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Publisher’s Note

ONE OF THE MAJOR 2022 INITIATIVES at Pharmacy Times® is 
the Future of Pharmacy, where we tell the story—through 
articles and videos—of where the profession has been and 
where it is headed. 

As we pass the midpoint of the year, we are proud of 
our coverage so far, which is housed at https://www.
pharmacytimes.com/clinical/future-of-pharmacy on the 
Pharmacy Times® website. The Pharmacy Times® Future of 
Pharmacy Resource Center is a comprehensive source on 
the evolution of the pharmacy profession and the growing 
roles of pharmacists, pharmacy technicians, and support 
staff members. 

So far this year, the initiative has focused on 4 key areas: 
the changes for pharmacists and pharmacies; the elevated 
role of technicians and support staff members; technology 
changes, including telehealth and scheduling platforms; 
and consumer expectations of pharmacies and pharmacists. 
Going into the second half of 2022, the initiative will focus 
on the following 4 areas: changes at pharmacy schools 
and to curricula in the wake of the COVID-19 pandemic; 
integrated health or what a pharmacy will look like in 5 
years; creative ways to deal with burnout and stress among 
pharmacy professionals; and alternate career paths for 
pharmacists, such as administrative or in education. Be sure 
to check out our coverage.

Meanwhile, it is that time of year again when our editorial 
team begins putting together our editorial print calendars 
for 2023, and we will complete this process around the 
end of July. We will use the Future of Pharmacy content to 
inform our 2023 content, but please also feel free to reach 
out to contact our editorial team members with ideas for 
Cover Features, as well as topics for Rx Focus, Patient Focus, 
OTC Case Studies, Technician Focus, and Condition Watch 
articles. We will also need authors for these and other 
articles next year. 

In this July 2022 issue of Pharmacy Times®, we focus on 
diabetes. Our Cover Feature looks at how controlling blood 
sugar benefits heart health, especially for women. Other 
coverage includes an OTC Focus article on maintaining 
bone health to prevent osteoporosis, an Rx Focus feature on 
helping patients overcome vaccine hesitancy, and a Patient 
Focus article on appropriate techniques for using inhalers. 

We hope you enjoy our comprehensive coverage as well as 
some much-earned vacation time this summer. 

Thanks for reading!

The Future of Pharmacy

MIKE HENNESSY JR
President & CEO
MJH Life Sciences®
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Social Comments

Tell us why you’re proud to be a pharmacist and why 
the profession is so important.

Use #APharmacistIs on social media or email submissions to 
Aislinn Antrim at aantrim@pharmacytimes.com.

BE SOCIAL!

WORTH MENTIONING
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Biologics License Applications, Biosimilars, Generics, and New Drug Applications

Drug name Indication Manufacturer Date 
approved

Priorix measles, mumps, and 
rubella vaccine, live

Indicated for the prevention of measles, mumps, and rubella in individuals 
12 months and older

GSK 6/6/22

Rituximab-arrx (Riabni) Indicated as a biosimilar to rituximab, in combination with methotrexate  
for patients with moderate to severe active rheumatoid arthritis who have 
shown inadequate response to 1 or more tumor necrosis factor antagonist 
therapies

Amgen 6/6/22

Dupilumab (Dupixent) Indicated for the treatment of children aged 6 months to 5 years with 
moderate to severe atopic dermatitis whose disease is not adequately 
controlled with topical prescription therapies or for when those therapies 
are not advisable

Regeneron 
Pharmaceuticals

6/7/22

FoundationOne CDx 
Diagnostic

Indicated as a companion diagnostic for entrectinib (Rozlytrek) Foundation Medicine 6/9/22

Baricitinib (Olumiant) Indicated for the treatment of adults with severe alopecia areata Eli Lilly and Company 6/13/22

Risankizumab-rzaa (Skyrizi) Indicated for the treatment of adults with moderate to severe active  
Crohn disease

AbbVie 6/17/22

Pneumococcal 15-valent 
conjugate vaccine 
(Vaxneuvance)

Expanded indication granted to include children 6 weeks through 17  
years for the prevention of invasive disease caused by Streptococcus 
pneumoniae

Merck 6/22/22

Dabrafenib (Tafinlar) plus 
trametinib (Mekinist)

Indicated for the treatment of patients 6 years and older with unresectable 
or metastatic solid tumors harboring a BRAF V600E mutation that 
progressed after prior treatment and who have no satisfactory alternative 
treatment options

Novartis 6/22/22

Clorazepate dipotassium 
tablets 

Indicated as a generic option for the management of anxiety disorders or 
for the short-term relief of symptoms

ANI Pharmaceuticals 6/22/22

Lisocabtagene maraleucel 
(Breyanzi)

Indicated for the second-line treatment of patients with large B-cell 
lymphoma, including diffuse large B-cell lymphoma not otherwise 
specified, high-grade B-cell lymphoma, primary mediastinal large B-cell 
lymphoma, and follicular lymphoma grade 3B

Bristol Myers Squibb 6/24/22

LungFit PH Indicated for the treatment of term and near-term neonates with hypoxic 
respiratory failure

Beyond Air 6/28/22

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

ON JUNE 6, 2022, the Federal Trade Commission (FTC) resolved and sub-
sequently issued a long-awaited order—from the community pharma-
cy perspective—to companies representing the country’s largest phar-
macy benefit managers (PBMs) to file a special report focused largely 
on vertical integrations and their effects on drug rebate strategies, 
provider networks, and reimbursment.1 

The order requires these companies to submit their special report 
within 90 days, putting the deadline just after Labor Day 2022. 

Relatively Long, Penetrating List of Response Groupings
The order asks for a list of responses broken into 38 distinct groupings. 
Many of the items required in these groupings cut straight to the heart 
of community pharmacy’s concerns about a level playing field, includ-
ing narrow networks, potential loss-lead strategies, self-channeling, 
and spread pricing. The response request could require tons of paper 
or terabytes of data on a plain reading of the order.  The amount of 
data and documents being asked for is quite extensive, including cop-
ies of contracts among PBMs, providers, sponsors, and other actors.

Where the Inquiry Ultimately Goes and Ends Is Anyone’s Guess
The last line of the order is notable, “You are advised that penalties may 
be imposed under applicable provisions of federal law for failure to file 
special reports or for filing false reports.”1 If we assume that reports are 
filed, and those reports are accurate, there are many different eventuali-
ties that could come to pass

Eventuality No. 1: Legal Stall Ball
Legendary University of North Carolina basketball coach Dean Smith 
called it “The Four Corners Offense.”  

The idea was to keep the ball away from the other team when your 
team had a sufficient lead in the game by putting offensive players in 
the 4 farthest corners of the court and playing a game of, essentially, 
“keep away,” not really making a good faith effort to try to score a basket 
but rather running out the clock to win the game.  

When you are ahead, you want to stay ahead, and no doubt, PBMs 
have mobilized an army of workers to not only respond to the order, 

but also limit or otherwise mitigate disclosures of sensitive data, pro-
cesses, strategies, and workforce correspondence. They could use law-
yering to drag out the length of time it takes for the FTC to receive the 
information, even if a response is provided by Labor Day.

Eventuality No. 2: Statistical and Process Aggregation Stall Ball
Because the pharmacy sector’s business practices, contracts, and data 

streams are notoriously complex, stall ball can also come in the form of 
statistical and process aggregation. It is notable that although the list of 
38 inquiry groupings is long, many of the process and business practice 
inquiries could be considered imprecise and vague. 

For example, consider item No. 21, “Describe the company’s policies and 
criteria for determining reimbursement of specialty drugs, and submit all 
documents relating thereto.”1  

FTC Wades 
Into World 
of Pharmacy 
Markets
In a Sector That Relies Heavily on 
Opacity, Who Knows What Might 
Be Found in the Government’s 
Inquiry?
By TROY TRYGSTAD, PHARMD, PHD, MBA, 
PHARMACY TIMES® EDITOR IN CHIEF

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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A response to that item could be as short as a page or as 
lengthy as many thousands of pages.  Similarly, data files 
come in all different forms of aggregation, with reasonable 
individuals perhaps disagreeing about how granular a partic-
ular rebate upon rebate upon rebate—with all clawbacks, fee 
items, and share-backs included—is sufficient to describe a 
particular business practice that might be deemed anticom-
petitive or customer unfriendly.

Eventuality No. 3: Political Stall Ball
The exceeding complexity and sheer size of the industry, 
with nearly $1 trillion in top-line transactions in a given 
year, require much person hours, political will, and time 
to see through to the intended goals of the FTC a fair and 
fulsome inquiry to ensure that markets are functioning as 
needed and prescribed by any regulatory frameworks 
there-in. As the work moves from months to years, the 
political energy behind the effort will have to be sustained 
and directionally consistent to achieve the intended ends. 

Eventuality No 4: Inquiry Becomes Superficial and 
Finds No “There, There”
If responses are sufficiently superficial and the commissioners 
either lack the foundational experience to identify 
improprieties or the worldview that discovered business 
practices are commonplace in a complex and aggregated 
world, there is the possibility, if low at this point, that the 
FTC will find no “there, there” and move on to other matters. 

Eventuality No. 5: Inquiry Reveals a Gordian Knot that 
FTC Analysts Struggle to Untangle
If it takes the respondent-companies tens of thousands of 
personnel to create and execute on complex and layered 
systems of agreements and pricing spreadsheets, does 
the FTC have the expertise and person power to put all 
the pieces together to get a plain-sight view into potential 
anticompetitive practices? Even very targeted analysis 
performed by some of the world’s most well-informed and 
well-trained analysts can take months to produce. 

Eventuality No. 6: Piercing Veil Leads to Greater Public 
Awareness of Pharmacy Sector Business Practices
Any sort of finding or report produced by the FTC, whether 
in-depth or superficial may produce greater public 
awareness of the pharmacy sector business practices. Items 
that draw a straightforward line from business practice to 
increasing costs to patients will be the most significant. 

Eventuality No. 7: Greater Public Awareness Leads to 
More Involvement by Agencies, Courts, and Legislatures
One of the biggest questions to ask as an observer at this 
early stage is, what will be included in interim and final 
reports, and who will have access to what data, sections, or 
underlying findings and work in those reports?

Eventuality No. 8: FTC “Follows the Money” and Takes a 
Particular Interest in Specialty Pharmacy
With “specialty” pharmacy continuing its growth well past 
the now 50% of total drug spending and including the biggest 
ticket items and the most focused profit schemas, the world 
of specialty has enjoyed safety from regulation by essentially 
being cordoned off from other products and treated 
differently by PBMs. Explaining the definition of specialty 
pharmacy and what defines those networks and why the 
customers, products, and providers are treated differently 
than nonspecialty will be difficult for the respondents. 

Eventuality No. 9: Spread-Pricing Findings Send “Cash 
Pay” Strategies Into Overdrive
Perhaps no other section of the order is of more interest to 
community pharmacies than the one most directly inquir-
ing about spread pricing. 

By the order’s definition, the term “spread-price amount” 
means “the difference between the total amount paid by a PBM 
to a pharmacy for a prescription, and the total amount paid by 
the plan sponsor to the PBM for the same prescription.”1  

Alongside the new rules for direct and indirect 
remuneration fees to disclose total reimbursement at the 
point of sale, community pharmacy advocates have been 
screaming for transparency to show how little their portion 
of the margin pie is compared with the sector’s other actors, 
and to give sunlight to the reality that cash pay is often 
cheaper than using insurance.

Eventualities No. 10 to No. 1000-Plus
This is only a list of 11, but this order and inquiry could lead 
to many other eventualities. It is hard to say at this point 
with any certainty what might happen over the next few 
months or years. One thing is certain though: There will be 
a lot of eyes on the FTC throughout. ■

Subscribe to our 
newsletters for 

practical tips and 
valuable resources
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News From PharmacyTimes.com

Study: Evusheld Offers Significant 
Prevention Against Severe COVID-19 
Disease, Death
DETAILED RESULTS FROM THE TACKLE phase 3 outpatient treatment 

trial showed that tixagevimab and cilgavimab (Evusheld; AstraZeneca) 

provided clinically and statistically significant protection against pro-

gression to severe COVID-19 or death from any cause compared with the 

placebo, AstraZeneca said in a statement.

Additionally, the findings, published in Lancet Respiratory Medicine, 

showed that treatment with tixagevimab and cilgavimab earlier in the dis-

ease course led to more favorable outcomes.

“Despite the success of vaccines, many individuals such as older adults, 

individuals with comorbidities and those who are immunocompromised, 

remain at risk for poor outcomes from severe COVID-19. Additional options 

are needed to prevent disease progression and reduce the burden on health 

care systems, especially with the continued emergence of new variants,” 

Hugh Montgomery, MD, professor of intensive care medicine at University 

College London in the United Kingdom, said in the statement.

“The TACKLE results show that 1 intramuscular dose of [tixagevimab 

and cilgavimab] can prevent these individuals from progressing to severe 

COVID-19, with earlier treatment leading to even better results,” he said.

The TACKLE study (NCT04723394) was conducted in individuals with 

mild to moderate COVID-19 who were symptomatic for 7 days or fewer and 

were not hospitalized. Investigators reported that 90% of the individuals in 

the study were at high risk of progression to severe COVID-19 because of age 

or comorbidities.

In the study, a single 600-mg intramuscular dose of tixagevimab and 

cilgavimab significantly reduced the relative risk of progressing to severe 

COVID-19 or death, from any cause, by 50% through day 29 compared with 

placebo in individuals with mild to moderate COVID-19 who were symp-

tomatic for 7 days or fewer and not hospitalized, which was the primary 

end point of the study. In prespecified analyses of individuals who received 

treatment within 3 days of symptom onset, tixagevimab and cilgavimab 

reduced the risk of developing severe COVID-19 or death, from any cause, by 

88% compared with placebo.—Ashley Gallagher

Empagliflozin Cuts Risk of 
Hospitalization for Heart 
Failure for Adults With T2D
EMPAGLIFLOZIN (JARDIANCE; BOEHRINGER INGEL-
HEIM, Eli Lilly and Company) was associated with a reduc-

tion in the risk of hospitalization for heart failure compared 

with 2 other classes of glucose-lowering therapies in adults 

with type 2 diabetes in routine care, according to 2 analyses 

from the EMPRISE real-world study (NCT03363464).

“Heart failure is present in up to 30% of all people with 

type 2 diabetes, [so] it is critical that health care profes-

sionals treating this population have treatments that 

demonstrate cardiovascular effectiveness in routine care,” 

Elisabetta Patorno, MD, DrPH, associate epidemiologist of 

the Division of Pharmacoepidemiology and Pharmacoeco-

nomics at Brigham and Women’s Hospital and an asso-

ciate professor of Medicine at Harvard Medical School, 

both in Boston, Massachusetts, said in a statement. “These 

5-year results from EMPRISE, showing empagliflozin was 

associated with a decreased risk of hospitalization for 

heart failure and for death, are encouraging data for adults 

with type 2 diabetes and their care team.”

Relative risk reductions were 50% with empagliflozin 

compared with DPP4 inhibitors and 30% compared with 

glucagon-like peptide 1 receptor agonists. Compared with 

DPP4 inhibitors, empagliflozin was also associated with 

a 40% reduction in relative risk of all-cause mortality in 

individuals who had Medicare coverage. In the overall 

population in the study, empagliflozin was associated 

with a 12% reduction in the risk of composite outcomes 

of myocardial infarction or stroke compared with 

DPP4 inhibitors. 

The results were presented at the American Diabetes 

Association Scientific Sessions 2022 in New Orleans, 

Louisiana.—Ashley Gallagher

Omega-3 Fatty Acids Consumed Daily May Reduce Blood Pressure
APPROXIMATELY 3 G OF OMEGA-3 fatty acids consumed in food 
or supplements is the optimal daily dose to help lower blood pres-
sure (BP), according to the results of a research review published in 
the Journal of the American Heart Association.

Omega-3 fatty acids docosahexaenoic acid (DHA) and eicosapen-
taenoic acid (EPA) are typically found in fatty fish, including her-
ring, oysters, salmon, sardines, trout, and tuna. Individuals also 
combined both acids in supplements.

The results of previous studies have suggested that omega-3 
fatty acids could lower BP, but there never has been an optimal 
dosage pinpointed.

“According to our research, the average adult may have a modest 
blood pressure reduction from consuming about 3 g a day of these 
fatty acids,” Xinzhi Li, MD, PhD, assistant professor and program 
director of the School of Pharmacy at Macau University of Science 

and Technology in Macau, China, said in a statement.
Investigators analyzed the results of 71 clinical trials from 

around the world that were published between 1987 and 2020. The 
studies examined the relationship between BP and DHA and EPA, 
either combined or individually, in adults, with or without high BP 
or cholesterol disorders.

The study included 5000 individuals who were aged 22 to 86 
years. Participants took dietary and/or prescription supplement 
sources of fatty acids for an average of 10 weeks.

Investigators found that, compared with individuals who did not 
consume DHA or EPA, those who consumed between 2 and 3 g daily 
of both acids had reduced diastolic and systolic BP by an average of  
2 mm Hg. Additionally, they found that consuming more than 3 g 
of omega-3 fatty acids daily may have added BP-lowering benefits 
for adults with high BP or high blood lipids.—Ashley Gallagher
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SECOND OPINION™

Frequently Asked Financial Questions
Tim Ulbrich, PharmD, and Tim Baker, CFP, RLP, discuss 
financial FAQs for health care professionals, including 
the decisions that must be made before retiring, how to 
manage student loan debt while saving for the long term, 
and the pros and cons of investing in real estate.

TO WATCH: https://bit.ly/3MkjbzW

BEHIND THE SCIENCE™

Behind the Impact of PrEP in HIV Prevention
Experts Jennifer Cocohoba, PharmD, MAS; Cassandra 
Esperant, Pharm D, AAHIVP; Christina Madison, PharmD, 
FCCP, AAHIVP; and Brenna Veres, PharmD, CSP, discuss 
the history, opportunities, and role of preexposure 
prophylaxis, or PrEP, in HIV care and prevention.

TO WATCH: https://bit.ly/3xaz4Dw

INSIDE THE PRACTICE™

Inside Rutgers Cancer Institute of New Jersey
Sanjay Goel, MD, MS, and Howard S. Hochster, MD, FACP, 
discuss Goel’s new role as director of phase 1 clinical trials 
at Rutgers Cancer Institute of New Jersey.

TO WATCH: https://bit.ly/3GL1JTV

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.

FOR MORE VIDEOS, GO TO MEDICALWORLDNEWS.COM
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Controlling 
Blood Sugar 
Benefits 
Heart Health

More than 34 million Americans have diabe-
tes and 88 million have prediabetes, many 
of whom do not even know it, according 

to the CDC. This results in direct health care costs 
of more than $235 billion per year and $90 billion 
in lost productivity.1

Women, in Particular, Suffer More Severe 
Cardiovascular and Other Complications 
Related to Diabetes
By KATHLEEN KENNY, PHARMD, RPH
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Although more men are diagnosed with diabetes 
than women, diabetes affects women differently, 
and women often suffer more serious complica-
tions, which is why controlling blood sugar levels 
is essential.2

SYMPTOMS
Many symptoms of diabetes are the same for men 
and women, such as blurred vision, excessive hunger 
or thirst, fatigue, frequent urination, fruity smell-
ing breath, headaches, lower respiratory tract and 
urinary tract infections, recurrent skin conditions, 
slow-healing wounds, and unexplained weight loss. 
Women, however, often present with decreased libido, 
oral and/or vaginal yeast infections, and polycys-
tic ovary syndrome.3,4

RISK FACTORS
Several factors increase the risk of women developing 
diabetes. These include belonging to certain ethnic-
ities or races, such as being Asian American, African 
American, Native Alaskan, Native American, or Pacific 
Islander; being obese or overweight; being older than 
45 years; having a family history of diabetes; having 
developed gestational diabetes during pregnancy; hav-
ing high blood pressure and/or high cholesterol; hav-
ing a history of heart disease or stroke; having polycys-
tic ovary syndrome; and leading a sedentary lifestyle.3

COMPLICATIONS
Although women experience many of the same com-
plications as men, such as diabetic retinopathy, food 
damage, heart and kidney disease, and neuropathy, 
they also experience different and/or more significant 
complications. These include the following:

Heart disease. The most common com-
plication of diabetes is heart disease. 
Although men with diabetes develop 
heart disease at approximately twice the 
rate of those without diabetes, women 

develop heart disease at 4 times the rate. They also 
have worse outcomes than men after a heart attack.2

Hormonal changes. Women of 
child-bearing age experience hor-
monal changes every month. These 
changes make regulating blood 
glucose difficult. The same is true 
during pregnancy and progresses 

through menopause. As blood glucose levels increase, 
libido decreases. High blood glucose also results in 
vaginal dryness, making intercourse uncomfort-
able and even painful.2

Pregnancy. Diabetes can cause prob-
lems for both mother and child during 
pregnancy. Poor glucose control during 
pregnancy can increase the risk of breath-
ing problems, low blood glucose at birth, 
birth defects, and premature delivery and 

may also cause the baby to weigh too much, causing 
delivery complications. Women with diabetes gener-
ally have a harder time becoming pregnant. They also 
have a higher risk of developing preeclampsia or hav-
ing a caesarian section, miscarriage, or stillbirth.2

Urinary tract and yeast 
infections. Decreased circulation 
and excess blood glucose levels 
conspire to reduce the body’s 
ability to fight infection. This can 
lead to recurrent oral and vaginal 

yeast infections, as well as urinary tract infections. 
Additionally, many women with diabetes have blad-
ders that do not empty completely, creating a welcom-
ing environment for bacteria to grow.2

GESTATIONAL DIABETES
Gestational diabetes develops when a woman who 
does not have diabetes experiences high blood glucose 
levels during pregnancy. This occurs in approximately 
2% to 10% of pregnancies in the United States each 
year. Gestational diabetes can happen to any woman, 
but the risk is greater when a woman has a family 
history of type 2 diabetes, is obese or overweight, or is 
older than 25 years.2 

Gestational diabetes usually resolves after giving 
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birth; however, approximately 50% of these 
women go on to develop type 2 diabetes. It is 
important to retest for diabetes between 4 and 
12 weeks after delivery, then every 1 to 3 years 
thereafter.2

WHAT WOMEN CAN DO
The goal with diabetes for both men and women 
is to keep hemoglobin A1c and blood glucose 
levels at or below target levels. Because diabetes 
is not a one-size-fits-all disease, disease man-
agement is different based on the individual, 
although the mechanisms used are the same. 
Management includes proper diet, exercise, 
hydration, medications, avoiding alcohol and 
smoking, and appropriate planning.5 

Women also have some special circumstances 
that require extra effort. What follows are some 
things to keep in mind:

Diet. Patients should know how 
different foods affect the body. 
Counting carbohydrates, coordi-
nating meals and medications, and 
choosing the right food combina-

tions for well-balanced meals are all important 
in managing diabetes.5

Exercise. Patients should talk to 
a clinician about an exercise plan, 
keep an exercise schedule, and know 
the ideal blood glucose level to have 
before beginning exercise.5

Medications. Patients should know 
which medications are taken and 
when and adhere to the schedule. 
They should also understand the 
proper storage of medications; 

insulins are kept in the refrigerator, for example. 
Patients should report any problems with medi-
cations to a pharmacist or physician. They should 
also be careful with new medications because 
some can affect blood glucose levels.5

Plan ahead. It is of the utmost 
importance to be prepared when 
managing diabetes. Patients 
should always have enough 
medication on hand. If a medi-

cation is the difference between life and death, 
they should make sure there is enough to cover 
emergency situations that may arise and have 
a plan to transport medication safely. They 
should also have a plan for when illness occurs. 
The body’s defense mechanisms that help fight 
off illness can also raise blood glucose levels. 
Illness may also affect appetite, making glucose 
control that much harder. Patients should test 
often when an illness strikes and adjust man-
agement accordingly.5

Women’s special 
circumstances. Hormone levels 
fluctuate before, during, and after 
a menstrual cycle. It is important 

to be proactive and try to distinguish patterns 
in blood glucose changes that correlate with 
hormonal changes. Adjustments to a diabetic 
treatment plan may be necessary during these 
times to keep glucose low. Additionally, the same 
is true for pregnancy and menopause, although 
these may be more gradual and longer term.5 ■
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OSTEOPOROSIS IS A BONE DISEASE that involves decreased bone mass, 
low bone density, and structural bone changes that can lead to an 
increased risk of fractures. Approximately 54 million individuals in 
the United States have low bone density or osteoporosis, according to 
the Bone Health and Osteoporosis Foundation (BHOF).1 

Women are 4 times more likely to develop osteoporosis than men,2 
and women 50 years and older are especially at increased risk of osteo-
porosis.3 Family education about bone health, especially during child-
hood, is critical because peak bone mass is acquired by aged 18 years.4 

Because there are generally no symptoms with osteopenia, or low 
bone mass, and osteoporosis, they often go undetected until a frac-
ture occurs. Regular muscle-strengthening and weight-bearing phys-
ical activities are critical for fracture prevention. The World Health 
Organization defines osteopenia as a bone mineral density T-score 
between –1 and –2.5 and osteoporosis as a T-score at or below –2.5.3 

Pharmacists play a key role here through counseling on appropriate 
OTC products to prevent osteoporosis, which include calcium and 
vitamin D supplements. 

PRODUCTS AND COUNSELING PEARLS
Calcium
Calcium and vitamin D products are important medications that can 
help prevent osteoporosis, and they are found in multivitamins and 
other dietary supplements. Additionally, there are supplements that 
contain calcium only and calcium plus vitamin D. 

Women aged 19 to 50 years should receive 1000 mg of calcium per 
day, and women 51 years and older should have 1200 mg of calcium 
per day.3,5 These total daily amounts include both dietary and supple-
mental calcium. Pharmacists should educate patients not to exceed 
1200 to 1500 mg per day from calcium supplements because that can 
increase the risk of developing kidney stones.3,6  

Good dietary sources of calcium include almond or soy milk, cheese, 
fortified foods or juices, and regular milk.3,7 If adequate dietary calci-
um is not achieved, then OTC supplements should be recommended. 

Calcium supplements typically contain calcium carbonate (Caltrate) 
or calcium citrate (Citracal). These contain different amounts of ele-
mental calcium, which is the actual amount of calcium in the supple-
ment. For instance, calcium carbonate contains 40% elemental calci-
um, and calcium citrate contains 21%.3 

Be sure to advise patients to avoid taking more than 500 mg of a 
calcium supplement at a time because the body is usually unable 
to absorb higher doses.3 Patients should also consult OTC drug facts 
labels, which provide information about the amount of elemental 
calcium in each product. Because calcium carbonate requires stomach 

Maintain Bone 
Health to Prevent 
Osteoporosis
Pharmacists Can Recommend 
Calcium, Smoking Cessation 
Products, and Vitamin D to Stave 
Off This Common Condition
By JENNIFER GERSHMAN, PHARMD, CPH, PACS
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acid for absorption, it is important to take these supplements with food.3 
Calcium citrate products can be taken with or without food, because stomach 
acid is not required for absorption.3 

Patients receiving proton pump inhibitor therapy, which reduces gastric 
acid, and those with the following conditions benefit from calcium citrate 
supplements: absorption disorders, achlorhydria (the absence of hydrochlo-
ric acid in stomach), and inflammatory bowel disease.3

Evidence is mixed whether calcium supplements with or without vita-
min D are associated with an increased risk of cardiovascular disease.3 
One meta-analysis and systemic review found that supplements contain-
ing calcium alone or calcium plus vitamin D did not increase cardiovas-
cular disease risk.8 

Vitamin D
Vitamin D helps the body absorb calcium, which is needed for mineralization 
of bone.7 The BHOF recommends 800 to 1000 units per day of vitamin D for 
adults 50 years and older.3 Individuals younger than 50 years should receive 
400 to 800 units per day.7 Patients with vitamin D deficiency generally require 
higher doses. 

