monitoring in this health
care setting for the duration of the public health emergency.13
Literature related to CGM outcomes in the hospital setting
is limited; however, preliminary data have shown improvements in detection of hyper- and hypoglycemic episodes in
critically ill and non-critically ill hospitalized patients.14-17
There is no consensus on CGM metrics in the acute care

www.pharmacytimes.org

setting, which serves as a limiting factor to broader adoption
in hospitalized patients. Pharmacists may be well-positioned
to develop policies and procedures for the safe and effective
use of these devices in the acute care setting. The expansion of telehealth services and corresponding need for remote
monitoring of ambulatory patients, in combination with the
long-awaited removal of the 4-times daily testing requirement for Medicare patients in July 2021, led to more widespread use of CGM systems in the outpatient setting as well. 18

Barriers to Using iCGM

The delay in the uptake and widespread use of iCGM in
clinical practice is multifactorial. Clinicians may not understand how to interpret and document CGM data and may
be uncertain regarding CGM coverage and reimbursement
potential, especially given the anticipated additional time
that may be required to deliver these services.19 They may
also be concerned about integrating new technology into
practice and may not feel comfortable providing counseling
to patients who use these devices. This review serves to
assist pharmacists in overcoming these perceived barriers to
enhance the uptake of iCGM in the management of persons
with diabetes.
STAR
What metrics are important for persons with diabetes
using an iCGM device to be aware of?

CGM Data Interpretation and
Documentation

The lack of understanding of how to interpret CGM metrics
and integrate this information into clinical decision making
may serve as a barrier to pharmacists implementing iCGM
into practice. Enhanced understanding of how to interpret
and document CGM data can improve pharmacists’ comfortability with these systems. To ensure optimal use, the ADA
recommends that patients receiving CGM systems obtain
robust diabetes education, training and support, and medication management based on data from the ambulatory glucose
profile (AGP) report.3 Pharmacists are well-positioned to
play a key role in CGM use as many are already providing
diabetes management services. In addition to understanding
how each CGM system works and appropriate set-up and
training, it is important that pharmacists learn how to make
diabetes management decisions based on CGM metrics, which
are more comprehensive and current than HbA1c values. The

TABLE 2. TIR AND HbA1c CORRELATIONS22

TIR%

Average HbA1c (95% CI)

40%

8.1% (7.1% - 9.1%)

50%

7.7% (6.7% - 8.7%)

60%

7.3% (6.3% - 8.3%)

70%

6.9% (5.9% - 7.9%)

80%

6.5% (5.5% - 7.5%)

HbA1c, hemoglobin A1c; TIR, time in range.
Republished from Hirsch IB, Battelino T, Peters AL, et al. Role of Continuous
Glucose Monitoring in Diabetes Treatment. Arlington, Va., American Diabetes Association, 2018 under the terms of the CC BY-NC-ND 3.0 license.

comprehensive information in an AGP report may make it
easier to identify patterns and make timely individualized
recommendations to adjust antihyperglycemic therapy and
modifications to diet and physical activity.
The AGP report (FIGURE20) includes the AGP, CGM metrics
with a summary of the statistics, and the individual daily glucose
profiles, and is available upon uploading the CGM data to the
manufacturer-specific or universal data management software
(eg, Glooko or Tidepool). The AGP is a visualization of data
that contains the median and darker shaded areas representing
the 25th to 75th percentile of data.21 The lighter shaded area
represents the 10th to 90th or 5th to 95th percentile of data,
depending on the device. The wider the shaded areas, the more
glycemic variability. The AGP allows for the assessment of
daily patterns; however, it is most accurate for patients with at
least 70% of data available over a 14-day period and similar
day-to-day routines.2 The CGM metrics and statistics include
the time in ranges, average glucose during the wear period, the
glucose management indicator (GMI) and glucose variability,
defined as percent coefficient of variation (%CV). TIR is the
percentage of time an individual’s interstitial glucose measures
between 70 and 180 mg/dL. The goal for most adults is to
spend greater than 70% TIR, which correlates to a predicted
HbA1c of 6.9%.22 TABLE 2 depicts the correlation between
the CGM-reported TIR and predicted laboratory-measured
HbA1c.22 The GMI is a new metric that replaces the estimated
HbA1c.23 The GMI provides an estimate of the HbA1c based
on an average of the CGM glucose levels an individual has
been experiencing over the specified report period. Because
the HbA1c is a measure of blood glucose over 3 months, the
GMI may differ from the HbA1c depending on the wear period.
For the most accurate depiction of the HbA1c, the AGP report
dates should be adjusted to include the past 3 months. If the
AGP report is capturing the past 2 to 4 weeks, the GMI may
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TABLE 3. STANDARDIZED METRICS AND TARGETS FOR CGM
DATA INTERPRETATION2,4

Key metric

Measure

T1D/T2D
targets

Older/highrisk T1D/T2D

Number of
days CGM is
worn

14 days

14 days

14 days

Percentage
of time CGM
is active

Recommend
>70% wear
time over 14
days

>70%

>70%

Mean
glucose

Average
glucose over
wear period

Individualized
to target

Individualized
to target

GMI

CGM version
of estimated
HbA1c

Individualized
to target

Individualized
to target

Glycemic
variability
(%CV)

