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As we head into March, things appear to be
looking up on the COVID-19 front. Hospitalizations and
deaths are down nationwide, and mask mandates are being
lifted across many states, towns, and school districts.
Since early 2020, pharmacists, pharmacy technicians, and
other pharmacy employees have been on the front lines of
this pandemic, which appears to be moving into the endemic
stage. But COVID-19 is likely not going away any time soon, and
nor is pharmacy professionals’ role in combating the disease.
For instance, during the State of the Union address on
March 1, 2022, President Joseph R. Biden announced that a
major part of the new National COVID-19 Preparedness Plan
is “Test to Treat,” which will enable Americans to get tested
for COVID-19 at pharmacies and receive free antiviral pills
“on the spot” if they test positive.
Count on Pharmacy Times® to continue providing the latest
news and actionable information on COVID-19 and on the many
other topics that are of interest to pharmacy professionals.
One such topic is mental health, the spotlight for our
March issue. Our look at mental health includes the cover
feature by Kathleen Kenny, PharmD, RPh, who explores the
link between hypertension and cognitive decline and how
pharmacists can help patients get regular checkups, use
blood pressure machines correctly, and improve adherence.
Other articles examine the Combat Methamphetamine
Epidemic Act of 2005 and how adequate training can help
pharmacy technicians recognize the signs of drug abuse.
Elsewhere in the issue, we discuss ways to help patients
overcome insomnia, skinny labeling for generic drugs, and
the third and final part of the Pharmacy Times® 2021 Salary
and Job Satisfaction Survey.
In addition, our Future of Pharmacy resource center is
now live at PharmacyTimes.com. Among the video interviews is one with David P. Zgarrick, PhD, FAPhA, a professor at Northeastern University School of Pharmacy and
Pharmaceutical Sciences, who addresses what the future of
the profession may look like. You can also peruse articles
such as “The Future of Patient Safety Is in Automation, Digital
Health.” We will continue to add valuable content over the
coming months, so check out the resource center (https://www.
pharmacytimes.com/clinical/future-of-pharmacy).
Be sure to look at the robust content housed within
PharmacyTimes.com’s many other resource centers, which
encompasses topics ranging from attention-deficit/hyperactivity disorder to herpes zoster. We also have content
organized by clinical role, such as retail, specialty pharmacy,
students, and technicians.
Thanks for reading.
HAPPY SPRING!
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Social Comments
ON FACEBOOK

You had a lot to say about the burnout of pharmacy professionals:
Marielena M.: In my
state of Texas there
were 3 pharmacy
schools until about 10
years ago, and there was
always a shortage of
pharmacists.

Amin K.: Pharmacists’ scope of
practice is limited and restricted
despite the knowledge/training
of pharmacists [being] very
diversified as well as robust.
Need to add pharmacists that are
trained in diagnosing and could
serve patients with at least a
primary care provider role.

Jennifer P.: There is a
nursing shortage but
[a] pharmacist surplus. I
wonder if this avenue has
been explored?

WORTH MENTIONING

BE SOCIAL!
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Tell us why you’re proud to be a pharmacist and why
the profession is so important.
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Use #APharmacistIs on social media or email submissions to
Aislinn Antrim at aantrim@pharmacytimes.com.

FDA Approvals

© lashkhid ze tim / Adobe Stoc k

Biologics License Applications, Biosimilars, Generics, and New Drug Applications
Drug name

Indication

Manufacturer

Date approved

Faricimab-svoa (Vabysmo)

Indicated for the treatment of diabetic macular
edema and neovascular, or "wet," age-related
macular degeneration

Roche

1/31/22

von Willebrand factor
(recombinant)

Indicated for routine prophylaxis to reduce the
frequency of bleeding episodes in patients with
severe type 3 von Willebrand disease who are
receiving on-demand therapy

Takeda Pharmaceutical
Company Limited

1/31/22

Cabotegravir and rilpivirine
(Cabenuva)

Indicated for every-2-month dosing treatment of
HIV-1 in virologically suppressed adults on a stable
regimen, with no history of prior treatments that
were unsuccessful and with no known or suspected
resistance to either cabotegravir or rilpivirine

ViiV Healthcare

2/1/22

Sutimlimab-jome (Enjayo)

Indicated to decrease the need for red blood cell
transfusion because of hemolysis in adults with cold
agglutinin disease

Sanofi

2/4/22

Baclofen Oral Suspension
(Fleqsuvy)

Indicated for the treatment of individuals with
spasticity from multiple sclerosis or individuals with
other spinal cord diseases or injuries

Azurity
Pharmaceuticals, Inc

2/7/22

Juvederm Volbella XC

Indicated for improvement of intraorbital hollows
in adults 21 years or older

Allergan Aesthetics, an
AbbVie company

2/8/22

Mitapivat (Pyrukynd)

Indicated for the treatment of hemolytic anemia
in adults with pyruvate kinase deficiency

Agios Pharmaceuticals,
Inc

2/17/22

Empagliflozin (Jardiance)

Indicated to lower the risk of cardiovascular death
and hospitalization for heart failure in adult patients

Boehringer Ingelheim

2/24/22

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

Pharmacies
Can Win the
Reimbursement
Battle and Still
Lose Their
Livelihood

Breadth, Intensity of Vertical
Integration Keeps Growing,
Leaving Pharmacies’ Future Role
Uncertain
By TROY TRYGSTAD, PHARMD, PHD, MBA, PHARMACY
TIMES ® EDITOR IN CHIEF

into the future for pharmacy practice.
More than 100 million vaccines have been administered; tens of
thousands of pharmacies are providing point-of-care testing and thousands of them are providing infusion services. The appointment-based
model and scheduling systems have gone mainstream. If this is the
future, count me in. For the first time in the history of community
pharmacy economics and sustainability, providing services rather than
prescription medications is driving margins and workflows for many
US pharmacies.
Yet we do not know what postpandemic, COVID-19–endemic
community pharmacy practice looks like. Will immunizations and
point-of-care testing continue to carry the day? Or will new services
and state-level expansions of scope of practice for initiating oral
contraceptives or pre- and postexposure prophylaxis, say, extend
COVID-19’s momentum, transforming dispensing locations into
primary pharmacy care sites?
What is clear is the continued degradation of the productreimbursement model, with buy-sell-dispensing fee margins getting
smaller and smaller.

COVID-19 HAS OFFERED US A GLIMPSE

Consternation Over Clawbacks and Anticompetitive
Behavior
The National Community Pharmacists Association recently conducted
a survey asking members what the top advocacy related issues were.
Unsurprisingly, the top 3 were direct and indirect remuneration fees, anticompetitive behavior via patient channeling, and vertical integrations.1
The Federal Trade Commission’s recent “no thank you” vote for
studying the anticompetitive behavior of pharmacy benefit managers2 is a clear blow to the promise of a well-functioning marketplace.
Nevertheless, advocacy intensity will no doubt grow on all sides, and
eventually, some sort of increased surveillance, monitoring, and regulation will prevail, constructive or otherwise.

Vertical Integrations Continue Apace

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

director of Community Pharmacy Enhanced Services Network
(CPESN) USA, a clinically integrated network of more than 3500
participating pharmacies.
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It is not hard to find pharmacy echo-chamber headlines and passionate
blog posts railing against the state of the dispensing marketplace. These
also call out the unfair business practices of more than half of the
30 largest companies in the United States that make most of their money
on almost everything except their own in-house retail and mail-order
pharmacies. But it is much more challenging to find commentary and
articles on what is perhaps a more market-disrupting and transformational trend: the co-opting of pharmacy with medical providers.
Once upon a time, either through regulation or a “gentleman’s agreement,” the comingling of dispensing ownership and medical practice
ownership, with their separate authorities, business models, cultures,
and workflow, was frowned upon. That posture may now be considered
quaint if not dangerous for a medical provider or pharmacy. CVS got the
ball rolling at scale with MinuteClinics, which mostly focus on

Subscribe to our
newsletters for
practical tips and
valuable resources

convenience care, and with minimal integration of its
onsite pharmacies. Meanwhile, the Health Resources
and Services Administration’s 340B drug pricing program
opened the floodgates for access to discounted drugs
when attached to medical providers’ prescriptions when
they allowed multiple contract pharmacies per qualifying
practice. Recently, these progenitors of vertical integration
across care team member businesses (but not, perhaps, care
delivery) have been put on anabolic steroids, with Kroger’s
Little Clinics, Walgreens investing tens of billions of dollars in primary care infrastructure and relationships and a
potential buy of care management resources, and Walmart
Health’s foray into primary care. Further, add to the retail
pharmacy setting of care the reverse migration occurring on
the health system and 340B-eligible entity side, with most
medical providers using in-house pharmacy providers for
mail order or doubling down on contract pharmacy partners
by aggressively channeling patients to those pharmacies.
Notably, health system applications for “look-alike” federally qualifying entities have increased substantially.

Will Patient Choice of Pharmacy Wither Away?
Whether it’s medical coming to pharmacy as a site of care
or pharmacy going to medical as a dispensing outlet, influencing or altogether limiting pharmacy choice is rapidly
increasing, on a trajectory that could outpace pharmacy
benefit manager mail-order channeling. Any willing provider laws, provisions, and standards have experienced
wide-ranging and often sophisticated workarounds, going
well beyond co-pay differentials and aggressive marketing
to “use the vertical.” Much like the battle over internet neutrality, in which commerce depends on the telecommunications company’s bandwidth nodes and algorithms with
potential favoritism pay-to-play in an “open internet,” a
consumer-driven marketplace of pharmacy choice is hard
to maintain when insurance, medical care, and pharmacy
are financially comingled. The verticals destroy the horizontals and with it consumers’ ability to effectively “shop
with their feet.”

© Lily Re eves

Pharmacy’s Role in a Centralized, Vertically
Integrated System
This vertical integration trend might not be so concerning
were it not for the uncertainty of the role of the community
pharmacy and pharmacist in a vertically integrated care
delivery system. Which is the dog and which is the tail?

CO-OPTING OF PHARMACY

And what are their functions? Does a company with both
medical care and pharmacy assets argue against pharmacist
“provider status,” as that company is invested in keeping
medical services billing with medical providers? Or does the
proximity of care create a “1 + 1 = 3” opportunity for empowering community pharmacists and other pharmacy staff to
enter into collaborative practice and cooperative activities
that lead to more effective and efficient medical billing for
services, such as chronic care management or remote physiological monitoring?

Grand Battle of the Care Settings: Post Care Team
Integration Landscape
Five years from now, there may be very few traditional medical providers without a pharmacy and very few traditional
pharmacies without a medical provider within the same
footprint. This raises an important question for pharmacists and other staff members in community pharmacies.
Which model of care will prevail: the medical-centric or the
enhanced pharmacy-centric? Will pharmacists’ responsibilities and opportunities for care delivery increase or be minimized to shunt billing opportunities to the on-site clinic?
Who will capture market dominance: the well-established health system and traditional medical clinic or the
highly accessible “retail” setting? Perhaps patients and their
needs will migrate to both and create a parallel clientele,
with those needing specialty care heading in one direction.
Will generic dispensing, low acuity care, and standard disease state be the preponderance of practice in community
pharmacies? Only time will tell. ■

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.
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News From PharmacyTimes.com

2021: Pharmacists Are
Moderately Satisfied
With Salary, Job
Satisfaction, Survey
Shows (Part 3)
In the Third Part of the Series, We Further
Explore the Factors That Contribute to
Overall Happiness in a Position
By JILL MURPHY

PART 1 OF OUR ANALYSIS of the Pharmacy Times® Salary
and Job Satisfaction Survey provided an overview of
results. These showed that when pharmacists were asked
to rate their overall job satisfaction on a scale of 1 to 7
(with 1 being “not at all” and 7 being “extremely”), the
average response among the 151 respondents was 4.41.
Part 2 highlighted pharmacists’ satisfaction with their
total compensation, with the average response again
being 4.41.

In Part 3 of the series, we further explore pharmacists’
job satisfaction and the factors that contribute to their
overall happiness in a position.
Pharmacy Times® asked respondents to determine
which 3 factors were their driving contributors to job
satisfaction: autonomy, being a key opinion leader in
my specialty, challenges, colleagues, compensation,
dynamic profession, facility where I practice, improving
patient’s health, opportunities for advancement, patient
interactions, prestige of pharmacy profession, and pride
in what I do.
The top 3 responses among 151 pharmacists were compensation (17.5%), colleagues (15.8%), and pride in what
I do (11.4%).
We also asked respondents to determine which of the
following were their main contributors to job dissatisfaction: colleagues, commute, compensation, facility
where I practice, frustration with providers, interactions
with health insurance companies, limited scope of
practice, management, work hours, work/life balance,
and workload.
Of these options, the top 3 were workload (23%), management (16.3%), and work/life balance (16.3%).
In addition, we asked how motivated respondents
were by the potential for advancement in their organization, using the previously mentioned scale of 1 to 7,
but few were motivated by the possibility of promotion.
Among the 151 respondents, the average response was
just 3.32.
When asked how likely they would be to choose a
pharmacy career again if they had the opportunity to
start over, the respondents indicated a lack of enthusiasm. The average response was 3.34. ■

THE FULL SURVEY RESULTS WILL BE AVAILABLE AT PHARMACYTIMES.COM.
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When asked how likely
they would be to choose
a pharmacy career again
if they had the opportunity
to start over, the
respondents indicated a
lack of enthusiasm.
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COVID -19

Postvaccine Exercise Increases
Antibodies
GETTING 90 MINUTES of mild- to moderate-intensity physical

activity shortly after receiving the COVID-19 or influenza vaccine may offer an additional immune boost, according to findings from a study from Iowa State University.
The study authors found that individuals who exercised on a
stationary bike or went for a 90-minute walk after immunization

Link Is Likely Between AgeRelated Cognitive Disorders and
Mitochondrial Dysfunction

Data Show Elevated Risk of Blood
Clots After COVID-19 Vaccine

THE PROGRESSION OF ALZHEIMER disease (AD) is close-

ly following vaccination with the ChAdOx1-S (AstraZeneca)
COVID-19 vaccine, according to results of 2 studies published
in PLOS Medicine.
In the first study, investigators from the University of Edinburgh
and British Heart Foundation Data Science Centre, United Kingdom,
analyzed the electronic health records (EHRs) of 46 million individuals in England. In a second study from the University of Edinburgh,
investigators focused on a data set of approximately 11 million individuals in England, Scotland, and Wales.
Cases of thrombosis, which occurs when blood clots block an
artery or vein, have been reported after individuals received the
COVID-19 vaccine.
However, the rates of common arterial and venous events,
including deep vein thrombosis, myocardial infarction, pulmonary embolism, and stroke, are typically hard to measure based on
case reports alone.
In the first study, investigators analyzed the EHRs of individuals
living in England. Approximately 21 million had received the vaccine at some point during the study time span of December 2020
and March 2021.
The investigators found that for individuals 70 years or older, the
risk of arterial and venous thrombotic events was slightly lower in
the 28 days following vaccination with either the Pfizer BNT162b2
or ChAdOx1-S vaccine. They adjusted for the range of demographic
characteristics, as well as comorbidities. Additionally, in individuals
under the age of 70 years, the risk of arterial and venous thrombotic
events was comparable in the 28 days following vaccination. However, a small increased rate of intracranial venous thrombosis was
observed after vaccination with ChAdOx1-S.
“In adults under 70 years, the small increased risks of intracranial
venous thrombosis and hospitalization with thrombocytopenia after
first vaccination with ChAdOx1-S are likely to be outweighed by the
vaccines’ effect in reducing COVID-19 mortality and morbidity,” the
investigators noted.
There was a corresponding excess risk of an estimated 0.9 to 3 per
million, varying by age and sex. This was approximately twice the
rate of those who were unvaccinated, even after adjusting for a range
of demographic characteristics and comorbidities.—Ashley Gallagher

ly associated with oxidative brain damage, results of a
study published in Biomedicines show.
Previously, the investigators had found that oxidation levels
were substantially higher in older rats with vitamin E deficiency than in younger rats. Additionally, the reactive oxygen
species (ROS) production via mitochondrial oxidation could
damage brain cells, implying a strong link between AD and
mitochondrial dysfunction.
The mitochondrial electron transport chain, which is
required for generating energy during cellular processes, also
produces ROS that attack tissues and cause oxidative damage. The damage can lead to mitochondrial dysfunction and
even cell death.
Because the brain uses more oxygen than other organs, it is
the most vulnerable to ROS damage.
According to other literature, ROS also causes the buildup
of amyloid-β (Aβ), which marks the onset of AD.
The investigators used 3 groups of mice with AD, aged 3, 6,
and 20 months, along with healthy controls. To test their cognitive and coordination abilities, the mice were examined in
2 experiments: the Morris water maze and the rotarod test.
Investigators noticed that the mice with AD took longer
to complete their maze goals but did not slow down. In the
rotarod test, the 6- and 20-month-old mice with AD stayed on
the rod for a longer time, whereas the age-matched control
mice fell off more quickly.
Therefore, these results suggest that the mice with AD were
cognitively impaired but did not have any coordination issues.
To identify which AD-related proteins were responsible
for such cognitive impairment, the investigators collected
tissue samples from various parts of the brain from both
groups of mice and assessed the levels of oxidative markers in the sample.
First, they found that mice with AD had higher levels of Aβ,
with a gradual increase observed with age. Additionally, the
AD-related protein Aβ1-42 was significantly higher in the hippocampus than in other parts of the brain.—Ashley Gallagher
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generated more antibodies in the subsequent 4 weeks compared
with those who continued their daily routines or did not exercise
after vaccination. The investigators noted similar results when they
conducted an experiment with mice and treadmills.
Antibodies serve as the body’s “search and destroy” line of
defense against viruses, bacteria, fungi, and parasites, and immunizations enable the immune system to identify specific antigens and
respond to them by strengthening the body’s defenses.—Jill Murphy
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Hypertension
Can Lead to
Cognitive
Decline
Help Patients Get Regular Checkups and
Show Them How to Use BP Machines and
Improve Adherence
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By KATHLEEN KENNY, PHARMD, RPH