Because individuals typically do not obtain an adequate amount of vita-
min D from sunlight or their diet, supplementation is usually needed. 
Supplements typically contain either vitamin D

2
 (ergocalciferol) or vitamin 

D
3 

(cholecalciferol), which are both considered effective options.3 However, 
vitamin D

3
 products are preferred because they are produced in humans and 

are more highly absorbed.3 Vitamin D
2
 is derived from plant sources and can 

be recommended for patients on a strict vegan or vegetarian diet.3 
The BHOF recommends that patients have a serum 25-hydroxyvitamin D 

concentration of approximately 30 ng/mL because it is associated with optimal 
calcium absorption.3 

Targeting a serum 25-hydroxyvitamin D level of 30 ng/mL to 50 ng/
mL is optimal.3 Patients at risk of vitamin D deficiency include those with 
advanced osteoarthritis, chronic renal insufficiency, or limited sun exposure.3 
Assessing vitamin D levels is critical to ensure that patients receive ade-
quate supplementation.   

 
Smoking Cessation
Smoking is a risk factor for osteoporosis and bone fracture, and evidence 
shows that tobacco use is associated with decreased bone mineral density.9 
Pharmacists can play a significant role in recommending smoking cessation 
products for osteoporosis prevention. A variety of OTC nicotine replacement–
therapy products are available: gum (Nicorette), lozenges (Nicorette) and 
the patch (NicoDerm CQ).10 Evidence shows that using 2 of these therapies 
together, such as a nicotine patch plus the gum or lozenge, can be more effec-
tive for smoking cessation than monotherapy.10 ■

A Trusted Formula
Since 1986

Promote with Confidence
Of more than 1.2 million units sold in 
2021, 1 consumer requested a return 

Reliable Treatment at a
Fraction of the Cost

Up to 95% savings in comparison to Rx

Visit ReesesPinworm.com for
additional mail-in rebates

Pyrantel Pamoate Suspension
The only OTC anthelmintic
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Liquid dose based on weight 
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entire family (ages 2+) 

Readily Available for
Quick & Easy Treatment

Sold online, at retailers nationwide, 
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drug wholesalers
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Reese Pharmaceutical Company

1-800-321-7178
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Womb Service
Manufactured by Hum Nutrition
This new 2-step prenatal supplement is formulated with 23 nutrients, including 
biotin, iron, vitamin B12, vitamin D3, and zinc to support fetuses and mothers 
before and during pregnancy. Womb Service delivers daily nutrients and supports 
healthy bone, brain, and visual development, and overall fetal health, according to 
the company. The product contains 800 mcg of folate for neutral tube development 
and leaves no aftertaste. Womb Service also offers choline support for fetal brain 
and spinal cord development.

Apple Cider 
Vinegar and 
Ashwagandha
Manufactured by 
Emergen-C
Emergen-C has expanded its Botanicals 
line with 2 new supplements: apple 
cider vinegar and ashwagandha. Both 
come in a gummy and powder form 
and contain natural botanicals with 
key minerals and vitamins for immune 
health support. The apple cider 
vinegar supplement is infused with 
organic ingredients and a high-potency 
vitamin C for immune support, and the 
ashwagandha supplement can be used 
to reduce occasional feelings of stress. 
Both contain 250 mg of vitamin C as 
well as other antioxidants, including 
manganese, zinc, and B vitamins.

Lipikar AP+M Triple Repair Moisturizing Cream
Manufactured by La Roche-Posay
This triple-repair moisturizer—which helps rebalance the skin’s microbiome, restore its protective 
barrier, and replenish skin lipids—has been shown to reduce dry and rough skin and provide hydration 
for 48 hours. It is formulated with ceramide 3, glycerin, La Roche-Posay prebiotic thermal water, 
niacinamide, and shea butter. Patients undergoing chemotherapy and radiation should consult a 
physician before using and should not use the moisturizer on broken skin. The product is suitable for 
babies as young as 2 weeks and is accepted by the National Eczema Association.

HOTPRODUCT

FOR MORE INFORMATION: 
humnutrition.com

FOR MORE 

INFORMATION: 
perriconemd.com

FOR MORE 

INFORMATION: 
emergenc.com

FOR MORE INFORMATION: 
laroche-posay.com

High-Potency 
Hyaluronic 
Intensive 
Hydrating Serum
Manufactured by 
Perricone MD
Made with 4 forms and 2 natural 
building blocks of hyaluronic acid 
that helps restore moisture to 
the skin, this lightweight serum 
is used for dehydration, dryness, 
fine lines, loss of radiance and 
volume, and wrinkles. It helps skin 
become visibly firmer, plumper, and 
smoother, according to the company. 
A consumer study of 109 women 
conducted by Perricone MD said that 
97% showed improvements in skin 
hydration within 72 hours and 80% 
showed improvement in the skin 
barrier after 8 weeks.
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CASE 1: Astepro CASE 2: Nasal Administration Technique

SK is a 32-year-old woman 
who recently moved into 
an apartment building with 
carpeting. She has experienced 
symptoms of rhinitis in the past, 

including a runny and stuffy nose, along with 
itching and sneezing. SK has used loratadine 
10 mg daily in the past during allergy season 
when experiencing rhinitis symptoms. She 
said it is unusual to experience symptoms 
outside allergy season and thinks that the 
carpeting and ventilation in her new building 
may play a part in triggering the rhinitis. SK 
has taken loratadine for the past week, but 
it has not relieved her symptoms. She used a 
prescription nasal antihistamine spray a few 
years ago that was helpful, but her physician 
is not in office to prescribe the medication 
tonight. What OTC medication options should 
the pharmacist recommend?

SK has taken azelastine 
(Astepro) in the past. As of early 
2022, azelastine is the only 
FDA-approved OTC intranasal 
antihistamine. In some studies, 

intranasal antihistamines have shown 
greater efficacy and safety compared with 
oral antihistamines. Additionally, intranasal 
azelastine has demonstrated relief when oral 
antihistamines fail.1-3

Instruct SK to initiate OTC azelastine and 
use 2 sprays intranasally once a day or 1 spray 
in each nostril twice a day for a maximum 
of 4 sprays per day. Although azelastine is 
generally well tolerated, common adverse 
effects include a bitter taste in the mouth, 
headaches, and a runny nose. Some 
patients experience sedation, similar to 
some oral antihistamines, with azelastine, 
so SK may want to use the medication at 
bedtime. Instruct her to avoid alcohol 
and other sedative medications while 
taking azelastine.1,2

SK calls the pharmacy later 
in the day to inquire about 
the antihistamine nasal spray 
and wants to ensure she is 
using it correctly. She asks 

to be walked through appropriate nasal 
spray administration technique. What 
guidance should the pharmacist offer?

Instruct SK to first clear her 
nasal passages and always 
wash her hands before and 
after use of the nasal spray. 
For the first use, remove the 

blue plastic safety clip. Next, prime the 
spray by spraying it into the air 6 times 
or until a fine spray appears. Then gently 
depress 1 side of the nose with a finger to 
close off the nostril. Tilt head down, insert 
the tip of the bottle into the open nostril, 
and hold the bottle upright while aiming 
the spray tip toward the back of the nose. 
Sniff deeply while depressing the pump 
once, keeping the head tilted forward and 
down. Repeat in the other nostril using 
the same steps. Clean the tip of the spray 
with a dry tissue. Wait a few minutes after 
using the medication before blowing 
the nose. Prime the spray every time the 
device is cleaned and if it is out of use for 
3 or more days.1

Q Q
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INFECTIOUS DISEASE
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CASE 3: Systemic Nasal Decongestants CASE 4: Nonpharmacologic Therapy for Infants

RP is a 34-year-old man 
with nasal congestion. 
He shares that he is 
otherwise healthy but 
has not been able to treat 

his nasal congestion for the past few 
days. RP has tried a saline nasal spray 
and some nonpharmacologic measures, 
including nasal strips (Breathe Right) 
and humidifiers. He wants to know about 
other options, including oral tablets, 
that are nasal decongestants. What 
information should the pharmacist share 
with RP? 

Decongestants treat nasal 
and sinus congestion via 
stimulation of α-adrenergic 
receptors. This leads to 
the constriction of blood 

vessels and, therefore, a decrease in 
the edema and swelling of the sinus 
vessels. Nonprescription systemic 
decongestants include phenylephrine 
and pseudoephedrine. Overall, 
phenylephrine has low bioavailability, 
and pseudoephedrine is well absorbed. 
Although approved for short-term use 
for the temporary relief of congestion, 
the decongestants have adverse effects 
that may be worse with overuse. These 
can include anxiety, elevated blood 
pressure, insomnia, and tachycardia. 
RP can purchase pseudoephedrine as a 
single agent or in combination with some 
antihistamines or antipyretics behind 
the counter. Phenylephrine, on the 
other hand, can be purchased over the 
counter. Instruct him to follow the dosing 
information on the package and avoid 
surpassing the maximum daily dose of 
60 mg for phenylephrine and 240 mg 
for pseudoephedrine.4  

NK calls to inquire about care 
for his infant nephew, MK, 
whom he is babysitting. The 
infant’s mother gave NK a bulb 
syringe to use to relieve the 

child’s stuffy nose, but he does not know 
how to use it. What information can the 
pharmacist provide?

NK is correct to employ 
nonpharmacologic strategies to 
relieve his nephew’s congestion 
because most medications 
cannot be used for children 

younger than 2 years. Advise NK to first 
hold MK in an upright position to enhance 
nasal drainage. Because the accumulation of 
mucus would interfere with MK’s eating and 
sleep routine, it is important to vacate the 
nasal passages. Instruct NK to first squeeze 
the large end of the bulb before inserting 
the tip of the syringe gently into nose. Next, 
he should slowly release the compression 
pressure in an effort to draw out fluid. 
Following the release of pressure, NK should 
remove the syringe from MK’s nose, compress 
the bulb into a napkin or towel to expel the 
collected fluid and mucus, and then repeat 
the steps on the other side.5 
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VACCINES REDUCE THE INCIDENCE OF vaccine-preventable diseases (VPDs) with-
in a population.1 

Vaccination delay or refusal when vaccines are available undermines 
individual and public health initiatives and can lead to VPD outbreaks.1-4 

Although pharmacy staff members may think about vaccine acceptance in 
black and white—individuals who accept vaccines and those who do not—it 
is not that simple.5-7 Vaccine hesitancy exists on a continuum.8 

Vaccine hesitancy is a global issue.9 Some individuals refuse all vaccines, 
whereas others schedule recommended vaccines without any concern. In 
between are those who receive vaccines but remain skeptical and those 
who refuse some vaccines.5 The World Health Organization indicates that 
complacency, confidence, and convenience influence vaccine hesitancy.9 

Identifying factors that influence an individual’s behavior (Table 18) are 
essential to understanding vaccine hesitancy. Knowing the specifics also 
helps determine the most appropriate intervention.3,7,8

Pharmacy staff members can and should address the most significant 
concerns related to misinformation.

HOT LOTS
Uneducated individuals have advanced the “hot lot” vaccine theory based 
on faulty application of Vaccine Adverse Event Reporting System (VAERS) 
data.10,11 They broadcast that vaccine hot lots are responsible for more seri-
ous adverse outcomes. The fact is that VAERS reports adverse events (AEs) 
that occur after vaccination; reported events are not definitively related 
to the vaccines.10,11

ANTIGENIC OVERLOAD
Some individuals think that children’s immune systems cannot manage 
the number of antigens that vaccines introduce, creating what they dub, 
“antigenic overload.”1 They suggest antigenic overload predisposes children 
to AEs and vaccine-induced complications. However, no scientific evidence 
supports this claim. The birth process exposes babies to significantly more 
antigens than vaccines do.1 Additionally, vaccines use  
305 antigens to protect against 14 diseases by aged 2 years. Thirty years ago, 
vaccines contained 3000 antigens to protect against 8 diseases by age  
2 years.12 That is progress.

NATURAL IMMUNITY’S SUPERIORITY
Pharmacy staff members may hear vaccine-hesitant individuals say that 
natural immunity from an infection is safer than vaccine-induced  
immunity.1 That may be true for some VPDs. However, the complications 
and risks of VPDs are significantly greater than those of vaccines.1 

AUTOIMMUNE DISEASES CONNECTIONS
Another myth is that vaccines cause autoimmune diseases such 
as diabetes, Guillain-Barré syndrome, and multiple sclerosis.1,7 
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Kitchen table scientists base this argument on the errone-
ous theory that the immune system cannot discriminate 
between intrinsic antigens and the vaccine’s antigens, 
causing antibodies to bind intrinsic antigens and eliciting 
an autoimmune response.1,7 

WHAT TO DO
If patients express concerns that refer to vaccine misinfor-
mation, immunizers can use approaches that communica-
tion experts call “debiasing” techniques.13 After eliciting an 
accurate understanding of the patient’s beliefs, the immu-
nizer can use debiasing techniques to help, provided the 

patient is receptive to the proposed correction.13 Table 213,14 
defines the potential impact of misinformation and asso-
ciated intervention strategies. However, clinicians should 
avoid debiasing strategies for individuals who are adamant 
about misinformation.13

CONCLUSION
Individuals may be unresponsive to  
vaccine-promoting interventions. When they refuse vac-
cination, it is most important to acknowledge and honor 
the right to decline.15,16 Immunizers should not label their 
efforts as failures but consider them an opportunity to try 
again later. Providers should encourage future contact if 
patients have more questions or if they change their minds 
regarding vaccination.16,17 ■

TABLE 1. Factors Influencing Vaccine Hesitancy8

Influence category Determinants (factors that  
affect outcome)

Contextual: arising 
from economic, 
environmental, 
health system/
institutional, 
historic, political, or 
sociocultural factors

•  Culture, religion, sex,  
or socioeconomic

•  Communication and  
media environment

•  Geographic composition

•  History

•  Influential thought leaders

•  Perception of the  
pharmaceutical industry 

•  Policies and politics

Group and 
individual: arising 
from personal or 
social environment

•  Attitudes, beliefs, or group norms 
about health 

•  Awareness and knowledge

•  Benefit analysis and personal risk

•  Community, family, or  
personal experiences 

•  Trust of health systems  
and providers

Vaccine-/
vaccination-specific 
issues

•  Administration route and schedule

•  Benefit or risk based on available 
scientific evidence

•  Campaign design (eg, mass 
vaccination or routine program)

•  Cost

•  Health care professionals’ 
attitudes or knowledge 

•  New formulations, 
recommendations, or vaccines

•  Vaccine or equipment reliability 
or source

TABLE 2. Misinformation Debiasing Strategies13,14

Effect of misinformation Debiasing techniques

Misinformation, even 
when corrected, continues 
to influence behavior and 
beliefs. Correcting the 
misconception creates a 
new information gap.

Always provide an alternative 
and evidence-based 
explanation to fill such gaps.

Familiarity backfire 
occurs when 
misinformation repetition 
strengthens beliefs.

•  Never repeat misinformation 
if possible. Ignore it and focus 
on the facts. 

•  If misinformation must be 
repeated, precede it with a 
forewarning statement or 
preexposure warning, such as, 
“What I am about to say  
is incorrect.”

Overkill backfire 
occurs when the truth 
seems complicated and 
unrealistic compared with 
easily understandable 
misinformation.

Correct misinformation in a 
concise, straightforward way.

Worldview backfire occurs 
when the truth threatens 
a personal belief that 
may be repugnant to 
the immunizer and 
individuals double down 
on their ideas rather than 
abandon them.

Affirm worldview with 
corrections that support the 
individual’s values if possible 
and concentrate on positive 
facts, such as benefits  
and opportunities.

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS
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Viloxazine Extended-Release Capsules (Qelbree)
Manufactured by Supernus Pharmaceuticals, Inc
The FDA has approved an expanded indication for viloxazine extended-release capsules (Qelbree) 
for the treatment of attention-deficit/hyperactivity disorder (ADHD) in adults. The flexible-dose, 
once-daily nonstimulant drug is now approved for the treatment of children 6 years and older, and 
adolescents, as well as adults. This most recent FDA approval is based on data from a phase 3 trial 
showing that when compared to the control group, patients treated with viloxazine treated extended-
release capsules achieved a statistically significant greater reduction in the change from baseline 
in the Adult ADHD Investigator Rating Scale (AISRS) total score and an improved AISRS subscale for 
hyperactivity/impulsivity and inattention.

Lumateperone 
(Caplyta)
Manufactured by 
Intra-Cellular Therapies, Inc
The FDA has approved 2 new strengths 
for lumateperone (Caplyta), 10.5 
and 21 mg, for specific patient 
populations. Lumateperone is a once-
a-day, oral antipsychotic indicated 
for the treatment of schizophrenia 
or depressive episodes associated 
with bipolar I or II disorder in adults 
as either as a monotherapy or an 
adjunctive therapy with lithium or 
valproate. It is also being studied for 
the treatment of major depressive 
disorder and other neurological 
and neuropsychiatric disorders. The 
recommended dosage for individuals 
concomitantly taking moderate to 
strong CYP3A4 inhibitors is 10.5 mg 
and for individuals with moderate or 
severe hepatic impairment it is 21 mg. 
The most common adverse reactions 
are dizziness, dry mouth, nausea, and 
somnolence/sedation.

FOR MORE INFORMATION: 
supernus.com

FOR MORE 
INFORMATION: 

intracellulartherapies.
com

FOR MORE 
INFORMATION: 

mycovia.com 

FOR MORE INFORMATION: 
galderma.com/us

HOT
PRODUCT

Oteseconazole 
Capsules (Vivjoa)
Manufactured by Mycovia 
Pharmaceuticals, Inc
The FDA has approved oteseconazole 
capsules (Vivjoa) for the treatment of 
recurrent vulvovaginal candidiasis (RVVC), 
also known as chronic yeast infection, in 
women with a history of the condition who 
are not of reproductive age—making it 
the first FDA-approved treatment for this 
condition. The drug’s sustained efficacy 
was demonstrated through significant 
long-term reduction of RVVC recurrence. 
Its approval was based on findings from 
a trio of phase 3 trials, 2 global VIOLET 
studies and the US-focused ultraVIOLET 
study. In the VIOLET studies, 93.3% and 
96.1%, respectively, of participants with 
RVVC who received the drug did not 
experience recurrence during the 48-week 
maintenance period, and in the ultraVIOLET 
study 89.7% of patients who received the 
drug cleared an initial infection and did 
not have a recurrence during the 50-week 
maintenance period.

Benzoyl Peroxide Cream, 5% (Epsolay)
Manufactured by Sol-Gel Technologies, Ltd; Galderma Holding SA
Benzoyl peroxide cream, 5% (Epsolay) is now FDA-approved for the treatment of inflammatory lesions of 
rosacea in adults. The benzoyl peroxide is encased in silica-based patented microcapsules that slowly release 
it, providing a favorable efficacy and safety profile. The cream’s approval is supported by data from 2 identical 
phase 3 clinical trials, in which inflammatory lesions of rosacea were reduced by nearly 70% by the end of both 
12-week trials in participants treated with the benzoyl peroxide cream vs a 38% to 46% reduction in those 
given the placebo; 50% of participants receiving the cream were deemed clear or almost clear at 12 weeks vs 
38% to 46% who used the placebo. Additionally, a post hoc analysis of lesion count and investigator’s global 
assessment success at week 2 confirmed a significantly greater treatment effect for the benzoyl peroxide cream 
relative to placebo as early as week 2.
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Clinical Pharmacology Update

Quviviq From Idorsia Pharmaceuticals 
By MONICA HOLMBERG, PHARMD, BCPS

THE FDA HAS APPROVED DARIDOREXANT 

(Quviviq; Idorsia Pharmaceuticals, US 
Inc) to treat adults with insomnia, as 
characterized by difficulties with sleep 
onset and/or sleep maintenance.1 

Insomnia affects more than  
25 million American adults and is the 
most common sleep disorder. It can 
lead to difficulty concentrating and 
often affects energy levels and mood. 
Conditions associated with 
long-term insomnia include 
cardiovascular disease, dementia, 
psychiatric disorders, substance abuse, 
and type 2 diabetes.2 Quviviq is a 
schedule IV controlled substance.1

PHARMACOLOGY AND 
PHARMACOKINETICS
Quviviq is an orexin receptor 
antagonist. It blocks the binding of 
the wake-promoting neuropeptides 
orexin A and orexin B to the orexin 
receptors type 1 and type 2, which 
is thought to suppress the wake 
drive. Quviviq reaches peak plasma 
concentrations within 1 to 2 hours of 
oral administration and has a terminal 
elimination half-life of approximately 
8 hours. It is primarily metabolized 
by CYP3A4.1

DOSAGE AND ADMINISTRATION
The recommended dose of Quviviq is 
25 to 50 mg orally once per night. The 
medication should be taken within 30 
minutes of going to bed and with at 
least 7 hours remaining before planned 
awakening. Taking Quviviq with or soon 
after a meal may delay the time to 
sleep onset. The maximum dose for 
patients with moderate hepatic 

impairment is 25 mg once per night. 
Quviviq should not be used in patients 
with severe hepatic impairment.1

CLINICAL TRIALS 
Quviviq was evaluated for efficacy 
in 2 double-blind, multicenter, 
parallel-group, placebo-controlled, 
randomized studies of patients with 
insomnia. Study 1 (NCT03545191) 
randomly assigned participants to 
receive Quviviq 50 mg, Quviviq 25 mg, 
or a placebo. Study 2 (NCT03575104) 
randomly assigned participants to 
receive Quviviq 25 mg, Quviviq 10 
mg, or a placebo. For both studies, 
the primary efficacy end points were 
the change from baseline to month 1 
and month 3 in latency to persistent 
sleep (LPS), which assesses sleep 
induction, and wake after sleep 
onset (WASO), which assesses sleep 
maintenance. Both were measured 
objectively by polysomnography in a 
sleep laboratory. The secondary end 
point was self-reported total sleep 
time (sTST). 

In study 1, both doses of Quviviq 
showed a statically significant 
improvement on LPS, WASO, and sTST 
at months 1 and 3 compared with 
the placebo. In study 2, the 25-mg 
dose showed statically significant 
improvement on sTST and WASO 
compared with the placebo. The 10-mg 
dose did not show a statistically 
significant improvement on LPS, sTST, 
or WASO.1,2

CONTRAINDICATIONS, 
WARNINGS, AND PRECAUTIONS
The use of Quviviq is contraindicated 

in patients with narcolepsy.
Quviviq is a central nervous system 

depressant that can impair alertness 
and motor coordination. In some 
patients, these effects lasted for days 
after discontinuing the medication. 
This risk increases when Quviviq 
is used with other central nervous 
system depressants. Patients using 
Quviviq should be cautioned against 
driving the day after administration 
and other activities requiring 
complete mental alertness. Patients 
using Quviviq should be monitored 
for a worsening of depression or 
suicidal thoughts. Cataplexy-like 
symptoms, hypnagogic/hypnopompic 
hallucinations, and sleep paralysis 
may occur during treatment with 
Quviviq. Complex sleep behaviors such 
as sleepwalking and sleep driving as 
well as engaging in other activities 
while not fully awake may occur, and 
if so, treatment with Quviviq should be 
discontinued immediately. Quviviq has 
not been studied in patients with severe 
chronic obstructive pulmonary disease, 
moderate obstructive sleep apnea 
requiring continuous positive airway 
pressure, or severe obstructive sleep 
apnea. Patients should be evaluated 
for comorbid diagnoses if insomnia 
persists after 7 to 10 days of treatment.

Quviviq should not be used 
concomitantly with moderate or strong 
CYP3A4 inducers or strong CYP3A4 
inhibitors. When used concurrently 
with moderate CYP3A4 inhibitors, 
the maximum recommended dose 
of Quviviq is 25 mg. The most 
common adverse reactions are fatigue, 
headaches, and somnolence.1 ■

MONICA HOLMBERG, PHARMD, BCPS, 

is a pharmacist in Phoenix, Arizona, and Pharmacy 

Times® contributor.
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Medication Safety

THE INSTITUTE FOR SAFE MEDICATION PRACTICES (ISMP) has 
received reports about patients swallowing desiccant tablets 
that are packaged within blister cards holding everolimus 
tablets from Biocon Biologics. 

Everolimus is used primarily to prevent rejection after 
liver or renal transplant and to treat certain forms of breast 
or renal cancer and noncancerous fat and muscle tumors 
in the kidney (renal angiomyolipoma). The medication is 
available in 2.5-, 5-, 7.5-, and 10-mg tablets. Each strength 
is packaged as a carton of 4 blister cards, and each blister 
card has 4 blisters containing desiccant tablets and 7 blisters 
containing everolimus tablets. The desiccant blisters are 
labeled with “Desiccant Do Not Eat” (Figure), but this 
warning is printed on only 1 side of the blister card; the 
other side contains no wording. Patients viewing the blank 
side of the blister may push a desiccant tablet through 
without realizing it. Although the desiccant tablets look 
different from the everolimus tablets, they can still be easily 
mistaken for medication-containing tablets. Thus, patients 
have accidentally ingested a desiccant tablet instead of an 
everolimus tablet. 

Since February 1, 2021, the ISMP National Medication 
Errors Reporting Program and the FDA Adverse Event 
Reporting System have received 13 reports related to this 
issue. Although at least 8 manufacturers provide everolimus 
tablets in blister packaging, all the reports submitted to the 
FDA and ISMP involve the product from Biocon Ltd, which 
is the only company that packages desiccants with the 
tablets in blister cards. The cases frequently involved older 
patients for whom poor vision may have contributed to the 
confusion. Furthermore, the small font size and light tan 
color of the drug name and dose on the labeled side of the 
card are difficult to see on the foil blisters (Figure). 

Two patients almost ingested the desiccant. In one case, 
a non–English-speaking patient became confused about the 
desiccant blisters and thought he was supposed to swallow 
them along with the medication. Luckily, he called the 
pharmacy, and the pharmacist was able to communicate 
with the patient to avert an error. The other 11 patients 
ingested the desiccant, often for several doses. In 2 cases, 
parents administered the desiccants to their children. 
One mother questioned whether her child’s recent facial 
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erythema was related to ingesting the desiccant 
after discovering she had administered the 
desiccant to her child at least 6 times. Another 
patient took all 4 desiccants in the blister pack 
and went to the emergency department for chest 
pain. It is worth noting that the everolimus 
product labeling and the information that 
accompanies the medication dispensed to 
patients provide no information about the 
desiccants or what to do if they are swallowed.

Biocon told the ISMP that the desiccants 
in everolimus blisters are chemically inert, 
nonhazardous, and nontoxic. They are a 
moisture-absorbing mixture of molecular sieve, 
polypropylene resin, white colorant, and a 
trade-secret binder. 