Standard
deviation/
mean

≤36%

≤36%

TAR, level 2

% readings
and time
>250 mg/dL

<5%

<10%

TAR, level 1

% readings
and time
>180 mg/dL

<25%

<50%

TIR

% readings
and time
70-180 mg/
dL

>70%

>50%

TBR, level 1

% readings
and time <70
mg/dL

<4%

<1%

TBR, level 2

% readings
and time <54
mg/dL

<1%

0%

%CV, percent coefficient of variation; CGM, continuous glucose monitoring; GMI,
glucose management indicator; T1D, type 1 diabetes; T2D, type 2 diabetes; TAR,
time above range; TBR, time below range; TIR, time in range.

not accurately reflect the most recent measured HbA1c if
glycemic management has changed. The %CV is designed to
assess glycemic variability. The goal is a %CV of 36% or less;
when %CV is higher than 36% it may indicate an increase in the
frequency of hypoglycemia in relation to the mean and nature of
the glucose distribution.2,4
Recent collaborations have recognized the need to improve
education surrounding interpretation and analysis of the AGP
report to standardize its use in patient care. In 2019, an international consensus report was created and endorsed by major
diabetes organizations to standardize CGM metrics within the
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AGP report for clinical care, and these metrics are summarized in TABLE 3.2,4 Individual glycemic targets, overall health
status, and risk for hypoglycemia should be considered when
establishing CGM clinical targets. The mean glucose, TIR, and
glycemic metrics of persons with diabetes that use their CGM
more than 70% of the time over 14 days will correlate with
3-month values of these metrics.4 Longer duration of CGM data
may be required for those with greater glycemic variability to
see this correlation.
Some CGM systems allow for recent data trends to be viewed
directly on the device, which provides limited, albeit useful
information if a download is not available. To fully assess
patterns, downloading the reader or receiver or connecting the
smart device to manufacturer-specific or universal data management software is ideal to have key metrics such as GMI and
TIR available along with the full AGP and day-to-day graphs
to see individual events. Once the AGP report is reviewed, the
pharmacist can have an interactive discussion with the patients
about their trends and goals.
Reviewing the data provides opportunities for the pharmacist
to engage in discussions to empower the patient to achieve their
glucose targets. Initial goals of the patient interaction should
include reviewing overall glycemic status and components of
the AGP report and addressing episodes of hypoglycemia and
increasing TIR. It is recommended that percent TIR and percent
time below range (TBR) be used as a starting point for the
assessment of glycemic management and the initial focus be
on reducing percent TBR to reduce the risk for hypoglycemic
events.4 Further discussions can include education regarding
glycemic variability, percent time above range (TAR), and identifying areas for improvement. The AGP report can be used to
identify times and the magnitude of glycemic excursions. For
optimal CGM use, patients should be educated on the value of
tracking food intake, exercise, and diabetes medication administration timing to understand how these factors influence their
glycemic management. This can be tracked directly in the CGM
system reader/receiver or smart device.
Persons with diabetes should also be educated on common
misconceptions about the accuracy of CGM compared with
traditional BGM to ensure proper use. CGM measures interstitial glucose instead of capillary blood glucose, and the
physiological time delay between blood glucose and interstitial glucose is estimated to be 5 to 10 minutes; however,
many different factors that cause rapidly rising or falling blood
glucose levels, such as insulin administration, carbohydrate
consumption, and physical activity, may cause greater discrep-
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TABLE 4. TREND ARROWS AND ACTIONS TO TAKE27

Dexcom

FreeStyle
Libre

Glucose trend
meaning
(mg/dL/min)




Glucose value

Actions to help stay/get in range based on glucose value
Correctional
insulin



2-3a

In range

Check back in 15
minutes (glucose is
fine, but rising)

drinks with carbs until
trend arrow levels off

Yes, if you have
not in 2 hours

1-2

Low

Check back in 5
minutes (glucose is
low, but moving in
right direction)

•A
 fter you start eating
•D
 o not take bolus until





<1

Yes, if you have
not in 2 hours

drinks with carbs until
trend arrow levels off

•B
 efore you start eating

In range

Low

Consume fast-acting
carbs to correct low
glucose; check back
in 5 minutes

•A
 fter you start eating
•D
 o not take bolus until

1-2

High

Check back in 15
minutes (glucose is
high, but moving in
right direction)

•A
 fter you start eating
•D
 o not take bolus until

2-3a

In range

Check back in 5
minutes (glucose is
fine, but falling)

Low

Consume fast-acting
carbs to correct low
glucose; check back
in 5 minutes




Falling

your glucose is out of the
low range

•B
 efore you start eating
•D
 o not consume food/


High



•B
 efore you start eating
•D
 o not consume food/

High



Changing
slowly

If you eat, timing of bolus
insulin and food

>3

Rising


Glucose


>3

your glucose is out of the
low range

your trend arrow levels off

•A
 fter you start eating
• Do not take bolus until

your glucose is out of the
low range

>2 for FreeStyle.