A

pproximately 49.9% of Americans over 20
years old have hypertension, according to
the CDC.1 Additionally, the World Health
Organization reports that worldwide, an estimated 1.28 billion individuals aged 30 to 79 years have
hypertension, with approximately 46% unaware
they have the condition.2
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Blood pressure (BP) is the force of blood against the artery
wall. The measurement has 2 numbers: the first is the force
of pressure during contraction of the heart, and the second is the force of pressure between beats. BP fluctuates
throughout the day. Hypertension is defined as a BP consistently greater than normal, and should be diagnosed when
a patient consistently has BP readings of 130/80 mm Hg or
above, according to 2017 guidelines.1
Hypertension is often referred to as “the silent killer,”
because individuals may show no signs or symptoms.
Therefore, it is important to check BP on a regular basis.
This is often done at a physician’s office during a medical
visit but can also be done at home. Those with diagnosed
hypertension should check their pressure regularly at home
and document the readings.

SEQUELAE OF HYPERTENSION
Early detection of hypertension is vital, as it may cause
damage to end organs if it remains untreated. Hypertension
can cause the following conditions3:
Angina. Damage to blood vessels
leading to the heart may cause
microvascular disease, resulting in
severe chest pain.
Cognitive decline. Hypertension
results in anatomic and functional
changes to the brain’s vascular
system.
Heart attack. Damage to the arteries of the heart from hypertension
may cause the arteries to become
blocked and prevent blood flow to
the heart muscle.
Heart failure. The increased workload of the heart may cause the
heart to enlarge, making it unable
to supply blood to the body.

Stroke. Hypertension can cause
the arteries to the brain to become
blocked or even rupture.
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Kidney disease or failure.
Damage to the arteries surrounding the kidneys may reduce their
ability to effectively filter blood.
Peripheral artery disease.
Atherosclerosis is a common consequence of hypertension. This
narrowing of the arteries to the
arms, head, legs, and stomach can
cause fatigue and pain.
Sexual dysfunction.
Hypertension may reduce blood
flow to sexual organs, causing
decreased libido in women and
erectile dysfunction in men.

Vision loss. Hypertension can
damage or strain blood vessels in
the eyes, resulting in vision loss.

The mechanisms underlying cognitive decline are complex. Age-related functional and structural changes in
cerebrovascular large and small blood vessels play a role
in cognitive decline. These changes adversely affect brain
circulation, which is exacerbated by arterial hypertension.
Therefore, hypertension-related cognitive dysfunction
develops due to the imbalance of autoregulation of cerebral
blood flow and cerebral vascular alterations.4
The prefrontal region is the most developed region of the
brain and processes the most complex intellectual tasks,
such as cognition, concentration, perceptions, and volition,
as well as emotions.
Damage to this region brings about “executive dysfunction,” characterized by apathy, attention deficit, difficulty
planning and/or starting an activity, impaired mental performance, loss of inhibition, psychomotor retardation, and
spatial and visual alterations. This impairment involves
loss of voluntary attention control, resulting in immediate
(short-term) and time-dependent (long-term) memory loss
and potentially in emotional instability.4
In addition to these slow-developing dysfunctions, hypertension is a major cause of stroke. Approximately 10% to
30% of patients who have had a stroke develop dementia
within 3 months.3

Those with diagnosed hypertension should check their
pressure regularly at home and document the readings.
PREVENTING AND SLOWING COGNITIVE DECLINE
The results of several controlled, randomized, well-designed
trials have shown a positive effect of antihypertensive therapy in preventing and slowing cognitive decline associated
with hypertension. These studies primarily focused on calcium channel blockers and renin-angiotensin-aldosterone
system (RAAS) antagonists.3

CALCIUM CHANNEL BLOCKERS
Intracellular calcium homeostasis is heavily involved
in cognitive function. Aging impairs the ability of the
brain’s intracellular degradation system, leading to a cellular buildup of calcium. This induces cellular damage.
Neuroprotective effects of calcium channel blockers have
been shown independent of BP status.3

RENIN-ANGIOTENSIN-ALDOSTERONE SYSTEM
One treatment option is aldosterone antagonists. Increased
plasma aldosterone levels have been associated with
decreased cerebrovascular function in hypertensive
patients. These findings need to be confirmed with large,
randomized, controlled trials.3
Further, angiotensin-converting enzyme (ACE) inhibitors
reduce the accumulation of amyloid β peptides through
substance P that may degrade brain amyloid β peptide and
increase acetylcholine. ACE inhibitors may also decrease
neuronal injury through an antioxidative pathway. Those
that cross the blood-brain barrier have been found to be
more efficacious in slowing cognitive decline than non–brain
penetrating ACE inhibitors or calcium channel blockers.3
Finally, angiotensin II receptor blockers (ARBs) may have
neuroprotective effects because they cross the blood-brain
barrier and increase brain blood flow. However, findings
from studies have shown mixed results.3

β-ADRENERGIC BLOCKERS

The beneficial effects of β-blockers on cognitive function
have not yet been established. One major limitation is the
fact that β-blockers are not commonly used as monotherapy.
They are usually prescribed in combination with ACE inhibitors, ARBs, calcium channel blockers, and/or diuretics.3

Available evidence suggests that a reduction in cognitive
decline appears to be achieved with all antihypertensive
drug classes, including β-blockers. However, the neuroprotective effects of β-blockers appear to be inferior to
other classes.3

CONCLUSION
The contribution of hypertension to cognitive decline is
well recognized. In view of an aging population, the global
burden of hypertension, and the low quality of life associated with cognitive decline, not to mention all the other
comorbidities of uncontrolled hypertension, there is a great
rationale for improving BP control.
Special attention should be paid to reducing hypertension
in midlife, as it reduces the risk of developing cognitive
decline later in life.
Evidence supports the use of any antihypertensive drug
class. However, greater efficacy has been demonstrated
with ACE inhibitors, ARBs, and calcium channel blockers
in preventing and slowing cognitive decline. Combination
antihypertensive therapy is preferable to monotherapy, as it
provides additive and possible synergistic effects in BP control, prevention of stroke, and cognitive impairment.3
Cautious management of hypertension is imperative with
older individuals, as there is a potential for an increased
incidence of dementia and mortality in patients with low
BP. Cognitive tests should be implemented into practice
before starting therapy, especially in older patients who are
hypertensive. ■
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Help Patients
Prevent and
Reduce Insomnia

Sleeplessness Is Prevalent, and
Many Individuals Struggle to Find
Effective Relief and Treatment
By YVETTE C. TERRIE, BSPHARM, RPH

for which patients
seek medical care, and its effects vary in terms of duration and severity.
The most recent statistics from the Sleep Foundation indicate
that between 10% and 30% of adults experience frequent insomnia,
including between 30% and 48% of older adults.1
Approximately one-third of adults in the United States occasionally
experience insomnia. Ten percent to 15% report problems with functioning during the daytime, and 6% to 10% have symptoms severe
enough to meet the criteria for an insomnia disorder, according to the
American Psychiatric Association.2
The Sleep Foundation classifies insomnia into 2 main types:
•C
 hronic: long-term patterns of sleep issues. Patients have challenges falling asleep or staying asleep. Insomnia symptoms occur
at least 3 times per week and persist for at least 3 months.3
•S
 hort-term (acute or adjustment insomnia): often caused by
prolonged anxiety or stress over the death of a loved one, financial problems, job loss, or relationship changes. This type may
last for days or weeks, typically for fewer than 3 months; it can
occur in adults and children and frequently occurs during menopause and pregnancy.3
INSOMNIA IS ONE OF THE MOST COMMON CONDITIONS

Chronic insomnia can adversely affect academic performance,
health, and quality of life. It can cause irritability and daytime sleepiness, decreases work productivity, and increases the risk of motor
vehicle accidents. Statistics show that just 5% of individuals with
chronic insomnia sought care from their primary care physician,
specifically for insomnia, and just 26% of those patients discussed
insomnia during a visit for another medical issue.4
Factors contributing to insomnia can be classified as
environmental, physical, or psychological and include the following5:
•A
 nxiety, depression, stress, and other mental health issues
•L
 ife stressors, such as financial and job worries
•C
 hanges in environment, routine, or schedule
•M
 edical conditions, such as chronic pain, congestive heart failure,
gastroesophageal reflux disease, hormone fluctuations, hyperthyroidism, nocturia, obstructive sleep apnea, respiratory disorders,
and restless legs syndrome
•U
 se of alcohol, caffeine, and nicotine
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Nature’s Bounty recently announced its new line of jelly bean supplements, including Sleep Jelly Beans that contain melatonin.
In a recent study, investigators surveyed health care professionals in
specialties considered to put them at high risk for exposure to COVID-19.

The investigators found that longer sleep duration was
linked to lower odds of COVID-19 and that greater
burnout and other factors were strongly correlated
with greater odds of contracting COVID-19. They also
found that for each additional hour of sleep at night,
the risk of contracting COVID-19 plummeted by 12%
in the study population of frontline health care practitioners. Further, those who reported experiencing
work-related burnout every day were 2.6 times more
likely to report having COVID-19, have it for a longer
time, and experience more severe COVID-19.6
The results of a study published in Lancet Psychiatry
show that insomnia may be one of the most common
neurological and psychiatric outcomes of COVID-19.7
In addition, according to results of a randomized
clinical trial published in JAMA Psychiatry, cognitive behavioral therapy for insomnia may help
thwart major depression among older adults with
insomnia disorder.8
At the 2021 SLEEP annual meeting, investigators
indicated that difficulty getting to sleep had the greatest impact on cognition later in life compared with
other symptoms of insomnia.9 The findings were published in the journal Sleep.
A recent news story on the Cleveland Clinic website
evaluated various OTC sleep aids. The article postulated that after careful patient assessment for appropriateness, the use of OTC sleep aids diphenhydramine
and doxylamine and complementary therapies such
as melatonin and valerian root may be a helpful shortterm remedy for those who experience an occasional
sleep issue. The article also recommended other strategies to help resolve insomnia, such as good sleep
hygiene, including maintaining a regular bedtime and
wake-up routine, as well as avoiding alcohol, electronic devices, stimulants, and tobacco before bedtime.
Other strategies recommended included establishing
a regular exercise routine, keeping a sleep journal, and
seeking advice from a primary health care provider
about a drug-free therapy to improve sleep, such as
cognitive behavioral therapy for insomnia.10
During counseling, inform patients that OTC sleep
aids are indicated for the treatment of short-term
insomnia. Advise them about recommended dosage, duration of use, potential drug interactions, and

adverse effects, as well as precautions and warnings.
Due to their drug expertise, pharmacists are in a pivotal position to identify those medical conditions or
pharmacologic agents that may be correlated with and/
or exacerbate episodes of insomnia. Pharmacists can
also be instrumental in educating patients about the
efficacy and safety of OTC sleep aids, including supplements marketed for sleep health, and recommending
nonpharmacological measures to combat insomnia.
This will enable patients to make informed decisions
regarding the management and treatment of insomnia.
Moreover, pharmacists can encourage patients experiencing chronic insomnia and/or those with preexisting medical conditions to seek further medical evaluation from their primary health care providers when
warranted. The CDC website offers several valuable
patient education resources about insomnia.11 ■
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PMS Gummy Vitamins

HO
PRO T
DUC

Manufactured by Flo

T

This line of vitamins is designed to help alleviate premenstrual syndrome symptoms, including
bloating, cramps, hormonal acne, and mood swings. The vitamins are vegan and available in both
capsule and gummy form. They contain ingredients such as chaste berries, dong quai, lemon balm,
and vitamin B6. Chaste berries are traditionally used to alleviate hormonal acne and mood swings;
dong quai is known to balance estrogen levels and help alleviate bloating and cramps; lemon balm
can improve digestion, lower stress levels, and reduce the intensity of cramps; and vitamin B6 has
been known to help with premenstrual cravings, depression, and mood swings. The vitamins are
available in a 1- or 2-month supply, or they can be ordered on a subscription basis.

FOR MORE INFORMATION:
flovitamins.com

Apple Cider
Vinegar
Supplement

Prebiotic Acne
Therapy 90-Day
Regimen
Manufactured by
Perricone MD

FOR MORE
INFORMATION:
perriconemd.com

Manufactured by
Bragg Live Food
Products, Inc

Perricone MD’s acne relief regimen
works with the natural microbiome
of the skin. It effectively and safely
treats 3 different causes of acne:
acne-causing bacteria, excess oil,
and inflammation. Key ingredients
include citrulline, to help fight
irritation and reduce redness; lactic
and succinic acids, to eliminate
acne-causing bacteria; squalene,
to hydrate the skin; and sucrose,
to help exfoliate the skin. The
regimen includes 3 products: a
calming treatment and hydrator
for day use; a gentle and soothing
cleanser for both day and night
use; and a retinol treatment with
moisturizer for night use.

FOR MORE
NFORMATION:
bragg.com

Bragg has introduced an apple
cider vinegar supplement
in capsule form. Each daily
serving contains 750 mg of
acetic acid, which is said to
help reduce the absorption of
carbohydrates and reduce blood
sugar spikes. The supplement
can also help control appetite
and manage weight gain,
maintain healthy blood glucose
and cholesterol levels, and
support immunity. The capsules
are calorie and sugar free. Key
ingredients are acetic acid,
apple cider vinegar powder
blend, vitamin D, and zinc.

Herbal Gummies
Manufactured by Gaia Herbs
Gaia Herbs has launched a line of herbal gummies in 3 formulas: ashwagandha, relax, and sleep. The
gummies are organic and plant based and do not contain artificial colors or flavors, preservatives,
sweeteners, or genetically modified organisms. The ashwagandha gummies contain 6 grams of
ashwagandha per serving to support a healthy response to stress. Ingredients include apples,
blueberries, cinnamon, dates, and ginger. The relax gummies are formulated to promote calmness
and well-being and contain apples, blueberries, holy basil, lemon balm, and lemon oil. The sleep
gummies combine ashwagandha and passionflower to support a good night’s rest. Ingredients
include apples, tart cherries, and orange oil.

FOR MORE INFORMATION:
gaiaherbs.com
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Melanoma
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CASE 1: Prevention

CASE 2: Sunscreen Application

MH is a 34-year-old White
woman who lived in Hawaii for
several years in her 20s and
admits to applying sunscreen
sparingly if at all when she was
out in the sun. Since she left Hawaii, she
has used tanning beds once a week. MH said
she recently had a skin lesion that changed
in shape and size, but it was found to be
noncancerous. However, the experience
frightened her, and she is determined to do
what she can to prevent melanoma. What
information should the pharmacist provide
regarding the risk factors for melanoma
and prevention?

MH has purchased a
sunscreen for daily use and
another for those times
when she is exposed to
intense sun. Likewise, she
has purchased protective clothing and
a hat for intense sun exposure at the
beach or park. What advice should the
pharmacist give MH about sunscreen
selection and application?