The desiccant tablets are not absorbed 
or digested, passing through the body as is, 
according to the manufacturer. Still, keep in 
mind that patients swallowing a desiccant tablet 
may also miss a dose of their scheduled cancer 
or immunosuppressant medication, which could 
affect treatment. 

SAFE PRACTICE RECOMMENDATIONS
Because many practitioners will never open the 
Biocon everolimus carton to see the individual 
blister cards, it is important to alert them to 
the blister-card labeling issue so that they are 
aware of the potential for patients to ingest the 
desiccant tablets. 

In the pharmacy computer system and on 
the cartons, mark these products for mandatory 
patient education. When educating patients upon 
discharge, it is critical to tell them that these 
blister cards contain desiccants that might be 
mistaken for tablets. Consider opening the carton 
to show patients the blister cards. Warn patients 
to never eat or swallow a desiccant. 

Additionally, remove desiccant cylinders from 
medication bottles when possible; if the desiccant 
must remain in the bottle, warn patients about 
the hazards associated with swallowing it. 

The ISMP has reached out to Biocon Ltd and the 
FDA to express concern with everolimus labeling 
so that they can take steps to properly address the 
above issues. ■

FIGURE. Front (left) and Back (right) of Everolimus 10-mg Blister Card From Biocon Biologics

The card holds 4 desiccants (round) and 7 medication tablets (oblong). The desiccant removed from the blister looks like an oral 

tablet. The blister card is labeled on the front but not on the back.
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Iloperidone Tablets
Manufactured by Lupin Limited
Compare to: Fanapt
The FDA has approved Lupin Limited’s abbreviated new drug application for iloperidone 
tablets at 1-, 2-, 4-, 6-, 8-, 10-, and 12-mg strengths. The drug will be marketed as a generic 
equivalent of Fanapt (Vanda Pharmaceuticals Inc) in the same strengths and is indicated for 
the treatment of schizophrenia in adults. It should be taken as directed, starting at a low 
dose and slowly increasing the dosage. The most common adverse events are dizziness, dry 
mouth, a stuffy nose, and unusual sleepiness or tiredness. Iloperidone will be manufactured 
at the company’s facility in India. Data for the 12-month period ending in March 2022 showed 
that Fanapt had estimated annual sales of $162 million in the United States, according to a 
statement from Lupin. 

FOR MORE INFORMATION: 
lupin.com

Dabigatran Etexilate Capsules
Manufactured by Breckenridge Pharmaceutical, Inc
Compare to: Pradaxa
The FDA has tentatively approved Breckenridge Pharmaceutical’s abbreviated new drug 
application for dabigatran etexilate capsules as a generic for Pradaxa (Boehringer Ingelheim 
Pharmaceuticals, Inc), indicated as a treatment to reduce the risk of blood clots and strokes in 
adults with atrial fibrillation not caused by heart valve issues and to treat blood clots in the 
veins of the legs or lungs after the patient receives an injectable medication to treat blood 
clots for 5 to 10 days. The drug has 3 strengths, 75, 110, and 150 mg, which are equivalent 
to Pradaxa. 

FOR MORE INFORMATION: 
bpirx.com

®

camberpharma.com

VERTICALLY INTEGRATED FROM PIPELINE  
TO PATIENT
When one of the world’s largest API 
manufacturers is your parent company, 
quality, value and supply are strengths you 
can count on. 

We’re Camber. 
We deliver peace of mind.

HOTPRODUCT



Generic Product News

41July 2022 pharmacytimes.com 

Progesterone Injection, 
USP 500 mg/10 mL
Manufactured by Xiromed LLC
Compare to: Progesterone Injection, USP 50 mg/mL
Xiromed has launched progesterone injection, USP 
500 mg/10 mL, which is a generic of progesterone 
injection 50 mg/mL. It is indicated for the treatment 
of amenorrhea and abnormal uterine bleeding from 
hormonal imbalance. The product is packaged in a 
multiple-dose vial and is the second US product the 
company has launched from its hormonal injectable 
facility. Annual sales of Progesterone Injection 50 mg/
mL and its generics for the 12-month period ending 
February 2022 were $20.4 million, according to a 
statement from Xiromed.

FOR MORE INFORMATION: 
xiromed.com

Pregabalin Capsules
Manufactured by Lupin Limited
Compare to: Lyrica
The FDA has approved Lupin Limited’s abbreviated new 
drug application for pregabalin capsules in 25, 50, 75, 
100, 150, 200, 225, and 300 mg as a generic of Lyrica 
(Viatris) in the same strengths. The drug is indicated to treat 
diabetic nerve pain, fibromyalgia, pain after shingles, and 
spinal cord injury nerve pain in adults and for partial-onset 
seizures in individuals 1 month and older with epilepsy 
who take 1 or more other drugs for seizures. Common 
adverse events include blurry vision, dizziness, sleepiness, 
trouble concentrating, and weight gain. The product will be 
manufactured at Lupin Limited’s facility in India. According to 
a company press release, Lyrica has estimated annual sales of 
$263 million in the United States.

FOR MORE INFORMATION: 
lupin.com

®

camberpharma.com

VERTICALLY INTEGRATED FROM PIPELINE  
TO PATIENT
When one of the world’s largest API 
manufacturers is your parent company, 
quality, value and supply are strengths you 
can count on. 

We’re Camber. 
We deliver peace of mind.
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Pharmacy Law

ISSUE OF THE CASE
A state board of pharmacy revoked the pharmacy license and the permit of 
its pharmacist in charge based on their actions in relation to workers’ com-
pensation claims. Will the state court of appeals affirm the revocation? 

FACTS OF THE CASE
A state board of pharmacy received word from the state’s department of 
insurance that it was investigating workers’ compensation claims for 
medication expenses that had been submitted by a community pharmacy. 

The department had received reports that representatives of the 
pharmacy were “cold-calling...recipients of workers’ compensation 
benefits, taking their information, contacting their doctors, filling 
prescriptions for them, and then billing the workers’ compensation 
insurance carrier thousands of dollars for what was later deemed medically 
unnecessary medication.” 

The insurance department sent the board of pharmacy findings from 
3 administrative reviews of the conduct in question involving 3 different 
patients. All 3 had received an identical compounded topical cream, billed 
at $900, even though each had suffered different work-related injuries. 

After collecting the patient’s information while leading them to believe 
that the pharmacy was affiliated with their workers’ compensation insur-
ance carrier, the staff prepared “patient request” forms that included this 
wording: “Your patient is requesting a prescription for a topical pain cream. 
Please have the doctor sign, date, and add the ICD-10 code. Please fax 
back to our pharmacy.” 

There was also a notation stating “Medical necessity: Avoid potential 
addiction to oral pain meds. Cannot perform [activities of daily living] on 
oral pain meds. Combining multiple active ingredients into 1 dose.” One of 
the forms also bore a statement, “Attn: Patient really wants cream for pain. 
Patient will call today.” 

The workers’ compensation insurance carrier consulted a program 
at the state’s college of pharmacy that had been created by the state to 
analyze clinical data to facilitate selection of best-quality drugs for the 
state’s Medicaid patients. 

After receiving the program’s assessment, the carrier informed the phar-
macy that the cream was excluded from coverage because it was not 
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reasonable or necessary for any of the patients’ work 
injuries. Despite have received this notification, the 
pharmacy continued to send cream refills to the 
patients and to bill the insurers.

The board of pharmacy followed up on the 
referral from the department of insurance by 
conducting a hearing whose conclusion was that 
the pharmacy and the pharmacist “had commit-
ted (1) fraud, deceit, or misrepresentation in the 
practice of pharmacy and (2) unprofessional or 
dishonorable conduct in violation” of several provi-
sions in state statutes. 

With respect to the administrative regulations, 
the board concluded that they had violated 2 provi-
sions that offer “additional guidance on unprofes-
sional or dishonorable conduct as it relates to the 
practice of pharmacy.” 

The board further concluded that the pharmacy 
was guilty of “not conducting its operations accord-
ing to law and in a way that endangers the public’s 
health and safety.” 

The pharmacist’s license to practice and the 
pharmacy’s permit to operate were revoked. They 
filed an appeal with a state circuit court but were 
unsuccessful in overturning the board’s deci-
sions and sanctions. 

The pharmacist and pharmacy then appealed 
to the state court of appeals, arguing that the 
findings of the board were not supported by 
substantial evidence. 

THE RULING
Concluding that there was indeed substantial evi-
dence to support the board’s decision, the court of 
appeals ruled by a 4-2 vote that the board’s action to 
revoke the license and permit was not erroneous. 

THE COURT’S REASONING
The appellate court began by pointing out that in 
an appeal of this nature—reviewing the decision 
of an administrative agency—the focus was on the 
decision of the agency, not the decision of the trial 
court. Courts extend “great deference to an agency’s 
expertise and give the evidence its strongest proba-
tive force in favor of the agency’s findings,” it said. 
This is because “administrative agencies are better 
equipped by specialization, insight through expe-
rience, and more flexible procedures than courts to 
determine and analyze legal issues affecting their 
agencies.” The court’s review considers the entire 
record to determine whether any substantial evi-
dence supports the agency’s decision. 

The appellant challenging an agency’s decision, 
must “demonstrate that fair-minded people could 
not, on the evidence submitted, reach the conclu-
sion arrived at by the agency. The question is not 
whether the evidence would support any other find-
ing, but instead whether the evidence supports the 
finding that was made.” 

The conclusion of the majority of judges on the 
court was that substantial evidence did exist to 
support the decision. 

Two judges dissented, with a statement that 
summed up their disagreement: “This busi-
ness practice appears to be shady and distaste-
ful. However, shady and distasteful are not the 
standards of review this court is required to 
apply in this case.” ■

The conclusion of the 
majority of judges on the 
court was that substantial 
evidence did exist to support 
the decision.

Interested in more 
content like this? 

Subscribe to 
our newsletters!
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Legislative Focus

IN 1986, Congress established the National Practitioner Data 
Bank (NPDB) with the goal of “improving  health care quali-
ty, protecting the public, and reducing health care fraud and 
abuse in the US.”1 

Previous attempts to create this type of database 
had been unsuccessful. 

Before its creation “physicians who had restrictions 
placed on their practices by some state boards could contin-
ue the conduct that had gotten them into trouble by mov-
ing to other states.”2 

Practitioners had been able to leave behind the record of 
inadequate services provided to patients and move to other 
states, where new employers had no knowledge of their previ-
ous medical malpractice. This furthered the need for a report-
ing database of health care malpractice. It is worth noting that 
database coverage encompassed health professionals in many 
categories, including pharmacists. 

Once the database had been established, criteria were cre-
ated by the NPDB to guide health care entities about the infor-
mation that must be reported. Only a select few could access 
information about adverse clinical privilege actions, adverse 
professional society membership actions, exclusions from par-
ticipation in a federal or state health care program, federal and 
state licensure and certification actions, health care–related 
civil judgments and criminal convictions, medical malpractice 
payments, negative actions or findings by private accreditation 
organizations and peer review organizations, and other adjudi-
cated actions or decisions. Those who could access such infor-
mation included health plans, hospitals, medical malpractice 
payers, other health care entities, and state licensing boards.1

Many may wonder whether the public is granted access 
to the information compiled by the NPDB. The information 
that is reported on the NPDB is confidential and cannot be 
disclosed unless stated by NPDB governing statutes (Title VI, 
Section 1921, and Section 1128E). 

Those allowed access to the information provided on health 
care practitioners can only “disclose the information   to others 
who are part of an investigation or peer review process, as long 

National 
Practitioner Data 
Bank Aims to 
Reduce Malpractice
Government’s Database Includes 
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as the information is used for the purpose for which 
it was provided,” according to the NPDB.1

Although many would want the accessibility of 
reports to expire after a certain time, the question of 
how long these reports remain is important because 
it could alter the extent to which the NPDB is ful-
filling its mission. 

 “Reports in the NPDB do not expire. Information 
reported to the NPDB is maintained perma-
nently, unless it is corrected or voided from the 
NPDB by the reporting entity or by the NPDB 
as a result of [the] dispute resolution process,” 
according to the NPDB.1 

This is important because practitioners are seen 
to be  held accountable permanently.

Many practitioners subject to the reports, howev-
er, not only disagree with them, but also may find 
them inaccurate. The NPDB allows individuals to 
dispute reports if they find themselves disagreeing 
with the claims made. Once the dispute is submit-
ted, the NPDB may “correct the report, void the 
report, or choose to leave the report unchanged.”1 

Practitioners who are not satisfied with 
the outcome of a dispute can advance to 
dispute resolution. 

The secretary of the US Department of Health and 
Human Services is asked to review this report once 
dispute resolution is initiated. 

It seems that, overall, the mission statement is 
satisfied, but can the NPDB be truly effective? It is      no 
secret that wrongdoings can be covered up. So are 
practitioners able to avoid reporting? 

According to the Harvard Journal on Legislation, 
“Several techniques to escape reporting to the NPDB 
have been developed and reported in the literature, 
including (1) corporate shielding, (2) paying verbal 
demands for malpractice injury, (3) paying out of 
pocket without liability insurance, (4) refunding 

money paid for medical care, (5) precomplaint 
mediation, and (6) some other statutory schemes.”3 

It is difficult to determine the extent to which 
these escape  techniques are practiced, but they are 
nonetheless still possible.

The information available in the NPDB creates 
a safer environment for the public because the 
select entities can access information about a 
particular practitioner, creating an opportunity to 
construct an insightful and rational decision about 
whether, for example, they should hire a particu-
lar health care practitioner who is seeking clinical 
privileges. Although reports can be circumvented 
in a variety of ways, this may bring about future 
legislation to further limit the extent to which  
reports can be avoided. 

The process of filing a dispute also allows prac-
titioners to disagree if they find themselves firmly 
opposing the report. Although some may think 
the public is not knowledgeable about the medical 
field and thus form an educated opinion about the 
reports accessed, Congress may deem it fair to allow 
access to all in the future.■
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Independent Corner

IN APRIL 2022, the Illinois General Assembly passed a bill that allows 
pharmacists to administer or dispense preventive HIV medication, and 
Governor J.B. Pritzker signed it into law on June 10, 2022.1

The law will be effective January 1, 2023.2

Additionally, the Illinois General Assembly passed another bill 
regarding fentanyl testing strips, which is a public health initiative 
intended to help curb the overdose rate associated with the illegal 
spread of this drug. Pritzker signed this into law on June 2, 2022, and it 
is effective immediately.3

HIV PREVENTION
Pharmacist authority to dispense has been increasing nationally. There 
is a trend across the nation that is broadening pharmacist prescribing 
authority in a variety of treatment settings, with HIV being the most 
recent. Illinois House Bill 4430 permits pharmacists to order and con-
duct testing and dispense pre- and post-exposure HIV medications to 
those at high risk for HIV infection. Pharmacists would need to have a 
standing order issued by a licensed physician or county health depart-
ment that would allow them to offer care for the individual seeking 
help. However, once established, the pharmacist is positioned to exer-
cise independent professional judgment in ordering this treatment 
protocol.1 The medications, referred to as “PrEP” for the preexposure 
drug and “PEP” for the post exposure one, aim to reduce the risk of HIV 
infection among at-risk individuals.

The law’s chief sponsor was Illinois Senator Mike Simmons of 
Chicago, who thinks that the measure will reduce waiting times, pro-
viding potentially lifesaving care to thousands.1 The AIDS Foundation 
Chicago has estimated that approximately 45,000 individuals are 
living with HIV/AIDS in Illinois and that 1300 each year learn that 
they have AIDS or HIV.4 

The law also lays out insurance reimbursement requirements 
for pharmacists offering the services. As a result, pharmacies can 
be reimbursed by third-party insurers for engaging in the provi-
sion of such therapy. 

Throughout debate in both chambers of the Illinois General 
Assembly, representatives raised concerns about legal issues regarding 
emancipated minors being allowed to access such medication and 
receiving the medication on multiple occasions for their own personal 
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use.5 In Illinois, a legal emancipated minor must be 16 
years or older and have court documentation proving 
that they are legally emancipated.5 For emancipated 
individuals to receive HIV medical care from pharma-
cists, they must show documentation that they are 
emancipated, according to Illinois state law.5

Not all members of the Illinois General Assembly 
supported this initiative. 

Some such as Senator Darren Bailey of Xenia thought 
that the language has “too many loopholes” for 
minors, whether emancipated or not, to go to different 
pharmacies and refill their medications several times. 

However, Simmons responded that the medication has 
no addictive properties and no adverse effects. He also 
advocated that individuals be required to receive labo-
ratory testing prior to receiving a prescription.5

The law requires pharmacists to complete a training 
program related to HIV care before they can dispense 
the drugs. Individuals requiring another prescrip-
tion for the medication must obtain follow-up lab 
tests to determine if they are still at risk for infection 
or are HIV positive.5

FENTANYL STRIPS
In addition to the HIV law, House Bill 4556 was passed 
unanimously by both chambers and signed into law by 
Pritzker. The bill expands access for pharmacists and 
other health care professionals to distribute fentanyl 
testing strips to help reduce opioid overdoses, which 
have been increasing nationally. The testing strips can 
detect fentanyl in counterfeit drugs and pills.3

The law is intended to expand on the Overdose 
Prevention and Harm Reduction Act, which was 
passed in 2019.6 That law provides for government 
agencies and nongovernment entities to create nee-
dle-access programs aimed at reducing HIV and other 
blood-borne diseases.6 The new law is intended to 
supplement existing community-based programs that 
provide a range of preventive services, as well as edu-
cational information on overdose intervention and 
prevention, monitoring programs for opioids, and safe 

drug disposal of unused medications.3 All testing sup-
plies for fentanyl are required to be stored in a licensed 
pharmacy, clinic hospital, or other health care facility.3 
In passing the bill in the General Assembly, Illinois 
representatives expressed concern that many opioid 
deaths occur in people who did not know an addition-
al substance had been put into the fentanyl.3 Fentanyl 
is a synthetic opioid derivative that is not expensive 
and is lethal when ingested in high doses.  

There were nearly 3000 opioid overdose deaths 
in 2020—more than twice the number of homi-
cides—and nearly 20,000 emergency respons-
es to opioid overdoses, according to the Illinois 
Department of Public Health.7

Both the laws aimed at stemming the tide of HIV 
transmission and opioid overdose deaths empower 
pharmacists to play a significant role in addressing 
these public health concerns. Pharmacies also con-
tinue to play a more central role in patient access and 
health care and are gaining increased opportunities to 
engage in patient treatment and prescribing. ■
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MTM Consult

EACH YEAR, ABOUT 60,000 PEOPLE receive a diagnosis of Parkinson 
disease (PD), a progressive nervous system disorder that affects 
movement. By 2030, approximately 1.2 million individuals in the 
United States will be living with PD.1

Appropriate therapy selection can be challenging because 
it is typically based on a variety of factors, including age at 
onset and disease stage.2 In addition, patients with PD usually 
have comorbidities that require medication, which can lead to 
polypharmacy and drug interactions.

The D-PRESCRIBE randomized clinical trial (NCT02053194) 
showcased the importance of having a pharmacist on board. Findings 
showed that compared to usual care, pharmacist-led educational 
intervention for adults aged 65 years or older resulted in greater 
discontinuation of prescriptions for inappropriate medications at 6 
months: 106 of 248 patients (43%) in the pharmacist-led intervention 
group no longer filled prescriptions for inappropriate medications vs 
29 of 241 (12%) in the control group.3 

By offering medication therapy management (MTM) services 
that assess for adherence, identify drug-related problems, monitor 
pharmacotherapy, and provide education (Figure), pharmacists 
can play an important role in the multidisciplinary care of patients 
with PD (Figure).2-4

Pharmacists Can 
Help Manage 
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One prospective study evaluated the involvement of a clinical 
pharmacy specialist (CPS) in the outpatient neurology clinic of 
the West Palm Beach Veterans Affairs Medical Center in Florida. 
Patients with both PD and a mental health diagnosis who were 
receiving at least 1 psychotropic drug were eligible to participate 
in the MTM telephone consultation. During these calls, patients 
were evaluated for neuropsychiatric symptoms, and the CPS 
ordered and monitored laboratory work, provided patient educa-
tion, and primary care, and adjustment the medication. The CPS 
also offered medication education in person for 24 patients with 
PD and their caregivers, and all participants reported that these 
were beneficial. Pill boxes were ordered during 4 (25%) of the 
consultations to assist with adherence, and 49 nonpharmacolog-
ic and pharmacologic interventions were made for 10 patients 
during the study period. The neurology telephone clinic was 
found to be a success.4   

One meta-analysis evaluated 19 studies with a total of 1458 
patients with PD from 9 countries to explore the role of pharma-
cists and the impact of their interventions. Studies using ran-
domized controlled trials or observational designs that reported 
on pharmacy services for patients with PD were included in the 
analysis. Most pharmacy services were provided in outpatient 
clinics. Some were offered in inpatient and outpatient clinical 
practices. Study results showed that the most reported drug-re-
lated problem was adverse drug reactions. The following were the 
most common pharmacist interventions for patients with PD2:

•  Evaluating adherence: 12 studies
•  Assessing adverse drug reaction: 12 studies 
•  Reviewing medication: 12 studies
•  Identifying drug interactions: 11 studies
•  Identifying inappropriate drug therapy: 11 studies
•  Monitoring pharmacotherapy: 11 studies
•  Educating patient: 10 studies ■
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In email interviews, Ahzam Afzal, PharmD, CEO of 
Frontizo, an outpatient care coordination company 
in Bingham Farms, Michigan, and Nicole Elharar, 
PharmD, BCPS, BCPP, a clinical pharmacy specialist 
at the West Palm Beach Veterans Affairs Healthcare 
System in Florida, discussed the pharmacist’s role in 
Parkinson disease (PD) management. 

“When looking at patients with PD, the pharma-
cist plays an essential role in the multidisciplinary 
care management team. The pharmacist’s profi-
ciency needs to go beyond their knowledge about 
the pharmacological treatment,” Afzal said. 

“Nonpharmacological measures such as chang-
es in the individual, family, and social dynamics 
caused by PD must be a part of the MTM outreach 
to ensure there is a comprehensive understanding 
of the patient. By leveraging this approach, our  
pharmacists are uniquely positioned to play a 
critical role in achieving successful clinical out-
comes, decreased medication-related problems, 
improved non–motor symptoms, and a better 
overall quality of life,” Afzal said.

Pharmacists interested in starting PD clinics 
should consider offering a variety of ways to per-
form consults, including telehealth services and 
video appointments, Elharar advised. This helps 
ensure that patients with PD have access to care 
and makes medication reconciliation and pharma-
cotherapy regimens easier to manage. 

“More education should be given to prima-
ry care providers [PCPs] about PD. Most of the 
patients from our clinic were referred [by] neurol-
ogists. But in many cases, PCPs are managing PD, 
and they could also be a good referral point for 
patients,” Elharar said. 

The most common drug-related problems  
Elharar encounters in her neurology clinic are  
inaccurate medication lists, medication nonadher-
ence, and polypharmacy. 

Changing psychotropic medications that are 
exacerbating PD symptoms or interacting with 
PD medications are the most common clinical 
interventions she performs.

PHARMACIST 
SPOTLIGHT
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Patient Focus

INHALED DRUG DELIVERY IS THE CORNERSTONE of respiratory disease treatment.1 

Proper inhaler technique is critical for effective drug delivery to the 
lungs; improper technique, resulting in decreased drug exposure, can 
significantly affect health outcomes negatively and lead to increased 
health care system burden.1,2  

Pressurized meter dose inhalers and dry powder inhalers are the 
most used respiratory devices.1 However, technology advances have 
led to a plethora of inhaler options. Each device presents its own 
challenges for proper use, resulting in confusion and errors in inhaler 
technique.3 Up to 90% of individuals using inhalers may have 
incorrect technique, regardless of inhaler type.1 

INHALER TYPES
Pressurized metered-dose inhalers
Pressurized metered-dose inhalers (pMDIs) require coordination 
and precise timing between breath and actuation for effective drug 
delivery.4 The inhalation required for pMDIs is slow and deep.5 With 
proper technique, pMDIs deliver approximately 20% of drug to the 
lungs, with the remaining 80% or so staying in the oropharynx. 
With incorrect technique, the drug reaching the lungs is reduced, 
potentially to negligible. 

Spacers with pMDIs may improve medication delivery5 by allowing 
more time for finer drug particles to reach the lungs and filtering 
larger drug particles from depositing in the oropharynx.

Dry-powder inhalers
Dry-powder inhalers (DPIs) are breath actuated, meaning that the 
device requires a forceful, rapid inhalation for effective drug delivery.4 
They do not require hand-breath coordination.6 Although a better 
choice than MDIs for individuals struggling with breath/actuation 
coordination, DPIs may be a poor choice for those who cannot inhale 
forcefully, especially during a respiratory exacerbation.4 

Approximately 12% to 40% of the dose reaches the lungs, and 
approximately 20% to 25% remains in the DPI device.7 This is because 
of insufficient particle disaggregation or inspiratory flow rate, humidi-
ty, and temperature fluctuations. 

Spacers cannot be used with DPIs.6 Most DPIs must be held 
horizontally with vents upward to prevent medication dumping. 
Additionally, DPIs must be stored in a cool, dry place and cleaned with 
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a dry cloth; humidity and water compromise the integrity 
of the dry particles. 

The dry, fine drug particles are nearly odorless and 
tasteless.6 Because of this, patients may be compelled to 
take another dose erroneously. However, this could be 
potentially dangerous. 

Soft-mist inhalers
Soft-mist inhalers have a similar inhalation technique to 
MDIs: deep and slow. However, the slow-moving mist spray 
requires less coordination than MDIs.8

TREATMENT WITH INHALERS
Controller medications are scheduled on a routine basis to 
control symptoms and reduce exacerbation risk.9 Reliever 
medications are for as-needed relief of breakthrough symp-
toms. It is imperative to distinguish the two because some 
patients assume all inhalers are relievers. 

Inhaled corticosteroids (ICS) are found in various inhaled 
formulations and can be used either as controllers or reliev-
ers, depending on the indication.9 Hoarse voice, oral candi-
diasis, and upper respiratory tract infections are potential 
adverse effects of ICS. Rinsing the mouth after use and spac-
ers help reduce ICS adverse effects. 

PHARMACIST’S ROLE
The pharmacist’s foremost role is to choose the appropriate 
inhaler device for each patient.9 Consider availability, cost, 
and guideline directives, as well as patient illness severity, 
preference, and skills. When possible, avoid use of differing 
inhaler types to avoid confusion.

Demonstrate proper inhaler technique and repeat as nec-
essary (Table9,10). Consider another device if the patient can-
not demonstrate proficiency after repeated trainings. Check 
inhaler technique at every opportunity, and identify errors 
using a device-specific checklist. Errors often occur within 
4 to 6 weeks of initial training.11 ■

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS

Table. Inhaler Technique9,10

Metered-dose 
inhaler 

1. Prime as needed. 

2. Remove cap. 

3. Shake for 5 seconds. 

4. Place index finger on top of canister and 

thumb on the bottom of mouthpiece. 

5. Straighten shoulders. 

6. Exhale fully. 

7. Close lips around mouthpiece.

8. Depress inhaler while breathing deeply and 

slowly. 

9. Hold breath for 5 to 10 seconds before slowly 

exhaling. 

10. Repeat as directed. Wait 1 minute between 

inhalations.

11. Replace cap  

Dry-powder 
inhaler 

1. Remove or slide cap.

2. Load dose (click device, or load separately 

packaged capsules). 