a

ancies in CGM and BGM values as a result of this delay.24
The mean absolute relative difference (MARD) is another
way to describe the accuracy of the CGM system. The MARD
is the average of absolute error between all CGM values and
matched reference values. A smaller percentage indicates that
the CGM reading is closer to the reference range and there is
greater device accuracy. In general, a MARD less than 10% is
considered clinically accurate for medication dosing without
confirmation with fingerstick testing.22 The iCGM systems
covered in this activity have been FDA approved for medication dosing based on CGM readings, with the FreeStyle Libre
2 and 3 having a MARD of 9.2% and 7.9%, respectively, and
the Dexcom G6 having a MARD of 9%. The accuracy of the
CGM systems continues to improve as the technology advances,

making this discrepancy less noticeable to the user.
It is important to reinforce the use of the trend arrows and
alarms to facilitate treatment decisions and to improve patient
engagement and self-care. Trend arrows and patterns in the
setting of rapidly changing glucose levels or hypoglycemia can
help predict events and are a useful guide to assist in making
medication adjustments. Multiple publications have been
developed to provide practical approaches to using iCGM trend
arrows to adjust pre-meal or correction doses of rapid-acting
insulin.25,26 TABLE 427 summarizes recommendations on what
actions to take to help stay or get in range using trend arrows.
This may be a useful reference when counseling patients on
how to make more precise medication adjustments using iCGM
data from this system.27

P HA R M ACYT I M ES . O R G
AU GU ST 2 0 2 2

87

TABLE 5. DEVICE-SPECIFIC COUNSELING POINTS FOR ICGM SYSTEMS6,9-11,31

FDA approved ages for
use (years)
Approved sensor
wear time for iCGM
requirement (days)

Dexcom G6

FreeStyle Libre 2

FreeStyle Libre 3

≥2

≥4

≥4

10

14

14

Warm-up period (hours)

2

1

1

Frequency of glucose
readings (minutes)

5

1

1

Calibration required?

No, unless sensor code is not
entered during set-up

No

No

Data display device

Receiver or Dexcom mobile
app (iOS or Android)

Reader or FreeStyle Libre 2
mobile app (iOS or Android)

FreeStyle Libre 3 mobile app
(iOS or Android)a

Data-sharing software

Dexcom Clarity

LibreView

LibreView

Data-sharing software
for non-HCPs (maximum
number of followers)

Dexcom Follow (10)

LibreLinkUpb (20)

LibreLinkUpb

Alarms for high/low

Yes
Bluetooth must be ON when
using mobile app as display
device; the app must be
running in the background
to receive data, alerts, and
alarms.

Yes
Bluetooth must be ON when
using mobile app as display
device; for iPhone, the app
must be running in the
background to receive alarms.

Yes
Bluetooth must be ON when
using mobile app as display
device; for iPhone, the app
must be running in the
background to receive alarms.

Predictive alarms for
high/low

Yes
Urgent Low Soon Alert (≤55
mg/dL within 20 minutes) and
Rise and Fall Alerts (≥2 mg/
dL/min increase or decrease)

No

No

Alarm customizability

High/low alerts may be
customized or turned off;
unable to customize or turn off
urgent low alarm (≤55 mg/dL)

High/low alarms may be
customized or turned off;
unable to customize or turn off
urgent low alarm (<55 mg/dL)

High/low alarms may be
customized or turned off;
unable to customize or turn off
urgent low alarm (<55 mg/dL)

Minimum distance
between sensor/
transmitter and display
device to receive alarms
(feet)

20

20

33

Interfering substances

Hydroxyurea, acetaminophen
(>1 g every 6 hours)

Vitamin C (>500 mg/day)

Vitamin C (>500 mg/day)

Water resistance

8 feet, 24 hours

3 feet, 30 minutes

3 feet, 30 minutes

Approved placement
sites

Abdomen: all ages
Upper buttocks: ages 2-17 years

Upper arm

Back of upper arm

Recommendations for
scanning

Not applicable, real time

Before and after meals or
snacks, exercise, and sleep and
symptoms of hypoglycemia

Not applicable, real time

iCGM, integrated continuous glucose monitoring; HCP, health care professional.
a
Reader is not available at this time, but may be available in the future.
b
Using the LibreLinkUp mobile app requires registration with LibreView.
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CGM Coverage by Payers