Q

Melanoma is a type of skin
cancer that often results from
UV radiation exposure from
indoor tanning or sunbathing
without adequate sun protection.
Strong evidence supports the relationship
between the carcinogen UV and melanoma.
White individuals have a higher incidence
of melanoma in the United States than Black
individuals. Likewise, those who have been
exposed to indoor tanning devices or sunbeds
are at increased risk of melanoma, especially
those exposed before the age of 35 years and
those who have experienced high exposure,
defined as more than 10 sessions in one’s
lifetime.1
Sun protection is warranted for melanoma
risk reduction. Advise MH to use broadspectrum sunscreen with a sun protection
factor (SPF) of 15 daily. When she is under
intense sun exposure, she should use an SPF
of at least 30. Additionally, encourage MH to
use clothing, hats, and sunglasses to protect
herself from the sun. She should reduce her
overall sun exposure and seek shade between
10 am and 4 pm. Given the increased risk of
melanoma with tanning bed use, in 2014 the
FDA issued an order requiring all tanning beds
to carry a boxed warning against their use by
minors. Advise MH to try self-tanners instead
of tanning beds.2,3

A

Q

As mentioned, a sunscreen
that has an SPF of 30 or
higher would be best for
intense sun exposure and
one with an SPF of 15 or
higher would be sufficient for daily use.
In addition, the sunscreen should be
water resistant and give broad-spectrum
coverage, which provides protection
from UV A and B rays. Let MH know that
it takes 15 minutes for the skin to absorb
sunscreen and offer protection, so she
should apply it early enough to allow time
for absorption. If she applies sunscreen
after she has already been exposed to the
sun, her skin may not be protected and
could burn.4
People often underestimate the quantity
of sunscreen needed. Inform MH that most
adults need 28 g to cover the entire body
and that it should rubbed fully into the
skin, especially the areas that are exposed
to the sun and not covered by clothing.
Remind her not to miss the ears, face, lips,
and neck. Additionally, a spray sunscreen
can be used for difficult-to-reach areas
such as the back. Specifically, advise MH
to use the following quantities: 2.5 mL
each for the ears, face, neck, each arm and
shoulder, and both back and front torso;
5 mL for the tops of feet and the legs; and
5 mL for each side of the body. Maintaining
sun protection is also imperative. As such,
advise MH to reapply sunscreen every
2 hours and immediately after sweating
or swimming.4

A

» Continued on page 36
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CASE 3: Vitamin D
VT is a 25-year-old White woman
with a history of noncancerous
skin lesions. She is seeking advice
on vitamin D supplementation.
VT has heard that vitamin
D is used for the chemoprevention of
melanoma and can be used to decrease
the risk of noncancerous lesions evolving
into melanoma. What information can the
pharmacist share with VT?

Q

Vitamin D is synthesized in the
human skin via sun exposure.
Given the antiproliferative effect
of vitamin D, investigators have
studied its impact on decreasing
the risk of cancer. Findings from animal studies
conducted between 1981 and 2007 showed
the protective effect of vitamin D against
melanoma.5,6 Likewise, the results of 1 case
control study of 1000 human participants
showed a decreased melanoma risk in patients
taking high doses of vitamin D.7 But the results
and meta-analyses of most studies in humans
found no association between melanoma
risk and vitamin D intake.8-10 As the data are
conflicting, it is not possible to make a strong
recommendation for vitamin D use to prevent
melanoma. However, the supplementation is
still considered an effective, safe, and welltolerated solution for vitamin D deficiency.11

A
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CASE 4: Mistletoe for Melanoma
CD is a 42-year-old White man
who noticed a growth on his
nose. He made an appointment
with a dermatologist who told
him that the growth is cancerous
and a dangerous form of melanoma. The
physician reviewed treatment options
with CD, who told the physician that he
would think about his treatment choice.
Since the appointment, CD has done some
research of his own online and came across
mistletoe extract. He noted claims for
mistletoe boosting the immune system to
fight melanoma. CD wants the pharmacist’s
opinion on mistletoe and whether they
would recommend this natural product for
treatment. What information should the
pharmacist provide?

Q

Melanoma is a deadly form of
skin cancer with several clinically
proven treatment strategies.
Mistletoe is a semiparasitic plant
that grows on host trees, such
as apple, elm, oak, and pine. The mistletoe
extracts helixor and iscador contain lectins and
viscotoxins that in animal studies have been
found to induce immunomodulator activity and
subsequently inhibit tumor cells.12 However,
results from studies with patients with highrisk primary melanoma treated with Iscador
M found no clinical benefit of treatment in
the disease-free interval compared with the
control group after 1 year of treatment or
tumor progression.13 Overall, the American
Academy of Dermatology recommends against
the use of mistletoe for melanoma.

A
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VACC I NE S

Change Is
the Operative
Word When
Discussing
COVID-19
Vaccines

Explain to Patients That
Research Is Continually
Evolving and the Need for
Booster Shots Does Not Mean
the Vaccinations Do Not Work
By JEANNETTE Y. WICK, MBA, RPH, FASCP

AS THE GLOBAL COVID-19 PANDEMIC DRAGS ON , Americans are still arguing,

debating, and discussing vaccinations.
This is a good time for pharmacists to review the general principles
behind the COVID-19 vaccinations, extra doses, and booster shots, which
are different things.

THE BASICS
All vaccines have identical goals.1 First, they should protect against disease
and/or infection caused by a pathogen during postvaccination exposure.
Second, they should prevent infection transmission, a concept related to
herd immunity. Live (attenuated) or nonlive (inactivated) vaccines and
protein or polysaccharide antigen(s) have been successful for many years.
In response to the pandemic’s dire consequences, pharmaceutical companies developed new vaccines based on nucleic acid (DNA and RNA) and
viral vector technology.1
After vaccination, 3 biologic activities occur first.1 Dendritic cells activate
and present antigens. B cells produce antibodies, T cells work on cellular immunity and immune memory, and T helper cells relay signals that
stimulate B cells and cytotoxic T cell production. Finally, cytotoxic T cells
kill infected cells.1
The most important step is B cell production of circulating antibodies
because it drives sterilizing immunity, the situation in which the immune
system stops a pathogen completely.1,2 T cell response is an additional
contributing factor. T helper cells can drive cellular immunity, B cell development and antibody production, and mucosal surface immunity. Finally,
cytotoxic T cells seem to prevent progression to more severe disease.1,3
Table 11,3 lists other factors that improve protection.

TABLE 1. Factors that Contribute to Protection Following
Immunization1,3
• Antibody functionality (affinity/epitopes/neutralizing)
• Antibody isotopes
• Antibody levels
• Antibody location
• T cell number and specificity
• T cell ratios
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Other factors are vaccine specific. Virologists have examined various
measures of efficacy for the COVID-19 vaccines. Although it would be
ideal if the vaccines protected from any SARS-CoV-2 infection, it appears
that the current vaccines protect from most infections, especially
life-threatening and severe ones. Virologists also look at each pathogen’s
incubation period and infection process.4 In addition, they examine
circulating body concentrations and elimination half-life, with specific
attention to whether the amount of antibody varies among individuals.1
Although it usually takes 3 to 4 days for individuals to develop some
immune memory or reactivate antibody production, virologists look at
each vaccine’s individual profile.1

Next, virologists must look at the vaccine’s realworld performance so they can determine whether
patients need booster shots or extra doses.5 The
decision to recommend either is based on whether
patients develop an adequate response to an initial
vaccination series, associated with long incubation-period infections, or a less optimal response to
an initial vaccination series, associated with short
incubation-period infections.5

“BOOSTERS” VS “ADDITIONAL DOSES”
Almost everybody who has been approved for a
COVID-19 vaccine needs an additional dose or
booster shot to maintain immunity.1,5 Certain factors drive that need. The circulating SARS-CoV-2
viral variants are relatively resistant to antibody
neutralizing activity.6 This means they have an
efficient, fast infection process. Virologists have
documented declining circulating antibody levels
in individuals who have had an adequate response
to primary vaccination but who have high-exposure
risk, a high risk of severe disease, and/or a low initial response. Another contributing factor has been
insufficient herd immunity.1,6
Boosters are recommended when the response to
the primary series of any vaccine is sufficient but
immunity wanes over time.7
Virologists measure waning immunity via
declining antibody titers in vaccinated individuals or epidemiologic evidence of increased infections or severe disease.7
Additional doses are recommended when the
patient’s immunity is inadequate or the response to
the originally designed primary series of the vaccine
is insufficient.7 In the former case, epidemiologic
evidence indicates that vulnerable populations have
no or limited protection from infections or severe
disease or that patients have low or unmeasurable antibody titers.
Table 27 lists factors that influence response to
the initial vaccine series.7
Immunizers should be aware of the CDC’s recommendations for additional doses of mRNA
vaccines. As of January, the CDC recommends
additional doses for moderately to severely immunocompromised people, meaning individuals who
are actively taking high-dose corticosteroids or
immunosuppressants, are receiving active cancer
treatment, have advanced or untreated HIV infec-

TABLE 2. Factors Influencing the
Circulating Antibody Response to an Initial
Vaccine Series7
• Age, such as older adults or infants
• Antibody response to initial vaccination(s)
• Immunosuppression, such as acquired vs
drug-induced vs inherited and B cell vs T cell
• Vaccine administration schedule, dose, and route
• Vaccine type, such as inactive vs live

tion, have a moderate to severe primary immunodeficiency, or received a stem cell transplant
within 2 years or an organ transplant and are taking
immunosuppressants.7

CONCLUSION
Patients who mount no detectable serum antibody response to the COVID-19 vaccines still have
an approximately 50% protection from infection
compared with unvaccinated individuals.8 CDC recommendations change, and the astute immunizer
should bookmark CDC pages and visit them often.
Research is evolving continually, and the need for
a booster shot does not mean these vaccines do not
work; they work well. ■
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Rx Product News

Daridorexant (Quviviq)
Manufactured by Idorsia Pharmaceuticals
The FDA has approved daridorexant for the treatment of individuals with insomnia. Daridorexant
is a dual orexin receptor antagonist that blocks the binding of orexins; these wake-promoting
neuropeptides are connected to sleep/wake regulation. The drug is thought to reduce overactive
wakefulness as opposed to sedating the brain, according to Idorsia Pharmaceuticals. The approval
was for the 25- and 50-mg doses and is based on an extensive clinical program that included 1854
individuals with insomnia at more than 160 clinical trial sites across 18 countries. The most common
adverse events were headache and somnolence or fatigue. The FDA recommended that daridorexant
be classified as a controlled substance, and the drug is expected to be available in May 2022 following
scheduling by the US Drug Enforcement Administration.
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FOR MORE INFORMATION:
idorsia.com

Inclisiran (Leqvio)

Tralokinumabldrm (Adbry)

Manufactured by Novartis

FOR MORE
INFORMATION:
novartis.com

Inclisiran has become the first small
interfering RNA therapy to be approved by
the FDA. It is intended to reduce low-density
lipoprotein cholesterol (LDL-C) with 2 doses
per year, following an initial dose and a
dose at 3 months. Inclisiran is indicated as
an adjunct to diet and maximally tolerated
statin therapy for the treatment of adults
with clinical atherosclerotic cardiovascular
disease (ASCVD) or heterozygous familial
hypercholesterolemia who require additional
lowering of LDL-C. The FDA approval is based
on data from the comprehensive phase 3
ORION-9, -10, and -11 trials, in which all 3457
individuals with ASCVD or heterozygous
familial hypercholesterolemia had elevated
LDL-C while receiving a maximally tolerated
dose of statin therapy. At month 17,
inclisiran delivered effective and sustained
LDL-C reduction of up to 52% compared
with the placebo. The most common adverse
effects were diarrhea, mild to moderate
injection site reactions, pain, shortness of
breath, and urinary tract infections.

Manufactured by LEO Pharma

FOR MORE
INFORMATION:
leo-pharma.com

The FDA has approved tralokinumabldrm for the treatment of moderate to
severe atopic dermatitis (AD) for adults
with disease not well controlled with
topical prescription therapies or for
whom those therapies are not advisable.
It can be used with or without a topical
corticosteroid. The drug is an injection
and is the first and only FDA-approved
biologic that binds to and inhibits
the IL-13 cytokine, a key driver of AD
signs and symptoms. The approval is
based on efficacy and safety results
from the ECZTRA 1, ECZTRA 2, and
ECZTRA 3 phase 3 trials. The studies
included nearly 2000 individuals with
moderate to severe AD. Serious adverse
events (AEs) include breathing and eye
problems, hives, hypotension, itching, skin
rashes, and swelling of the face, mouth,
and tongue. Other common AEs include
eosinophilia, eye and eyelid inflammation,
and injection site reactions.

Levoketoconazole (Recorlev)
Manufactured by Xeris Biopharma Holdings
The FDA has approved levoketoconazole for the treatment of endogenous hypercortisolemia for adults with
Cushing syndrome for whom surgery has not been curative or is not an option. Levoketoconazole is a cortisol
synthesis inhibitor and received an orphan drug designation from the FDA. Endogenous Cushing syndrome is
a potentially fatal but rare endocrine disease caused by chronic elevated cortisol exposure, often resulting
from a benign tumor of the pituitary gland. The approval is based on efficacy and safety data from 2 positive
phase 3 studies that evaluated a combined study population of 166 individuals, which represented the US
population with Cushing syndrome. Common adverse events were abnormal uterine bleeding, contusions,
fatigue, headaches, hemorrhages, hypokalemia, nausea, systemic hypertension, and vomiting.

FOR MORE INFORMATION:
xerispharma.com
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Vuity From Allergan
By MONICA HOLMBERG, PHARMD, BCPS

THE FDA HAS APPROVED PILOCARPINE

hydrochloride ophthalmic solution
1.25% (Vuity, Allergan, an AbbVie
company) to treat presbyopia
in adults.1
Also known as age-related blurry
near vision, presbyopia is a common
and progressive condition that impairs
the eye’s ability to focus on objects that
are in close range. Prior to the onset of
presbyopia, the clear lens behind the
iris changes shape and focuses light
onto the retina, allowing the eye to see
objects that are nearby. In a presbyopic
eye, the clear lens is less flexible and
does not change shape as easily, which
causes difficulty focusing on objects in
close range. Presbyopia usually occurs
after the age of 40 years and affects
128 million Americans, accounting for
almost half the population of adults in
the United States. The condition can
be diagnosed by an ophthalmologist or
optometrist.2

PHARMACOLOGY AND
PHARMACOKINETICS
Vuity is a cholinergic muscarinic
receptor agonist. It exerts its effect
through the activation of muscarinic
receptors in smooth muscles, such
as the ciliary and iris sphincter
muscles. The contraction of the
iris sphincter muscle results in
constriction of the pupil, which
improves intermediate and near visual
acuity while maintaining some of
the pupil’s response to light. Vuity
also causes contraction of the ciliary
muscle and may alter the eye to a more
myopic state.
Investigators evaluated systemic
exposure to Vuity in 22 participants

with presbyopia who received 1 drop
in each eye once daily for 30 days.
The mean maximum concentration
was 1.95 ng/mL. The median time
to maximum concentration was 0.3
hours, with a range from 0.2 to 0.5
hours after administration.1

DOSAGE AND ADMINISTRATION
The recommended dose of Vuity is
1 drop in each eye once daily. When
more than 1 topical ophthalmic
product is being used, the medications
should be administered at least
5 minutes apart.1

CLINICAL TRIALS
Vuity was evaluated for efficacy in
the treatment of presbyopia in 2
double-masked, randomized, vehiclecontrolled studies of 30 days’ duration.
Investigators randomized 750
participants aged 40 to 55 years with
presbyopia to receive 1 drop of either
Vuity or a placebo once daily in each
eye. Both studies met their primary
end points; a statistically significant
proportion of participants receiving
Vuity gained 3 lines, or the ability to
read 3 additional lines on a reading
chart, or more in mesopic (low light),
high-contrast binocular distance
corrected near visual acuity, without
losing more than 1 line (5 letters) of
corrected distance visual acuity at
day 30, hour 3, compared with those
receiving placebo.1,2