3. Hold device horizontally with vents upward. 

4. Straighten shoulders. 

5. Exhale fully. 

6. Close lips around mouthpiece. 

7. Inhale deeply and quickly.

8. Hold breath for 5 to 10 seconds before slowly 

exhaling.

9. Repeat as directed. Wait 1 minute between 

inhalations. 

10. If using a capsule device, open the chamber, 

and check for powder. If powder remains, 

repeat process, and discard capsule 

afterward. 

11. Replace cap.

Soft-mist 
inhaler 

Prepare for first use 

1. Remove clear base. 

2. Insert cartridge. 

3. Replace clear base. 

Daily use (TOP)  

1. Turn the clear base until it clicks. 

2. Open the cap until it snaps. 

3. Straighten shoulders. 

4. Exhale fully.

5. Close lips around mouthpiece. 

6. Press the dose-release button.

7. Inhale slowly and deeply. 

8. Hold breath for 5 to 10 seconds before slowly 

exhaling. 

9. Repeat as directed. Wait 1 minute between 

inhalations. 

10. Replace cap. 
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Women In Pharmacy

I HAVE RECEIVED MANY QUESTIONS over the past few months about salaries. 
Yes, it is a topic that depending upon whom you ask can be 

viewed as impolite or rude. It is definitely something that many do 
not ask about during an interview. It is important though to know 
one’s salary range when deciding which field of pharmacy to focus 
on or when making a decision about a career change.

As more pharmacists seek nontraditional work opportunities, 
this topic is timelier than ever. However, many pharmacists shy 
away from asking about salary. 

In 2022, the top 5 highest-paying pharmacy specialties are listed 
below in descending order:

5 
COMMUNITY OR RETAIL MANAGERS. Think of a 
traditional chain pharmacy and the manager there. These 
pharmacists are among the top paid, with salaries ranging 
between $102,000 and $157,000 annually.1

4 
NUCLEAR PHARMACISTS. This is a specialty area in 
pharmacy in which pharmacists compound or prepare 
and dispense patient-specific radiopharmaceutical doses 
for diagnostic imaging and/or therapeutic procedures. 

These salaries range between $134,000 and $154,000 annually.2

3 
INDEPENDENT PHARMACIST OWNERS. The salary for 
these positions is $100,000-plus annually, putting it at 
No. 3 on the list. But this position has the potential to be 
No. 1, depending upon how busy a pharmacy is with not 

just prescriptions but also supplemental revenue.3

Know Your  
Salary Range
This Is Important to Establish 
When Deciding on a Pharmacy 
Focus or Making a Career Change
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2 
HEALTH CARE PAYERS. Health care 
payer is another area in which many 
pharmacists are interested, especially 
related to prior authorizations. Pay 

of $125,000-plus annually is higher than 
many would expect, and there is also an 
opportunity to work from home.4 

1 
INDUSTRY PHARMACISTS. This 
includes clinical development, medical 
and regulatory affairs, and even chief 
medical officers. These positions also 

afford to the opportunity work from home. The 
pay is $130,000-plus annually.5

This should provide some food for 
thought when pharmacists are thinking 
about where to set their ranges for various 
positions. Good luck! ■
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2022. Accessed July 8, 2022. https://www.zippia.com/retail-

pharmacist-jobs/salary/

2. Nuclear pharmacist salary in the United States. Salary.com. 

Accessed July 8, 2022. https://www.salary.com/research/salary/

benchmark/nuclear-pharmacist-salary 134,000-154,000

3. Is owning a pharmacy profitable? Elements Magazine. August 

29, 2018. Accessed July 8, 2022. https://www.pbahealth.com/
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4. Managed care pharmacist salary in the United States. Salary.com. 

Accessed July 8, 2022. https://www.salary.com/research/salary/

posting/managed-care-pharmacist-salary

5. Medical science liaison pharmacist salary. ZipRecruiter. Accessed 
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Condition State Management

Statins May Provide Protection Against 
Depression, Study Results Show
STATINS, WHICH ARE TYPICALLY prescribed to prevent heart attacks and strokes, may 
influence an individual’s emotional bias, a marker for depression risk, according to 
results of a study published in Biological Psychiatry.1

Investigators conducted an online observational study from April 2020 through 
February 2021, at the height of the COVID-19 pandemic, a time when global stress 
levels were elevated and the incidence of psychiatric disorders spiked.

More than 2000 individuals in the United States reported information about 
their psychiatric symptoms, medication, and other lifestyle factors for this 
study. Investigators had the individuals perform cognitive tasks that were meant 
to measure emotion processing, memory, and reward, which are all linked to 
depression vulnerability.

Additionally, 1 task required individuals to identify the emotional expression of 
faces, which displayed varying degrees of anger, disgust, fear, happiness, or sadness.

Approximately 84% of individuals were not taking anti-hypertension medi-
cations or statins. However, 6% were taking antihypertension medications, 4% 
statins, and 5% both.

The individuals who were taking statins were less likely to recognize angry or 
fearful faces and more likely to report them as positive, indicating that they had 
reduced negative emotional bias, which is linked to depression, investigators said.1

Additionally, the results were seen during the high stress context of the pandemic 
and were the first to provide potential psychological explanation of statins as a benefit to 
mental health, which could affect how individuals process emotions.1—Ashley Gallagher

Talk Therapy Can 
Alleviate Depression  
in Those With Mental 
Deterioration
PSYCHOLOGICAL INTERVENTIONS, SUCH AS talk 
therapy, could be effective and worthwhile for 
individuals with dementia who have depres-
sion, according to results of a new study.1

Feelings of anxiety and depression are 
common in individuals with dementia and 
mild cognitive impairment, but the best 
treatment for these symptoms is unknown. 
Medications often used to treat these symp-
toms may not be effective in individuals with 
dementia and could actually cause adverse 
effects in this patient population.1

These study results published in Cochrane 
Review are the first review showing that psy-
chological interventions are effective in the 
context of ineffective drugs for depression in 
dementia. The review also shows that these 
interventions may provide additional bene-
fits in terms of improving patient everyday 
function and quality of life. Based on these 
findings, the investigators are calling for 
clinical guidelines for dementia to be revised 
to recommend psychological therapies, spe-
cifically cognitive behavioral therapy.

Individuals with dementia are twice as 
likely as others their age to receive a major 
depressive disorder diagnosis. Previous stud-
ies have estimated that 16% of individuals 
with dementia experience depression, but this 
figure may be as high as 40%, demonstrating 
a substantial need for effective treatments. In 
addition, anxiety and depression can increase 
the severity of the neurological impairment 
itself, reducing independence and increasing 
the risk of entering long-term care.1

The paper incorporated evidence from 29 
trials of psychological treatments for individ-
uals with dementia or mild cognitive impair-
ment and included nearly 2600 participants. 
The psychological interventions varied some-
what, including cognitive behavioral therapy 
and counseling and supportive interventions, 
but were generally intended to improve cop-
ing, reduce stress, and support well-being.

The results showed that psychological 
treatments for individuals with dementia 
may improve depressive symptoms as well 
as the ability to conduct everyday activities 
and quality of life. Although more research is 
needed, these treatments may also improve 
depression remission.1—Aislinn Antrim

Higher Antioxidant Levels Are Linked to Lower 
Dementia Risk
INDIVIDUALS WITH HIGHER LEVELS of antioxidants in their blood may be less 
likely to develop dementia, according to the results of a study published online 
in Neurology.1

The results of the study showed that individuals with the highest level of the antiox-
idants lutein and zeaxanthin as well as β-cryptoxanthin in their blood were less likely 
to develop dementia decades later than individuals with lower levels of antioxidants.1

The 2 antioxidants, lutein and zeaxanthin, are found in green leafy vegetables, 
including broccoli, kale, peas, and spinach, and β-cryptoxanthin is found in fruits, 
including oranges, papaya, persimmons, and tangerines.1

The 7283 participants were at least aged 45 years at the beginning of the study. 
The individuals had a physical exam, interview, and blood tests for antioxidant lev-
els at the beginning of the study.1

The study participants were followed for an average of 16 years to see if dementia 
developed.1

The individuals were divided into 3 groups based on the levels of antioxidants in 
the blood. Investigators found that individuals with the highest amounts of lutein 
and zeaxanthin were less likely to develop dementia than those with lower levels.1

Every standard deviation increase in lutein and zeaxanthin levels was associat-
ed with a 7% decrease in the risk of dementia. Additionally, for β-cryptoxanthin, 
every standard deviation increase in levels was associated with a 14% reduced risk 
of dementia.1

An estimated 5 million adults older than 65 years were living with dementia in 
2014, and that number is expected to rise to approximately 14 million by 2026.2 

—Ashley Gallagher

Cognitive Health Watch
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b ro u g h t  to  yo u  by  t h e  s a s s y  p h a r m a c i s t

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

What’s Bothering You?
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.

Pet Peeves

i l lu st r at i o n  by  k i r s t i e  b e l l e  d i o n g z o n

DIY
Patients who ask the pharmacist to 
go online to schedule a COVID-19 

test or vaccine for them.

Not a Refill Request
 The pharmacist sends the physician the 

prior authorization rejection and then 
gets a script for the same thing.

Shrouded in Mystery
After you ring out the prescriptions and give to the 

patient they ask “so what did I get here?”
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Case Studies

CASE 1

CASE 1: The brown-tail moth caterpillar is an invasive species 
reported to be in rural areas of Maine and other places along 
the East Coast. It has small poisonous hairs that can cause skin 
reactions similar to poison ivy dermatitis.1,2 Because the rash on 
JS has continued to spread, the pharmacist agrees that a provider 
should evaluate JS as soon as possible. There are no specific 
treatments for this rash; it can be appropriately managed by OTC 
products and supportive care. The pharmacist can recommend 
calamine lotion or witch hazel to dry up weeping lesions, 
hydrocortisone cream for the pruritus, and/or topical lidocaine 
for local pain. Additional recommendations include keeping the 
area clean, taking cool baths, and washing hands thoroughly 
before and after applying products to the affected areas. 

References
1. Browntail moths. Maine Center for Disease Control and Prevention. 

Accessed June 22, 2022. https://www.maine.gov/dhhs/mecdc/
infectious-disease/epi/vector-borne/browntail-moth/index.shtml 

2. Browntail moth (BTM) frequently asked questions. Maine Department 
of Agriculture, Conservation and Forestry. Accessed June 22, 2022. 
https://www.maine.gov/dacf/mfs/forest_health/invasive_threats/
browntail_moth_faqs.htm

CASE 2: The goals of seizure management are to achieve seizure 
freedom while minimizing the adverse events (AEs) of treatment. 
AEs, notably drowsiness, are common with all antiepileptic 
drugs. Although most AEs are dose dependent and occur early in 
treatment, patients may experience them at any time. PJ should 
discuss switching lamotrigine to another antiepileptic drug with 
her neurologist. But because she has been seizure free on this 
particular drug and dose, it would be beneficial, if possible, for 
her to continue it. Lower doses at more frequent intervals may be 
a helpful mitigation strategy. For example, 50 mg of lamotrigine 
twice a day can be tried. If a dose frequency change is 
acceptable to her and her neurologist, PJ should monitor closely 
for seizure activity and changes in AE tolerance.  

Reference 
St Louis EK. Minimizing AED adverse effects: improving quality of life in 
the interictal state in epilepsy care. Curr Neuropharmacol. 2009;7(2):106-
114. doi:10.2174/157015909788848857

i l lu st r at i o n  by  k i r s t i e  b e l l e  d i o n g z o n

JS is a 60-year-old woman who has an itchy, red 
rash that will not go away. She recently went on a 
camping trip in northern Maine, where she came 
into contact with a “fuzzy-appearing” caterpillar, 
likely a browntail moth. The rash has spread from 
1 arm to both arms and is starting to affect her 
daily activities. In the 2 days that JS has been 
home from the camping trip, she has applied cool 
compresses to the affected areas, which provided 
little to no relief. Her provider’s office is closed for 
the weekend, and JS is looking for OTC products to 
help relieve her symptoms until she can be 
further evaluated.

What should the pharmacist recommend?

ISABELLA TARDY is a PharmD candidate at the University of 

Connecticut School of Pharmacy in Storrs.

STEFANIE C. NIGRO, PHARMD, BCACP, CDCES, is an 

associate clinical professor in the Department of Pharmacy 

Practice at the University of Connecticut School of Pharmacy.

AUTHOR BIOS

CASE 2

By ISABELLA TARDY AND STEFANIE C. NIGRO, PHARMD, BCACP, CDCES

Answers

CASE 2

PJ is a 27-year-old woman who started taking 
lamotrigine 6 months ago for the management 
of focal seizures. After several successful dose 
titrations, she has been seizure-free for 5 months 
on 100 mg of lamotrigine taken orally once 
a day. While picking up her refill, PJ says she 
experiences drowsiness throughout the day and 
wants to know what she can do to minimize this 
adverse effect.

What are some counseling points the  

pharmacist can offer about this AE?
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Q:  Who in Dr. Anthony Fauci’s family 
owned a pharmacy?

A:  His father, Stephen Fauci, graduated from the College  

   of Pharmacy at Columbia University and opened 

Fauci Pharmacy in Dyker Heights, Brooklyn, New York.1,2 

The pharmacy had a long counter down the middle, a soda 

fountain on the right side, and telephone booths by the 

entrance, according to those who remember it.1,2

Fun Facts

Q : Which pharmacist  
  in ancient Rome 

created procedures that 
still influence modern 
compounding practices?

A:  Galen of Pergamon was a  
   pharmacist and physician 

who lived from approximately AD 
129 to 216. His work has lasted 

through the centuries thanks to his prolific writing,4 which 
focuses on novel techniques to identify and cure various 
illnesses. Although some of Galen’s anatomical research 
proved inaccurate, many of his beliefs about assessment of 
illnesses and diagnoses are still used. For example, Galen 
was one of the first physicians to pay close attention to 
the pulse and use it to diagnose some diseases.

Q: Which physician  
  discovered the 

need for doctors 
to wash their 
hands before every 
examination?

A:  Ignaz Semmelweis, a   
   19th-century Hungarian 

physician, learned that 
physicians should wash their 
hands after performing an 
autopsy on another physician 
who became sick after cutting 
his finger during surgery.3 
Additionally, Semmelweis 
discovered that his students 
could be carriers of childbed 
fever when they moved from 
the dissecting room to the 
maternity ward, as the death 
rate of otherwise healthy 
mothers declined when the 
practice was stopped.

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS
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DIRECTIONS IN PHARMACY® RECAP

HISTORICALLY, THERE HAVE BEEN 
LIMITED TREATMENT OPTIONS for patients 
with heart failure with preserved ejection fraction 

(HFpEF). In a session during the 2022 Directions in 
Pharmacy® conference titled “Challenges in the Management 
and Treatment of Heart Failure With Preserved Ejection 
Fraction,” the  focus was on recent advancements in the treatment 
landscape with the potential to resolve some previous challenges 
experienced by patients. 

Craig Beavers, PharmD, FACC, FAHA, FCCP, BCCP, BCPS 
AQ Cardiology, CACP, explained the complexity of HFpEF 
is related to its risk factors and comorbidities, which can lead to 
multi-organ dysfunction. HFpEF affects approximately 3.5 million 
adults in the United States, and this patient population experi-
ences high rates of hospital readmissions and 1-year mortality. 
Furthermore, more deaths and hospitalizations are associated 
with noncardiovascular causes in the HFpEF population. 

Recently, more research into HFpEF has led to additional 
medication approvals, and Dr Beavers discussed evolving treat-
ment approaches recommended in the recently updated 2022 
American College of Cardiology/American Heart Associa-
tion guidelines. He emphasized the need for a comprehensive 
management plan for patients with HFpEF to include nonphar-
macologic strategies that address underlying comorbidities. 
Several medication classes, including aldosterone antagonists, 
angiotensin receptor blockers, angiotensin-converting enzyme 
inhibitors, and an angiotensin receptor-neprilysin inhibitor 
(ARNI), have indicated benefit in decreasing hospitalizations 
for patients with HFpEF. Sodium-glucose cotransporter-2 
(SGLT2) inhibitors have been given a 2a recommendation by 
the guidelines due to evidence of a reduction in cardiovascular 
mortality in addition to decreasing HF hospitalization.

Sacubitril/valsartan is an ARNI agent and was the first 
approved treatment for HFpEF. Dr Beavers explained recent 
labeling changes to the medication based on results of the 
PARAGON-HF trial, which showed benefit in subpopulations 
of those with lower LVEF (45%-57%) and receiving current 
therapy with an aldosterone antagonist, but in which no improve-
ment in secondary outcomes was observed. 

The most recent update Dr Beavers shared was the FDA 
approval of the first SGLT2 inhibitor, empagliflozin, for 
the treatment of patients with HFpEF. SGLT2 inhibitors are 
approved for other indications, such as diabetes. He reviewed 
2 trials, EMPEROR-PRESERVED and EMPULSE, that evalu-
ated the safety and efficacy of empagliflozin in patients with 
specific phenotypes of HFpEF. Empagliflozin was shown to 
reduce mortality associated with cardiovascular death and 
HF hospitalization and was found to have an improved safety 
profile when administered in inpatient hospital settings. Dr 
Beavers mentioned the DELIVER trial investigating the SGLT2 
inhibitor dapagliflozin in HFpEF with initial reports of the agent 
meeting its primary end point of significantly lowering cardio-
vascular death or worsening HF, though full results are pending.  

Dr Beavers concluded the session with a recap of the impor-
tant role pharmacists play in providing patients with drug infor-
mation and pertinent educational points about the use of the 
newly approved SGLT2 inhibitor for HF. He reviewed important 
stages in the stepwise approach to the management of HF thera-
pies at which pharmacist involvement can be crucial, such as 
identifying candidates and any safety concerns, selecting drug 
therapy, and ensuring long-term adherence and continuation of 
medication. Additional tasks for pharmacists involved in the 
care of patients with HFpEF include screening for drug inter-
actions and monitoring therapies. Dr Beavers also advised on 
assisting in finding solutions to address socioeconomic concerns 
for patients, which may include cost of therapies, transportation 
to HF appointments, and decreasing complexity of medication 
regimens or burden of polypharmacy. ■

PTCE WOULD LIKE TO ACKNOWLEDGE BOEHRINGER INGELHEIM PHARMACEUTICALS, INC AND
ITS ALLIANCE PARTNER, ELI LILLY AND COMPANY FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION. 

TO VIEW THE ON-DEMAND CE SESSION, PLEASE VISIT WWW.PHARMACYTIMES.ORG/DIP-HFPEF
THE ACTIVITY IS AVAILABLE THROUGH JUNE 20, 2023.

“Heart failure with preserved 
ejection fraction is a disease state of 
comorbidities, and SGLT2 inhibitors 
are becoming increasingly important 

in the treatment landscape.” 
—Craig Beavers, PharmD, FACC, FAHA, FCCP, BCCP, BCPS 

AQ Cardiology, CACP

Showing Progress in Heart Failure With Preserved 
Ejection Fraction With SGLT2 Inhibitors
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DIRECTIONS IN PHARMACY® RECAP

Pharmacist-Led Care Is Central to Lower 
Cholesterol and Decrease Cardiovascular Risk

LOWERING CHOLESTEROL IN PATIENTS 
with atherosclerotic cardiovascular disease (ASCVD) 
is central to lowering cardiovascular risk. In a session 

at the 2022 Directions in Pharmacy® conference titled “The 
Unmet Needs of Patients With Statin Intolerance or Resistance 
in the Treatment of Hyperlipidemia,” Joseph Saseen, PharmD, 
BCPS, BCACP, shared considerations for pharmacists 
involved in the management of treatments for patients with 
hypercholesterolemia to provide focused interventions with 
newly approved therapies. 

CVD is continually the leading cause of death in the United 
States, with costs related to its sequelae exceeding $387 billion. 
A number of organizations have determined 4 patient groups in 
which statin therapy demonstrates clinical benefit in reducing 
LDL cholesterol (LDL-C). These groups are documented in the 
2018 American Heart Association/American College of Cardi-
ology/Multisociety guideline, and Dr Saseen guided participants 
through the algorithms for primary and secondary prevention. 

Statins are a mainstay of therapy, but there are instances 
where patients are maximized but still need further LDL 
lowering or might be intolerant to statins. Individuals with 
ASCVD require statins for secondary prevention, and the 3 
other groups that require statins for primary prevention include 
individuals whose LDL-C is 190 mg/dL or higher, individuals 
aged 40 to 75 years with diabetes, and individuals aged 40 to 75 
years with increased 10-year ASCVD risk. Dr Saseen discussed 
varying statin intensity, differentiating goals and LDL-lowering 
thresholds for high-intensity therapy from moderate- and low-
intensity regimens, as well as the importance of shared clinical 
decision making in evaluating response to therapy. 

Dr Saseen reminded the audience of limitations associ-
ated with statin therapy. These limitations have prompted the 
National Lipid Association to recently release a scientific state-
ment published in the Journal of Clinical Lipidology which 
provides a new definition of statin intolerance, outlines methods 
to identify intolerance and various strategies to address it. He 
highlighted the specific challenges including inadequate treat-
ment despite clinical benefits, underuse or clinical inertia, and 
statin intolerance leading to muscle symptoms. Risk of nonad-
herence to statin therapy is also significant, with up to 75% of 
patients discontinuing statin therapy within 1 year. Dr Saseen 
shared some strategies pharmacists can implement to manage 

these adverse effects, but for some patients who experience 
statin intolerance, switching to a nonstatin LDL-C−lowering 
medication may be warranted. 

Dr Saseen reviewed indications, dosing, and LDL-C‒lowering 
results of the available proprotein convertase subtilisin/kexin 
type 9 (PCSK9) monoclonal antibodies as well as bempedoic 
acid before delving into a review of the novel small-interfering 
RNA therapy, inclisiran, which was approved in December 2021 
for patients with high cholesterol. Inclisiran decreases produc-
tion of PCSK9 by binding to and targeting the production of 
PCSK9 RNA protein, with results from the ORION trials indi-
cating efficacy to be comparable to that of maximally dosed 
statin therapy. Because of its specific mechanism of action and 
target, there are no documented drug-drug interactions. Incli-
siran is administered subcutaneously with an infrequent main-
tenance dosing schedule of every 6 months after the initial dose 
and a dose at 3 months, but requires administration by a health 
care professional. 

Dr Saseen shared several roles pharmacists can have in 
providing patient-centered care and improving treatment adher-
ence among patients with hypercholesterolemia. Identifying 
patients with care gaps and those who may require escalation 
of therapy is paramount. Pharmacist-led interventions should be 
focused on improving adherence to therapy and can be achieved 
through simplification of the drug regimen to less frequent 
dosing as well as determining reasons for nonadherence such 
as cost or access. Monitoring patient response to therapy and 
ensuring appropriate and frequent follow-up are both tasks phar-
macists can perform to ensure adherence to therapy and optimal 
outcomes for patients with hyperlipidemia. ■

“Pharmacists must be proactive 
in their approach to optimizing 

LDL-cholesterol in patients 
with hypercholesterolemia and 

cardiovascular risk, and they can 
advocate for modification or addition 

of cholesterol-lowering therapies.”
— Joseph Saseen, PharmD, BCPS, BCACP

PTCE WOULD LIKE TO ACKNOWLEDGE NOVARTIS PHARMACEUTICALS CORPORATION 
FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION. 

TO VIEW THE ON-DEMAND CE SESSION, PLEASE VISIT WWW.PHARMACYTIMES.ORG/DIP-HYPERLIPIDEMIA
THE ACTIVITY IS AVAILABLE THROUGH JUNE 20, 2023. 
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HYPOGLYCEMIA CAN BE A CONCERNING 
CONDITION for individuals with and without 
diabetes. The risks of untreated hypoglycemia and the 

most recently approved agent were discussed in a presentation 
during the 2022 Directions in Pharmacy® conference titled 
“Exploring the Novel and Innovative Glucagon Formulations 
for the Treatment of Severe Hypoglycemia.” 

Jessica Kerr, PharmD, CDCES, explained that symptoms of 
hypoglycemia can occur when blood glucose levels fall below 
70 mg/dL. Symptoms can present differently in patients, but 
there are some specific symptoms of which patients should be 
aware, such as sweating, shaking, palpitations, and anxiety, 
which are early warning signs. More severe effects of hypo-
glycemia include inability to swallow, neurocognitive decline, 
unconsciousness, and seizures, which can lead to falls. These 
more severe events can limit the ability of patients to commu-
nicate their status, and for patients who have experienced or 
are at risk of hypoglycemia events, fear of the condition can 
negatively impact quality of life. Yearly, there are more than 
240,000 emergency department visits and 60,000 hospitaliza-
tions resulting from hypoglycemia. 

Until recently, treatment for hypoglycemia consisted of 
a glucagon powder for injection, but a major limitation to its 
use is the need for reconstitution before administration and a 
delayed onset of action of up to 20 minutes. However, within 
the past 3 years, additional glucagon formulations have become 
available as intranasal powder, a prefilled syringe and kit, and 
an autoinjector. Dr Kerr reviewed the similarities and differ-
ences, onset of action, time to recovery, and considerations for 
use for each product. The introduction of glucagon intranasal 
powder resolved some administration concerns regarding usage 
of injections. 

The approval of newer injectable glucagon formulations, 
including a ready-to-use liquid glucagon prefilled syringe/
autoinjector kit and dasiglucagon autoinjector, come with 
specific administration instructions, which Dr Kerr reviewed. 

Pharmacists should review the administration techniques for 
these newly approved formulations so they can best educate 
patients and caregivers about their use. The subcutaneous 
administration of glucagon injections requires proper injection 
technique, at a 90-degree angle for the liquid glucagon prefilled 
syringe/autoinjector kit and at a 45-degree angle for the dasi-
glucagon autoinjector. The glucagon products can all be stored 
at room temperature, but Dr Kerr emphasized the importance 
of frequently checking expiration dates. Additionally, as these 
are single-use products, best practices have suggested keeping 
multiple doses on hand in case doses need to be repeated in 
emergency situations.

Dr Kerr concluded the session with important tips for 
pharmacists to promote awareness about hypoglycemia and 
ensure access to available treatments. She shared important 
considerations for patient’s age as well as educational pearls 
to address caregiver concerns about administration that may 
affect use of injectable glucagon formulations. She highlighted 
the importance of continued education and training for patients, 
caregivers, and clinicians regarding hypoglycemia manage-
ment and reminded pharmacists of their important role in 
selecting emergency glucagon medications for patients with 
hypoglycemia concerns. ■

DIRECTIONS IN PHARMACY® RECAP

Prevent Hypoglycemia Events With Novel 
Glucagon Therapy Options 

PTCE WOULD LIKE TO ACKNOWLEDGE ZEALAND PHARMA FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

TO VIEW THE ON-DEMAND CE SESSION, PLEASE VISIT WWW.PHARMACYTIMES.ORG/DIP-HYPOGLYCEMIA
THE ACTIVITY IS AVAILABLE THROUGH JUNE 20, 2023. 

“Patients may not completely 
understand the dangers associated 

with hypoglycemia, so it is important 
for pharmacists to promote awareness 
and provide education about recently 

available emergency glucagon 
formulations.”