Cost is often a deciding factor when determining which
device to select and uncertainty about CGM coverage may
inhibit pharmacists from recommending iCGM to their
patients. Coverage determinations for commercial and
government payers are changing frequently as more data
are published about the benefits of these devices. Medicare
pays for both the Dexcom and FreeStyle Libre systems for
persons with type 1 and type 2 diabetes when criteria are
met.18 Personal-use CGMs and related supplies are covered
by Medicare when all the following coverage criteria
are met18:
•T
 he beneficiary
 as diabetes mellitus
⁰H
⁰ I s insulin-treated with ≥3 administrations of insulin
per day or a CSII pump
 as an insulin treatment regimen that requires frequent
⁰H
adjustment by the beneficiary based on BGM or CGM
•W
 ithin 6 months before ordering CGM, the treating
practitioner has an in-person visit with the beneficiary to
evaluate their diabetes management and determine if the
above criteria are met
•E
 very 6 months following the initial prescription of
CGM, the treating practitioner has an in-person visit
with the beneficiary to assess adherence to CGM and the
diabetes treatment plan
Medicare does not reimburse for CGM system supplies that
are only used with a smartphone or mobile device.28 For the
prescription to be covered by Medicare, the person with diabetes
must be prescribed the Dexcom G6 receiver or FreeStyle Libre
2 reader. Medicare beneficiaries should be educated to use the
reader to ensure coverage.
Commercial payers and Medicaid plans have different
coverage requirements depending on the plan and the state.
The FreeStyle Libre sensor/transmitter combination product is
disposable, making it a lower cost product, and the FreeStyle
Libre app is available at no cost, making this a more affordable
option if opting to pay out-of-pocket. The Dexcom G6 also has
a free app; however, the reusable transmitter contributes to the
out-of-pocket cost of this system. The upcoming Dexcom G7
will include a disposable sensor/transmitter product potentially
lowering the cost of the CGM system. Persons with diabetes
whose insurance plan does not cover CGM may select to pay for
the FreeStyle Libre 2 or FreeStyle Libre 3 sensors out-of-pocket
at their pharmacy.9-11

Billing for CGM Services

Another perceived barrier to the implementation of iCGM is
the concern that additional time may be required to educate
on these devices, which may not be practical in a typical
busy clinic workflow.19 Fortunately, there are opportunities
available for pharmacists who provide diabetes management
services to obtain payment for the placement and interpretation of personal-use CGM systems. This can occur through
the submission of Current Procedural Terminology (CPT)
codes 95249 and 95251.29
The initial sensor placement and patient education and training
on personal-use CGM systems can be reimbursed by submitting
CPT 95249.29 Any trained health care professionals, including
nurses, certified diabetes care and education specialists, or pharmacists, are able to provide this service and bill for CPT 95249
if current “incident-to” requirements are met, meaning they are
providing the service under the direction and supervision of a
physician or other qualified non-physician health care provider.
CPT 95249 requires that the patient obtain their personal-use
CGM system from the pharmacy or durable medical equipment
supplier and bring it to a scheduled face-to-face visit for education and placement. The pharmacist can provide the education,
perform the initial placement and submit CPT 95249, which
can only be billed once during the time the patient owns the
device. Unless the patient changes CGM device manufacturers,
or obtains a different model of data receiver/reader, the CPT
code for placement and education cannot be submitted again.
At least 72 hours of downloaded data from the CGM device
for which the patient received education must be documented
in the patient’s chart in order to bill CPT 95249; therefore, this
charge should be held until 72 hours of data can be collected
from remote monitoring or this charge can be submitted at a
subsequent visit with the pharmacist and not the day that placement, education, and CGM set-up was conducted.29
The CPT code 95251 provides reimbursement for interpretation and analysis of CGM data and is only billable by a physician or qualified non-physician health care provider as outlined
by their scope of practice in individual state practice acts.29 The
pharmacist may collaborate with the patient’s provider to review
the AGP report and implement recommendations to optimize
glycemic management, thus allowing the provider to submit
CPT 95251. Services associated with CPT 95251 do not require
a face-to-face encounter and therefore, these may be provided
as part of telehealth or virtual care encounters. Similar to the
CPT code for placement and education, CPT 95251 requires a
minimum of 72 hours of downloaded data to be able to submit
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the charge. Depending on the follow-up period after initial
placement, 72 hours of data may not be available until the first
CGM interpretation; therefore, the placement and interpretation
of CPT codes may need to be billed on the same date of service.
If an evaluation and management (E/M) service is provided to
the patient on the same day as CGM placement or interpretation,
an E/M (ie, 99211-99215) and CGM CPT code can be billed
together; however, modifier “-25” should be added to the E/M
CPT code to verify the E/M service was separate and identifiable from the CGM service that was provided.29
Most payers provide some degree of reimbursement for
medical services related to personal-use CGM; however, payerspecific coverage criteria may differ and limitations may exist
based on patient population (ie, just type 1 diabetes) or the
frequency at which CPT 95249 and 95251 may be reimbursed.
Consider contacting health plans to obtain copies of their
most current CGM coverage requirements and verify coding
and payment with local payers to be able to estimate revenue
generation from the service. Location-specific payment amounts
for CPT 95249 and 95251 can be estimated from the online Physician Fee Schedule from the Centers for Medicare & Medicaid
Services (CMS).30 For payers with prior authorization requirements for CGM services, confirm approval before providing
the service.
Complete and accurate documentation is required for billing
purposes and also facilitates communication with other members
of the health care team. Personal-use CGM placement, education, and training require extensive clinical documentation due
to the detailed education provided to the patient.29 In addition,
a copy of the AGP report should be uploaded into the patient’s
medical record with at least 72 hours of data to be able to submit
CPT 95249 and/or 95251. To facilitate payment for services, it
is also important to include the appropriate International Classification of Diseases, 10th Revision, Clinical Modification (ICD10-CM) diagnosis codes for diabetes. The payer will review
the ICD-10-CM diagnosis code to determine if the service is
medically necessary, meets coverage criteria, and is eligible for
payment. It is essential to confirm the most appropriate ICD10-CM code is linked to the charge; otherwise, issues with CGM
coverage and reimbursement may arise.