CONTRAINDICATIONS,
WARNINGS, AND PRECAUTIONS
The use of Vuity is contraindicated
in patients with a known
hypersensitivity to the medication or

any of its components.
Patients who are using Vuity
should be cautious when driving at
night and during hazardous activities
when lighting is poor. Because
temporary problems may occur when
changing focus between distant and
near objects, counsel patients not
to drive or use machinezs of retinal
detachment have been reported during
the use of other miotic agents. These
cases occurred when susceptible
patients and those with preexisting
retinal disease used the medication.
Patients should seek immediate
medical care if sudden vision loss
occurs. Vuity should not be used if
iritis is present. Patients who wear
contact lenses should remove their
lenses prior to administering Vuity
and wait 10 minutes after instilling the
drops before reinserting the lenses. To
prevent contamination and injury to
the eye, the medication bottle should
not touch the eye or any other surface.
The most common adverse
reactions are conjunctival hyperemia
and headache.1 ■
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Medication Safety

P RE S C R I P T ION

High-Alert
Medication List
Is Effective When
Combined With
Risk-Reduction
Strategies

Implementation, Communication,
and Assessment Are Critical Steps
to Ensure Patient Safety
By MICHAEL J. GAUNT, PHARMD

a heightened risk of
causing significant patient harm when they are used in error.
Although mistakes may or may not be more common with these
drugs, the consequences of an error are clearly more devastating to
patients. This is borne out repeatedly by reports submitted to the
Institute for Safe Medication Practices (ISMP) National Medication
Errors Reporting Program (MERP).
Based on error reports submitted to MERP, input from practitioners
and safety experts, and reports of harmful errors in the literature,
the institute has revised and updated the ISMP List of High-Alert
Medications in Community/Ambulatory Care Settings.1
The ISMP is relying on ambulatory-care and community settings
to use this updated list as a resource to identify the high-alert medications prescribed, stored, dispensed, and/or administered in their
organizations or the facilities they serve. However, this is just the first
step in safeguarding the use of high-alert medications. Without highly
effective processes for staff members to follow to detect and prevent
errors, a list will do little to increase medication safety. Similarly, a
list of high-alert medications and related risk-reduction strategies
that are not well understood by all staff members will have little
impact on safety.
HIGH-ALERT MEDICATIONS ARE DRUGS THAT CARRY
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The purpose of identifying high-alert medications is to establish
specific safeguards to reduce the risk of harm with these drugs in all
phases of the medication-use process. Strategies should eliminate or
prevent the errors, make the errors visible, and/or mitigate the harm
from errors when they occur. To be effective, the following components must be considered:
Understand the causes of errors. Effective strategies must address
the underlying system-based causes of errors with each type of highalert medication or class of medications. To learn about the causes of
errors, review internal medication error reporting data and the results
of any applicable root-cause analyses. Equally important, a search of
the external literature should be completed to learn about errors with
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IMPLEMENT RISK-REDUCTION STRATEGIES

high-alert medications that have occurred elsewhere.
Pharmacies must take steps to understand the causes of errors in the facility. If a pharmacy cannot
describe how errors happened, its strategies may not
be effective at targeting the risks within
the organization.
Layer comprehensive strategies. A single risk-reduction strategy for each high-alert medication is
rarely enough to prevent harmful errors. The keys to
success include the following components:
•A
 variety of risk-reduction strategies should be
used simultaneously to reduce the risks associated with a particular high-alert drug. David Marx,
a culture and system reliability expert, likens the
relative safety of a system to a dice game, with
each die representing a risk-reduction strategy
in the layer of the safety net.2 Rolling a snake
eye, or 1, represents failure; rolling anything else
represents success. The more dice rolled, the less
the risk of getting all 1s, and the safer the system
will be. As noted by Marx, “in no place is the single [die] more deadly than that of health care….”2
Roll a single die, and harm is only a single failure away. Design the safety system to be a third,
fourth, or fifth roll of the dice away from harm.
•C
 hoose strategies that provide reliable protection each time, such as automation or technology alerts, and limit reliance on strategies that
require staff members to follow policies or rules
or rely on memory to avoid error.
•R
 isk-reduction strategies should affect as many
steps of the medication-use process as feasible,
given the underlying causes.
•T
 he best strategies will be sustainable over time.

COMMUNICATE THE LIST AND STRATEGIES
A list of high-alert medications and associated

A single risk-reduction
strategy for each highalert medication is
rarely enough to prevent
harmful errors.
risk-reduction strategies that is not well known to
all who touch the medication-use process will have
little impact on patient safety. Be sure to discuss
with all staff members why the list and strategies
are important, why they were created, and who they
will affect. This will help staff members understand
the value of the list and strategies, the medication
errors and patient harm they will prevent, and why it
is critical to implement each risk-reduction strategy.
Make the document electronic and mobile friendly
so that staff members can easily access it and quickly
search it whenever needed.

ASSESS THE EFFECTIVENESS OF STRATEGIES
Routinely audit the practice to determine the effectiveness of risk-reduction strategies for the identified high-alert medications. Also, regularly ask staff
members for feedback and ideas about the high-alert
medication list and associated risk-reduction strategies. Find out any concerns they may have at staff
meetings, during leadership meetings, and/or via
anonymous surveys. This is essential to keep all staff
members engaged and to become aware of any barriers to implementing the risk-reduction strategies.
Use this information to make necessary adjustments
to the list and strategies. ■
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Generic Focus

Skinny Labeling
Allows More Drugs to
Enter the Market
Patient Treatment Improves and
Medication Prices Decline as a Result,
a New Analysis Indicates
By ASHLEY GALLAGHER

to enter the
market before patent protection ends, helping individuals to obtain treatment and facilitating lower drug prices,
according to results of a study published in the Journal of
Clinical Oncology.1
Investigators studied the use of the generic version of
imatinib for various indications that were excluded and
included from skinny labels to determine the effectiveness
of these labels for patients.1
They gathered data on adults with commercial insurance
or Medicare Advantage plans who were taking the first
available generic version of imatinib between February 2016
and September 2020.1
During that time, the generic versions had skinny labels
with indications for chronic myelogenous leukemia (CML)
but did not include indications for gastrointestinal stromal
tumors (GISTs), because of patent protections.1
Investigators used logistic regression to determine how
the use of brand name and generic imatinib differed among
individuals with a diagnosis of CML or GIST. They also
adjusted for calendar month, demographic information,
insurance, and prior use of brand name drugs.1
Among 2000 individuals, approximately 47% had CML
and approximately 34% had GIST. Investigators found that
within 3 years of generic imatinib entering the market,
approximately 90% of individuals in both the CML and
GIST groups were taking the generic version, approximately
85% of individuals in the GIST arm and 88% of individuals in the CML arm.1
Although many individuals benefited from the use of
generic versions of imatinib, patients with GIST were slightly less likely to have received generic versions, even though
GIST had been excluded from skinny labels.1
However, skinny labels enabled generic versions of imatinib to be prescribed to individuals who benefit from generic
SKINNY LABELING ALLOWS MORE GENERIC DRUGS
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drugs, whether for insurance purposes or because generics
are more cost-effective.1
High-cost drugs have been linked to a reduction in adherence that leads to poorer health outcomes, according to The
Commonwealth Fund, so generic drugs are essential for
individuals who might suffer because of prices.
But patent protection makes it difficult for generic
medications to be readily available for individuals who
would benefit from them.2
Patents cover the use of a drug for a variety of reasons,
including its use in new patient populations and for different diseases. This blocks the approval of generic drugs by
the FDA until the patent expires.2
Some patents, such as use patents, can last up to 20 years.
The lack of market competition results in higher drug prices
for brand name drugs without approved generics.2
The skinny labeling approval pathway enables generics manufactures to seek approval for generic versions of
drugs, but only for the unpatented use of the comparable brand name drug.
This allows various generics to avoid patents, instead
of companies having to wait for them to expire or trying
to challenge the patent, which is required for generic drug
applications, according to The Commonwealth Fund.2
Traditionally, labels for generic drugs must be identical
to those of the brand name drug. However, skinny labeling
allows manufactures to exclude information that is patented
by the brand name manufacturer.2
This excludes patents about labeling, diseases, or patient
populations that remain protected under use patents.2
But according to The Commonwealth Fund, the US Court
of Appeals for Federal Circuit found that generic manufacturers marketing skinny label versions of drugs commit
patent infringement if the drug is prescribed for indications
that are patent protected by brand name manufacturers and
are not part of the skinny label indications.2
This could affect skinny labeling effectiveness by blocking health care providers from prescribing skinny labeled
generic drugs for indications that are patented.2
In summary, the skinny label pathway allows individuals
to access generic drugs that they might not have access to
otherwise. This also provides timely generic competition
that could help lower the cost of the brand name drugs and
improve market competition.2
For generic drugs to be the most effective for individuals who need them, it is essential that skinny labels not
infringe upon patents.2 n
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Lanreotide Injection
Marketed by Cipla Limited

T

Compare To: Somatuline Depot
The FDA has approved Cipla’s lanreotide injection, which is indicated for
the treatment of individuals with acromegaly and gastroenteropancreatic
neuroendocrine tumors. The active ingredient, route of administration,
and strengths are the same as Somatuline Depot from Ipsen
Biopharmaceuticals Inc. The injection comes in 60 mg/0.2 mL, 90 mg/0.3
mL, and 120 mg/0.5 mL single-dose, prefilled syringes.

FOR MORE INFORMATION:
cipla.com

Glycopyrrolate Oral Solution
Marketed by Par Pharmaceutical, Inc

Compare To: Cuvposa
Par has begun shipping glycopyrrolate, a 1 mg/5 mL oral solution, following final
approval from the FDA. The drug is indicated to reduce chronic severe drooling
in patients aged 3 to 16 years with neurological conditions associated with
abnormal drooling. This generic alternative is intended to help families afford
the medication for their children, according to a company statement.

FOR MORE INFORMATION:
endo.com

VERTICALLY INTEGRATED
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Generic Product News

Doxycycline Hyclate
Delayed-Release Tablets

Vasopressin

Marketed by Eagle Pharmaceuticals, Inc

Compare To: Doryx Tablets
Alembic Pharmaceuticals has received final FDA approval
for its doxycycline hyclate delayed-released tablets, which
are now available in 75, 100, 150, and 200 mg. They are
indicated to reduce the development of drug-resistant
bacteria and maintain the effectiveness of doxycycline
hyclate delayed-released tablets and other antibacterial
drugs. The tablets should be used only to prevent or treat
infections that are proven or strongly suspected to be caused
by susceptible bacteria.

Compare To: Vasostrict
The FDA has approved vasopressin, which is indicated to
increase blood pressure in adults with vasodilatory shock
(eg, postcardiotomy or sepsis) who remain hypotensive
despite catecholamines and fluids. The approval follows
the US District Court for the District of Delaware ruling that
Eagle’s proposed vasopressin product does not infringe on
any of the patents Par Pharmaceuticals Inc asserted against
Eagle Pharmaceuticals. Adverse reactions to vasopressin may
include bradycardia, decreased cardiac output, hyponatremia,
tachyarrhythmias, and ischemia.

FOR MORE INFORMATION:

FOR MORE INFORMATION:

Marketed by Alembic Pharmaceuticals

alembicpharmaceuticals.com

parpharm.com

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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Question Before the Court:
Is Police Detention Legally
Permissible, or Does It
Constitute an Unlawful Arrest?
By JOSEPH L. FINK III, JD, DSC (HON),
BSPHARM, FAPHA
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ISSUE OF THE CASE
When an individual impersonating a licensed pharmacist was confronted
and fled the pharmacy, was detention by the police lawfully permissible or
did it constitute an unlawful arrest?

FACTS OF THE CASE
A security investigator for a national pharmacy chain visited a pharmacy
location in a Western state, asking that the pharmacist on duty provide
proof that she had an active license to practice the profession in that
state. The interaction took place before her shift was to begin. She did not
respond to the questions being posed and left the premises. The security
investigator notified the local police, providing a physical description of her
and noting that she was wearing a white pharmacist jacket.
A police officer located the woman in the lobby of a local bank, but she
did not appear to be pursuing any banking business. It looked as though she
was waiting to be picked up for a ride. The officer asked her for her name
and birth date. She gave her name, and the officer asked if she knew why he
was speaking with her. She said no. The officer continued trying to identify
her, both with the police dispatcher and by using the computer terminal in
his vehicle. Neither yielded a match between the name and birth date provided. When more questions followed, the woman asked for an attorney.
To avoid the risk that she would flee again, the officer placed her in handcuffs in his patrol car. He contacted the dispatcher to request that someone
bring a fingerprint reader to that location so he could confirm her identity.
While waiting for delivery of the fingerprint reader, the officer noticed
the car “shaking side to side.”
He opened the rear door and saw a Ziploc bag in her left hand.
As he was removing her from the car, he said she “threw the bag on the
ground and tried to kick it underneath the patrol car.”
The officer placed her in another patrol car and said he recovered
“numerous amounts of pills [of] various shapes and sizes” in the bag, in his
patrol car, and on the ground.
The woman eventually was convicted at trial of felony identity theft, misdemeanor practicing pharmacy without a license, and 2 counts of
misdemeanor possession of a controlled substance.
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She appealed 2 legal issues: the judge’s denial of
her attorney’s motion to exclude from trial the seizure of the dosage forms of the controlled substance
and the length of her probation term assessed
when she was convicted.

THE RULING
The state appellate court ruled that the trial
court judge had made the correct decision when
he denied the motion by the woman’s attorney
to exclude or suppress evidence related to the
discovery of the diverted medication because
of arguments related to whether she had been
subject to “arrest.”
On the other hand, the court ruled that the
4-year term of probation assessed by the trial court
judge was erroneous.

THE COURT’S REASONING
The court of appeals first pointed out that its
obligation is to look at the “totality of the
circumstances of the detention to determine
whether an investigatory stop has turned into
a de facto arrest.”
The court quoted from an earlier decision: “When
a police officer has an objective, reasonable, articulable suspicion a person has committed a crime or
is about to commit a crime, the officer may briefly
detain the person to investigate. The detention must
be temporary, last no longer than necessary for the
officer to confirm or dispel the officer’s suspicion,
and be accomplished using the least intrusive
means available under the circumstances.”
The burden of justifying a warrantless search or
seizure rests with the prosecution.

The court of appeals pointed
out that the imposter had
conceded that the officer
had reasonable suspicion to
detain her.
An appellate court is to defer to the trial court’s
factual findings and “must accept factual inferences
in favor of the trial court’s ruling.”
The court of appeals pointed out that the
imposter had conceded that the officer had reasonable suspicion to detain her.
That judicial body also concluded that the officer
was justified in detaining her while awaiting the
fingerprint reader and that the action was a detainment, not an arrest. Thus, the motion to suppress
the evidence related to the diverted medication was
properly denied by the trial court judge.
A further conclusion of the appellate court was
that “where an officer has a reasonable basis for
believing a suspect poses a physical threat or might
flee, various methods have been permitted to ensure
the safe completion of an investigation.”
Turning to the duration of the period of probation, the appellate court concluded that the trial
court judge had overlooked a change in the relevant
legislation that had reduced the maximum period of
probation for identify theft offenses, such as what
occurred here, from 4 years to 2. Consequently, the
appealing imposter pharmacist prevailed on the
second issue with the term of probation assessed
being reduced to 2 years from 4. ■
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THE COMBAT METHAMPHETAMINE EPIDEMIC ACT (CMEA) OF 2005,

enacted at the US federal level on March 9, 2006, established
regulation at the national level governing the sale of OTC medications containing the active ingredients ephedrine, phenylpropanolamine, and pseudoephedrine. A principal focus of
the act was on pseudoephedrine because it is more commonly
used in the illegal production of methamphetamine.
Prior to the CMEA, OTC products containing pseudoephedrine could be easily obtained, as the FDA had allowed their
sale without prescription starting in 1976. That made pseudoephedrine a target for individuals illegally manufacturing methamphetamine.1 Products containing the precursor
ingredients include widely known brands, such as Allegra-D,
Claritin-D, Sudafed, and Zyrtec-D, as well as store-based
brands that include generic versions of the products. The production of methamphetamine with the OTC products primarily
takes place in homemade laboratories, which poses serious
risks of death or injury, as well as pollution, because of the
toxic byproducts of methamphetamine production.2
The CMEA, recognized as Title VII of the USA Patriot
Improvement and Reauthorization Act of 2005, begins with
Subtitle A, titled Domestic Regulation of Precursor Chemicals.
Subtitle A amends the Controlled Substances Act, enacted
in 1970, that had established the 5 schedules of controlled
substances, as well as addressing rehabilitation efforts and
dispensing of controlled substances,3 to include this definition of a scheduled listed chemical product: “(i) contains
ephedrine, pseudoephedrine, and phenylpropanolamine; and
(ii) may be marketed or distributed lawfully in the United
States under the Federal Food, Drug, and Cosmetic Act as a
nonprescription drug.”4
The inclusion of ephedrine, phenylpropanolamine, and
pseudoephedrine within the category of “scheduled listed
chemical product” allows for the federal and state regulation of those substances while maintaining their availability
without a prescription. The CMEA continues in Subtitle A by
outlining designated retailers authorized to sell such products
and the maximum quantity allowed to be purchased within a
24-hour period (3.6 g).
Transactions must be recorded electronically or in writing
by the retailer.4 Since the CMEA defined ephedrine, phenylpropanolamine, and pseudoephedrine as controlled substances,
the location of products containing the ingredients within the

retailer’s facility must be inaccessible to customers,
meaning behind the counter.4
Furthermore, a customer must present valid identification, such as a state-issued driver’s license,
to the seller at the time of purchase to be eligible
to buy the product. The responsibility to maintain
accurate information provided by the customer at
the time of purchase and a record of purchase and
quantity falls upon the retailer. The deemed regulated person, whose responsibility is defined in the
CMEA, is the seller, or individual partaking in the
transaction with the customer, of the product and is
to be trained by the retailer on properly conducting
transactions, noticing suspicious activity, and protecting customer information.4 Although the daily
maximum quantity of ephedrine, phenylpropanolamine, and pseudoephedrine allowed to be purchased by a customer is 3.6 g, the 30-day maximum
quantity allowed to be purchased by an individual
customer across multiple transactions is 9 g. It is
noteworthy, however, that the maximum quantity
is less—7.5 g—for customers purchasing by mail or
from a mobile vendor.4
Another significant portion of the CMEA is
Subtitle C, titled Enhanced Criminal Penalties for
Methamphetamine Production and Trafficking.
Section 731 of the CMEA outlines intensified
criminal penalties for the smuggling of methamphetamine itself or products containing one of the
precursor chemicals while taking part in a facilitated entry program or the legal immigration process.4
Along with the penalties for smuggling, the legislation adds increased penalties of up to 20 years in
prison for the manufacture of methamphetamine in
the presence of minors.
The harsh penalties are aimed at deterring individuals from transporting methamphetamine or the
precursor chemicals into the United States, along
with manufacturing methamphetamine with children on the property.
Subtitle D (Enhanced Environmental Regulation
of Methamphetamine Byproducts) focuses on the
environmental hazards of domestic methamphet-