—Jessica Kerr, PharmD, CDCES
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DIRECTIONS IN PHARMACY® RECAP

Keeping Pharmacists Informed of Changing 
Pneumococcal Vaccine Recommendations

THE NEW RECOMMENDATIONS for 
prevention of pneumococcal disease (PD) through 
vaccination were of interest to those in attendance 

at the 2022 Directions in Pharmacy® conference. In a 
session titled, “The Expanding Landscape of Vaccinations 
for the Prevention of Pneumococcal Disease: The Role 
of the Pharmacist as Patient Educator and Vaccinator,” 
Rupal Mansukhani, PharmD, FAPhA, CTTS, navigated 
the updated recommendations for PD vaccination in adults 
as well as important considerations for newly approved 
PD vaccines.

PD is caused by the bacterium Streptococcus pneumoniae, 
which is spread through respiratory droplets and can cause 3 
main types of invasive diseases: pneumonia, bacteremia, and 
meningitis. It can present with symptoms such as fever, cough, 
tachycardia, and chest pain, among others. Several patient 
populations are disproportionately affected by PD and at higher 
risk for worsening disease, including adults aged older than 65 
years, those with immunocompromising conditions or certain 
comorbidities, and children younger than 2 years of age. Dr 
Mansukhani emphasized vaccination against PD as the most 
effective protective measure and listed additional factors that 
place patients at increased risk of disease including diabetes, 
smoking, chronic heart, lung, or renal disease, and cancers. 
Pharmacists should be aware of these characteristics to proac-
tively identify patients who should be receiving PD vaccines. 

Previous Advisory Committee on Immunization Practices 
(ACIP) recommendations included 2 vaccines, pneumococcal 
conjugate vaccine 13 (PCV13) and pneumococcal polysac-
charide vaccine 23 (PPSV23). However, 2 additional conjugate 
vaccines, PCV20 and PCV15, were approved in June and July 
2021, respectively, and have now also been included in updated 
guideline recommendations. With more than 90 known sero-
types related to PD, it is important to identify which serotypes 
are emerging, as this contributes to development of more effec-
tive vaccines. PCV15 and PCV20 provide additional coverage 
against serotypes of strains of pneumonia that are not currently 
covered by PCV13 and PPSV23. 

The new ACIP guidelines incorporating PCV15 and PCV20 
were released in early 2022 and provide updates on PD vacci-
nation series recommendations and age requirements. New 
recommendations state that adults aged 65 years and older who 
have not previously received a PCV should receive 1 dose of 
PCV20 or 1 dose of PCV15 followed by a dose of PPSV23. It is 
also no longer recommended for patients to receive the PPSV23 
vaccine every 5 years, and ACIP now recommends a maximum 
of 3 doses of PPSV23 in a patient’s lifetime. 

Adults aged 19 to 64 years with underlying medical condi-
tions or other risk factors who have not previously received 
PCV should receive 1 dose of either PCV15 or PCV20. Addi-
tionally, because PCV15 should be followed by PPSV23, Dr 
Mansukhani highlighted the new guidance recommends at 
least 1 year for the interval between administrations, though in 
patients with immunocompromising conditions that interval can 
be shortened to 8 weeks. 

The new vaccines come with additional storage and handling 
considerations for pharmacists as well. Dr Mansukhani reviewed 
recommendations for coadministration with other vaccines. 
Maintaining and improving PD vaccination rates for adults will 
continue to be a challenge, but pharmacists can have impor-
tant roles in improving immunization rates. Dr Mansukhani 
advocated for pharmacists to make a strong recommendation 
to high-risk patients about the importance of vaccination. By 
providing education to patients about the severity of PD and the 
beneficial effects of vaccination, pharmacists can help overcome 
barriers to vaccination and improve outcomes in patients at high 
risk for PD. ■

“Pharmacists have a significant 
opportunity to prevent pneumococcal 
disease and should prioritize making 

a strong recommendation for 
vaccination.” 

—Rupal Mansukhani, PharmD, FAPhA, CTTS

PTCE WOULD LIKE TO ACKNOWLEDGE MERCK SHARP & DOHME CORP FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

TO VIEW THE ON-DEMAND CE SESSION, PLEASE VISIT WWW.PHARMACYTIMES.ORG/DIP-PNEUMOCOCCAL-VACCINE
THE ACTIVITY IS AVAILABLE THROUGH JUNE 20, 2023. 
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Timing, Close Monitoring of Patients Is Critical 
for Effective COVID-19 Treatment 

WITH THE SUCCESSFUL development of 
vaccines to prevent the spread of COVID-19, 
research into specific COVID-19 treatments 

continues to grow. At the 2022 Directions in Pharmacy® 
conference, speaker James S. Lewis II, PharmD, FIDSA, 
presented on the impact of the COVID-19 pandemic and 
the emerging role of new treatments in a presentation titled, 
“Interleukin-6 Receptor Antagonists in Hospitalized Patients 
With Severe COVID-19 Infections.”

Dr Lewis reminded pharmacists in the audience of risk 
factors for severe COVID-19 disease, defined as hospitalization 
with respiratory failure, need for ventilation, or admission to 
intensive care. Patients who are unvaccinated and those with 
comorbidities, such as diabetes, heart conditions, or who are 
immunocompromised, are at highest risk for severe COVID-19 
disease and poor outcomes. The rapid clinical deterioration in 
patients with severe COVID-19 disease presents a significant 
clinical challenge. It is driven not by viral replication, which 
is the main driver early on in the course of illness, but by the 
overexpression of the inflammatory response which can lead to 
cytokine storm and has been found to occur later in the clinical 
course. Dr Lewis cautioned that in these patients, elevated 
serum cytokine levels, such as IL-6, are consistently associated 
with increased risk of mortality.  

Dr Lewis then reviewed guidelines from the Infectious 
Diseases Society of America and National Institutes of Health 
(NIH) for treatment and management of COVID-19. Dexametha-
sone has been shown to have benefit in hospitalized patients with 
COVID-19 disease requiring oxygen, but it is not recommended 
for outpatient treatment or to be continued post discharge.  

The role of Janus kinase (JAK) inhibitors and IL-6 inhibitors 
in COVID-19 treatment and considerations for their coadmin-
istration with dexamethasone is a new area of investigation. 
Dr Lewis emphasized that timing of administration along with 
corticosteroids, antivirals, and anti-inflammatory agents is 
critical. Current NIH guidance recommends use of either of 2 
agents—tocilizumab, an IL-6 inhibitor, or baricitinib, a JAK 
inhibitor—in hospitalized patients on dexamethasone requiring 

supplemental oxygen; data on the use of sarilumab, another IL-6 
inhibitor, are not as robust. There are stronger recommendations 
for use of baricitinib or tocilizumab in patients with more severe 
disease, such as those requiring oxygen through a high-flow 
device, ventilation, or extracorporeal membrane oxygenation 
(ECMO). 

Dr Lewis briefly reviewed outcomes from the RECOVERY 
and REMAP-CAP trials investigating tocilizumab in patients 
hospitalized with severe COVID-19 disease. Tocilizumab is 
administered as a single IV dose. Unlike tocilizumab, baricitinib 
requires oral administration for 14 days of therapy. Though there 
was a previous lack of data on the use of baricitinib in patients 
requiring mechanical ventilation/ECMO, Dr Lewis presented 
results of a small study indicating potential benefit in a popu-
lation of patients who were critically ill, admitted to intensive 
care within 24 hours, and presented with elevated inflammatory 
markers and use of corticosteroids. 

A key point Dr Lewis emphasized throughout was identi-
fication of patients with severe COVID-19 disease. The ideal 
patient population for treatment are those who are critically 
ill and rapidly declining and admitted to intensive care within 
24 hours. Study results overwhelmingly indicate improved 
response to therapy in these patients, so close monitoring is 
especially critical to ensure prompt initiation of therapy. Lastly, 
Dr Lewis reminded the audience of the rapid developments in 
the discovery of information related to COVID-19 treatments 
and addressed the importance of staying up-to-date on evolving 
guideline recommendations. ■

“It is imperative for pharmacists to be 
involved in identifying patients who 
are progressing toward more severe 

COVID-19 disease. Understanding when 
to initiate therapy is critical to improve 

patient outcomes.”
—James S. Lewis II, PharmD, FIDSA
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Pharmacists Can Utilize New Therapies, 
Guideline Recommendations to Optimize Heart 

Failure Management

THE RECENT UPDATES to the American Heart 
Association/American College of Cardiology/
Heart Failure Society of America (AHA/ACC/

HFSA) guidelines for the management of heart failure (HF) 
generated a great deal of discussion during a presentation at 
the 2022 Directions in Pharmacy® conference titled “The 
Evolving Treatment Paradigm for the Management of Chronic 
Worsening Heart Failure.” 

Stormi Gale, PharmD, BCCP, BCPS, set the scene of the 
current landscape of HF management with a review of treat-
ment and management strategies as well as existing challenges 
affecting patient care. The clinical burden of HF for the health 
care system is significant, mainly due to its associated high rate 
of mortality and hospitalizations, which can reduce quality of 
life for patients. Dr Gale reminded the audience that comorbidi-
ties are common in patients with HF and can increase complexity 
of management due to polypharmacy and medication access. 

The updated 2022 AHA/ACC/HFSA guidelines recognize 
the sodium-glucose cotransporter-2 inhibitors class as 1 of 4 
cornerstones of guideline-directed medical therapy (GDMT) 
for HF with reduced ejection fraction (HFrEF) along with 
renin-angiotensin-aldosterone system inhibitors, angiotensin-
converting enzyme inhibitors, angiotensin II receptor blockers, 
and preferred angiotensin receptor-neprilysin inhibitors, 
β-blockers, and aldosterone antagonists. Dr Gale reviewed the 
place in therapy for these agents and discussed the importance 
of timely evaluation and initiation of therapy in patients who 
qualify for treatment before exploring other novel and emerging 
agents in the HF treatment paradigm. 

Dr Gale familiarized the audience with 2 new agents: one 
recently approved and one awaiting FDA review. Vericiguat is 
the first soluble guanylate cyclase (sGC) stimulator approved 
for the reduction in risk of cardiovascular (CV) death and HF 
hospitalization in patients who were previously hospitalized for 
an HF event or who require outpatient intravenous diuretics. 
The mechanism of action of vericiguat counteracts low levels 
of cyclic guanosine monophosphate (cGMP) by both enhancing 
sensitivity of sGC to nitric oxide and directly stimulating sGC, 
thus increasing cGMP and cardiac performance. She summa-

rized results of the VICTORIA trial, which demonstrated a 
decrease in hospitalizations among patients with HFrEF. Dr 
Gale reviewed dosing of vericiguat and contraindications such 
as use with long-acting nitrates or phosphodiesterase-5 inhibi-
tors, as well as monitoring parameters of which pharmacists 
should be mindful.

A second agent with a novel mechanism of action in HFrEF 
treatment is omecamtiv mecarbil, a small molecule cardiac 
myosin inhibitor. Dr Gale reviewed results from the GALACTIC-
HF trial, which established a reduction in composite HF events 
or cardiovascular death with omecamtiv mecarbil; no difference 
in CV death, quality of life, or adverse effects was demonstrated. 
Omecamtiv mecarbil may potentially provide greater benefit in 
patients with more severe HF and lower blood pressures, but it 
is not yet FDA approved; it has an anticipated Prescription Drug 
User Fee Act date from the FDA of November 2022. 

Dr Gale stressed the pharmacist’s important role in medica-
tion optimization, reconciliation, adherence, and monitoring for 
patients with HF. Despite availability of a multitude of effective 
therapeutic options, she said, GDMT is not always optimized 
as evidenced by outcomes from the CHAMP-HF study, which 
offers a huge opportunity for pharmacists to make clinically 
relevant interventions for the management of patients with HF. 
She also highlighted the pharmacist’s important role in assisting 
with medication access, increasing patient awareness of avail-
able financial assistance programs, and in optimizing therapy 
with current and emerging therapies. ■

“Incorporating pharmacists into 
the management of patients with 

heart failure is extremely important. 
Pharmacists can improve patient 

outcomes by promoting optimization 
of both guideline-directed and novel 

therapies.”
—Stormi Gale, PharmD, BCCP, BCPS

PTCE WOULD LIKE TO ACKNOWLEDGE MERCK SHARP & DOHME CORP FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.
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Dual Orexin Receptor Antagonists 
Offer an Additional Option for the 

Management of Insomnia

IN LIGHT OF THE COVID-19 PANDEMIC, there 
has been increased focus on the association between mental 
health conditions and sleep disorders, including insomnia. 

Julie Dopheide, PharmD, BCPP, FASHP, discussed dual orexin 
receptor antagonists (DORAs), a new class of medications 
indicated for treatment of insomnia, in a presentation at the 
2022 Directions in Pharmacy® conference titled, “Exploring 
DORAs for the Treatment of Insomnia.”

Dr Dopheide began with a review of the different types of 
insomnia, which can be categorized as difficulty falling asleep, 
difficulty maintaining sleep, waking up too early, or overall poor 
sleep quality. Whereas persistent/chronic symptoms of insomnia 
can affect up to 10% of the population, short-term insomnia is 
more prevalent, affecting between 30% and 50%. After sharing 
an overview of insomnia, Dr Dopheide shared the negative 
health impacts of lack of sleep as reported in the 2020 National 
Sleep Foundation Poll and the impact of insomnia on patient 
quality of life. 

Generally, insomnia treatment guidelines recommend primary 
therapy with nonpharmacologic management strategies, and the 
gold standard is cognitive behavioral therapy (CBT). However, 
Dr Dopheide shared that CBT approaches have about 40% to 
45% success, and patients often need a bridging pharmaco-
logic therapy. In addition to pharmacologic management, she 
emphasized the importance of identifying signs and symptoms 
of chronic insomnia and knowing when to escalate care for 
patients who have been using over-the-counter supplements, 
such as melatonin or valerian.

Several neurotransmitters that occur naturally in the body 
including norepinephrine, dopamine, histamine, and hypo-
cretin/orexin are involved in the sleep-wake cycle. Dr Dopheide 
reviewed available medication classes for insomnia that target 
specific segments of the sleep-wake cycle, including the benzo-
diazepine-receptor active hypnotics (eg, temazepam, zolpidem), 
antidepressants, melatonin receptor agonists, and DORAs. There 

are 2 types of orexins, orexin A and orexin B, and DORAs block 
both orexin receptors and the excretion of hypocretin/orexin, a 
wakefulness-promoting neuropeptide, thus increasing time in 
rapid eye movement sleep. 

Currently, 3 DORA medications are approved by the FDA: 
suvorexant, lemborexant, and daridorexant, and one, seltorexant, 
is under investigation in clinical trials. Suvorexant, lembo-
rexant, and daridorexant are classified as federally controlled 
substances due to their potential for abuse, especially in those 
prone to substance use disorder. Dr Dopheide reviewed that 
while suvorexant and lemborexant were effective in helping 
patients fall asleep and stay asleep, their use can increase 
daytime sleepiness that may interfere with daily activities. She 
discussed clinical data for daridorexant and highlighted that 
because daridorexant has a shorter half-life, it does not convey 
the same risk of hangover effects observed with DORAs that 
have longer half-lives. 

Dr Dopheide concluded her discussion with tips for phar-
macists to identify patients who are appropriate candidates for 
DORAs and engage patients in discussions about insomnia 
management. She walked the audience through several patient 
counseling vignettes and provided practical tips to address ques-
tions patients may have, discuss important medication interac-
tions, and potential withdrawal effects. ■

“Involving patients in treatment 
decisions and at all stages of the 

goal-setting process is important 
to optimize pharmacologic therapy 
and achieve resolution of insomnia 

symptoms.”
—Julie Dopheide, PharmD, BCPP, FASHP
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Addressing Adherence Is Essential in the 
Management of Migraine

MANY NEW MEDICATIONS have recently 
become available in the treatment and prevention 
of migraine, but adherence to therapy remains a 

challenge for some patients. Nikki Hahn, PharmD, BCACP, 
detailed the existing unmet needs affecting patients with 
migraine in a presentation at the 2022 Directions in Pharmacy® 

conference titled “Managing Migraine in an Evolving 
Treatment Landscape: Opportunities for the Pharmacist.” 

Migraine headaches are a leading cause of neurologic 
disability, and the condition is often underdiagnosed and under-
treated. Migraines are classified by frequency and can either be 
episodic (occurring 0-14 days per month) or chronic (occur-
ring >15 days per month for longer than 3 months). Chronic 
migraine is associated with increased costs and greater limita-
tions to patient quality of life, making it imperative that pharma-
cists recognize risk factors for migraine progression. Dr Hahn 
described the difficulty patients with migraine can experience 
when performing routine activities, participating in social activi-
ties, or having decreased productivity at work due to symptoms. 

Dr Hahn discussed the importance of nonpharmacologic life-
style modifications and migraine trigger avoidance combined 
with pharmacologic acute and preventive therapies as the core 
approach to migraine management. Pharmacists can encourage 
patients to identify and keep track of triggers and document 
headache patterns. Dr Hahn discussed challenges in migraine 
management despite advancements in acute and preventive ther-
apies, including limitations of use in individuals with comor-
bidities and regarding migraine prevention, failure to achieve 
target doses, intolerability due to adverse effects, or inadequate 
duration of therapy. 

Nonsteroidal anti-inflammatory drugs and triptans are gener-
ally recommended for first-line treatment of acute migraine. 
Lasmiditan and ubrogepant are indicated for treatment of 
acute migraine; atogepant is indicated for preventive migraine 
treatment; and rimegepant is indicated for both acute and 
preventive treatment of migraine. The calcitonin gene-related 
peptide (CGRP) monoclonal antibodies include eptinezumab, 

erenumab, fremanezumab, and galcanezumab, and are indicated 
for preventive migraine treatment. They have been shown to 
improve patients’ response to therapy and reduce severity and 
frequency of migraine. These agents bind to CGRP or block its 
receptor, and Dr Hahn discussed their efficacy in patients who 
did not respond to or were unable to tolerate other preventive 
therapies. She emphasized that just 25% of patients on preven-
tive migraine therapies remain adherent after 6 months. The 
high discontinuation rates of preventive therapies can adversely 
affect patient outcomes, but the increased tolerability of CGRP 
monoclonal antibodies may help promote adherence. 

Dr Hahn concluded with an explanation of the importance 
of individualizing migraine therapy for patients. Pharmacists 
can initiate conversations with patients about seeking acute and 
preventive therapies and can prompt patients to seek migraine 
relief and additional care if symptoms remain unresolved. She 
highlighted the pharmacist’s role in reassessing and adjusting 
treatment plans based on patient response and reviewed patient 
case scenarios in which the audience practiced determining 
whether an acute or preventive treatment would be most appro-
priate based on patient-specific characteristics. Asking screening 
questions to identify patients with migraine and helping to assess 
whether they are experiencing symptoms that require referral to 
a physician for additional medication management are essen-
tial tasks pharmacists can engage in to improve adherence and 
outcomes for patients with migraine. ■

“Pharmacists can intervene to 
recommend appropriate therapies 

for patients with migraine as 
well as provide education on the 
administration of new acute and 

preventive medications.” 
—Nikki Hahn, PharmD, BCACP
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HIV Preexposure Prophylaxis (PrEP): Exploring 
the Current and Emerging Landscape

EDUCATIONAL OBJECTIVES

At the completion of this activity, the pharmacist will be able to:
• Explain the clinical burden of HIV as well as current challenges and barriers in the 

optimization of preexposure prophylaxis (PrEP)
• Explore current and emerging options for PrEP and the differences in safety, 

administration, and efficacy for optimal outcomes
• Identify strategies for pharmacists to increase awareness of PrEP, identify appropriate 

individuals at risk for HIV, and address barriers and challenges that people face

At the completion of this activity, the pharmacy technician will be able to:
• Recall the clinical burden of HIV and role of preexposure prophylaxis (PrEP)
• Recognize the challenges and barriers to the optimal use of PrEP
• List current and emerging options for PrEP and the differences in efficacy, 

safety, and administration

TARGET AUDIENCE: All pharmacists and pharmacy technicians
ACTIVITY TYPE: Application for pharmacists; Knowledge for pharmacy technicians 
RELEASE DATE: June 24, 2022
EXPIRATION DATE: June 24, 2023
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

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 numbers 0290-0000-22-292-H02-P 
and 0290-0000-22-293-H02-T. The activity is available for CE credit 
through June 24, 2023.

Introduction 
More than 1.5 million new human immu-
nodeficiency virus (HIV) infections were 
diagnosed worldwide in 2020 and approx-
imately 37.7 million people around the 
world are living with HIV.1 In the United 
States, greater than 1 million people are 
currently living with a diagnosed HIV 
infection.2 The lifetime risk of devel-
oping a diagnosis of HIV varies greatly 
by ethnicity. Black/African American 
men and women have the highest risk of 
diagnosis of HIV (see TABLE 13). Men and 
transgender women who have sex with 
men are disproportionately affected by 
the global HIV epidemic, and the life-
time risk for Black/African American 
men who have sex with men (MSM) is 1 
in 2 (see TABLE 23).

Additionally, there are several risk 
factors for HIV that include past or current 
sexually transmitted infections (STIs), 
condomless sex, sexual activity in a high 

prevalence area or social network, self-
identified HIV risk, sexual partners of 
unknown HIV status, and injectable drug 
use.2 Approximately 40% of diagnosed 
people in the United States are Black/
African American, and in 2019, the MSM 
population accounted for 69% of all new 
diagnoses of HIV.2 Globally, MSM are 
estimated to be at almost 20 times greater 
odds of acquiring HIV compared with 
the general population.4 Because of the 
steadily increasing rates of HIV infection, 
in February 2019, the US Department of 
Health & Human Services (HHS) launched 
the Ending the HIV Epidemic campaign 
with the goal of reducing new HIV acqui-
sition by 75% in 5 years and 90% in 10 
years. This campaign focuses resources on 
areas where HIV transmission occurs most 
frequently in the United States. It funds 
local programs designed to increase testing 
access to diagnose HIV as early as possible 
after infection, treat those with HIV infec-
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tion rapidly and effectively to achieve viral suppression, prevent 
new HIV transmission by the usage of preexposure prophylaxis 
(PrEP) and syringe services programs, and to respond rapidly 
to potential HIV outbreaks to get needed prevention and treat-
ment services to those who need them.5 In the United States, the 
incidence of HIV declined by 8% from 2015 to 2019, but the 
estimated number of new HIV infections in 2019 was still over 
36,000.6 This is still far higher than the goal set by the Ending 
the HIV Epidemic campaign, which has set a goal of reducing 
new HIV cases to fewer than 3000 by 2030. This means that 
increased education and access to PrEP is essential, particularly 
among individuals at high risk for acquiring HIV. High-risk 
individuals are defined in TABLE 3.7 

The reduction of the HIV disease burden in the population 
is essential to ending the HIV epidemic. The past few years 
have seen considerable breakthrough in the prevention of new 
HIV infections with the implementation of HIV prevention 
programs, but the transmission of HIV among the MSM popu-
lation in both developed and developing countries remains a 
challenge.4 The primary modality for this approach is the use of 
PrEP. This approach relies on the preventive use of antiretroviral 
agents to reduce new HIV infections among HIV-negative indi-
viduals engaging in behavior at high risk for exposure to HIV. 
Both topical and systemic agents have been studied for PrEP, 
and systemic agents have been studied for both intermittent and 
continuous use, which will be discussed later in this article.  

There were more than 100,000 individuals prescribed 
PrEP in the United States as of 2017, but it is estimated that 
approximately 1.2 million people in the United States have an 
indication for PrEP.8,9 There are several perceived barriers to 
initiation of PrEP therapy, which have been well documented 
in the literature. Many providers have concern for lack of 
appropriate training, limited resources, adverse effects (AEs), 
cost, and adherence. Patients have significant concerns about 
cost and AEs as well as have additional barriers such as lack of 
knowledge about PrEP, lack of access to PrEP providers, and 
the fear of the stigma associated with PrEP therapy from health 
care providers, family, friends, and partners. HIV still carries a 

stigma that deters some people from seeking treatment or from 
seeking PrEP. Many individuals have experienced bias from 
health care providers, which also deepens their distrust, further 
limiting access to HIV treatment or PrEP options.10 

A multidisciplinary approach is imperative to increase the use 
of PrEP among people at risk for acquiring HIV, as PrEP has been 
demonstrated to be safe and effective at preventing HIV in those 
most at risk for acquiring HIV.11 PrEP is now considered to be an 
essential tool for use in HIV prevention among MSM, in addition 
to 100% condom use, and voluntary HIV testing and counseling 
services.12,13 The World Health Organization has prioritized the 
implementation of PrEP for populations at the highest risk of HIV, 
because studies have consistently demonstrated that the use of 
PrEP, along with support in testing and rapid access to treatment, 
play a key role in the reduction and elimination of HIV around the 
world.14 PrEP should be offered to all sexually active adults and 
adolescents at substantial risk of HIV acquisition.7

STAR*

Which patient population is most at risk for acquiring 
HIV?

*S = Stop; T = Think; A = Assess; R = Review

PrEP Regimens and Emerging Therapy
The main goal of PrEP therapy is to reduce the risk of HIV 
acquisition. This can be achieved by educating individuals about 
available medications for PrEP and maximize its use, as well 
as providing support for medication adherence, providing HIV 
risk-reduction support and prevention services, and providing 

TABLE 1. LIFETIME RISK OF HIV DIAGNOSIS BASED ON ETHNICITY3

Overall Black/African 
American

Hispanic/Latino Native Hawaiian/  
Pacific Islander

Caucasian Asian

Men 1:68 1:22 1:51 1:95 1:140 1:176

Women 1:253 1:54 1:256 1:432 1:941 1:943

TABLE 2. LIFETIME RISK OF HIV DIAGNOSIS IN MSM POPULATION3

Race Risk

Black/African American 1:2

Hispanic/Latino 1:5

Caucasian 1:11

MSM, men who have sex with men.
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effective contraception to persons of childbearing potential 
who are taking PrEP and do not wish to become pregnant.7 The 
safe initiation of PrEP requires determination of HIV status and 
assessment of renal function. Shortening the time to initiation 
of PrEP may be beneficial from not only a convenience stand-
point, but also to decrease the risk of acquiring HIV in high-risk 
individuals between the time of a clinic visit and initiation of 
PrEP. Some clinics have developed protocols for same-day PrEP 
initiation, which includes a point-of-care HIV test (although 
laboratory-based antigen/antibody test or an HIV-1 RNA test is 
preferred if same-day results can be obtained), and either point-
of-care blood creatinine test or blood draw for renal function. 
Assistance for eligible individuals to enroll in health insurance, 
medication co-payment assistance, or medication assistance 
programs for those who are underinsured or uninsured must 
be provided. Clinics will also provide rapid follow-up contact 
for those whose laboratory test results indicate HIV infection 
or renal dysfunction.7 While same-day PrEP initiation is conve-
nient, it is not appropriate for everyone. This method is not 

appropriate for those individuals who are (1) not ready to start 
PrEP, (2) those for whom blood cannot be drawn for labora-
tory testing, (3) those who may have signs/symptoms associated 
with acute HIV infection (FIGURE 115),  (4) those who have a 
history of renal disease or other associated conditions (diabetes, 
hypertension), (5) those without insurance or a means to pay 
for the prescription, and (6) those who do not have a confirmed 
means of contact should a laboratory test indicate need to 
discontinue PrEP.7   

The use of PrEP is associated with low toxicity and demon-
strates high efficacy, especially when adherence is high, among 
groups who are at high risk of exposure to HIV.4 In the United 
States, 3 agents are currently approved by the FDA for PrEP: 
oral emtricitabine/tenofovir disoproxil fumarate (FTC/TDF), 
also known as Truvada; oral emtricitabine/tenofovir alafen-
amide (FTC/TAF), also known as Descovy; and injectable cabo-
tegravir, also known as Apretude (TABLE 416-18). 