Incorporating CGM Technology into
Practice

Pharmacists who prescribe or dispense CGM systems can
help overcome the barrier of integrating new technology
into practice by becoming comfortable in providing training,
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understanding and managing the data, and troubleshooting
issues related to these devices. Scheduling presentations
on use of the devices with team members is important and
manufacturer representatives can provide the training needed
for the team to learn how to insert the sensor and download
and interpret the data. Training sessions can be scheduled
for all team members involved or consider creating a “train
the trainer model” where one team member is trained by
the representative on the devices and that team member is
subsequently responsible for training other team members
as CGM clinical use expands. Understanding how to contact
device-specific technology support and customer service is
also important when learning how to use CGM systems in
case CGM issues arise.
Manufacturer representatives can be a valuable resource;
however, they may not be an option in more rural locations or
when institutional policies limit their access, such as within
the Veterans Affairs Health Care System. In these cases,
online resources for each device may be of value as well as
online certificate or continuing education programs, such as
those offered through the Diabetes Advanced Network Access
(Danatech), which can be found at www.danatech.org.
Information technology (IT) support should be contacted in
advance as software will need to be installed to download CGM
data from the receiver or reader if patients do not share CGM
data remotely through a smart device. An IT request to download drivers for CGM software should be completed to ensure
all necessary software is installed before the first CGM placement. Each CGM system uses their own web-based platform to
download and store data through a secure account. Use of manufacturer or alternative platforms should be approved through
institutional administration before downloading patient data.
These platforms allow patients to share data in real time with
their providers, even when they are not present in the clinic.
The CGM-derived AGP report should also be scanned into
the electronic medical record as additional documentation for
medication therapy changes and to meet billing requirements.
Successful integration of CGM into clinical practice requires
time for planning, training, and integration into workflow. Time
will be required in each visit to download the CGM data and
generate the AGP report, and additional time may be needed if
technical issues arise.
STA R
What are the similarities and differences among the
available iCGM systems?
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Patient Counseling

Improving pharmacists’ knowledge on how to properly
initiate and counsel patients on iCGM devices will also
improve their comfortability prescribing and dispensing
these devices. The ADA recommends that persons with
diabetes and caregivers, if applicable, receive initial CGM
training and ongoing education, either in person or remotely,
to regularly evaluate technique, results, and their ability to
use the data to adjust therapy.3 Each person varies in their
comfort level with technology and some will require more
in-person training and support. Initial CGM start-up and
training should focus on the fundamentals of the CGM
system operation, such as system set-up, sensor insertion,
how to connect the sensor, transmitter (for Dexcom G6) and
reader/receiver or smart device, and troubleshooting. Education should also include similarities and differences between
CGM readings and BGM, prevention and treatment of acute
glycemic events, and significance and use of alarms. Followup interactions should focus on the use of trend arrows for
insulin dosing and adjustment and the impact of physical
activity, medication, and nutrition on glucose values, how to
review retrospective CGM data, including the AGP report,
and the use of share functions, if applicable. 4 Device-specific
characteristics that are important to discuss while providing
patient education are summarized in TABLE 56,9-11,31 for the
approved iCGM systems. Pharmacists and pharmacy technicians should stay current on the similarities and differences
among devices, as technology is changing rapidly and new
devices are becoming available.
Sensor accuracy and blood glucose monitoring
Persons with diabetes should be counseled on factors that
can affect sensor accuracy, such as lag time between CGM
and BGM values and interfering substances. In addition, they
should be educated on the sensor warm-up period, which is 2
hours for the Dexcom G6 and 1 hour for the FreeStyle Libre
2 and Libre 3.8-11,31 During this period, they will need to check
a capillary blood glucose level as their primary method for
glucose monitoring until CGM data are available.9-11 Whereas
none of the iCGM systems require calibrations, persons with
diabetes should be counseled that if their symptoms do not
match sensor glucose values or if they believe their sensor
glucose is inaccurate, they should check a capillary blood
glucose level with fingerstick BGM. It is important to recommend that persons using CGM have access to BGM supplies
at all times. The FreeStyle Libre 2 reader has a built-in blood