A principal focus of the act
was on pseudoephedrine
because it is more commonly
used in the production of
methamphetamine.
amine production and the cost of environmental
rehabilitation efforts that, along with the other detrimental health and social effects of methamphetamine production and use, cost the United States
$13 billion in 2010.5
The CMEA was the beginning of a federal attempt
at suppressing the methamphetamine epidemic in
the United States and paved the way for individual
states to enact their own legislation addressing
methamphetamine production or to regulate the
sale and use of precursor chemicals.
After the enactment of the CMEA, Mississippi and
Oregon moved to require a prescription to obtain
medication containing ephedrine, phenylpropanolamine, and pseudoephedrine.1 As of 2021, 44 states
had enacted legislation to supplement the CMEA,
from listing ephedrine, phenylpropanolamine,
and pseudoephedrine as Schedule III ( requiring a
doctor’s prescription) or Schedule V controlled substances (limiting sales to pharmacies only) to giving
jurisdiction to a state entity, such as the state’s narcotic enforcement division.6 ■
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THE PRACTICE OF FLAVORING MEDICATIONS has long been an integral and
valuable part of pharmacy.1
The taste of oral medications is one of the most critical factors influencing pediatric medication adherence and, consequently, health outcomes.2 Flavoring is generally perceived to be a proven and safe way
to enhance medication palatability and thus improve pediatric health
outcomes through patient adherence.3
Indeed, pharmacies have used flavoring additives for decades
for those less palatable drugs that children and others have to take.
Without these additives, millions of patients, most notably children,
could be at risk of failing to adhere to their prescribed drug therapy
because of the foul taste of lifesaving medications. After all, that is the
purpose for adding flavoring—to mask the unpalatable taste of a drug.
As long as flavorings are inert and have been proved to be effective,
nondestabilizing to drugs, and safe, pharmacy boards have allowed,
and pharmacists have filled, prescriptions using them for patients in
need of therapeutic drug treatment.4
Regrettably, some interest groups would deny children and families
the right to request that their local retail pharmacists add flavorings of
their choice to a medication so that it can be tolerated. Those voices
make the hollow argument that the simple act of adding an inert flavoring to a medication falls within the scope of nonsterile compounding and is therefore subject to the onerous provisions of United States
Pharmacopeia (USP) <795>.
Proposed revisions to USP <795> would place countless restrictions on a compounding pharmacy that are simply inapplicable in the
retail pharmacy setting.5 A review of these new requirements shows
that retail pharmacies using flavoring would be required to install
a hood or have a closed-system processing device and implement
hours of additional employee training irrelevant to the flavoring process. Further, costs would increase by having to perform expensive
and unnecessary testing of the flavored product.6 This would lead to
the discontinuation of medication flavoring in most retail pharmacies. It is likely for this reason that many states have no interest in
classifying the addition of flavorings as nonsterile compounding by
a retail pharmacy.
In fact, at least 25 state boards of pharmacy have already adopted
specific language through formal guidance, regulations, or laws allowing pharmacies to perform medication flavoring for patients without
subjecting the practice to onerous nonsterile compounding requirements.7 Not doing so would present the undeniable risk that simple
flavoring would be subjected to a new set of detailed requirements
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for nonsterile compounding. Retail pharmacies
would be forced to comply with onerous and
likely unattainable new requirements before adding flavoring to medication. This would be disastrous for patient care. There is no reason to adopt
rules that would, as a practical matter, prevent
pharmacies from adding flavorings to medications, as flavorings have been found to be effective and safe and have been routinely dispensed
with confidence by pharmacists for decades. For
this reason, many states are making exceptions
for flavorings, with Kentucky and Utah recently
taking active steps to exclude flavorings from the
definition of nonsterile compounding.8,9
Although such prohibition has not yet occurred
in all the states, to the extent a governmental
agency such as a pharmacy board were to impose
such onerous requirements, community pharmacies would likely be required to stop offering
flavoring to patients. This would effectively eliminate patient access to flavoring in thousands of
community pharmacies across that state.
Being unable to obtain flavoring, if pharmacists were no longer able to provide this service
for pediatric patients, some parents might end
up using unsafe alternatives to help their children take unpalatable medications. This would
negatively affect public health without producing
any identifiable benefits. In short, imposing such
substantial barriers to adding flavorings could
likely result in a denial of rights and increase the
risk that medication would not be ingested at all,
be only partially ingested, or be followed by purging. Thus, patients would either not receive any
medication or only a subtherapeutic dose.
For now, children are safe, as long as pharmacy boards recognize that flavoring has its place
in therapy to assist with medication adherence.
Retail pharmacies across the United States are the
front line of patient care, and pharmacists should
be able to keep adding safe, tested flavoring to

For now, children are
safe, as long as pharmacy
boards recognize that
flavoring has its place
in therapy to assist with
medication adherence.
medication without having to submit to legal or
regulatory requirements. ■
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(MTM) services shifted from face-to-face to virtual access and have
become successful patient care models.
Additionally, virtual MTM consults have provided pharmacists
with expanded career opportunities and the flexibility to work from
anywhere in the United States. Community pharmacists’ ability to
identify medication-related problems was comparable between faceto-face and telephonic MTM models, according to results of a retrospective analysis of comprehensive medication reviews (CMRs).1,2
Advertising enhanced communication with patients and promoting
innovative programs can help pave the way for successful MTM
services (Figure1-6).
One study evaluated an innovative MTM practice model that
established an opioid misuse intervention program in a community
pharmacy.3 First, a cross-sectional pharmacist survey was conducted
with results showing limited pharmacist resources and/or training
to address opioid misuse.3 The brief intervention MTM model, which
identified and addressed patient opioid misuse, consisted of 9 sessions.3 One MTM consult was performed by a community pharmacist
using motivational interviewing skills, and the remaining sessions
were conducted via telephone for follow-up by a patient navigator
who addressed goals and provided naloxone training.3 There were 333
patients screened, and pharmacists identified opioid misuse in 15% of
the patients.3 This can serve as an important MTM innovative practice
model for pharmacists, as drug overdose deaths dramatically increased
during the COVID-19 pandemic.4
Telehealth can help MTM services promote long-distance patient
care and public health, and it can be conducted through remote
patient monitoring, store-and-forward imaging, telephonic communication, and video conferencing.1 Innovative telepharmacy MTM
services can include ambulatory care, chronic disease management,
pharmacogenomics, and transitions of care.1 This allows patients to
participate in MTM services from their homes and removes barriers to
health care such as immobility or travel issues.1 Also, pharmacists can
see patients’ OTC and prescription medications during MTM consults.
A variety of health literacy tools that can enhance communication with MTM patients to improve adherence and reduce the risk
of adverse events (AEs).5 One of these tools can be accessed through
the Agency for Healthcare Research and Quality. The Health Literacy
Universal Precautions Toolkit uses the teach-back method to ensure
that patients understand the information they have been provided.5
Evidence demonstrates that 40% to 80% of the medical information
patients are told during office visits is forgotten immediately and
approximately 50% is retained incorrectly.5 The teach-back method involves asking family members or patients to explain in their
own words what they need to do or know.5 Pharmacists can check
for patients’ understanding of the medication information and
clarify any concerns.
Marketing an MTM practice is an important tool for a successful
business model.6 It is critical that health care providers, patients,
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and payers are aware of the MTM services that pharmacists can provide.
Pharmacists should first check with
their supervisors about policies prior
to advertising the MTM practice and
obtain written confirmation.6
Next, they should determine the
key features of the practice that would
demonstrate improvement in patient
health outcomes, such as decreased
drug costs, fewer medication-related
AEs, improved medication adherence, and reduced hospitalizations.6
Attending in-person or virtual pharmacy meetings is a great way to network
and provide information about MTM
services.6 Also, promoting services
at community health fairs and informational nights, whether virtually or
in person, at local senior centers can
increase awareness of MTM services.6
Creating promotional brochures is
another way to provide materials to
the public, and advertising on social
media platforms such as Facebook
and Twitter can also spread the word
about MTM services.
Meeting with key decision makers
at companies and small businesses

can serve as the foundation of MTM’s
marketing success.6 ■
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In an email interview,
2 pharmacists discussed
their strategies for MTM
success. Bhavana Mutha,
RPh, BCMAS, BCMTM, chief
of the examination advisory
board for the National Board
of Medication Therapy
Management, discussed
strategies for performing
successful comprehensive
medication reviews.
“Smile, since the texture
and tone of your voice are
perceived on the other side.
Meaningful and engaging
conversations will increase the
clinical outcomes,” Mutha said.
“Build trust at the opening
conversation, and earn
respect at the close of the
conversation.”
Andrea Levin, PharmD,
BCACP, assistant professor of
pharmacy practice at Nova
Southeastern University
College of Pharmacy in Fort
Lauderdale, Florida, stressed
the importance of providing
telepharmacy services during
the pandemic.
“Continuing to provide MTM
services virtually as an option
for managing chronic diseases
to meet patients’ needs is
critical to improve health
outcomes,” she said.
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Patient Focus

will require nutrition support therapy if they
are unable to eat. This may be because of conditions such as bowel
obstruction, gastrointestinal (GI) fistulas, severe pancreatitis, or short
bowel syndrome.1
To prevent or treat malnutrition, these patients should receive
enteral or parenteral nutrients, including carbohydrates, electrolytes,
fats, minerals, proteins, and vitamins.2 Some patients may temporarily
receive nutrition support therapy in acute care settings, whereas others may receive it at home for extended periods.3
Enteral nutrition, or tube feeding, refers to the intake of food
through a tube via the GI tract. Compared with parenteral nutrition,
enteral nutrition is the preferred choice in patients with functioning
GI tracts because it has fewer adverse effects and better outcomes.4
Parenteral nutrition, which refers to the intravenous intake of food,
bypasses normal digestion in the GI tract and may be necessary in
patients who are not candidates for enteral nutrition.3
Although it is a lifesaving intervention, nutrition support is associated with several complications. Enteral nutrition carries the risk of
aspiration, constipation, decreased liver proteins, dehydration, diarrhea, electrolyte abnormalities, high blood sugar, improper absorption
of nutrients, mineral and vitamin deficiencies, nausea, and vomiting.
Parenteral nutrition carries the risk of catheter occlusion, infection,
metabolic complications, and thrombosis. Refeeding syndrome, which
is defined as significant shifts in electrolytes and fluids, is a potentially fatal complication of both enteral and parenteral nutrition.5,6
Nutrition support is a complex and critical therapy that requires
special clinical knowledge, experience, and skills.6 A multidisciplinary
team of dietitians, nurses, pharmacists, and physicians is key to delivering effective and safe nutrition support.7
PATIENTS OF ANY AGE

Nutrition Support
Pharmacists Offer
Comprehensive,
Complex Care
These Specialty Pharmacists Work
in Various Settings, Including
Academia, Home Care Agencies,
Hospitals, LTC Facilities, and
Research Institutes
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Nutrition support pharmacists have diverse responsibilities (Table6,8,9).
In collaboration with other health professionals, nutrition support
pharmacists work in various settings, including academia, home care
agencies, hospitals, long-term care facilities, and research institutes.7
Incorporating pharmacists into nutrition support teams has been
associated with improved clinical outcomes and
nutritional status, prevention and resolution of feeding complications,
and reduced health care costs.6
To specialize in nutrition support, pharmacists need adequate educational preparation and clinical training.6 Nutrition support pharmacists must use their expertise, as they engage in direct patient care
activities and ensure patients receive appropriate, individualized, and
optimal nutrition support.8
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VALUABLE TEAM MEMBERS

Table. Examples of OTC Oral Care Products6,8,9
Assessing patients’ nutritional needs
Conducting research and quality improvement activities
Designing, compounding, dispensing, and managing the quality
of feeding formulations
Determining compatibility and stability issues
Educating patients, caregivers, and other health care
professionals about nutrition support
Ensuring proper administration of feeding formulations
Evaluating drug-nutrient interactions

Support, offer additional certificate programs.10 The
National Board of Nutrition Support Certification (NBNSC)
recommends pharmacists have at least 2 years of experience
in nutrition support practice after licensure. Upon passing
the NBNSC exam, certification is valid for 5 years. After 5
years, pharmacists must retake and pass the NBNSC exam
to retain certification.11 ASPEN and ASHP’s self-guided certification program consists of 11 online modules that review
fundamental concepts related to nutrition support care.
After successfully completing the curriculum, pharmacists
must pass the 100-question comprehensive exam to earn
the professional certificate.12

Monitoring patients’ responses to nutrition support therapy
Promoting optimal nutritional status through the design and
modification of individualized treatment plans
Supervising home parenteral nutrition programs

Board certification through the Board of Pharmacy
Specialties (BPS) is the gold standard for validating which
pharmacists are qualified to practice at advanced levels
within this specialty. To earn the Board Certified Nutrition
Support Pharmacist designation, pharmacists must meet
the following criteria8:
•G
 raduate from a pharmacy program accredited by the
Accreditation Council for Pharmacy Education or a from
program outside the United States that qualifies the
individual to practice in the jurisdiction
•M
 aintain a current and active pharmacist license in the
United States or another jurisdiction
•E
 ither complete 3 years of postlicensure practice experience, with at least 50% of time spent in nutrition
support pharmacy activities, or complete an American
Society of Health-System Pharmacists (ASHP)-accredited
postgraduate year 2 residency in nutrition support
•P
 ass the BPS Nutrition Support
Certification examination
Every 7 years, the BPS requires recertification.
Pharmacists can achieve this by earning 100 hours of continuing education credit provided by the Purdue University
College of Pharmacy professional development program.
Alternatively, they must pass the BPS Nutrition Support
Recertification examination.8
The American Society for Parenteral and Enteral Nutrition
(ASPEN), the ASHP, and the National Board of Nutrition