Both TDF and TAF are prodrugs, and the active forms of 
TDF and TAF are identical. There is up to a 90% reduction 
of tenofovir levels in the plasma with TAF compared with 
TDF, thus more drug is able to enter the lymphocyte directly 
at the site of action. TAF also has a longer plasma half-life 
(30 minutes compared with 0.41 minutes with TDF).19 Both 
FTC/TDF and FTC/TAF are widely used in combination anti-
retroviral regimens for HIV treatment, and both are approved 
for PrEP (although both are not approved for all PrEP-eligible 
populations). FTC/TDF is approved for MSM, transgender 
men and women, heterosexual men and women, cisgender 
women, and people who inject drugs (PWID). However, FTC/
TAF is only approved for MSM and transgender women. 
Among people prescribed FTC/TDF, mild decreases in renal 
function have been documented, and occasional cases of acute 
renal failure, including Fanconi syndrome, have occurred.7 
Fanconi syndrome is generalized proximal tubular dysfunction 
characterized by proximal renal tubular acidosis, phospha-
turia, renal glucosuria (with normal plasma glucose), amino-
aciduria, and tubular proteinuria.20 TDF has been associated 

TABLE 3. HIGH-RISK INDIVIDUALS7

MSM Heterosexual men and women Persons who inject drugs

Substantial risk 
factors for  
acquiring HIV

• HIV (+) sexual partner
• Recent bacterial STI
•  High number of sex partners
•  History of inconsistent or no 

condom use
• Commercial sex work

• HIV (+) sexual partner
• Recent bacterial STI
•  High number of sex partners
•  History of inconsistent or no 

condom use
• Commercial sex work

•  HIV (+) injecting partner
•  Sharing injection equipment

MSM, men who have sex with men; STI, sexually transmitted infection.

FIGURE 1. SIGNS AND SYMPTOMS OF ACUTE HIV INFECTION15
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with reductions in bone density, which has not been demon-
strated with FTC/TAF. For this reason, individuals with docu-
mented osteoporosis or related bone disease should consider 

FTC/TAF instead of FTC/TDF. However, routine screening 
for bone density is not recommended for those taking PrEP.7 
FTC/TDF does have a generic equivalent available, but FTC/

TABLE 4. SUMMARY OF FDA-APPROVED PrEP OPTIONS16-18

Generic, abbreviation Emtricitabine/tenofovir 
disoproxil fumarate, FTC/TDF 
200 mg/300 mg

Emtricitabine/tenofovir 
alafenamide, FTC/TAF 
200 mg/25 mg

Cabotegravir 600 mg

FDA approval July 2012 October 2019 December 2021

Regimen One tablet daily One tablet daily •  Oral lead-in: oral cabotegravir 30 
mg daily x 28 days

•  IM injection at month 1 and 
month 2

•  IM injection at month 4 and 
every 2 months onward

Or
• IM injection at month 1 and 2
•  IM injection at month 4 and 

every 2 months onward

Patient population 
indicated for use

• MSM
•  Transgender men and women 
•  Heterosexual men and 

women
• Cisgender women
• People who inject drugs

• MSM
• Transgender women

•  High-risk adults and adolescents 
weighing at least 35 kg 

Renal considerations Not recommended if CrCl <60 
mL/min

Not recommended if CrCl <30 
mL/min

None

Adverse effects • Headache
• Abdominal pain
• Weight loss
•  Decreased bone mineral 

density

• Diarrhea
• Nausea
• Weight gain

Injection-site reactions

Monitoring 
parameters

•  Renal function every 6 
months

•  STI screening at initiation 
of therapy and then every 
6 months (MSM every 3 
months)

•  HIV screening before 
initiation of therapy and 
every 3 months

•  Hepatitis B screening at 
initiation of therapy

• Renal function 
•  STI screening at initiation of 

therapy and every 6 months 
(MSM every 3 months)

•  HIV screening before initiation 
of therapy and every 3 months

•  Hepatitis B screening at 
initiation of therapy

•  Lipid panel at baseline 
and annually

•  Liver function tests at baseline
•  STI screening at initiation of 

therapy and every 6 months 
(MSM every 3 months)

•  HIV screening before initiation 
of therapy, at 1 month after initial 
injection, every 2 months before 
injection

•  Monitor for depressive 
symptoms

Contraindication(s) •  Unknown or HIV (+) status
•  Numerous drug interactions; advise patient to consult 

pharmacist or physician before initiation of any new 
medications or OTC products

• Unknown or HIV (+) status
•  Concurrent therapy with 

carbamazepine, oxcarbazepine, 
phenobarbital, phenytoin, 
rifampin, or rifapentine

•  Numerous drug interactions; 
advise patient to consult 
pharmacist or physician prior to 
initiation of any new medications 
or OTC products

IM, intramuscular; IV, intravenous; MSM, men who have sex with men; OTC, over-the-counter; PrEP, preexposure prophylaxis; STI, sexually transmitted infection.
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TAF does not. Data from FTC/TDF pharmacokinetic studies 
suggest that maximum intracellular concentrations of teno-
fovir diphosphate (the active form of tenofovir) are reached 
in peripheral blood mononuclear cells within 7 days of oral 
dosing, in rectal tissue at approximately 7 days, and in vaginal 
tissue at approximately 20 days.7 

Cabotegravir injections may be appropriate for individuals 
who have had difficulty with adherence to oral PrEP, those 
who have significant renal disease, and those who prefer injec-
tions every 2 months to an oral PrEP dosing schedule. As with 
the oral options for PrEP, a negative HIV test is required before 
initiating therapy. Once a negative HIV test is confirmed, cabo-
tegravir can be initiated in one of 2 ways: (1) initiate cabo-
tegravir 30-mg oral tablet daily for a 4-week lead-in before 
injections to assess for tolerability, or (2) initiate cabotegravir 
600 mg injected once every 4 weeks for 2 months, and then 
once every 2 months thereafter. The dosing window for subse-
quent injections should occur 7 days before or after the target 
injection date. Cabotegravir injections must be administered in 
the clinic setting, as self-administration is not FDA approved. 
Additionally, the injection must be administered in the gluteal 
muscle as the pharmacokinetics of drug absorption with injec-
tion at other sites is unknown. Cabotegravir can be continued 
after a planned missed injection following a negative HIV test. 
The manufacturer recommends that if the person plans to miss 
the target injection day by more than 7 days, daily oral cabo-
tegravir can be prescribed for a duration of up to 2 months to 
replace 1 missed scheduled injection. The first dose of oral 
cabotegravir should be taken approximately 2 months after the 
last injection dose of cabotegravir. The cabotegravir injection 
should be restarted on the day the oral dosing completes or 
within 3 days. If it has been fewer than or equal to 2 months 
since the target injection date, the manufacturer recommends 
to repeat initiation injections (2 injections 1 month apart on 
the final day of oral cabotegravir or within 3 days).18 If an 
unplanned missed second injection is fewer than or equal to 
2 months, the manufacturer recommends to administer the 
cabotegravir dose as soon as possible and continue to follow 
the every-2-month dosing schedule. If it has been greater than 
2 months since the initial injection, the manufacturer recom-
mends administering the cabotegravir dose and to administer 
the subsequent dose 1 month after. The person can continue 
to follow the every-2-month dosing schedule thereafter. If 
the missed injection is the third or subsequent injection and 
the time since the prior injection is fewer than or equal to 3 
months, the manufacturer recommends administering the 

cabotegravir dose and continuing with the every-2-month 
dosing schedule going forward. If it has been greater than 3 
months since prior injection, the manufacturer recommends 
administering the cabotegravir injection and then a subsequent 
injection 1 month later followed by the every-2-month dosing 
schedule.18 Regardless of if a dose is missed or if the individual 
is on time with dosing, a negative HIV test must be confirmed 
before administration of all doses of cabotegravir. If desired 
to change from once-daily oral PrEP (FTC/TDF or FTC/TAF) 
to cabotegravir injections, therapy can be initiated as soon as 
HIV-1 RNA test results confirm that the person is HIV nega-
tive.7 No washout period is needed. There is some evidence 
that cabotegravir may last longer than 2 months after injection. 
It is estimated that cabotegravir may remain detectable for up 
to 3 years in men and 4 years in women. Higher body mass also 
contributes to longer exposure. While this may not always be 
considered a negative outcome, it is important to counsel indi-
viduals in regard to pregnancy and drug interactions. Further 
clinical trials are needed to investigate the implications of 
long-term exposure to cabotegravir.21 It is important to note 
that all 3 agents available for PrEP have a black box warning 
that individuals must have a negative HIV test at initiation of 
PrEP therapy, every 2 months for cabotegravir and every 3 
months for oral FTC/TDF and FTC/TAF. If an individual were 
to test positive for HIV, PrEP therapy must be discontinued, 
and the individual must be started on therapy for HIV.16-18

STAR

What are the considerations when recommending a 
specific agent for PrEP?

Clinical Trials for PrEP
Emtricitabine/tenofovir disoproxil fumarate (FTC/TDF)
In 2012, FTC/TDF was the first agent approved for HIV PrEP 
in the United States.22 TDF is a nucleoside reverse transcrip-
tase inhibitor (NRTI) and is used in combination with FTC. 
Studies with FTC/TDF demonstrate high efficacy in preven-
tion of seroconversion in individuals engaging in anal sexual 
intercourse. Efficacy has also been demonstrated in indi-
viduals engaging in vaginal sexual intercourse, but higher 
concentrations of FTC/TDF have been detected in rectal 
tissue compared with vaginal tissue.16,23

The iPrEX trial included 2499 HIV-seronegative men or 
transgender women who have sex with men and were random-
ized to receive FTC/TDF or placebo once daily. All subjects 
received HIV testing, risk-reduction counseling, condoms, and 
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management of STIs. The study subjects were followed for 
a median of 1.2 years (maximum of 2.8 years). Of the 2499 
subjects at enrollment, there were 10 individuals who were 
found to be infected with HIV before study initiation. Addition-
ally, there were 100 individuals who became infected with HIV 
during the follow-up period (36 in the FTC/TDF group and 64 
in the placebo group). This demonstrated a 44% reduction in the 
incidence of HIV (95% CI, 15-63; P = .005). Subjects taking 
FTC/TDF greater than or equal to 90% of days during the study 
demonstrated a 73% reduction in incidence of HIV. In the FTC/
TDF group, the study drug was detected in 22 of 43 seronegative 
subjects (51%) and in 3 of 34 HIV-infected subjects (9%) (P 
<.001). The study also evaluated safety and AEs of FTC/TDF. 
It was found that there were 41 instances of serum creatinine 
(SCr) elevations that were 1.1 times the upper limit of normal 
range or 1.5 times baseline level. Of these elevations, 26 were 
in the FTC/TDF group and 15 were in the placebo group. 
However, 18 of the SCr elevations were still within the normal 
range and 36 were not confirmed on the next test. The study 
drug was discontinued in 10 individuals with SCr elevations (7 
in the FTC/TDF group and 3 in the placebo group). Notably, all 
SCr elevations resolved with discontinuation of the study drug. 
The other notable AE observed was moderate nausea (grade 2 or 
above) being reported more frequently in the FTC/TDF group 
than in the placebo group (22 vs 10 events; P = .04) as was unin-
tentional weight loss of 5% or more (34 vs 19 events; P = .04). 
The conclusion of the study was that oral FTC/TDF provided 
protection against the acquisition of HIV infection among the 
study subjects. Detectable blood levels correlated with the 
prophylactic effect.24 

Another study looked at the use of once-daily TDF as PrEP 
for preventing HIV infection among adult men and women who 
inject drugs in Bangkok, Thailand. The primary end point of the 
Bangkok Tenofovir study was to determine if PrEP with daily 
oral TDF would reduce the risk of HIV infection among PWID. 
There were 2413 HIV-uninfected men and women who reported 
injecting drugs during the year before study enrollment. The 
study population was approximately 80% male and 20% female, 
and the age of the participants ranged from 20 to 60 years 
(median, 31 years). Exclusion criteria included people with HIV 
infection, people with hepatitis B infection, and women who 
were pregnant or breastfeeding. Participants were randomly 
assigned in a double-blind fashion to receive tenofovir 300 mg 
once daily or placebo tablet once daily. During the primary anal-
ysis, of all the participants who began the trial, there were 17 
HIV infections reported in the tenofovir group and 33 infections 

among the placebo group, resulting in a 49% reduction in risk 
of HIV acquisition among those receiving tenofovir (95% CI, 
9.6-72.2; P = .01). In a separate analysis, which was conducted 
among participants known to be taking tenofovir consistently, 
the level of protection increased to 74% (95% CI, 16.6-94.0; P = 
.03). However, this analysis was limited to the participants who 
chose to be on directly observed therapy, met preestablished 
criteria for high adherence (adherence at least 71% of the days 
and missing no more than 2 consecutive doses), and had detect-
able levels of tenofovir in their blood. The study found that there 
was no significant difference in reported risk behaviors between 
the 2 study arms, and both injection and sexual risk behaviors 
declined substantially between both groups during the trial. The 
proportion of participants who reported injecting drugs during 
the prior 12 weeks decreased from 63% at baseline to 23% at 1 
year. Additionally, the proportion who shared needles decreased 
from 18% at baseline to 2% at 1 year, and the proportion 
reporting sex with more than 1 partner in the previous 12 weeks 
decreased from 22% at baseline to 6% at month 72. While the 
authors discussed that the subjective reporting of IV drug use as 
a limitation as participants may underreport due to the illegality 
and stigmatization of IV drug use, the authors also noted that 
since the illegality and stigma attached to IV drug use did not 
change throughout the trial, the rates of underreporting should 
have remained consistent throughout the study. Consistent with 
other PrEP studies, the trial did not identify any significant 
safety concerns associated with once-daily oral use of tenofovir, 
but participants assigned to receive tenofovir were more likely 
to experience nausea and/or vomiting than those assigned to the 
placebo group. The symptoms greatly decreased after the first 
2 months of treatment. Additionally, there was no indication of 
elevated serum creatinine or renal failure among participants in 
the tenofovir group. Lastly, no tenofovir resistance was found 
among participants who became infected during the trial.25

Emtricitabine/tenofovir alafenamide (FTC/TAF)
The combination of FTC/TAF was approved by the FDA in 
October 2019 for use as PrEP in MSM and transgender women.17 

It has been demonstrated in previous studies that TAF shows 
high antiretroviral efficacy and improved renal and bone safety 
when compared with TDF when used in HIV treatment.26,27 The 
DISCOVER trial was a randomized, double-blind, multicenter 
phase 3 noninferiority trial conducted in regions of North 
America and Europe where there is a high incidence of HIV 
or prevalence of people living with HIV.28 The study enrolled 
cisgender MSM and transgender women who have sex with 
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men both with a high risk of acquiring HIV based on self-
reported sexual behavior in the 12 weeks before enrollment or 
recent history of STI within 24 weeks of enrollment. A total 
of 5857 participants were randomly assigned (1:1) to receive 
FTC 200 mg and TAF 25 mg or FTC 200 mg and TDF 300-mg 
tablets (in a combined tablet) with a matching placebo tablet. 
The primary efficacy outcome was incidence of HIV infec-
tion, diagnosed by evidence of seroconversion, virological 
evidence of HIV infection, or evidence of acute HIV infec-
tion. It is well documented that tenofovir exposure can cause 
changes in bone mineral density and adversely impact renal 
function. Because of this, 6 secondary safety outcomes were 
measured: (1) change in hip bone mineral density, (2) change 
in spine bone mineral density, (3) urine β2-microglobulin-to-
creatinine ratio, (4) retinol-binding protein-to-creatinine ratio, 
(5) changes in the distribution of urine protein-to-creatinine 
ratio above the clinically significant threshold of 22.6 mg/
mmol at 48 weeks, and (6) change in serum creatinine from 
baseline. Baseline characteristics, clinical characteristics, and 
risk factors were evenly matched between the 2 groups. At the 
time of primary analysis, FTC/TAF was noninferior to FTC/
TDF for prevention of HIV, as the upper limit of the 95% CI 
of the incidence rate ratio (IRR) was less than the prespecified 
noninferiority margin of 1.62 (IRR, 0.47 [95% CI, 0.19-1.15]). 
At conclusion of the follow-up period, 22 participants were 
diagnosed with HIV: 7 participants in the FTC/TAF group 
(0.16 infections per 100 person-years) and 15 participants in 
the FTC/TDF group (0.34 infections per 100 person-years). 
Both regimens were well tolerated, with a low number of study 
participants reporting AEs that led to discontinuation of the 
study drugs (1% of participants in FTC/TAF vs 2% of partici-
pants in the TDF group). FTC/TAF demonstrated to be supe-
rior to FTC/TDF in all 6 prespecified bone mineral density and 
renal safety end points. FTC/TAF was associated with weight 
gain compared with FTC/TDF (mean 1.2 kg difference in 
bodyweight change between groups at week 48).28

The incidence of HIV infection in the DISCOVER study was 
one of the lowest reported in randomized trials of PrEP, which 
may have been attributed to the high adherence observed in both 
groups. The low incidence of HIV, however, cannot be explained 
by the low occurrence of risk behaviors given the persistently 
high number of STIs acquired during the trial. Even though 
adherence to the study drug was similarly high in both groups, 
the concentration of tenofovir diphosphate in the peripheral 
blood mononuclear cells was 6.3 times higher in the FTC/TAF 
group than in the FTC/TDF group. After the last dose, intra-

cellular tenofovir diphosphate concentrations in the FTC/TAF 
group remained above the 90% maximal effective concentra-
tion (EC90) (consistent with protection against HIV infection) 
for 60% longer (median, 16 days) than in the FTC/TDF group 
(median, 10 days). These data could suggest that FTC/TAF may 
be more forgiving, maintaining protective concentrations if 
daily doses are missed. However, the DISCOVER study was not 
powered to assess this, but could warrant future investigation.28

One large limitation of the DISCOVER trial is that the study 
did not achieve the desired inclusion of Black participants and 
transgender women. Even though 41% of new HIV infections in 
the United States are among Black individuals, only 9% of the 
participants in the DISCOVER study were Black (13% of partic-
ipants in the United States and 2% of participants in Europe). 
A subgroup analysis of Black and Latinx participants demon-
strated that there were no significant differences in the efficacy 
or safety of PrEP in racial and ethnic subgroups when compared 
with non-Black or non-Latinx participants in either study group. 
Additionally, approximately 60% of the study population were 
enrolled in the United States and 40% were enrolled in Canada 
and Europe. Therefore, the results may not be generalizable to 
the populations of MSM and transgender women in other loca-
tions. Despite these limitations, the DISCOVER study demon-
strated that daily FTC/TAF has noninferior efficacy to daily 
FTC/TDF in preventing HIV infections.17,28

Cabotegravir 
In December 2021, the FDA approved another agent for PrEP. 
Cabotegravir extended-release 600 mg intramuscular injection 
is indicated for at-risk adults and adolescents weighing at least 
35 kg (77 lb) for PrEP. Cabotegravir is an HIV-1 integrase 
strand transfer inhibitor (INSTI) and is injected into the gluteal 
muscle once monthly for 2 months, then injected once every 2 
months thereafter.18

Two trials studied the safety and efficacy of cabotegravir for 
PrEP: HPTN 083 and HPTN 084. The first study (HPTN 083) 
was an intent-to-treat trial that included 4566 participants who 
are MSM or transgender women who have sex with men who 
underwent randomization. Baseline characteristics were evenly 
matched, but notably, 12.5% of participants were transgender 
women and 49.8% of participants from the United States were 
Black. Participants were randomized in a 1:1 ratio to receive 
either cabotegravir plus placebo tablet or FTC/TDF plus placebo 
injection. The trial included 3 phases: an oral-tablet lead-in 
phase, an injection phase, and a “tail phase,” the time period 
beginning 8 weeks after the final injections and continuing for 
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approximately 48 weeks. During the lead-in phase, all partici-
pants received 2 oral tablets (1 active tablet and 1 placebo 
tablet) daily for 5 weeks to verify the safety of the tablets. 
Active cabotegravir was given as a 30-mg tablet, and FTC/TDF 
was given as a fixed-dose combination. Participants who had at 
least 50% adherence to the oral tablets were permitted to prog-
ress to injections. Participants received a supply of oral tablets 
and an injection at the initiation of this phase, at 4 weeks, and 
then every 8 weeks thereafter. The primary efficacy end point of 
the trial was incidence of HIV infections. The trial was stopped 
early for efficacy on review of the results of the first preplanned 
interim end-point analysis. At that time, the Data Safety and 
Monitoring Board determined the cabotegravir was noninfe-
rior to FTC/TDF. The study was unblinded, and cabotegravir 
was offered to all participants. The incidence of HIV infection 
occurred in 13 participants in the cabotegravir group (incidence, 
0.41 per 100 person-years) and 39 in the FTC/TDF group 
(incidence 1.22 per 100 person-years) (hazard ratio, 0.34; 95% 
CI, 0.18-0.62; P = .0005). Of note, 5 participants in the study 
group who tested positive for HIV did demonstrate resistance 
to INSTI drugs. Overall, cabotegravir was well tolerated, but 
injection-site reactions were reported in 81.4% of participants 
in the cabotegravir group compared with 31.3% in the FTC/TDF 
group who received at least 1 placebo injection. Approximately 
2.4% of participants who received at least 1 active cabotegravir 
injection discontinued treatment due to injection-site reactions. 
The study concluded that cabotegravir was superior to daily 
oral FTC/TDF in preventing HIV infection among MSM and 
transgender women.29

The second trial studying the use of cabotegravir for PrEP 
was HPTN 084, a phase 3, randomized, double-blind, active-
controlled trial conducted in 7 countries in sub-Saharan Africa. 
Participants were eligible for enrollment if they were assigned 
female sex at birth, were aged 18 to 45 years, reported at least 
2 episodes of vaginal intercourse in the previous 30 days, were 
at risk of HIV infection based on an HIV risk score, and agreed 
to use a long-acting reversible contraceptive method. Partici-
pants were randomly assigned to receive cabotegravir or oral 
FTC/TDF. During a 5-week lead-in phase, 2282 women in the 
cabotegravir group received daily oral cabotegravir tablets and 
2284 women in the FTC/TDF group received placebo tablets 
for daily use. After the lead-in period, those randomized to 
the cabotegravir group received daily oral placebo tablets and 
intramuscular injections of cabotegravir at weeks 5 and 9 and 
every 8 weeks thereafter. Those randomized to the FTC/TDF 
group received FTC/TDF tablets for daily use and placebo 

intramuscular injections at weeks 5 and 9 and every 8 weeks 
thereafter. In November, a scheduled interim analysis review by 
the Data Safety and Monitoring Board determined that cabo-
tegravir was superior to FTC/TDF. The study was unblinded, 
and cabotegravir was offered to all study participants. There 
were 40 incident HIV infections observed over 3898 person-
years at the conclusion of the study period (HIV incidence, 1% 
[95% CI, 0.73-1.4]); 4 infections in the cabotegravir group (HIV 
incidence, 0.2 cases per 100 person-years [0.06-0.52]), and 36 
infections in the FTC/TDF group (1.85 cases per 100 person-
years [1.3-2.57]); HR, 0.12 (0.05-0.31); P <.0001. The rates of 
AEs were similar across both groups, apart from injection-site 
reactions, which were more frequent in the cabotegravir group 
(38%) than in the FTC/TDF group (10.7%). HIV incidence was 
lower than expected in both groups, demonstrating that both 
drugs offered high levels of protection but participation in the 
cabotegravir group was associated with an 88% reduction in the 
risk of HIV acquisition compared with the FTC/TDF group.30 

Emerging Therapy: Dapivirine vaginal ring (DVR)
An intravaginal silicone ring, developed by the International 
Partnership for Microbicides for HIV prevention, has been 
submitted for regulatory approval for PrEP. The ring contains 
dapivirine, which is slowly released over the course of 4 weeks. 
Minimal drug is absorbed systemically, which may reduce AEs 
as well as the risk of drug resistance. The Ring Study was the 
first trial to evaluate safety and efficacy of a dapivirine vaginal 
ring for HIV prevention in women. The trial was a randomized, 
double-blind, placebo-controlled, phase 3 trial, in which 1959 
healthy, sexually active women from 7 communities in South 
Africa and Uganda were randomly assigned in a 2:1 ratio to 
receive vaginal rings containing either 25 mg of dapivirine 
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or placebo. Participants inserted the rings themselves every 4 
weeks for up to 24 months. The primary efficacy end point was 
the rate of HIV-1 seroconversion. Seventy-seven participants in 
the dapivirine group underwent HIV seroconversion (4.1 sero-
conversions per 100 person-years) compared with 56 partici-
pants in the placebo group who underwent HIV seroconversion 
(6.1 seroconversions per 100 person-years). The incidence of 
HIV-1 infection was 31% lower in the dapivirine group than 
in the placebo group (HR, 0.69; 95% CI, 0.49-0.99; P = .04). 
There was no significant difference in efficacy of the dapiv-
irine ring among women older than 21 years compared with 
those younger than 21 years. Non-NRTI resistance mutations 
occurred in 18.2% of participants with HIV-1 seroconversions 
in the dapivirine group and in 16.1% of participants with HIV-1 
seroconversions in the placebo group. No relevant differences 
in the rate of AEs occurred between the groups, and no rele-
vant differences in laboratory monitoring data were observed 
between the 2 groups.31 

The DREAM study was an open-label extension of the 
Ring Study, conducted at 6 research centers in South Africa 
and Uganda. Former participants from the Ring Study, who 
remained HIV-negative and who did not discontinue the study 
due to an AE or safety concern that was considered to be related 
to the investigational product, were eligible for enrollment. A 
total of 941 participants received the dapivirine vaginal ring for 
insertion at the enrollment visit and attended a 1-month follow-
up and then every 3-month follow-up. The primary objectives 
of DREAM were to assess the safety profile of DVR and to 
assess adherence to the use of DVR inserted at monthly inter-
vals. Secondary objectives were the incidence of HIV-1 sero-
conversion and frequency of HIV-1 drug resistance in women 
who acquired HIV-1 infection. In total, 65.5% of participants 
reported treatment-emergent AEs in DREAM compared with 
87.4% in the DVR group in the Ring Study. The most frequently 
reported AEs were upper respiratory infections (12.1%) and 
chlamydia infection (11.66%). Of the 941 participants enrolled 
in DREAM, 26 (2.8%) showed HIV-1 seroconversion (HIV 
incidence, 1.8 per 100 person-years [95% CI, 1.0-2.6]). This is 
62% lower than would be expected based on simulations with 
placebo group data from the Ring Study (4.7 per 100 person-
years). Overall, the data from DREAM demonstrated that DVR 
was well tolerated and had a safety profile similar to what was 
observed in the Ring Study. Despite less frequent follow-up 
visits (every 3 months), median residual dapivirine amounts in 
used rings were consistently lower in DREAM than in the Ring 
Study, indicating improved adherence to DVR use throughout 

DREAM. Adherence remained consistent and did not decline 
over time, indicating that women continued to use the DVR 
throughout the study. The results from the study provide support 
that DVR was acceptable to women, and the feasibility of a visit 
schedule of once every 3 months was shown, demonstrating that 
DVR can be used in a real-world situation.32 In January 2021, 
the World Health Organization recommended the DVR as an 
additional HIV prevention option for women at substantial risk 
for acquiring HIV.33 The FDA accepted a New Drug Application 
for the monthly dapivirine vaginal ring in March 2021, but has 
not yet moved to approve the application.