glucose meter which uses the FreeStyle Precision Neo blood
glucose test strips. Users of the Dexcom G6 and FreeStyle
Libre 3 CGM systems should purchase a separate blood
glucose meter and supplies at this time.9-11
Interfering substances
Each CGM system can deliver incorrect information due
to interfering substances. The FreeStyle Libre systems can
be affected by consumption of ascorbic acid (vitamin C) at
doses over 500 mg per day. 9,11 Higher doses of vitamin C can
cause false elevations of glucose, potentially causing a user
to miss a low glucose level. Hydroxyurea and acetaminophen doses greater than 1000 mg every 6 hours can lead to
falsely elevated sensor glucose values on the Dexcom G6.10
If a person with diabetes is taking hydroxyurea for sickle cell
disease or another indication, a different glucose monitoring
system should be recommended.
Individualizing alarms
When choosing alarm settings on the CGM system, it is
important to individualize alarms and alerts based on current
glycemic management to prevent alarm fatigue. The traditional default for the high glucose alarm may be set to 240
mg/dL or 250 mg/dL; however, this may not be appropriate
for an individual with an HbA1c of 14% who frequently has
hyperglycemic excursions. Realistic expectations should be
established with the goal of working toward lowering the
high alarm threshold. Likewise, the manufacturer-set default
for the low glucose alarm of 70 mg/dL may be inappropriate
for older patients and patients at higher risk for frequent
hypoglycemic episodes and may need to be set to a higher
threshold to allow enough time to take action.
It is also important to counsel persons with diabetes that the
reader or receiver must be within 20 feet of the Dexcom G6 and
FreeStyle Libre 2 sensors and within 33 feet of the FreeStyle
Libre 3 sensors at all times or else they may not receive glucose
alarms if they are out of range.9-11 If the individual is using the
phone app, it is important to ensure that the device is Bluetooth
enabled and the individual should be counseled to leave the
Dexcom G6 or FreeStyle Libre phone applications running in
the background at all times to ensure successful notifications
and for data sharing. For the Dexcom G6 system, the person
with diabetes may use both the reader and the smartphone interchangeably with the same sensor, so the patient may use the
receiver some days of the week and their smartphone other days
and time.10 For the FreeStyle Libre 2, only the reader or smart-
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phone can be used with each sensor, so if the sensor is activated
with the reader, it cannot be used with the smartphone app.11 This
is an important counseling point as smartphone alarms will not
go off if the user has activated the sensor with the reader. The
FreeStyle Libre 3 is only available for use with the phone app at
time of publication.9
Wear time
The Dexcom G6 sensor can be worn for up to 10 days and
the FreeStyle Libre 2 and Libre 3 sensors can be worn for up
to 14 days.9-11 The FreeStyle Libre systems contain a disposable sensor and transmitter combination, while the Dexcom
G6 contains a disposable sensor and a reusable transmitter
with a 3-month wear period. It is important to counsel to not
throw away the Dexcom G6 transmitter, as it is required for
CGM use with the sensor.10 The Dexcom G6 transmitter has
an active battery life of 3 months and the person with diabetes
can continue to use the transmitter unless there are less than
10 days of battery life remaining. Starting at 3 weeks before
the end of the transmitter battery life, the user will receive
warnings counting the days left until the transmitter has only
10 days or 1 sensor session left. If the transmitter battery has
less than 10 days remaining, the user will not be able to start
a new sensor until the transmitter is replaced. The person with
diabetes will also receive alerts on their smart device app and/
or receiver or reader indicating the time left before it is time to
replace the sensor. The Dexcom G6 sensor session will automatically stop working after 10 days and the FreeStyle Libre
2 and FreeStyle Libre 3 sensor session will automatically stop
working after 14 days and must be replaced.9-11 All 3 iCGM
systems have multiple countdown alerts indicating time until
sensor replacement. The user does not need to wait until the
sensor session expires to replace their sensor, and may do so
earlier on the last day if more convenient for their schedule
to prevent time without CGM data. If there is any irritation
or discomfort during the wear period or the receiver/reader
or smart device reports an issue with the sensor currently in
use, it may be changed earlier than the 10- or 14-day time
frame. Users should be counseled to change their sensor at
10 and 14 days for the Dexcom G6 and FreeStyle Libre 2
and FreeStyle Libre 3, respectively. If patients have found tips
online to extend the life of their sensor, it would be prudent
to educate them on the importance of removing the sensor in
the recommended time frame as the accuracy cannot be guaranteed past the studied duration and adhesion reactions may
become more likely.9-11
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Swimming and showering
A common concern is that getting the sensor and transmitter
wet may affect accuracy or the sensor may come off in the
water. Both the Dexcom and the FreeStyle Libre sensors
can be worn in the shower or bath and persons with diabetes
should be counseled to avoid scrubbing the area when cleaning
the skin and to carefully pat the area dry when using a towel
to dry off. The Dexcom G6 can be worn in the water for
24 hours and is water resistant up to 8 feet deep. The
FreeStyle Libre 2 and FreeStyle Libre 3 can be worn in
the water for up to 30 minutes and up to 3 feet deep.9,11
Swimmers and divers may consider the Dexcom G6
if they will be training for longer periods of time
in the water.10
Sensor adhesion
Both Dexcom G6 and FreeStyle Libre have guides to help
with sensor adhesion.32,33 Persons with diabetes should
be counseled that the placement site should be clean and
completely dry. Alcohol pads should be used to wipe the
site vigorously to clear the skin of excess oils, lotions, and
residue before application. To ensure optimal preparation of
the sensor site, a third-party product, such as a bidirectional adhesive barrier prep wipe or liquid adhesive (eg,
Mastisol or Skin Tac) are commonly used to increase adhesion of the CGM sensor. For the Dexcom G6 sensor, the
additional adhesive placed under the patch should avoid
the spot where the filament inserts and should be allowed
to dry before placing the sensor. Another recommendation
is to press and hold the Dexcom G6 applicator against the
skin for about a minute to help with adhesion before pushing
the button to insert the sensor. Immediately after inserting the
sensor, recommend putting extra pressure around the edges
of the sensor adhesive and smooth out any wrinkles. Once
placed, the liquid adhesive may also be wiped around and
over the edges of the sensor as another technique to keep the
sensor from falling off prematurely. Overlay patches can also
be recommended to help secure the sensor. Dexcom users
may order overlay patches for free online at https://dexcom.
custhelp.com/app/OverPatchOrderForm. FreeStyle Libre does
not have a specific overlay patch; however, many third-party
vendors market them. Dexcom and FreeStyle Libre overlay
patches may be purchased without a prescription. Once
placed, the sensor should be kept dry for a while; therefore,
before bed may be the best time to apply a new sensor for
those with adhesion issues.
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Skin irritation
CGM users may experience contact dermatitis (both irritant
and allergic) from the adhesion tape holding the sensor and
transmitter to the skin.1 Fluticasone propionate nasal spray
applied topically may be used to prevent mild, moderate, and
severe skin reactions due to CGM adhesive. Persons with
diabetes should be counseled to apply 2 sprays of fluticasone nasal spray to the cleaned sensor site, wait 2 minutes
for the spray to dry, then insert the sensor as usual. 34 If the
user continues to experience skin reactions, an implantable
Eversense CGM may be considered.8
Sensor site placement
The FreeStyle Libre 2 and FreeStyle Libre 3 are approved for
use on the back of the arm and the Dexcom G6 is approved
for use on the abdomen (2 years of age and older) or the upper
buttocks (ages 2-17 years). Persons with diabetes may inquire
about placing the sensors on alternate sites, such as the
chest, back, thigh, or abdomen for FreeStyle Libre systems
and the back of the arm for Dexcom G6. The Dexcom G6
has been approved for use on the back of the arm in other
countries; however, it has only been approved for use on the
abdomen and upper buttocks in the United States.35 Persons
with diabetes should be educated to use the approved sites
as accuracy cannot be guaranteed when used on alternate
sites due to lack of data in this area. It is also important to
counsel on rotating sensor insertion sites, as using the same
site might not allow time for the skin to heal and lead to
scarring and irritation. CGM sensors should be placed away
from waistbands, scars, moles, stretch marks, tattoos, and
bones and at least 3 inches away from any insulin pump
infusion set or injection site for the Dexcom G6 and at least
1 inch away from any insulin injection site for the FreeStyle
Libre systems.9-11 Caution should also be given to avoid
areas that are commonly bumped, pushed, or laid on while
sleeping. If sensor adhesion fails, the patient may be counseled to contact the manufacturer-specific technical support or
customer service to request a replacement, which is provided
at the discretion of the manufacturer.