CONCLUSION
Nutrition support is a sophisticated and specialized practice
that requires interdisciplinary collaboration among health
care professionals, including pharmacists. Nutrition support pharmacists have the rewarding opportunity to work in
various settings and contribute to the delivery of effective
and safe enteral and parenteral feedings in patients who are
at risk of malnutrition. ■
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Help Them Recognize Signs
of Misuse and Assist With
Preventive Measures
By NEDAH BASRAVI, HASINA JALALA, AND
SHANE P. DESSELLE, PHD, RPH, FAPHA
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is a huge public health concern in the United
States; approximately 6% of Americans older than 12 years who are prescribed these medications abuse them.
Nearly 12% of these individuals are addicted to or dependent on their
medications.¹ These numbers have only increased over time. Most abused
prescriptions are for opioids, sedatives, or stimulants. In pharmacies
throughout America, systems are in place to monitor controlled substances
and patients for potential abuse, such as prescription drug monitoring programs.² Laws have been enacted to regulate medications to mitigate their
abuse. An example was the Combat Methamphetamine Epidemic Act of
2005, related to OTC medications containing ephedrine and pseudoephedrine.³ Although beneficial, various laws and monitoring programs have a
limited impact on the abuse of prescription drugs.
Pharmacy personnel can play a vital role in addressing prescription drug
abuse, because they encounter numerous patients taking opioids and other
substances of potential abuse every day. Pharmacists and pharmacy technicians provide some level of care for patients up to 10 times more frequently
than primary care physicians.⁴ Although it is physicians who prescribe
scheduled medications, pharmacists have a corresponding responsibility to
ensure that the controlled drug is prescribed correctly and for a legitimate
purpose. Pharmacists have helped combat prescription drug abuse for many
years, including educating patients about opioids and addiction and counseling them on the use of naloxone. In a few states, pharmacists also have
the authority to write prescriptions for and/or provide naloxone when overdose risks are present.² Pharmacy personnel, as stated by the deputy director of the National Institute on Drug Abuse, can also prevent prescription
drugs finding their way into the community by counseling patients on the
proper storage and disposal of medications. One-third of individuals who
misuse opioids get them from their own prescriptions. More than half get
them from family and friends who have prescriptions, either through being
given the pills or obtaining them via purchase or theft.3
In the community setting, technicians encounter patients even more
frequently than pharmacists do. Technicians are usually the first individuals with whom patients interact when entering the pharmacy. They answer
questions, have access to patients’ medication histories, and are usually
the first to hear complaints.4 Because of the amount of interaction technicians have with patients, they could be significant assets for pharmacists
in assisting with drug abuse prevention measures, although this has yet to
be implemented widely. It is critical that technicians are educated about
dealing with patients who are either misusing or even at risk of misusing
prescription medications. With proper education and training, technicians can work with pharmacists to help prevent patients from falling
victim to drug abuse.
Technicians trained in the use of naloxone can administer it if needed.
They are often well versed in the indications of use for naloxone and can
also be trained to recognize the signs and symptoms of an individual who
has overdosed.4 They can make a more powerful impact on patients before a
potential overdose if they have received education on topics such as screenPRESCRIPTION DRUG ABUSE
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ing patients who have been taking controlled substances and recognizing the signs and symptoms of
an individual who is at risk of abuse. Just as pharmacists have been trained in empathy and motivational interviewing, technicians can use these
same skills to talk to patients who are on multiple
controlled medications.5 Technicians should also be
trained in other aspects of effective communication,
such as avoiding judgmental statements, repressing
possible feelings of stigma toward patients, and
treating patients with assertiveness and kindness.6
Being able to identify a patient’s specific behavioral or physical attitudes can lead technicians to
take the right measures to ensure that a prescription is not being abused. This also enables them
to better recognize red flags and warning signs for
abuse of prescribed medications.7 Warning signs
include patients self-adjusting their medication
intake because the prescribed amount was insufficient to alleviate their condition; presenting more
than 1 controlled substance prescription at the
drop-off window; returning sooner than the refill
date; and/or showing signs of aggression when they
are not given their medications early.4 Technicians
should be able to recognize these signs promptly.
Pharmacists check for red flags by assessing the
legitimacy of the prescription and ensuring that the
purpose of taking the medication is valid and that
the patient knows why they are taking the drug.
Often, pharmacists must contact physicians to confirm this information, but the busy schedules of
both can make it challenging to get through to each
other.7 Technicians can contact prescribers when
necessary and speak to patients when prescriptions are dropped off.
Technicians can also play a part in accessing and
interpreting a patient’s prescription drug management profile. Pharmacists from each state have
measures for keeping track of controlled-substance
prescriptions, whether the prescriptions were filled

in their pharmacies or at others. An example of
the standard used in California is the Controlled
Substance Utilization Review and Evaluation System
(CURES). This database collects information for all
patients who have been prescribed any controlled
substances, including patients’ name, date of birth,
address, prescribing doctor, and all the pharmacies
where prescriptions have been filled.8 This is especially useful when a patient has been turned away
from filling the prescription at one pharmacy and
attempts to get it filled at another.9 Technicians
have access to similar patient information
within the pharmacy’s database. Because technicians have been trained to abide by the Health
Insurance Portability and Accountability Act of
1996, they should also be allowed and instructed
to access the CURES database every time a patient
comes in with a prescription for a controlled
substance. This allows technicians to have a better understanding of patients. Under the proper
direction of a pharmacist, technicians can also
double-check to make sure prescriptions are
valid or even contact a physician’s office to verify
patient information.

CONCLUSION
Because of the nature of their position, technicians can play a vital role in curbing prescription
drug abuse. With adequate education and training,
they will know how to identify the signs of drug
abuse and assist with other preventive measures.
Technicians can read and learn from training manuals and guides such as those that pharmacists use.
However, employers’ operational manuals can be
amended to include technician-specific language.
Following through with these steps to expand the
role of technicians can help combat prescription
drug abuse, positively affecting the lives of patients
and helping pharmacists become more efficient in
their daily practices. ■

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

What Are the
Advantages of
Social Media
for Pharmacy
Professionals?

As the Profession Moves More
Toward the Internet, It Is Helpful
to Know How to Best Use the
Various Platforms
By SUZANNE SOLIMAN, PHARMD, BCMAS

SOCIAL MEDIA PLATFORMS ARE CONSTANTLY CHANGING and it is important to keep up with their evolution to optimize usage. Sometimes it
is difficult to start. Many individuals only have personal Facebook
accounts. What should you post and how often? Should you tweet or
retweet? Share an article on LinkedIn or just like a post?
When social media started, it was mostly just for fun, but this is no
longer the case. The pharmacy world is no exception, as it is becoming more internet-based, with many professionals using social media
platforms to advertise and market products and services. Social media
is now a critical part of our way of life, used by colleges, corporations,
governments, and pharmacies to make announcements and share
ideas. Social media enables pharmacists to bring attention to their
brand and work and allows the profession to highlight and showcase
its value. It also allows pharmacists to connect with one another. Prior
to the launch of the Pharmacist Moms Group, many female pharmacists operated in silos at their own pharmacies with a pharmacy
technician or 2. Social media has allowed group members to connect
immediately with other pharmacists. Have a drug question or a prescription that cannot be deciphered? Made a difference? Saved someone’s life? These are all topics to post about.
Let’s look at the various social media platforms and how pharmacists can use them.
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of Pharmacist Moms Group, the largest group
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LinkedIn is my favorite, most exuberant and professional platform
for pharmacists to showcase themselves and their brands and follow
other brands (eg, https://www.linkedin.com/in/suzannerabi/). The
platform is a very productive place to network. Used worldwide by all
types of professionals, it is ideal for hiring pharmacists and a great
place to start for those looking for new positions. LinkedIn profiles
are ranked highest of all social media platforms so typically come up
first in a name search. Make sure to include a photo in your profile.
No photo means no new job. After joining, create a detailed profile;
the more complete it is, the higher it will rank in a search. Share your
areas of interest, education, expertise, professional experience, and
links to your website, and get recommendations from peers. LinkedIn
allows pharmacists to immediately build a substantial network of
pharmacist colleagues and communicate directly with others. It is also
easy to track who has viewed your profile.

© I rina Strelnikov a / Ad obe St ock

LINKEDIN

FACEBOOK
Facebook is the best social media platform for connecting with friends and relatives. You can also
follow groups such as the Pharmacist Moms Group
(https://www.facebook.com/pharmacistmomsgroup/). Pharmacists who interact with the public
and have followers can create their own Facebook
pages. The platform also provides access to apps that
allow users to sell things online and even market
their business or products by using paid Facebook
advertisements. Let’s connect! (https://www.
facebook.com/drsuzannesoliman/)

TWITTER
Twitter is excellent for pharmacists who want to
learn, network, or teach others. It is the best-known
microblogging site that allows users to “tweet”
quotes, attach media, and more. Anyone can read
a tweet but only users can post a tweet. Pharmacy
owners can promote their pharmacy and have
customers shop directly through the tweets. It is a
great option for following news, quick reads, and
sharing successes. Remember to use the appropriate
hashtags, such as #pharmacy, which allow others
to search for specific topics. Twitter allows professional networking especially on key topics. I follow
influential health care leaders to stay up to date with
the pharmacy profession. Twitter users can find the
latest news from government leaders, major medical journals, and patient advocacy groups. When
a bill is up for debate, pharmacists can make their
voices heard on Twitter and do their part for the
profession. When signing up on Twitter, remember
to include your credentials and a photo. A record of
past tweets is stored on the home page. Follow me
on Twitter at @suzannersoliman.

PINTEREST
Pinterest is a platform for those who are selling
something visual. The site consists of digital bulletin boards on which users can pin content, making
it especially good for small pharmacy businesses.
Pinterest’s target audience is primarily women.

Social media is now
a critical part of our
way of life, used by
colleges, corporations,
governments, and
pharmacies to make
announcements and
share ideas.
INSTAGRAM
Instagram is a powerful tool and a great platform
to share professional wins by using hashtags. With
patients’ permission, pharmacists can post photos
of themselves immunizing, and pharmacy students
can share photos of themselves running clinics.
When signing up and creating a profile, make sure
to include a photo. Let’s connect! (https://www.
instagram.com/drsuzannesoliman)

YOUTUBE
YouTube allows pharmacists to introduce themselves
to patients in videos and discuss what services their
pharmacies provide. It is also a great vehicle for
creating educational videos. I did my residency in
ambulatory care, and I know firsthand that many
individuals still do not know what an ambulatory
care pharmacist is or what they do. A YouTube video
is the perfect way to showcase this work. After creating an account, search for relevant channels. To
post videos, use a high-quality camera and keep in
mind your video may need editing. Remember to add
a professional profile picture and link back to your
website or other social media accounts.

CONCLUSION
Pharmacists should take social media activities
seriously. Remember to safeguard your privacy and
control who sees your content. Bear in mind that
everything we say online can come back to haunt us.
Always be aware of your company’s policies regarding the use of social media. Have questions? Let’s
keep the discussion going. Follow or message me. ■

March 2022 pharmacytimes.com

65

Condition State Management

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS

D I A B E TE S

Diabetes Watch
Contraceptive Pill Reduces T2D Risk in Women
With Polycystic Ovary Syndrome
COMBINATION CONTRACEPTIVE PILLS CAN reduce the risk of type 2 diabetes

(T2D) by more than one-fourth in women with polycystic ovary syndrome
(PCOS), according to investigators at the University of Birmingham in
England. Furthermore, their findings showed that women with PCOS have
twice the risk of developing prediabetes or T2D, highlighting the need to
find treatments to reduce this risk.
The research team conducted 2 studies to identify the risk of prediabetes
and T2D in women with PCOS and to investigate the impact of combined
oral contraceptives on the risk of prediabetes and T2D in these women.
The team used UK general practitioner records of 64,051 women with PCOS
and 123,545 matched control women without PCOS to conduct a large population-based cohort study to analyze the risk of prediabetes and T2D.
Women with PCOS had twice the risk of developing prediabetes or T2D
compared with those without PCOS. Excessive hair growth was also found
to be a significant risk factor for prediabetes and T2D among women with
PCOS, according to the investigators.
The pill’s impact was further analyzed in a case control study of 4814
women with PCOS, whose findings showed that combined oral contraceptives reduced the odds of developing prediabetes and T2D in women with
PCOS by 26%.—Jill Murphy

Study Links High Blood Glucose and Hypertension
A SMALL PROTEIN CELL glucagon-like peptide-1 (GLP-1) has been linked to
the body’s control of blood glucose and blood pressure (BP), according to
study findings from the University of Bristol, United Kingdom, and the
University of Auckland, New Zealand. The results explain why so many
individuals who have hypertension also have diabetes.
GLP-1 is released from the gut’s wall after eating and stimulates insulin
from the pancreas to control blood glucose levels. It also stimulates a small
sensory organ called the carotid body, located in the neck, according to the
recent findings.
Individuals with diabetes and/or hypertension have a high risk of
life-threatening cardiovascular disease. Even when taking medication,
many remain at high risk, as most medications treat only the symptoms
but not the causes of diabetes and hypertension.
Controlling BP for individuals with high blood glucose is difficult, but
these findings could help reduce BP and blood glucose together, as well as
cardiovascular risk, said Rod Jackson, MBChB Auck, PhD Auck, an epidemiologist at the University of Auckland, in a statement.
Drugs targeting GLP-1 receptors have already been approved to treat diabetes, Audrys Pauža, a British Heart Foundation–funded PhD student at
Bristol Medical School, said in the statement.
Investigators are planning to carry out translational studies in humans
to bring the findings into practice.—Ashley Gallagher
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FDA Approves
Omnipod 5 Automated
Insulin Delivery System
THE FDA HAS APPROVED the Omnipod 5 Automated Insulin Delivery
System (Omnipod 5) for patients 6
years and older with type 1 diabetes
(T1D), according to a statement from
Insulet Corporation.
Omnipod 5 is the first tubeless
automated insulin delivery system
that integrates with the Dexcom G6
Continuous Glucose Monitoring System and a compatible smartphone
to automatically adjust insulin and
help protect against highs and lows,
say the company.
Omnipod 5 is designed to make it
easier to manage glucose levels with
no multiple daily injections, finger
sticks, or tubes. The system includes
the tubeless Pod enhanced with
SmartAdjust technology, the Dexcom G6 continuous glucose monitor
(CGM), and the Omnipod 5 app with
an integrated SmartBolus Calculator.
Users can download the app onto
a smartphone or use the controller
provided with the first prescription.
The Pod receives a Dexcom CGM
value and trend every 5 minutes and
predicts where glucose levels will
be in 60 minutes, according to the
statement. The system then decreases, increases, or pauses insulin
delivery using a customized glucose
target, which helps avoid highs and
lows in insulin levels.
The system will launch through
the company’s pharmacy channel
and will be offered in a limited market release so the company can use
the findings to enhance the product
prior to its full launch. The company
expects the product to be broadly
available shortly after the limited
market release.—Aislinn Antrim ■
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Pet Peeves

brought to you by

kirstie belle diongzon

the sassy pharmacist

ASAP With an Attitude

When pharmacists ask patients when they would like to pick up
their prescriptions, and they say, “now” or “as soon as it is ready.”

No Can Do
When a patient comes to
the pharmacy to refund
a front-end item.
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Early Arrival
When patients show up at the pharmacy
before it opens, expecting their
prescriptions to have been filled overnight.

Check Online

What’s Bothering You?

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

Bossy patients, abandoned prescriptions, drive-through
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demands? We want to know! Send your pet peeves to
cmollison@pharmacytimes.com. We’ll share them here and online.
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CASE 1: Zinc purportedly inhibits viral replication and
attachment to the nasopharyngeal mucous. Evidence from
in vitro studies suggests that zinc modifies the effects of
several respiratory pathogens, including SARS-CoV-2. However,
no reputable studies have evaluated zinc for COVID-19
management. Advise CS that consumption of zinc is not likely to
improve her recovery time or symptoms. If she chooses to take
zinc, advise her to avoid the nasal preparation because of reports
of permanent loss of smell and taste. Oral zinc can cause adverse
effects, including dose-related diarrhea, gastrointestinal upset,
and metallic taste. Oral doses should not exceed the tolerable
upper limit of 40 mg daily.
Reference

Adams KK, Baker WL, Sobieraj DM. Myth busters: dietary
supplements and COVID-19. Ann Pharmacother. 2020;54(8):820-826.
doi:10.1177/1060028020928052

CASE 2: TN should start on metformin if no other
contraindications exist. Evidence from the Diabetes Prevention
Program (DPP) shows that metformin can lower the chance of
developing type 2 diabetes (T2D) by 31%.1 In the DPP trial,
metformin was most effective for individuals aged between 25
and 44 years, patients with obesity with a BMI of 35 or higher,
and women with a history of gestational diabetes. In addition to
metformin therapy, the pharmacist should counsel TN on lifestyle
modifications, including an individualized reduced-calorie meal
plan and weight loss efforts. These lifestyle modifications can
also delay the progression to T2D.
Reference

Knowler WC, Barrett-Connor E, Fowler SE, et al; Diabetes Prevention
Program Research Group. Reduction in the incidence of type 2 diabetes
with lifestyle intervention or metformin. N Engl J Med. 2002;346(6):393403. doi:10.1056/NEJMoa012512

Answers

How should the pharmacist respond?
in Storrs.
Practice at the University of Connecticut School of Pharmacy
associate clinical professor in the Department of Pharmacy

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

What should the pharmacist recommend?