Access and Affordability
Successful PrEP use requires the ability to pay for PrEP medica-
tions and other recommended clinical and counseling services. 
Most of all public and private insurance companies cover PrEP, 
but co-pay, co-insurance, and prior authorization policies differ 
among all plans. However, studies have demonstrated that insur-
ance issues (formulary restrictions, high deductibles, and prior 
authorizations) are one of the largest barriers to PrEP access.34 
Because the US Preventive Services Taskforce recommends that 
PrEP be provided to all people who have a high risk of HIV 
acquisition with a grade A rating (indicating that there is high 
certainty that the net benefit is substantial), most commercial 
insurers and some Medicaid programs must provide PrEP with 
no out-of-pocket cost to individuals. In addition to medication 
for PrEP, the HHS has determined that necessary laboratory 
tests related to PrEP therapy are included in this provision, as 
well as clinic visits, when the primary purpose of the office visit 
is the delivery of PrEP care.7 

For those residing in the United States without health insur-
ance, or whose insurance does not cover PrEP medication, there 
are 2 programs that can provide FTC/TDF or FTC/TAF at no 
cost. There is a program called “Ready, Set, PrEP” through the 
HHS that will make prescribed FTC/TDF or FTC/TAF avail-
able at no cost.35 Individuals can enroll on the website at www.
getyourprep.com or by calling 855-447-8410. Some states have 
PrEP-specific assistance programs that cover medication, clin-
ical care, or both. The information for this can be found through 
the National Alliance of State and Territorial AIDS Directors 
(NASTAD) site, which can be accessed at https://nastad.org/
prepcost-resources/prep-assistance-programs.36 

Another program, through the manufacturer of FTC/TDF 
and FTC/TAF, provides these drugs at no charge for those 
without health insurance or whose insurance does not cover 
PrEP medication, and whose household income is less than 
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500% of the federal poverty limit. This program also provides 
access to free HIV testing. Commercially insured individuals 
with out-of-pocket costs for PrEP medication can enroll in the 
manufacturer’s Advancing Access program, which is a co-pay 
assistance program available at www.gileadadvancingaccess.
com. This program will pay up to $7200 in co-pays per year 
with no monthly limit for both FTC/TDF and FTC/TAF.37

The manufacturer of cabotegravir has an assistance program 
for uninsured individuals who are residents of the United States 
and have a household income less than 500% of the federal 
poverty limit. For commercially insured individuals with out-
of-pocket costs, a co-pay savings program is available, which 
will pay up to $7850 per year with no monthly limit.38 Both of 
these programs can be accessed at www.viivconnect.com/for-
providers/viivconnect-programs/medications/. 

Integration of the Pharmacist
As one of the most accessible health care providers, pharmacists 
are well-positioned to provide medication therapy manage-
ment, adherence support, and therapeutic optimization. Phar-
macists are trained to individualize interventions and uncover 
barriers to adherence, as well as educate individuals on details 
of their medication and identify drug interactions. Pharmacists 
can identify individuals at high risk for contracting HIV and 
help to increase HIV awareness and provide education on PrEP 
therapy. In addition to increasing awareness and education of 
PrEP therapy, the pharmacist can help people gain access to a 
PrEP provider and provide an essential role in assisting with 
medication adherence and management of AEs.39

There are 2 nationally recognized models in place where phar-
macists are well positioned to help engage and manage people 
on PrEP therapy. The first is via the Patient-Centered HIV Care 
Model (PCHCM), in which the community-based pharmacist 
becomes part of the care team to manage individuals on PrEP.40 
The second is via a collaborative practice agreement for an ambu-
latory care pharmacist practicing within a clinic setting.41

The PCHCM is being integrated into clinical practices (eg, 
community-based HIV specialized pharmacists, HIV clinical 
medical providers) around the United States, to furnish patient-
centered care for people with HIV. The PCHCM expands beyond 
general medication therapy management, which includes medica-
tion therapy review, development of a medication-related action 
plan, intervention, and/or referral to appropriate provider by 
sharing information between partner pharmacy and clinic teams, 
and collaborative medication-related action planning among 
pharmacists, medical providers, and people receiving PrEP. Under 

this model, pharmacists proactively monitor prescription refills to 
ensure continuous adherence to treatment, provide individualized 
adherence support, and monitor medical history. Pharmacists can 
assess a PrEP user's needs at every interaction and work directly 
with the person’s clinic to make potential medication recommen-
dations and intervention strategies. This strategy is helpful for 
engaging individuals who are less likely to be retained in care.40  

A model in which pharmacists can be involved in the ongoing 
management of PrEP is through collaborative practice agree-
ments within the ambulatory care or community setting.41 A 
collaborative practice agreement is a formal agreement in which 
a provider makes a diagnosis, supervises patient care, and refers 
patients to a pharmacist under a protocol that allows the phar-
macist to perform specific patient care functions. In this model, 
providers can work with the individual to initiate PrEP therapy, 
and the pharmacist can meet with them quarterly (or every 2 
months in the case of cabotegravir) to assess appropriateness 
of ongoing therapy, order relevant laboratory and STI testing, 
and send in refills of PrEP, as appropriate. The pharmacist can 
also work with the individual to mitigate any adherence barriers, 
AEs, and drug interactions. 

The COVID-19 pandemic has allowed telemedicine to enter 
the forefront of patient care. Telemedicine may also be a means 
to increase access to PrEP. While the initial screening, initiation, 
or follow-up visits can be performed by phone or web-based 
consult with a medical provider, those prescribed PrEP can be 
seen by a pharmacist at subsequent visits under collaborative 
practice agreements. PrEP users can visit a laboratory for HIV, 
STI, or other PrEP-related laboratory testing or may have the 
ability to order home specimen collection kits for specified tests. 
This would require the individual to self-collect the specimen 
(blood, swab, urine, etc) and mail the kit back to the lab with 
test results reported to the clinician. Once HIV-negative status 
is confirmed, the provider or pharmacist can prescribe a 90-day 
supply of PrEP medication to minimize trips to the pharmacy 
and maximize PrEP adherence.7

Pharmacists are well suited to provide clinical drug education 
and counseling for individuals taking PrEP. It is well documented 
that discontinuation rates at 1 month are high, and continuation 
rates of PrEP therapy decline over time.42 At every interaction, 
pharmacists should reinforce understanding of how to take the 
medication as well as provide education regarding adherence and 
missed doses. Those prescribed FTC/TDF or FTC/TAF should 
be told to take a single missed dose as soon as they remember 
unless it is almost time for the next dose. If it is almost time for 
the next dose, they should skip the missed dose and continue with 
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the regular dosing schedule. For long-acting cabotegravir, indi-
viduals should be counseled to receive the injection within 7 days 
before or after the target injection date. If the injection window has 
passed, they can receive an injection as soon as a negative HIV test 
is confirmed. If it has been greater than 3 months since the target 
injection date, the manufacturer recommends that they repeat the 
initiation injection regimen. Individuals should be counseled that 
if they have a planned missed injection, oral cabotegravir can be 
used once daily for up to 2 months. 

Monitoring medication adherence in a nonjudgmental manner 
is important. Pharmacists can work with the individual to 
identify factors interfering with adherence and help to develop 
a plan to overcome any barriers to adherence. As previously 
stated, one of the barriers to receiving PrEP therapy is the stigma 
surrounding HIV and PrEP as well as the mistrust or distrust of 
the medical community. Pharmacists must remain nonbiased and 
nonjudgmental during interactions and work to establish trust 
and bidirectional communication. One way a pharmacist can do 
this is to normalize occasional missed doses while still ensuring 
that the individual understands the importance of daily dosing 
for prevention of HIV. One way to assess this is to relate to the 
person by stating that it is difficult for many people to take a 
medication each day and then ask them how many days they 
have not taken PrEP over the past week. Once the pharmacist 
establishes trust with them, the pharmacist can better help to 
identify reasons for nonadherence and work collaboratively with 
the individual to overcome these barriers. A pharmacist can work 
with the individual to tailor the daily dose to a time that works 
best for the person and fits into their work and social schedule 
as well as assist with setting reminders to minimize forget-
ting to take a dose.7 

Because AEs can lead to nonadherence, the pharmacist should 
inquire about potential AEs at each interaction. Pharmacists and 
other providers can work together to educate individuals on 
potential AEs as well as develop a plan to mitigate symptoms. It 
is important to emphasize that most of the potential AEs of oral 

PrEP therapy are short term and usually disappear within a few 
weeks of taking PrEP. If a person is reporting nausea or diarrhea, 
the pharmacist can encourage the patient to take the medica-
tion during, or soon after, a meal, which can help to reduce the 
nausea and incidence of diarrhea. If they report headaches, the 
pharmacist can recommend over-the-counter (OTC) acetamino-
phen to help alleviate the pain. For injectable PrEP therapy, the 
most common AE is an injection-site reaction. Pharmacists can 
counsel these patients to use a warm compress after the injection 
and/or use OTC acetaminophen to minimize the pain. 

Pharmacists should also emphasize the importance of using 
condoms during every sexual encounter for STI prevention and 
for HIV prevention in those who decide to stop taking their 
PrEP medications should also be reinforced at every interaction. 
Pharmacists should also encourage individuals taking FTC/TDF 
to perform weight-bearing and muscle-strengthening activi-
ties, maintaining healthy body weight, smoking cessation, and 
limiting alcohol intake to prevent loss of bone mineral density 
associated with tenofovir disoproxil fumarate. 

Conclusion
With the availability of the 3 approved agents for PrEP as well as 
patient support programs to improve access, pharmacists can play 
a key role in helping to end the HIV epidemic. Pharmacists are 
well positioned to significantly contribute to an evolving field by 
providing comprehensive care to individuals who are candidates 
for PrEP, and pharmacists should engage in patient and provider 
education to promote HIV testing and help to identify unin-
fected individuals who are candidates for PrEP. It is imperative 
that pharmacists remain well versed on new treatment options, 
engagement strategies, and accessibility/affordability initiatives 
to best direct individuals and work to continue to decrease the 
burden of HIV in the United States. 
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POSTTEST QUESTIONS FOR PHARMACISTS*

1. Which of the following is considered a substantial risk 
factor for acquiring HIV in the men who have sex with 
men (MSM) population?
A. Comorbid chronic disease states such as type 2 

diabetes or hypertension
B. High number of current sex partners
C. Inconsistent condom use with a monogamous sex 

partner
D. Family history of HIV

2. Based on available data, which individual would be 
a candidate for PrEP with emtricitabine/tenofovir 
disoproxil fumarate (FTC/TDF)?
A. A 37-year-old MSM who was recently diagnosed with 

chlamydia, but no other pertinent medical history
B. A 68-year-old MSM with a history of osteoporosis 
C. A 24-year-old transgender female with a history of 

uncontrolled diabetes and chronic kidney disease 
(most recent GFR = 41 mL/min), and has sex with both 
men and women

D. A 32-year-old woman who is interested in becoming 
pregnant within the next year 

3. Which of the following medications used for PrEP has 
been associated with weight gain?
A. FTC/TDF
B. Emtricitabine/tenofovir alafenamide oral tablet (FTC/

TAF)
C. Cabotegravir intramuscular (IM) injection
D. None of the above regimens have shown to cause 

weight gain.

4. A 42-year-old individual presents to their local 
pharmacy to pick up their PrEP prescription, which 
consists of FTC/TAF. During the conversation with 
the pharmacist, they admit that they struggle with 
adherence, and state they only remember to take their 
PrEP medication about 4 times per week. Which of the 
following is the best advice that the pharmacist can 
provide?
A. Advise them to stop PrEP therapy to prevent drug 

resistance should they acquire HIV infection. 
B. Educate them that FTC/TAF is only effective if taken 

at least 100% of the time, so they must remember to 
take the medication to ensure efficacy.

C. Consider changing to FTC/TDF, as it has a longer 
plasma half-life and may be more forgiving for missed 
doses.

D. Discuss other options available for PrEP, such as IM 
cabotegravir injections, which may improve adherence.

5. A person presents to the pharmacy to fill their 
prescription for FTC/TAF. They are commercially 
insured but have a high deductible plan ($5000 per 
year), so the cost of the medication is unaffordable. 
What advice could the pharmacist give to assist with 
the medication co-pay?
A. Apply to the patient assistance program to receive the 

medication directly from the manufacturer.
B. Discuss changing to FTC/TDF because it has a 

generic, and may be less expensive than FTC/TAF.  
C. Enroll in a co-pay assistance program sponsored by 

the manufacturer.
D. Wait to start PrEP therapy until after the deductible 

has been met for the year. 

6. A 40-year-old MSM has recently been started on PrEP 
(FTC/TAF). He received all of his baseline labs and 
sexually transmitted infection (STI) testing before 
initiation. When should he have repeat STI testing?
A. 3 months after initiation of PrEP
B. 6 months after initiation of PrEP
C. Annually 
D. As requested by the individual

7. A transgender male presents to clinic to discuss 
adverse effects (AEs) from taking FTC/TDF. He reports 
significant headaches that he reports as intolerable 
after he began PrEP therapy last week and is requesting 
to be changed to FTC/TAF because his friend takes it 
without AEs. What do you recommend for him?
A. FTC/TAF has been shown to have fewer AEs than 

FTC/TDF, so you can recommend that he speak to his 
provider about changing therapy. 

B. Discuss with him that this is the only PrEP option that 
is approved for transgender males and encourage him 
to use over-the-counter pain medication to mitigate 
the AEs.

C. Educate him on other treatment options, such as 
cabotegravir, which does not cause headaches as an 
AE, and encourage him to discuss this option with his 
provider.

D. Advise him to stop PrEP therapy and the AEs will 
resolve over time.
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POSTTEST QUESTIONS FOR PHARMACISTS* (continued)

8. Which of the following medications is contraindicated 
with cabotegravir?
A. Topiramate 
B. Oxcarbazepine 
C. Lamotrigine
D. Levetiracetam 

9. Which of the following is a patient-reported barrier for 
access to PrEP?
A. HIV counseling services
B. Same-day HIV testing
C. Fear of stigma from health care providers  
D. History of renal disease

10. Which of the following is an appropriate initiation 
regimen for cabotegravir for PrEP?
A. Cabotegravir 600 mg injected IM once monthly for the 

first 3 months, then injected once every 2 months.
B. Cabotegravir 30-mg oral tablets once daily for 4 

weeks, then initiate cabotegravir 600-mg injection 
once monthly. 

C. Cabotegravir 30-mg oral tablets once daily for 8 
weeks. Initiate cabotegravir 600-mg injection monthly 
for 2 months, then every 2 months thereafter.

D. Cabotegravir 30-mg oral tablets daily x 4 weeks, then 
stop tablets and initiate cabotegravir 600-mg injection 
monthly for 2 months and then every 2 months 
thereafter.

*Posttest questions for pharmacy technicians are 
available at www.pharmacytimes.org/HIV-prep-techs
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Non-Valvular Atrial Fibrillation, Obesity, and the 
Use of DOACs: Considerations for Pharmacists

EDUCATIONAL OBJECTIVES

At the completion of this activity, the participant will be able to:
• Explore the pharmacokinetics and pharmacodynamics of FDA-approved dosing for 

apixaban, dabigatran, edoxaban, and rivaroxaban as it relates to body weight and 
obesity

• Analyze standards of care, efficacy, and safety data from randomized controlled trials 
on direct oral anticoagulants (DOACs) versus warfarin in patients with atrial fibrillation 
and obesity or extreme obesity

• Identify the role of the pharmacist in patient management, including supportive 
assessment, effective treatment decision making that considers DOACs versus 
warfarin, identification of patients, monitoring of response and follow-up, and 
adverse effect monitoring

TARGET AUDIENCE: Health-system and retail pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: July 21, 2022
EXPIRATION DATE: July 21, 2023
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.5 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

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 number 0290-0000-22-326-H01-P. 
The activity is available for CE credit through July 21, 2023.

Introduction
Atrial fibrillation (AF) is a common 
cardiac conduction disturbance wherein 
disorganized electrical activity in the atria 
results in loss of effective contraction. 
The prevalence of AF in the United States 
was estimated at 5.2 million in 2010 and 
is expected to rise to 12.1 million by 
2030.1 AF poses significant burdens on 
both patients and the health care system. 
It is associated with increased risk of 
stroke, myocardial infarction, heart 
failure, cognitive decline, and mortality. 
AF is a leading cause of hospitalizations 
in the United States and has signifi-
cant financial burden on the health care 
system. There are several major risk 
factors for the development of AF. While 
hypertension (HTN) is the highest popu-
lation attributable fraction for AF, body 
mass index (BMI) greater than or equal 
to 25 is second highest, signifying the 

burden of elevated BMI and obesity on 
the prevalence of AF.1   

Obesity is considered an international 
epidemic, and rates continue to increase 
worldwide.2 In the United States, the preva-
lence of obesity was 42.4% in 2017-2018.3 
Additionally, significant health disparities 
are present in obesity, including a higher 
percentage of Black and Mexican Amer-
ican individuals affected compared with 
White individuals and higher prevalence 
in less educated and lower-income groups. 
Obesity is a major risk for several diseases 
including cardiovascular disease (CVD), 
diabetes, musculoskeletal disorders, and 
some cancers. The World Health Organiza-
tion defines obesity as a BMI greater than or 
equal to 30 kg/m2.2 Obesity has been further 
subdivided into the following classes: class 
1: BMI 30 to less than 35; class 2: BMI 35 
to less than 40; and class 3: BMI of 40 and 
higher. Class 3 is often termed “severe” or 
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“morbid” obesity. While BMI is not a direct measurement of 
body fat, it is considered to be moderately correlated with body 
fat measurements obtained from methods such as skinfold thick-
ness, bioelectrical impedance, underwater weighing, and dual 
energy x-ray absorptiometry.3 

Physiologic disturbances and structural changes in obesity 
can lead to the development of AF. While atrial remodeling is a 
hallmark feature in all patients with AF, obesity independently 
contributes to structural changes secondary to increased blood 
volume, HTN, and epicardial adipose tissue.4 Inflammatory 
mediators are thought to play a direct role between epicardial 
adipose tissue and resulting AF through development of fibrosis 
and other cell signaling that affects conduction.4,5 Additionally, 
obesity is commonly associated with the development of other 
disease states that promote AF, such as HTN, diabetes, coro-
nary artery disease, heart failure, and obstructive sleep apnea. 
Interestingly, obesity has been associated with lower rates of 
mortality, stroke, and bleeding in AF and CVD compared 
with the nonobese population. This phenomenon has been 
termed the “obesity paradox” and is well described in several 
studies.6,7 Despite obese patients developing disease earlier in 
life, living with it longer, and having a shorter life span than the 
general population, it is thought these factors may contribute 
to lower short-term risk of CVD states, and the earlier diag-
nosis and treatment may also confound outcome comparisons 
between populations.8      

Given the large burden of obesity and its significant impact on 
the development of AF, it is important to consider how obesity 
might impact drug therapy for AF and associated outcomes. 
Direct oral anticoagulants (DOACs) have become the mainstay 
of treatment for prevention of stroke and systemic embolism 
(SSE) in AF. DOACs are recommended over warfarin due to 
superior safety outcomes secondary to significant reduction 
in intracranial hemorrhage risk and their maintained efficacy 
in SSE prevention demonstrated in phase 3 clinical trials. 
However, uncertainties regarding outcomes in underrepresented 
populations in clinical trials have remained, including the obese 
and morbidly obese. Alterations in drug exposure and case 
reports of drug failure have raised concerns regarding the use of 
DOACs at labeled doses in obese and morbidly obese patients. 
This activity will explore relevant literature and discuss consid-
erations for the use of DOACs in the obese and morbidly obese 
patient population with AF.

Impact of Obesity on Drug 
Pharmacokinetics
Obesity can affect nearly all pharmacokinetic (PK) parameters 
of drug disposition and is an important consideration for drug 
dosing to optimize efficacy and safety. Ideally, drugs should 
undergo dedicated PK studies in obese individuals because 
the effects of obesity are not always predictable even if the 
drug properties are well characterized. Alterations in physio-
logic parameters that affect oral absorption in obesity include 
faster gastric emptying time, increased gut wall permeability, 
and increased splanchnic blood flow; however, these have 
often not equated to an increased oral bioavailability of drugs 
in obese patients.9 Volume of drug distribution can be signifi-
cantly impacted in obese patients due to increased adipose 
tissue, increased lean mass, increased extracellular fluid 
volume, and alterations in plasma proteins.9,10 Drug-specific 
properties will determine the extent of alteration in distribu-
tion. For lipophilic drugs, volume of distribution will gener-
ally be increased due to the drug’s high affinity for adipose 
tissue. Hydrophilic drugs with small volumes of distribution 
can also be impacted by degree of obesity due to increases in 
lean body mass and extracellular fluid.9,10 However, volume 
of distribution is also impacted by drug ionization, protein 
binding, and tissue perfusion. Hepatic metabolism may be 
affected by the presence of nonalcoholic fatty liver disease, 
increased cardiac output, and increased blood volume in obese 
individuals.9 Various alterations in liver enzymatic activity 
have been described as well as increased hepatic clearance 
of certain drugs; however, this effect may be unpredictable. 
Additionally, obesity is associated with increased glomerular 
filtration rates and tubular secretion that primarily affects 
hydrophilic drugs that are renally eliminated.9,10 

The PK profiles of the individual DOACs in healthy volun-
teers have been well described (TABLE 111-16). These parameters 
can be utilized to theorize potential alterations in volume of 
distribution and elimination in obese individuals. However, 
it is important to keep in mind that several physiochemical 
drug properties are responsible for the overall effect and can 
be unpredictable until directly evaluated. Dabigatran is a direct 
thrombin inhibitor and hydrophilic with low protein binding 
resulting in a high proportion of renal elimination that could 
result in increased drug clearance in obese patients.11,17 The 
factor Xa inhibitors are moderately lipophilic with octanol-



94 PHARMACYTIMES.ORG
JULY  2022

water partition coefficient values of 0.67 for edoxaban, 2.18 
for rivaroxaban, and 2.71 for apixaban.17 However, rivaroxaban 
and apixaban are also highly protein bound, thus limiting 
their volume of distribution and likelihood for alteration 
in obesity.12,13 

For drugs that undergo renal elimination, such as the DOACs, 
estimation of renal function is important in determining 
maintenance dosing. The Cockcroft-Gault (CG) equation was 
utilized in DOAC clinical trials to determine drug dose adjust-
ment. Concern has been raised regarding the accuracy of renal 
function estimation by the CG method compared with other 
estimation equations. In obese individuals, determination of 
the appropriate weight to use in the CG calculation is contro-
versial.18,19 Total body weight (TBW) was used in the original 
CG study; however, obese and morbidly obese individuals 
were not included.20 TBW was also used for renal estimation in 
the DOAC clinical trials, which included some obese patients 
and very limited morbidly obese patients. There is legitimate 
concern that TBW could overestimate renal function in obese 
patients and risk overexposure in obese patients with concomi-
tant renal dysfunction and/or advanced age. Nevertheless, 
because this was the method used in clinical trials in which 
the dose adjustments were assessed for safety and efficacy, the 
current recommendation is to use TBW in renal function estima-
tion. Utilization of an ideal or adjusted body weight has not been 
studied and may have unintended consequences.   

PK studies evaluating drug exposure in obese patients have 
been published for rivaroxaban and apixaban (TABLE 221-23). 
It is important to consider the weight range and BMI of the 
included study population when determining applicability to 
a clinical practice scenario. A single dose of rivaroxaban 10 
mg resulted in similar peak concentrations and area under the 
concentration-time curve (AUC) in obese and nonobese indi-
viduals.21 Prothrombin time prolongation decreased signifi-
cantly in the obese group, but AUC was similar. The authors 
concluded the effect of obesity on rivaroxaban PK and phar-
macodynamic (PD) parameters was small. A single dose of 
apixaban 10 mg resulted in a mean peak and AUC that were 
31% and 23% lower, respectively, in obese patients compared 
with nonobese patients.22 Similarly, there was a trend toward 
lower mean anti-factor Xa activity in the obese group. These 
changes were thought to be explained by the increase in volume 
of distribution and nonrenal clearance that was seen in the obese 
group. The authors concluded these effects to be modest and 
unlikely of clinical relevance. While direct PK studies in obesity 
are not published for dabigatran, these effects have been esti-
mated by PK model simulation. PK data from the RE-LY trial 
was used for model simulation and demonstrated an increase in 
dabigatran volume of distribution with increasing body weight 
(TABLE 221-23).23 However, these simulations showed no impact 
of body weight on steady state AUC. PK studies assessing 
edoxaban exposure in obesity have not been published.  

TABLE 1. DOSING AND PHARMACOKINETIC PROFILES OF DOACS11-16  

Dabigatran Rivaroxaban Apixaban Edoxaban

AF dosing 150 mg BID; CrCl 15-30: 
75 mg BID

20 mg daily; CrCl ≤50: 15 
mg daily

5 mg BID; if meets 2 of the 
following: age ≥80, weight 
≤60 kg; SCr ≥1.5: 2.5 mg BID

60 mg daily;
CrCl 15-50: 30 mg daily;
CrCl >95: do not use

Administration With or without food; 
do not open capsules, 
swallow whole

Take with evening meal; 
may be crushed

With or without food; may 
be crushed

With or without food; 
may be crushed

Absorption 3%-7% BA, Cmax 1-3 hours >80% BA, Cmax 2-4 hours 50% BA, Cmax 3-4 hours 62% BA, Cmax 1-2 hours

Distribution 50-70 L, 35% protein 
bound

50 L, 92%-95% protein 
bound

≈21 L, 87% protein bound 107 L, 55% protein 
bound

Half-life 12-14 hours 5-9 hours 12 hours 10-14 hours

Metabolism 20% biliary excretion 51% CYP3A4/5; CYP2J2; 
hydrolysis

≈25% 
Major: CYP3A4, Minor: 
CYP1A2, 2C8, 2C9, 2C19, 2J2

≈10% hydrolysis 
conjugation, CYP3A4

Elimination 80% unchanged in urine 36% unchanged in urine; 
majority by tubular 
secretion via P-gp/BCRP

≈34% unchanged in feces 
≈21% unchanged in urine

≈40% biliary/intestinal 
secretion
50% unchanged in the 
urine

AF, atrial fibrillation; BA, bioavailability; BCRP, breast cancer resistance protein; BID, twice daily; Cmax, maximum concentration; CrCl, creatinine clearance; CYP, 
cytochrome P450; L, liter; P-gp, p-glycoprotein; SCr, serum creatinine.
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STAR*

Compare the effects of obesity on DOAC PK profiles.