Applicator disposal
The applicators for both the Dexcom G6 and the FreeStyle
Libre systems are made from plastic and a common question
is how to properly dispose of the applicator after the sensor is
placed. Because the applicator still contains the retracted
needle used to place the sensor, it cannot easily be recycled
by the user. Dexcom recommends the product be disposed
of in accordance with all applicable local regulations
related to the disposal of electronic equipment, batteries,
sharps, and materials potentially exposed to body fluids,
and the same can be applied to the applicator for the FreeStyle Libre systems. 36 Abbott has recently started a “sensor
kit take-back pilot” for the FreeStyle Libre products, which
allows users to order a free shipping bag from a specific
link. 37 FreeStyle Libre CGM users may fill the bag with
6 used sensors, sensor applicators, and sensor packs, and
should be counseled to put the cap back on the sensor applicator before placing it in the bag. They will receive a prepaid
shipping label from the manufacturer and can drop off the
bag of used sensors and applicators at any US Postal Service
mailbox or post office location.

Interactive Simulation of Patient Cases

This portion of the activity is unique and interactive, as it
simulates real patient cases featuring persons with diabetes
using integrated continuous glucose monitoring devices.
Access the simulation at
www.pharmacytimes.org/ICGM-CC.

ADDITIONAL RESOURCES

American Diabetes Association Standards of Medical
Care in Diabetes 2022

professional.diabetes.org/content-page/practice-guidelines-resources

American Association of Clinical Endocrinology
(AACE) Diabetes Resource Center

pro.aace.com/disease-state-resources/diabetes

Danatech powered by the Association of Diabetes
Care & Education Specialists

www.danatech.org/
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Conclusion

Pharmacists are well-positioned to incorporate iCGM into
diabetes management practices to facilitate medication and
lifestyle interventions and overcome therapeutic inertia. With
CGM now formally recommended in multiple guidelines for
diabetes care, pharmacists and pharmacy technicians should
seek opportunities to incorporate this technology into their
practices to ultimately improve clinical outcomes for persons
with diabetes. As technology continues to evolve in diabetes
management and the integrated device market expands,
it is prudent for pharmacists to stay up-to-date with the
latest advances in CGM technology to improve the care of
persons with diabetes.
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INSTRUCTIONS FOR EARNING CREDIT

Click “Proceed,” then complete the online pretest.

Please ensure that your Pharmacy Times® account is updated with your
NABP e-profile ID number and your date of birth. Participation data will
not be uploaded into CPE Monitor if you do not have your NABP e-profile
ID number and date of birth entered into your profile on
www.pharmacytimes.org.