CS is a 44-year-old woman who calls with
questions about zinc supplements. She recently
listened to a podcast and heard that zinc may be
helpful in managing COVID-19 infections, and she
first tested positive for COVID-19 more than a week
ago. Despite some symptomatic improvement, CS
continues to test positive and wants to know if
taking zinc will shorten the duration of illness.

TN is a 37-year-old man with a body mass
index (BMI) of 36 kg/m2, who recently went to
his primary care physician (PCP) for a wellness
visit. TN takes ergocalciferol 50,000 units
once weekly. He generally feels well and has
no complaints today. His medical history is
significant for morbid obesity, obstructive sleep
apnea, tobacco abuse, and vitamin D deficiency.
TN has had laboratory work done, and the results
were unremarkable, apart from an glycated
hemoglobin A1C level of 5.7% (eAG = 117 mg/
dL), a fasting glucose level of 108 mg/dL, and
a TG level of 154 mg/dL. The PCP asks the
pharmacist if TN should start taking metformin
for the management of prediabetes.

CASE
CASE22

CASE 1
By STEFANIE C. NIGRO, PHARMD, BCACP, CDCES

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

kirstie belle diongzon

Fun Facts

Q
A

: What was the secret ingredient in a
cure-all eye wonder drug in 1795?

: Opium. In 1795, a general cure-all for eye
complaints was patented by Isaac Thompson in
Connecticut. Due to its extreme popularity, it remained
available for consumers for almost 200 years. However, no
one knew what this wonder drug contained. In 1906, the
ingredients of the “magical cure-all” were released, with
opium among them.

Q

: There is evidence
that Robert Louis
Stevenson wrote Strange
Case of Dr. Jekyll and
Mr. Hyde after being
prescribed cocaine for
what illness?

A

Q

: What constipation remedy did
Lewis and Clark take on their famed
expedition?

A

: Dr. Rush’s Bilious Pills, also known as
“thunderclappers.” Benjamin Rush, MD, was a
physician in Philadelphia and a signer of the US Declaration
of Independence. He was also known for creating Dr.
Rush’s Bilious Pills, which were a combination of calomel,
chlorine, and jalap, an herbal laxative. Rush recommended
that Lewis and Clark take a supply of thunderclappers on
their upcoming expedition across the western United States
following the Louisiana Purchase in 1803, and Lewis and
Clark duly brought along 600 of the pills.
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: Pulmonary hemorrhages.
According to a JAMA article
written in 1971, Stevenson
was considered an “invalid” at
the time he wrote the novella,
which had long been considered
a metaphor for cocaine use.
When Stevenson was writing
the book, he was told by his
physician to remain in bed, with
strict instructions not to speak,
for fear of further upsetting his
“pulmonary hemorrhages.” While
confined to his room, Stevenson
apparently wrote 1 draft of the
Strange Case of Dr. Jekyll and Mr.
Hyde in 6 days, barely stopping
to eat or sleep. The article in
JAMA noted that this level of
intense productivity and the
contents of the story suggest
that he was exceptionally high
while writing.
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Optimizing the Management of Atypical Hemolytic
Uremic Syndrome: The Important Role of the
Pharmacist
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At the completion of this activity, the participant will be able to:
• Explain the pathophysiology, diagnosis criteria, and burden of disease for atypical hemolytic
uremic syndrome (aHUS)
• Examine the current treatment landscape and the efficacy and safety data of new
treatment options for aHUS
• Identify the role of novel biologics on clinical outcomes in those with aHUS and how specialty
and infusion pharmacists can improve the care of patients through interventions related to
medication use and education of patients and health care providers
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Interactive Patient Simulation

This portion of the activity is unique and interactive, as it
simulates real patient cases and highlights the role of the
pharmacist in educating patients about atypical hemolytic
uremic syndrome.
Access the simulation at www.pharmacytimes.org/aHUS.

TARGET AUDIENCE: Pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: March 17, 2022
EXPIRATION DATE: September 17, 2022
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.5 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Introduction

Thrombotic microangiopathies (TMAs)
are a heterogeneous group of lifethreatening disorders that result in
microvascular injury, tissue ischemia,
and end-organ damage.1,2 TMA is an
umbrella term that describes multiple
distinct clinical syndromes, as shown in
FIGURE 1. 1,2 The distinct TMA subtypes
differ in both pathophysiology and treatment but share common clinical features.
Hemolysis occurs in these conditions
due to the presence of thrombosis in the
microvasculature, which is accompanied by laboratory findings suggestive
of hemolysis, such as elevated lactate
dehydrogenase and reduced plasma
haptoglobin.1-3 Schistocytes, which are
fragmented red blood cells, are present
on the peripheral blood smear in patients
with TMAs due to the destruction of red
cells as they travel past microthrombi and
platelet aggregates. Thrombocytopenia is
also present due to platelet consumption

in the setting of microthrombosis. Endorgan dysfunction also frequently occurs,
and may include renal dysfunction and
neurologic symptoms, among others,
with the specific end-organ dysfunction
being somewhat dependent on which
TMA subtype is present. 1-3
Atypical hemolytic uremic syndrome
(aHUS) is a rare form of TMA that is
associated with an incidence in the United
States of 2 cases per million patients and
affects patients of all ages.4 Although aHUS
can occur at any age, two-thirds of patients
with genetic mutations associated with
aHUS are diagnosed with aHUS during
childhood.5 Despite the higher incidence
of aHUS in pediatric patients compared
with adults, adult cases are typically more
severe and are associated with a higher rate
of progression to end-stage renal disease
(ESRD). Overall, aHUS is associated
with a poor prognosis, with progression to
ESRD occurring in half of affected patients
and death in up to 25%.5

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 0290-0000-22-058-H01-P. The activity is available for CE credit
through September 17, 2022.
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FIGURE 1. THROMBOTIC MICROANGIOPATHY CLASSIFICATION1,2

Thrombotic
thrombocytopenic
purpura (TTP)

Congenital

a

Acquired

Hemolytic uremic syndromes (HUS)

Typical HUS
(Shiga
toxin-producing
Escherichia coli)

Atypical HUS
(complement
dysregulation)

Idiopathic HUS

Secondary HUSa

Caused by bone marrow transplant, pregnancy, medications, autoimmune disorders, malignancy, Streptococcus pneumoniae infection.

aHUS Differential Diagnosis, Presenting
Symptoms, and Pathophysiology
STAR*
What are the subtypes of TMA and how do they
compare with each other in terms of symptom
presentation and laboratory findings?

TABLE 1. DISTINGUISHING ACQUIRED THROMBOTIC
THROMBOCYTOPENIC PURPURA FROM ATYPICAL HEMOLYTIC
UREMIC SYNDROME6

Characteristic

TTP

aHUS

Cause

ADAMTS13
deficiency

Complement
dysregulation

Initial treatment

Plasma
exchange

Complement
inhibitors

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

The 2 main subgroups of TMAs are thrombotic thrombocytopenic purpura (TTP) and HUS, as indicated in Figure 1.1,2
HUS is further categorized into 1 of 4 categories: typical
HUS, aHUS, idiopathic HUS, and secondary HUS. 1-3,6 Typical
HUS occurs in patients with Shiga toxin-producing Escherichia coli infections, and these patients often present after
or concurrent with symptoms of gastrointestinal (GI) illness;
first-line treatment for typical HUS is generally supportive
care.1-3,6 aHUS results from overactivity and dysregulation of
the complement system in patients with genetic mutations in
the complement pathway as described further below. aHUS is
treated with medications that inhibit the complement protein
C5.1-3,6 HUS is considered idiopathic when there is laboratory
and clinical evidence of HUS but the cause is unclear and
is categorized separately from aHUS because of the absence
of genetic mutations known to be associated with aHUS. 1-3,6
However, idiopathic HUS is generally treated the same way
as complement-driven HUS, using anti-complement therapies for 2 reasons. First, genetic sequencing results are not
available for several weeks after obtaining samples, so it is
unknown at the time of treatment initiation whether patients
have aHUS with associated genetic mutation or if the case is
indeed considered idiopathic. Secondly, it is likely that all
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Pregnancy trigger

✓

✓

MAHA

✓

✓

Neurologic symptoms

✓

✓

Thrombocytopenia

More severe
(<30K x 109/L)

Less severe
(>30K x 109/L)

Renal impairment

Less common
and less severe

More prominent

a
HUS, atypical hemolytic uremic syndrome; MAHA, microangiopathic hemolytic anemia; TTP, thrombotic thrombocytopenic purpura.

genetic mutations associated with aHUS have not yet been
identified because there is still much to be explored with
genetic sequencing within the complement pathway. Therefore, anti-complement treatment is typically continued in
patients with idiopathic HUS if there is an initial clinical
response. Secondary HUS occurs due to a bone marrow transplant, pregnancy, medications, or malignancy, among other
things, and, in these cases, general management of the underlying disorder is the first-line treatment.1-3,6
Although the clinical manifestations of TTP and HUS can
have significant overlap, the pathophysiology of these diseases
differs notably, and treatment approaches are also very different
for that reason, as shown in TABLE 1.6 Because of the negative
consequences of delayed initiation of appropriate treatment for
both TTP and aHUS, it is important to know how to differen-
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FIGURE 2. COMPLEMENT PATHWAY OVERVIEW AND ATYPICAL HEMOLYTIC UREMIC SYNDROME MEDICATION TARGETS3,11
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DAF, decay-accelerating factor; MCP, membrane cofactor protein.

tiate these 2 conditions. TTP is caused by a deficiency in the
enzyme responsible for cleavage of ultra-large von Willebrand
factor multimers, ADAMTS13, whereas aHUS is driven by
complement dysregulation; therefore, initial treatment for TTP
involves plasma exchange, whereas initial treatment for aHUS
involves initiation of complement protein C5 inhibitors.6 In
order to differentiate TTP and aHUS, an ADAMTS13 activity
assay should be obtained; a value less than 10% confirms TTP,
while a value above this suggests HUS is more likely.6 Both
conditions can be triggered by pregnancy and have microangiopathic hemolytic anemia and neurologic symptoms as part
of typical presentations.6 However, the degree of thrombocytopenia and renal impairment can help to differentiate the
two. In TTP, thrombocytopenia is typically more severe, with
nadir less than 30,000 x 109/L, whereas platelet count nadir in
aHUS is typically higher than this threshold. Renal impairment,
especially with serum creatinine above 2.25 mg/dL, is often a
distinguishing feature of aHUS, and is less prominent with TTP.
However, renal failure alone cannot distinguish the two conditions, as TTP may rarely present with acute kidney injury, and
for this reason the entire clinical picture must be considered to

differentiate the two conditions.7 Other symptoms of aHUS can
impact nearly every organ system, with extra-renal involvement
occurring in up to 20% of patients.1,3,8,9 Central nervous system
symptoms can range from altered mental status to seizures or
stroke.1,8,9 Cardiovascular manifestations include myocardial
infarction and peripheral ischemia.1,8,9 Although GI symptoms
are common in typical HUS due to Shiga toxin-producing E
coli infections being the underlying driver, patients with aHUS
can also present with GI symptoms; therefore, the presence
of diarrhea or GI upset does not rule out an atypical form of
the condition.1,8,9
As previously noted, dysregulation of the complement system
underlies aHUS.1 Complement is involved in innate immunity and serves to differentiate self from non-self, leading to
destruction of invading substances, such as bacteria.10 Once
activated, the complement system consists of an amplification cascade that ultimately causes profound inflammation
and cell lysis. The complement system is always active at
a low level, and for this reason the negative feedback loops
(inhibitors) in this cascade are critical to keep the system in
check and prevent complement overactivation and damage to
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healthy tissues. When complement overactivation does occur, it
leads to recruitment of inflammatory cells, target opsonization
(where pathogens are marked for destruction), and ultimately
cell lysis.10
The complement pathway is a very complex system of checks
and balances, as shown in FIGURE 2.3,11 There are 3 pathways
involved in activating the complement: classical, lectin, and
alternative. All 3 of these pathways converge on the C3 convertase enzyme, which cleaves C3 into C3a and, more importantly,
C3b, which is used with other complement proteins by C5
convertase to cleave C5 into C5a and C5b-9 (also known as the
membrane attack complex).1,3,10 The membrane attack complex
(C5b-9) is the terminal product of complement activation, and
results in endothelial injury as well as increased production of
tissue factor, leukocytes, and increased platelet activation, the
end result of which is ultimately thrombosis. This process is
amplified by proteins that promote complement activation and
amplification, such as factor B and factor D. As mentioned previously, the complement system is always active at a low level,
and in order to prevent overactivity of this system and damage to
normal host cells, a series of inhibitors is also present, including
factor H, membrane cofactor protein (MCP), factor I, and
others.1,3,10 Genetic mutations resulting in inadequate production
of complement pathway inhibitors or increased production of
activators put patients at risk for aHUS.1-3 There are two FDAapproved medications, eculizumab and ravulizumab, that are
the backbone of aHUS treatment and work as inhibitors of the
complement system to shut down complement dysregulation in
aHUS.5,12 Both medications work as C5 inhibitors and bind to
complement protein C5 to prevent the conversion of C5 to the
membrane attack complex, thus reducing the negative sequelae
of complement activation, such as microthrombosis risk.5,12
The pathogenesis of aHUS involves incomplete penetrance,
meaning this is a two-hit disease where genetic predisposition is accompanied by a trigger, and presence of the genetic
mutation alone does not cause disease activity in the majority
of patients.2 Under normal conditions, there is a balance
between complement activators and inhibitors that prevents
the negative sequelae of overactivity of the complement
system. Patients with genetic mutations affecting production
of complement system activators (gain of function mutations
in factor B, factor D, and others) or inhibitors (loss of function mutations in factor H, MCP, and others) are at risk for
fulminant aHUS development once exposed to a trigger.2,3,5
Potential triggers include pregnancy, infection, surgery, or
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flare of an autoimmune condition.2,3,5
There are several genetic mutations that have been identified as risk factors for aHUS, which can be inherited (<20% of
cases) or occur spontaneously.3,5 Factor H loss of function mutations occur most frequently, with up to 20% to 30% of patients
affected, followed by loss of function mutations in MCP (10%15%), factor I (4%-10%), and gain of function mutations in C3
(5%-10%).5 The specific genetic mutation present is correlated
with clinical manifestations and prognosis.4 Of note, up to 40%
of patients with aHUS do not have identifiable mutations, and
half of patients with identified mutations do not go on to develop
aHUS, likely because of absence of exposure to an aHUS trigger
to push the complement system into full dysregulation.3,5 While
it is common practice to send genetic sequencing for patients
with suspected aHUS undergoing treatment, aHUS treatment
should not be delayed until genetic sequencing results are available, as results are typically not available for several weeks after
sample collection. For this reason, genetic sequencing results
are not required to make the initial aHUS diagnosis, but genetic
sequencing results can support the diagnosis and enlighten
future decisions regarding the duration of aHUS treatment
and may be helpful in predicting relapse risk if aHUS treatment is discontinued.13

aHUS Treatment Approach
Treatment Approach Prior to C5 Inhibitor Availability
Before the availability of C5 inhibitors, aHUS treatment
options were limited to plasma infusion, which provides
functional complement proteins, with or without plasma
exchange to remove antibodies to complement proteins (such
as anti-factor H antibodies).6 During this era, significant
morbidity and mortality remained, as up to 75% of patients
with aHUS progressed to ESRD or ultimately died of the
condition.6 Complement protein C5 inhibitor therapy is now
considered the gold standard first-line treatment for aHUS,
and with these therapies renal function recovery has been
reported to occur in up to 80% of patients.6,14 Importantly,
earlier initiation of C5 inhibitors is associated with a greater
improvement in renal function; therefore, prompt initiation
of appropriate therapy once TTP is ruled out and aHUS is
suspected is critical in order to improve long-term outcomes
for patients.6 aHUS is a complex disease and involvement of
a multidisciplinary team of physicians from various specialties (renal, hematology, and transfusion medicine) and pharmacists is essential to ensure patients receive optimal care.
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The therapeutic effects of plasma infusion in aHUS are
thought to occur as a result of providing a source of normal
levels of complement system inhibitors, such as factor I, factor
H, and factor B. The addition of plasmapheresis before administration of plasma replacement, also known as plasma exchange,
offers a potential added benefit in aHUS by removing antibodies
against factor H, which are present in approximately 10% of
patients with aHUS.6 There are very limited data to support
both of these treatment options in aHUS, but the data that are
available suggest the efficacy of these therapies depends on
the patient’s genotype.6 Some patients may experience hematologic improvement with plasma infusion and/or plasma
exchange, but many still progress to ESRD, and relapses occur
in many patients without the use of long-term maintenance
therapy.4 The benefit of plasma infusion or exchange depends
on the specific mutation, with MCP mutations being particularly
responsive with a 97% rate of remission. However, complete
response rates for non-MCP or THBD mutations are much lower
(5%-43%) and significant morbidity remains.6 Reported rates of
progression to ESRD or death with plasma infusion or plasma
exchange treatment during the initial aHUS episode range from
13% to 75% during the acute episode.6 Plasma therapies are
associated with adverse effects (AEs) including allergic reactions, and catheter-related complications such as thrombosis
and infection.8 C5 inhibitors are more effective than plasma
therapies and have more data supporting their use. For these
reasons the use of plasma infusion and/or plasma exchange
is no longer recommended once aHUS is considered the most
likely diagnosis and TTP is ruled out unless C5 inhibitors
are unavailable.6
Current aHUS Treatment Therapies
There are currently two FDA-approved C5 inhibitors for
aHUS treatment. Eculizumab (Soliris) was FDA approved
for aHUS treatment in September 2011, and ravulizumab
(Ultomiris) was subsequently approved for this indication
in October 2019. 15,16 Notably, neither agent is approved for
treatment of typical HUS. Both eculizumab and ravulizumab
are also approved for the treatment of paroxysmal nocturnal
hemoglobinuria (PNH), and eculizumab has additional FDA
approvals for the treatment of generalized refractory myasthenia gravis and neuromyelitis optical spectrum disorder.15,16
Both agents exert their effects by inhibiting terminal complement activation by binding to C5 and thereby inhibiting the
conversion of C5 to the membrane attack complex (C5b-9).15,16