*S = Stop; T = Think; A = Assess; R = Review

AF Clinical Outcomes in Obese Patients 
Receiving DOACs
Phase 3 Clinical Trials
Phase 3 clinical trials evaluating the efficacy of DOACs 
for SSE prevention demonstrated similar or improved effi-
cacy outcomes compared with warfarin and a reduction in 
intracranial hemorrhage.24-27 These trials included limited 
numbers of obese and morbidly obese patients for which a 
post hoc subgroup analysis was completed and is discussed 
in the following sections (TABLE 36,24-30). As previously 
described, an obesity paradox was observed wherein event 
rates were lower in patients with high body weight or obesity. 
Besides the general limitations of post hoc analysis, some of 
the data reported for weight and BMI had limited usefulness. 
For example, it is unclear how the described weight classifi-
cations were selected for grouping patients for analysis and 
these classifications varied across trials, limiting the ability to 
compare populations. BMI was not well described in all trials. 
Additionally, some of the ranges of BMIs overlapped over-
weight and obese individuals into the same group, limiting 
the usefulness in describing events in an obese population. 

Dabigatran
In RE-LY, patients with AF and a CHADS2 score of 1 or higher 
were randomized to either dabigatran 150 mg or 110 mg twice 
daily, or warfarin.24 In the overall study population, dabiga-
tran was noninferior to warfarin for prevention of SSE and 
dabigatran 150 mg met statistical significance for superiority 
compared with warfarin. Major bleeding was significantly 
reduced compared with warfarin in the dabigatran 110 mg 
group and similar to warfarin in the 150 mg group. The mean 
weight and standard deviation of the overall study population 
was 83 ± 19 kg and ranged up to 222 kg. Fifty percent of 
the population had a BMI greater than or equal to 28, but no 
further description was reported. The post hoc analysis found 
no interaction between weight or BMI on the primary outcome 
of SSE. Analyses of bleeding outcomes were not reported. 
Subsequently, further analysis of outcomes according to 
BMI was published in abstract form.31 Patients were divided 
into the bottom 10% of BMI (≤22.5 kg/m2), the middle 80% 
(22.5 to ≤36 kg/m2), and the upper 10% (>36 kg/m2). 
Consistent with the overall trial results, SSE was lower in 
patients who received dabigatran 150 mg compared with 
dabigatran 110 mg or warfarin in all BMI subgroups. 

Rivaroxaban
In ROCKET-AF, patients with AF and a CHADS2 score of 
2 or higher were randomized to rivaroxaban 20 mg daily 
or warfarin.25 In the overall study population, rivaroxaban 

TABLE 2. DOAC PHARMACOKINETIC EVALUATIONS IN OBESITY21-23

Population Results

Nonobese group Obese group

Weight (kg) BMI (kg/m2) Weight (kg) BMI (kg/m2)

Rivaroxaban

Obese (n = 12)
Nonobese (n = 12)

74.0 ± 2.2
(70-80)

24.3 ± 2.3 132.2 ± 9.9
(>120)

43.5 ± 4.2 • Similar peak and AUC
• Lower mean PT prolongation in obese 

patients (P <.001), similar AUC

Apixaban

Obese (n = 19)
Nonobese (n = 18)

75 ± 5.5
(67-84)

26.3 ± 2
(22-30)

137 ± 18.3
(120-175)

42.6 ± 6
(32-54)

• 31% lower peak, 23% lower AUC in 
obese patients

• Inverse relationship between apixaban 
exposure and body weight (P <.001)

• Increased Vd and nonrenal clearance in 
obese patients

Dabigatran

n = 9522

Mean: 82.7 ± 19.5 kg
Range: 32.7-222.3 kg

• Each 1-kg increase above 80 kg 
resulted in 0.77% increase in Vd

• No effect on steady 
state AUC

Data are displayed as mean ± standard deviation (range).

AUC, area under concentration-time curve; BMI, body mass index; PT, prothrombin time; Vd, volume of distribution.
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met noninferiority criteria for reduction in SSE compared 
with warfarin. The primary safety end point of major and 
nonmajor clinically relevant bleeding was similar between 
groups. The median weight of the study population was 
73 kg (interquartile range [IQR], 65-78), and median BMI 
was 28 (IQR, 25-32). The post hoc analysis by weight cate-
gory was not very insightful due to the weight cut points used 
(TABLE 36,24-30). Roughly 14% of the population had a BMI 
greater than 35. The post hoc analysis of efficacy and safety 
outcomes according to BMI was consistent with overall trial 
results and showed no significant interaction between BMI 
and treatment effect.  

Apixaban
In ARISTOTLE, patients with AF and a CHADS2 score of 

1 or higher were randomized to apixaban 5 mg twice daily or 
warfarin.26 In the overall study population, apixaban signifi-
cantly reduced the risk of SSE (P = .01 for superiority) and 
major bleeding compared with warfarin. The median weight 
of the overall study population was 82 kg (IQR, 70-96). Post 
hoc analyses categorized patients by weight and BMI to 
assess outcomes between groups.6,30 Patients were categorized 
as low weight (≤60 kg based on the dose-reduction criteria), 
high weight (>120 kg, based on the International Society of 
Thrombosis and Hemostasis [ISTH] cutoff for DOAC), and 
midrange weight (>60-120 kg). Efficacy outcomes were 
similar to overall trial results when comparing apixaban with 
warfarin across weight subgroups. There was a significant 
interaction between weight and major bleeding, with the risk 
of bleeding being higher in low and midrange body weight 

TABLE 3. OUTCOMES ACCORDING TO PATIENT WEIGHT OR BMI FROM PHASE 3 CLINICAL TRIALS6,24-30

Patients total number (%) Stroke/systemic embolism Major bleeding

DOAC VKA P valued DOAC VKA P valued

RE-LYa*

BMI (kg/m2)

<50 kg
50-99 kg
≥100 kg

376 (2)
14,629 (81)
3099 (17)

2.24
1.14

0.87

5.04
1.77
0.94

0.42 -- -- --

<28
≥28

9131 (50)
8962 (49)

1.17
1.04

2.01
1.34

0.21 -- -- --

ROCKET-AFb

BMI (kg/m2)

<70 kg 
70-90 kg
>90 kg

4025 (28)
6166 (44)
3977 (28)

4.62
4.16
2.46

5.42
4.82
2.37

0.71
3.14
3.04
1.67

3.88
4.12
1.86

0.78

≤25
25 to ≤35
>35

3445 (24)
8826 (62)
1891 (14)

4.25
3.83
2.88

5.6
4.08
2.94

0.54
2.91
2.75
1.96

4.3
3.28
2.4

0.69

ARISTOTLEa

BMI (kg/m2)

≤60 kg 
60-120 kg
>120 kg

1985 (11)
15,172 (84)
982 (5)

2.01
1.23

0.a44

3.2
1.44
1.13

0.64
2.33
2.15
1.55

4.28
3.02
2.08

0.02

18.5 to <25
25 to <30
≥30

4052 (22)
6702 (37)
7159 (39)

1.65
1.37
0.97

2.36
1.47
1.28

0.41
2.22
2.04
2.12

4.70
2.82
2.51

0.006

ENGAGE-AFb*

BMI (kg/m2)

≤55 kg 
79.8-84 kg
≥120 kg

1082 (5)
2153 (10)
1093 (5)

7.3
3.5
2.1

6.5
4.7
1.6

0.52
5.3
5.8
6.3

9.3
7.7
6.5

0.35

18.5 to <25
25 to <30
30 to <35
35 to <40
≥40

4491 (21.4)
7903 (37.6)
5209 (24.8)
2099 (10)
1149 (5.5)

2.1
1.6
1.3
1.2
0.8

2
2.1
1.8
1.0
0.5

0.16

3.2
2.7
3.0
2.3
2.9

3.7
3.7
3.3
3.4
3.5

0.81

BMI, body mass index; DOAC, direct oral anticoagulant; VKA, vitamin K antagonist. 

*Event rates are reported for the approved dose of DOACs.
a% per year.
bTotal event rate, %.
cRate per 100 patients per year.
dP value for interaction.
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patients treated warfarin compared with apixaban, but similar 
risk between agents in patients greater than 120 kg. A small 
number of patients were more than 140 kg (1.4%), and event 
rates were so low in this population that a separate analysis 
was unable to be completed. If BMI information was avail-
able, patients were assessed by normal, overweight, or obese 
BMI (TABLE 36,24-30). Similar to the weight analysis, no treat-
ment interaction was identified for SSE across BMI catego-
ries. Obese patients did not have the significant reduction in 
major bleeding that was seen in the normal and overweight 
populations with the use of apixaban. 

Edoxaban
In ENGAGE-AF, patients with AF and a CHADS2 score of 
2 or higher were randomized to either edoxaban 60 mg or 
30 mg once daily, or warfarin.27 In the overall study popu-
lation, both edoxaban doses met criteria for noninferiority 
in prevention of SSE compared with warfarin. Edoxaban 
60 mg met statistical significance for superiority compared 
with warfarin and was selected for FDA approval based on 
the PK and clinical data. Major bleeding was significantly 
reduced in both edoxaban groups compared with warfarin. 
Post hoc subanalyses for the primary efficacy and safety end 
points were completed according to BMI and body weight.28 
Of the total of approximately 21,000 patients included in the 
trial, roughly 40% were classified as obese (BMI ≥30) and 
5.5% of the total population were morbidly obese (BMI ≥40). 
In warfarin patients, time in therapeutic range increased as 
BMI increased, driven by a lower median time in therapeutic 
range in underweight patients. In patients receiving edox-
aban, median trough concentrations at 1 month were similar 
across BMI groups. When comparing outcomes between the 
edoxaban 60 mg and warfarin groups, there was no signifi-
cant interaction according to BMI category for the primary 
efficacy or safety outcomes. However, there was a higher 
rate of ischemic SSE in the edoxaban group compared with 
warfarin for patients with a BMI greater than or equal to 
40 (P = .047). These data should be interpreted with caution 
given the low overall event rate in this BMI category (10 
events). Outcomes were also evaluated according to weight 
class: low body weight (≤55 kg, bottom 5th percentile), 
middle body weight (79.8-84 kg, 45-55th percentile), and 
high body weight (≥120 kg, top 5th percentile).29 The risks of 
SSE and major bleeding were similar between edoxaban 60 
mg and warfarin for each of the 3 groups. 

An additional consideration in obese patients is the impact of 

the renal restrictions in the FDA labeling. Avoidance of edox-
aban is recommended in patients with an estimated creatinine 
clearance (CrCl) greater than 95 mL/min.14 In ENGAGE-AF, 
patients with high body weight (≥120 kg) had a median CrCl of 
129 mL/min (IQR, 105.6-157.7 mL/min), which would prohibit 
use per FDA labeling.29 Although the necessity of this restriction 
has been questioned based on the discordant results from the 
obese and renal subgroup analyses, it will nonetheless limit use 
of edoxaban in the obese population. 

Real-World Experience
Despite limited prospective data for the use of DOACs in 
obese and morbidly obese patients, real-world utilization in 
this population expanded due to increasing frequency with 
which obesity is encountered in the AF population and the 
known advantages of DOACs in the general population. 
Real-world, observational studies have been published that 
describe DOAC-associated outcomes in obese and morbidly 
obese patients with AF. While observational studies have 
several limitations, such as potential for selection bias 
and confounders to impact results, they can share valuable 
insights into real-world practices and into patient populations 
that may not be evaluated in randomized controlled trials.

There are many published observational cohort studies 
describing the use of DOACs in the obese population. These 
studies range in size from fewer than 100 patients to large 
registry analyses. Details for some of the larger, recently 
published cohort studies are described in TABLE 4.32-38 Many of 
the studies evaluated outcomes in the morbidly obese popula-
tion (BMI ≥40) where data from phase 3 trials are lacking. Some 
limitations of the cohort data include method of identification 
of the study population (ie, billing codes vs patient level data), 
inability to confirm appropriate DOAC dosing, and potential for 
underlying prescribing bias and other confounders not able to 
be accounted for in an adjusted analysis. Therefore, it is impor-
tant to reflect on the collective data as a whole and associa-
tions that were identified in multiple datasets. The majority of 
cohort studies associated DOAC use with similar or improved 
efficacy outcomes in the obese and morbidly obese populations 
compared with the use of warfarin in these patients or compared 
with nonobese populations.32-38 Generally, a reduction in 
bleeding outcomes was also associated with DOAC use. Addi-
tionally, several meta-analyses and systematic reviews utilizing 
clinical trial data and/or cohort data have not associated the use 
of DOAC with efficacy or safety concerns in obese or morbidly 
obese patients.39-43 
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Few studies compared outcomes among DOACs and there are 
not enough data to clearly hypothesize the preference of one 
over another in this population. Substantial numbers of patients 
received rivaroxaban, apixaban, or dabigatran in the real-world 
data, and 3 large analyses solely evaluated rivaroxaban or dabi-
gatran. Edoxaban is the least well described in the observational 
data, likely due to its late market appearance and low overall 
use in the general population. The limited data for use and 
restriction in patients with CrCl greater than 95 mL/min make 
edoxaban less suitable for selection in this population compared 
with the other agents, especially in the morbidly obese. Overall, 
most cohort studies did not describe the BMI distribution nor the 
BMI range that was captured in the patient populations greater 
than or equal to 40 kg/m2. It is possible that patients with more 
severely elevated BMI, such as greater than 55 kg/m2, remain 
underrepresented in these cohort studies and caution may need 
to be exercised in these patients.  

STAR

Describe the efficacy and safety outcomes associated 
with DOACs in obese and morbidly obese patients.

Current Guideline Recommendations
Few guidelines specifically address the use of DOACs in the 
obese population. In 2016, the ISTH published a guidance 
statement that recommended avoiding DOACs for SSE pre-
vention in AF and venous thromboembolism (VTE) preven-
tion and treatment in patients with a BMI greater than 40 
kg/m2 or a weight greater than 120 kg based on the limited 
clinical data and PK/PD data suggesting reduced exposure 
and shorter half-lives with increasing weight.44 Furthermore, 
if DOACs were used in this population, they suggested ob-
taining drug-specific peak and trough levels to confirm they 
fell within the expected on-treatment ranges. DOAC use in 

TABLE 4. SELECT OBSERVATIONAL COHORT STUDIES EVALUATING AF OUTCOMES IN OBESE PATIENTS ON DOACS32-38

Population*, n (%) DOAC, n (%) Comparator, n Results: DOAC vs comparator

Barakat 2021 <18.5: 455 (1.3)
18.5 to <30: 18,339 
(50.8)
30 to <40: 13,376 (37.1)
≥40: 3924 (10.9)

A: 8899 (48)
R: 6834 (37)
D: 2700 (15)
E: 21 (0.01)

W: 17,640 • Reduced risk of stroke (all BMI groups)
• Reduced risk of bleeding (morbidly obese 

group)

Coates 2021 ≤120 kg: 3522
>120 kg: 777

D: >120 kg D: ≤120 kg
No difference in composite of stroke/SE, clini-
cally relevant bleeding, all-cause mortality

O’Kane 2021 <30: 296
≥50: 299

Median BMI: 54.8 
BMI range: 50-97.8

A: 181
R: 118

BMI <30
A: 229
R: 67

Similar rates of stroke and major bleeding

Briasoulis 
2020

≥120 kg: 28,011 A: 4471 (41)
D: 3246 (29)
R: 3299 (30)

W: 10,338 • D and R similar risk of stroke; A, increased 
risk of stroke

• All reduced risk of major bleeding

Subgroup: 
BMI >40: 16,426

A: 3414 (42)
D: 2405 (29)
R: 2340 (29)

W: 8267 • Similar risk of stroke
• Reduced risk of major bleeding

Costa 
2020

30 to <35: 34,174 (48)
35 to <40: 19,017 (27)
≥40: 18,034 (25)

R: 35,613 W: 35,613 • Reduced risk of stroke/SE and major 
bleeding

• Results consistent for all BMI groups

Deitelzweig 
2020

≥30: 88,461 R: 22,053 (47)
A: 18,181 (39)
D: 6646 (14)

W: matched 1:1 • R and A reduced risk of stroke/SE; D, similar 
risk of stroke/SE

• A and D reduced risk of major bleeding; R, 
similar risk of major bleeding

Peterson 
2019

≥40: 7126 R: 3563 W: 3563 • No difference in stroke/SE or major bleeding

A, apixaban; BMI, body mass index; D, dabigatran; E, edoxaban; R, rivaroxaban; SE, systemic embolism; W, warfarin

*BMI expressed as kg/m2.
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obese patients up to a BMI of 40 kg/m2 or weight of 120 
kg was considered appropriate. This guidance predates a ma-
jority of the published large, real-world, registry analyses. 
Similar guidance was also incorporated into American and 
European AF treatment guidelines. In 2018, the European 
Heart Rhythm Association updated their practical guide for 
the use of DOACs in patients with AF.45 Consistent with the 
ISTH recommendations, they suggest use of vitamin K an-
tagonists in patients with a BMI greater than or equal to 40 
kg/m2 or weight greater than 120 kg due to the limited data 
for DOACs. In 2019, the American Heart Association/Ameri-
can College of Cardiology/Heart Rhythm Society released a 
focused update to the AF treatment guidelines.46 While they 
make no recommendation for or against DOACs in the mor-
bidly obese population, they state DOAC drug levels may be 
indicated for evaluation of drug absorption in severely obese 
patients (BMI >35 or weight >120 kg).

Most recently in 2021, the ISTH updated their 2016 guid-
ance for DOAC use in obesity, specific to VTE prevention and 
treatment.47 For patients with a BMI greater than 40 kg/m2 or 
weight greater than 120 kg, they now suggest rivaroxaban or 
apixaban are among appropriate options for VTE treatment, 
regardless of high BMI and weight. They suggest against the use 
of dabigatran or edoxaban for VTE treatment in this population 
based on “unconvincing” data for dabigatran and lack of data for 
edoxaban. They also suggest against regularly following peak or 
trough drug-specific DOAC levels because there are insufficient 
data to influence management decisions. It is important to note 
that this guidance is specifically for VTE treatment based on the 
scope of the literature review that was conducted for that state-
ment. However, these updated recommendations demonstrate 
the incorporation of cohort data and meta-analyses to guide 
use of these agents in an area otherwise lacking clinical trial 
data. Similar, if not more, data are available in the AF popula-
tion and a similar update would be expected that included the 
use of rivaroxaban, apixaban, or dabigatran in morbidly obese 
patients with AF. Use of edoxaban in the morbidly obese will 
likely remain limited due to lack of data. 

Role of the Pharmacist 
The pharmacist plays an integral role in ensuring the safe 
and efficacious use of anticoagulation therapy through drug 
therapy selection, dosing, education, and follow-up. The 
pharmacist can guide appropriate drug therapy selection by 
integrating critical appraisal of the literature with patient-
centered care. While the benefits of DOAC over warfarin 

are well recognized in the general population, expanded use 
into special populations, such as obesity, requires weighing 
available options and utilizing available data and experience 
to determine if expanded use is acceptable. This includes 
incorporation of additional patient characteristics into drug 
selection, such as end-organ function, age, concomitant 
drug therapies, and other comorbidities that may impact 
bleeding risk, thrombosis risk, or drug effect. As a trusted 
and accessible medical professional, the pharmacist can also 
engage the patient to take an active role in their health and 
medication decisions and management. The patient should 
discuss their preferences for a given medication, lifestyle 
factors that may impact adherence and follow-up, and medi-
cation affordability. 

If a DOAC is selected, the pharmacist should ensure an 
appropriate dose is prescribed based on approved labeling and 
appropriate calculation of renal function (eg, CG formula using 
total body weight and actual serum creatinine). Several obser-
vational studies have described inappropriate, off-label DOAC 
dosing in the general population and its potential association 
with poor outcomes, including increased bleeding and stroke 
risk.48,49 Inappropriate dosing by a provider may be an inten-
tional effort to balance perceived risks of therapy or may be 
an unintentional misunderstanding of labeled dosing or renal 
function estimation. The pharmacist should address all inap-
propriate dosing through direct provider education and should 
be involved with implementation of tools, such as order sets 
and alerts, that help direct appropriate prescribing throughout 
the health care system. The pharmacist is also responsible for 
patient education to facilitate appropriate administration, knowl-
edge and self-monitoring of adverse effects, and compliance. 
Patient education should include discussion of the following: 
(1) bleeding risk including specific examples of common or life-
threatening bleeding and appropriate patient response (eg, nose 
bleeding, gastrointestinal bleeding, intracranial hemorrhage, 
and when to engage emergency services), (2) ischemic stroke 
risk (eg, signs and symptoms of stroke, and the need to promptly 
engage emergency services), (3) appropriate timing and drug 
administration technique (TABLE 111-16), (4) the potential for drug 
interactions including specific examples of over-the-counter 
medications to avoid, (5) avoidance of high-risk activities that 
may cause bleeding (eg, contact sports), and (6) the importance 
of compliance and follow-up. 

As advised in major guidelines, routine assessment of DOAC 
drug activity levels should be discouraged, including in most 
obese individuals. The “on-treatment” drug level ranges observed 
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in phase 2/3 clinical trials were wide, demonstrating high inter-
individual variability in drug exposure. A therapeutic range 
has not been identified nor studied in a prospective, controlled 
manner. Comparison of an individual’s peak and trough levels 
with “on-treatment” values may mislead the clinician, as they 
cannot be expected to yield similar bleeding and thrombotic 
outcomes if the baseline risk of the patient differs from the 
lower complexity patients included in the trials. Furthermore, 
post hoc analysis has identified patient-specific factors, in addi-
tion to or instead of drug exposure, to have strong associations 
with outcomes (eg, anemia, history of bleeding, antiplatelet 
use).50,51 It is the pharmacist’s role to educate providers on this 
information and the limited circumstances in which DOAC drug 
activity levels may be considered. This could include assessment 
for drug reversal, clearance before major surgery, or, rarely, for 
continuation of long-term therapy where multiple factors may 
influence drug effect or absorption. In the latter circumstance, 
it should be emphasized that off-label dose adjustment based 
on drug activity levels cannot be supported and selection of 
alternative therapy would be warranted for undesirable levels. 
Despite the lack of drug level monitoring, pharmacists can have 
an important role in patient follow-up, including frequency 
and assessment of monitoring parameters that affect dosing 
(ie, renal function assessment every 6-12 months), screening 
for drug interactions, assessment and management of adverse 
effects, and periprocedural management.   

Conclusion
Despite PK uncertainty and case reports of DOAC drug 
failure in obese patients, large observational cohort studies 
and meta-analyses describe overall acceptable efficacy and 
safety outcomes in obese patients with AF treated with 
DOACs. This has included the use of dabigatran, rivarox-
aban, or apixaban. Data for the use of edoxaban in morbidly 
obese patients remain limited. Given the unlikelihood of 

large, randomized trials being completed in this patient 
population, pharmacists must determine if the current body 
of literature provides enough support to proceed with use. 
The known benefits of DOACs over warfarin in the general 
population implore the clinician to find a balance between 
cautious avoidance when there is lack of data or demon-
strated harm and unnecessary avoidance when harm has not 
been identified. This is evidenced in the recent updates made 
to the ISTH clinical guidance on the use of DOACs in the 
obese population. The pharmacist plays a key role in patient 
and drug selection, dosing, education, and follow-up. Obese 
patients prescribed DOACs should be routinely reassessed 
for safety or efficacy concerns and changes in parameters that 
may impact drug dosing.  
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POSTTEST QUESTIONS

1. In morbidly obese patients, which body weight should 
be used to calculate creatinine clearance for dosing 
direct oral anticoagulants (DOACs)? 
A. Ideal body weight
B. Lean body weight
C. Adjusted body weight
D. Total body weight

2. Which statement is true regarding physiologic 
alterations in obese patients that could impact the 
pharmacokinetics of DOACs?
A. There is a reduction in volume of distribution of 

hydrophilic drugs that could lead to reduced efficacy.
B. There is a reduction in volume of distribution of 

lipophilic drugs that could lead to reduced efficacy.
C. There is an increase in glomerular filtration rate 

that could lead to reduced efficacy of renally 
eliminated drugs.

D. There is a decrease in glomerular filtration rate 
that could lead to reduced efficacy of renally 
eliminated drugs.

3. Which DOAC has the least published data describing its 
use in the morbidly obese population for prevention of 
stroke and systemic embolism in atrial fibrillation? 
A. Apixaban
B. Dabigatran
C. Edoxaban
D. Rivaroxaban

A 60-year-old woman (weight 118 kg, height 5'2") with 
a history of heart failure and hypertension is diagnosed 
with new atrial fibrillation. Her laboratory results include 
a serum creatinine level of 1.1 mg/dL and hemoglobin of 
11.3 mg/dL. Her medications are lisinopril 20 mg daily 
and spironolactone 25 mg daily. You engage the patient 
in a discussion regarding anticoagulation therapies. The 
patient travels a lot for work and expresses concern with 
laboratory monitoring and taking medications multiple 
times per day. 

4. Which of the following is appropriate to share with the 
patient and physician regarding the use of DOACs in 
patients with morbid obesity? 
A. There are no available data for the use of DOACs in 

morbidly obese patients.
B. DOACs are associated with harm when used in 

morbidly obese patients.
C. Obese and morbidly obese patients were excluded 

from phase 3 clinical trials.
D. Large, real-world studies have not signaled concern 

with the use of DOACs in morbidly obese patients 
compared with warfarin.

5. Based on clinical data, patient characteristics, and 
patient preferences, which of the following is most 
appropriate for the pharmacist to recommend for this 
patient? 
A. Warfarin 5 mg daily
B. Edoxaban 60 mg daily
C. Rivaroxaban 20 mg daily
D. Apixaban 5 mg twice daily
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Ivizia
Manufactured by Thea Pharma Inc.
Ivizia lubricant eye drops are a preservative-free option 
for patients seeking lasting relief from dry eye and 
ocular surface protection. It delivers increased tear film 
thickness for up to 4 hours. Ivizia includes trehalose for 
bioprotection, osmoprotection, and rehydration, as well 
as hyaluronic acid and povidone for long-lasting relief 
and lubrication. The multidose bottle is designed for 
calibrated dosing and protection against contamination. 
Ivizia is suitable for all patients with dry eye, including 
those who wear contact lenses.

FOR MORE INFORMATION:
ivizia.com

SEE OUR AD 
ON PAGE 63

Embecta
Marketed by Embecta Corp.
Embecta offers a wide range of products for patients with diabetes. Previously part of BD, Embecta has the same 
packaging, National Drug Code, and order codes. It also offers the same products and support, including Nano 2nd 
Gen Pen Needles, insulin syringes with the BD Ultra-Fine needle, and the BD Diabetes Care app to help patients 
manage their diabetes.

FOR MORE INFORMATION: 
embecta.com/en-us

Reese’s Pinworm 
Medicine
Manufactured by Reese 
Pharmaceutical Company
Reese’s Pinworm Medicine is an OTC option to treat 
pinworms, the most common intestinal parasite 
in the US. The formula contains pyrantel pamoate, 
the only OTC anthelmintic recognized by the FDA. 
The treatment is available as a suspension and is 
indicated for patients 2 years and older. It is highly 
effective and usually takes just 1 dose. Possible 
adverse effects include abdominal cramps, nausea, 
vomiting, diarrhea, headache, and dizziness.

FOR MORE INFORMATION: 
reesespinworm.com 

SEE OUR AD 
ON PAGE 27

SEE OUR AD 
ON PAGE 7
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