Once completed, click “Next” until reaching the activity posttest.

SYSTEM REQUIREMENTS FOR COMPLETION:

Complete the online posttest and activity evaluation form.

Computer or smartphone with internet-access web browser (IE7.0+ or
Webkit-/Mozilla-compatible) with JavaScript enabled.

Begin the activity by reading the content in its entirety.
Go to www.pharmacytimes.org/ICGM-CC to access the online version of
this activity.

After successful completion of the online interactive patient simulation,
posttest, and activity evaluation, your credit will be uploaded into CPE
Monitor. You must complete these steps before the activity expires in
order to receive your credit.
You may view your credit within 48 hours at www.mycpemonitor.net.
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www.pharmacytimes.org/terms.

NOTE: Your CE credit will be automatically uploaded to CPE Monitor.

EDUCATIONAL DISCLAIMER: Continuing professional education (CPE) activities sponsored by Pharmacy Times Continuing EducationTM are offered solely for
educational purposes and do not constitute any form of professional advice or referral. Discussions concerning drugs, dosages, and procedures may reflect the clinical
experience of the author(s) or they may be derived from the professional literature or other sources and may suggest uses that are investigational in nature and not
approved labeling or indications. Participants are encouraged to refer to primary references or full prescribing information resources.
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POSTTEST QUESTIONS
1.

Which of the following is the main difference among
the FreeStyle Libre 2, Dexcom G6, and FreeStyle Libre 3
continuous glucose monitoring (CGM) systems?
A. The FreeStyle Libre 2 must be scanned to view interstitial glucose values.
B. The FreeStyle Libre 2 and Libre 3 must be scanned to
view interstitial glucose values.
C. The Dexcom G6 receiver may also be used as a fingerstick glucometer.
D. The Dexcom G6 system requires a confirmatory fingerstick glucose value at least twice daily.

2. What is the most appropriate educational point to
discuss with patients about the FreeStyle Libre 2 alarm
function?
A. Predictive alarms will sound when glucose levels are
rising or falling 2 mg/dL per minute or more.
B. The mobile application does not have to be running
for the smart device to receive alarms.
C. The reader or smart device must be within 20 feet of
the sensor to receive alarms.
D. The patient may choose to turn off or customize the
urgent low alarm.

3. Which of the following is considered a barrier for pharmacists’ adoption of integrated CGM (iCGM) in diabetes
management?
A. Limited access to costly data sharing and management platforms
B. Limited familiarity with how to interpret and document
CGM data
C. Limited coverage for persons with type 1 diabetes
D. Limited reimbursement for time spent educating on
CGM
4. LC is a person with diabetes picking up a new prescription for a Dexcom G6. She asks what she should be
aware of for this system. Which of the following is an
important counseling point for LC?
A. The sensor values may be falsely elevated by ascorbic
acid (vitamin C) at doses over 500 mg daily.
B. The sensor must be scanned at least once every 8
hours.
C. The sensor should be covered before showering to
prevent water damage.
D. The sensor should be replaced every 10 days and the
transmitter every 3 months.
5. Which of the following is true regarding CGM metrics?
A. Fifty percent time-in-range correlates to an HbA1c
value of 6.9%.
B. Glucose management indicator is a direct measurement of the 3-month HbA1c value.
C. Percent coefficient of variation (%CV) less than 36%
suggests appropriate glycemic variability.
D. Time-above-range targets should be less than 4%.
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CeraVe Acne Cleansers

Florajen Kids Probiotic

Marketed by CeraVe

Marketed by Florajen

CeraVe’s 2 acne control cleansers treat acne while
maintaining the skin barrier. The Acne Control
Cleanser includes 2% salicylic acid to treat acne and
prevent breakouts, in addition to ceramides 1, 3, and
6-11; glycerin to regulate moisture; hectorite clay
to absorb oil; and niacinamide to calm and soothe
the skin. The Acne Foaming Cream Cleanser, which
features a pH level of 5.5.4%, includes benzoyl
peroxide to reduce Cutibacterium acnes without
developing bacterial resistance, plus hyaluronic acid
to retain moisture.

As back-to-school season begins, Florajen is offering a
potent daily probiotic for children, aimed at rebuilding
bacterial balance that may have been lost, because of
antibiotic use. Each capsule includes more than
6 billion live cultures that help maintain and restore
natural digestive balance to reduce occasional
gastrointestinal issues. Florajen is the No. 1 pharmacistrecommended refrigerated probiotic, according to the
2022 OTC Guide.

FOR MORE INFORMATION:

FOR MORE INFORMATION:

cerave.com

florajen.com

SEE OUR AD
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PreserVision
Marketed by Bausch and Lomb
A decade of data from the National Eye Institute’s AREDS 2 follow-on study supports the formulation found in the
PreserVision AREDS 2 eye mineral and vitamin supplement. This supplement is intended to help reduce the risk
of age-related macular degeneration. The formulation includes lutein and zeaxanthin in place of beta-carotene,
and the new mini soft gels are smaller than the original PreserVision AREDS 2 soft gels, offering convenience and
effectiveness.

FOR MORE INFORMATION:
preservision.com
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