TABLE 2. ECULIZUMAB DOSING15

Patient age and
weight

Induction
dosing

Maintenance
dosing

All adults; ≥40 kg
pediatric patientsa

900 mg weekly
x 4 doses

1200 mg at
week 5, then
1200 mg every 2
weeks

30-39.9 kga

600 mg weekly
x 2 doses

900 mg at week
3, then 900 mg
every 2 weeks

20-29.9 kga

600 mg weekly
x 2 doses

600 mg at week
3, then 600 mg
every 2 weeks

10-19.9 kga

600 mg weekly
x 1 dose

300 mg at week
2, then 300 mg
every 2 weeks

5-9.9 kga

300 mg weekly
x 1 dose

300 mg at week
2, then 300 mg
every 3 weeks

Pediatrics = patients <18 years.

a

STA R
Compare and contrast dosing strategies and efficacy of
eculizumab and ravulizumab.

Eculizumab
Eculizumab dosing for aHUS is shown in TABLE 2.15 All adult
patients receive the same induction dose, maintenance dose,
and dosing interval, but pediatric dosing depends on patient
weight. Per the FDA labeling, eculizumab doses may be
administered within 2 days of the target administration date.
Supplemental eculizumab doses are required for patients
undergoing plasma exchange or receiving plasma infusion
because plasma infusion provides a source of uninhibited
C5 proteins, and eculizumab is also significantly removed
by plasmapheresis.15 For plasmapheresis or plasma exchange,
if the most recent dose was 600 mg or more, an additional
600-mg supplemental dose should be administered within 60
minutes after each session. If the most recent dose was 300
mg, an additional 300-mg dose should be administered within
60 minutes of each session. For patients receiving plasma
infusions, if the most recent eculizumab dose was 300 mg
or more, a supplemental eculizumab 300-mg dose should
be administered within 60 minutes before each plasma infusion.15 Additionally, recent intravenous (IV) immunoglobulin
administration has been shown to reduce eculizumab exposure
because it interferes with neonatal Fc receptor recycling of
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monoclonal antibodies, thereby reducing eculizumab serum
concentrations, although clinical data on management of this
phenomenon are limited.17 Eculizumab possesses linear pharmacokinetics and has a small volume of distribution which
approximates blood volume.17 The half-life of eculizumab is
11 to 17 days, but is reduced to approximately 1.26 hours in
patients undergoing plasma exchange or plasma infusion.1,15
Eculizumab is not excreted in the urine, and therefore no renal
dosing considerations exist.15 According to the FDA labeling,
AEs reported to occur in at least 20% of patients receiving
eculizumab include headache, diarrhea, hypertension, upper
respiratory infection, abdominal pain, vomiting, nasopharyngitis, anemia, cough, peripheral edema, nausea, urinary
tract infection, and pyrexia.15 Of note, these AEs are largely
reported from single-arm studies for both agents, and therefore it is difficult to know if these are related to the disease
or the medication due to lack of availability of baseline AE
rates from a control group. Eculizumab carries a black box
warning for risk of meningococcal infection and additional
recommendations for precaution against other encapsulated
organisms, both of which are discussed in more detail below.
Several studies have reported the safety and efficacy of eculizumab use for aHUS. Two separate phase 2, single-arm studies
of eculizumab enrolled patients 12 years or older with aHUS
to receive eculizumab 900 mg induction dosing weekly for 4
weeks, then 1200 mg every 2 weeks starting 1 week after the
last loading dose.14 Both trials required patients to have evidence
of hemolysis and impaired renal function for study inclusion.
In addition, active TMA despite plasma therapy was a requirement for enrollment in trial 1. For enrollment in trial 2, a stable
platelet count for a minimum of 8 weeks after plasma exchange
or plasma infusion treatment was required. The co-primary
efficacy end points were inhibition of complement-mediated
TMA and normalization of hematologic values. Inhibition of
complement-mediated TMA was defined as a change in platelet
count for trial 1 and TMA event-free status for at least 12 weeks
for trial 2, which was further defined as the absence of a greater
than 25% decrease in the platelet count, plasma exchange or
plasma infusion, and dialysis initiation. A total of 17 patients
were treated for 64 weeks in trial 1 and 20 patients were treated
for 62 weeks in trial 2. Eculizumab administration was associated with significant inhibition of complement-mediated TMA
in trial 1 at 26 and 64 weeks follow-up. Similarly, eculizumab
administration resulted in a significant increase in TMA eventfree status in trial 2, with 80% of patients meeting the primary
end point by week 26 and 85% by week 62. At 62 weeks follow-
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up, normalization of hematologic values occurred in 88%
and 90% of patients in trial 1 and trial 2, respectively, with a
significant improvement in platelet count noted as early as day
7 after treatment initiation. Renal function was significantly
improved with eculizumab use with 65% of patients in trial 1
experiencing a 25% or greater improvement in serum creatinine
from baseline to week 26, which was maintained through the
64-week follow-up period. Additionally, 59% of patients in
trial 1 experienced an improvement in chronic kidney disease
stage I by ≥1 stage. Importantly, dialysis discontinuation
occurred in 80% (4/5) of patients who were dialysis dependent
at the time of study enrollment. These findings in the trial 1
cohort, which included patients who inadequately responded
to plasma therapy, suggest eculizumab results in a greater
improvement in renal function than plasma therapy. The effect
of eculizumab on renal function recovery was greater if started
soon after aHUS diagnosis. Eculizumab was also associated
with improvement in health-related quality of life. No serious
infection-related AEs were observed throughout the trials
or extension period.
The long-term benefits and risks of eculizumab use have
been evaluated in real-world studies. One study used data
from the global aHUS registry and evaluated patients treated
with eculizumab in the first 5 years of the registry compared
with those who never received eculizumab with the objective of assessing the long-term safety of eculizumab use.18 A
total of 1321 adult and pediatric patients were included in this
study, with 865 treated with eculizumab and 456 never treated
with eculizumab. Patients who received at least one dose of
eculizumab (“ever treated” group) had more severe disease as
evidenced by a higher rate of renal and extra-renal symptoms,
and a greater proportion of patients requiring dialysis, transfusions, and kidney transplantation. There were no differences in
AEs between those who were treated with eculizumab compared
with those who were not, with the exception of serious infections in pediatric patients which were more common in
eculizumab-treated patients (5.15 vs 1.12 events/100 patientyears). Most infection-related AEs were unspecified or viral
in cause and resolved with appropriate management. Because
the eculizumab cohort included any patient who had received
at least one dose of eculizumab during the study timeframe, the
events did not necessarily occur while patients were actively
on therapy with eculizumab. Three (0.4%) meningococcal
infections were reported in patients who had received eculizumab, one of which was fatal. Of these 3 patients, two did
not receive prophylactic antibiotics. Overall, this observational
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study found no new safety concerns with eculizumab use,
confirming a positive benefit-risk profile in the real-world setting.
A prospective, observational, multicenter study of patients
with aHUS treated with eculizumab was also conducted to
investigate long-term safety and efficacy outcomes over a
6-year period.19 Patients with aHUS who participated in any
of 5 parent trials and received at least one dose of eculizumab
were eligible for inclusion. The primary end point was rate of
TMA manifestations while on versus off of eculizumab therapy.
Secondary end points looked at renal outcomes and treatmentemergent AEs. A total of 93 patients were included, with 51
patients remaining on eculizumab therapy, 42 discontinuing
eculizumab therapy, and 21 of those 42 patients reinitiating
therapy at a later time. During the study, 3 TMA manifestations
occurred in 2 patients (2%) during treatment with eculizumab
and 14 manifestations occurred in 10 patients (24%) during offtreatment periods. All TMA manifestations during off-treatment
periods occurred during the first 30 months following therapy
discontinuation. Eculizumab led to a rapid improvement in estimated glomerular filtration rate, which remained above or near
60 mL/min/1.73m2 during the follow-up period. Eculizumab
was well tolerated. Three definite and 1 possible meningococcal infections occurred while on eculizumab, but all patients
continued eculizumab and recovered from the infection. Three
deaths occurred but none were considered related to eculizumab
therapy. This trial confirmed the long-term efficacy and safety
of eculizumab in aHUS, particularly in regard to renal function
and TMA events.
Although eculizumab has been shown to be safe and effective
for aHUS treatment, it requires a standard treatment regimen
of IV infusions every 2 weeks for the majority of patients.15
In response to this limitation, ravulizumab was developed as
a re-engineered version of eculizumab with a longer half-life
to allow for reduced administration frequency.20 This re-engineered version is ravulizumab. TABLE 3 shows the results
from trial 1, which supports the efficacy of both eculizumab
and ravulizumab.14,21
Ravulizumab
The mechanism by which the half-life of ravulizumab was
extended was by increasing the affinity of ravulizumab for
the neonatal Fc receptor, which is responsible for recycling
monoclonal antibodies, resulting in a half-life 3 to 4 times
that of eculizumab at 51 days.20 Like eculizumab, ravulizumab has linear pharmacokinetics and a small volume of
distribution similar to that of blood volume.16 Ravulizumab

TABLE 3. ECULIZUMAB AND RAVULIZUMAB SUPPORTING DATA
FROM CLINICAL TRIALS AT 26-WEEK FOLLOW-UP14,21

End point

Rondeau et al:
ravulizumab,
n/n total (%)
(n = 56)

Legendre et ala:
eculizumab,
n/n total (%)
(n = 17)

Complete TMA
response

30/56 (54)

13/17 (76)

Platelet count
normalization

47/56 (84)

14/17 (82)

LDH normalization

43/56 (77)

14/17 (82)

>25% improvement in
SCr from baseline

33/56 (59)

11/17 (65)

CKD stage
improvement by ≥1
stage from baseline

38/56 (68)

10/17 (59)

Dialysis discontinuation

17/29 (59)

4/5 (80)

CKD, chronic kidney disease; LDH, lactate dehydrogenase; SCr, serum
creatinine; TMA, thrombotic microangiopathy.
a
Data shown are from trial 1 of 2 (progressive disease despite plasma
therapy) in Legendre et al 2013 publication.

TABLE 4. RAVULIZUMAB DOSING16

Patient weight

Loading
dose (mg)

Maintenance dosing (mg)
and interval

≥100 kg

3000

3600

60-99.9 kg

2700

3300

40-59.9 kg

2400

3000

30-39.9 kg

1200

2700

20-29.9 kg

900

2100

10-19.9 kg

600

600

5-9.9 kg

600

300

Repeat every 8
weeks starting 2
weeks after loading
dose

Repeat every 4
weeks starting 2
weeks after loading
dose

dosing recommendations are shown in TABLE 4. 16 Unlike
eculizumab, where all adult patients receive the same dose
regardless of weight, ravulizumab dosing for aHUS differs
according to patient weight.16 Additionally, in contrast to
eculizumab, where up to 4 loading doses are administered
once weekly, only 1 loading dose is required with ravulizumab use upon initiation of therapy. 16 Maintenance ravulizumab dosing is administered once every 8 weeks for adults,
starting 2 weeks after the initial loading dose. Maintenance
doses of ravulizumab may be administered within 7 days
of the target administration date, with the exception of the
first maintenance dose that should be administered 14 days
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exactly after the loading dose.16 Similar considerations to
eculizumab exist regarding the effect of plasma infusion or
exchange on ravulizumab efficacy, although no supplemental
dosing recommendations are available for ravulizumab, and
thus, this should be avoided.15,16 Ravulizumab AEs reported
to occur in at least 20% of patients include headache and
upper respiratory infection.16 As noted previously, these AE
rates are difficult to interpret due to their origination from
largely single-arm studies. Similar to eculizumab, the ravulizumab FDA labeling includes a black box warning regarding
increased risk of meningococcal infection and precautionary
statements regarding heightened risk for infection with
other encapsulated organisms, both of which are discussed
in more detail below.
The efficacy and safety of ravulizumab in adults have been
reported in a single-arm, phase 3 study of 56 patients with
acute aHUS.21 Ravulizumab dosing in this trial was consistent with the dosing in the current FDA labeling described in
TABLE 4 , and the end points from this study were very similar
to the aforementioned eculizumab phase 2 trial. As shown in
TABLE 3 ,14,21 results from the 2 landmark trials evaluating the
available C5 inhibitors were highly similar. For the primary
end point of complete TMA response, ravulizumab use successfully resolved the acute TMA episode in 54% of patients at
the end of the follow-up period (183 days after enrollment).
Lactate dehydrogenase and platelet count normalized in 77%
and 84%, respectively. Consistent with the findings from the
eculizumab phase 2 trial, platelet count normalization was
seen 1 week after treatment initiation and maintained through
the remainder of the follow-up period. Ravulizumab administration was also associated with a significant improvement
in renal function. Dialysis discontinuation occurred in 59%
of patients who were dialysis dependent at the time of study
enrollment. This rate is numerically lower than with eculizumab,
but the 2 trials differed in their definitions of baseline dialysis
dependence, which likely explains this discrepancy.
Due to the more recent FDA approval of ravulizumab,
long-term efficacy and safety data are limited, but an
ongoing 4.5-year extension phase of the phase 3 trial recently
reported interim results. Of the 58 patients in the initiation phase, 49 patients elected to continue in the extension
phase. Results at a median of 76.7 weeks demonstrated that
4 additional patients achieved complete TMA response,
and other secondary end point findings in the initial phase
were sustained. Importantly, many AEs decreased during the
extension phase.22
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STA R
What are important counseling points regarding
infection risks and immunization/antimicrobial
prophylaxis requirements for patients receiving C5
inhibitors?

Safety Considerations and Risk Evaluation and
Mitigation Strategy Programs
Although the most commonly reported AEs associated with
use of both eculizumab and ravulizumab are not overly
concerning, both eculizumab and ravulizumab have a black
box warning against the risk of meningococcal infections
with these treatments, and active meningococcal infection is
considered a contraindication to treatment initiation.15,16 The
risk of meningococcal infection with C5 inhibitor use should
be taken very seriously considering the negative sequelae of
N meningitidis infection, with death reported to occur in up to
15% of cases.23 The incidence of N meningitidis is increased
1000- to 2000-fold with C5 inhibitor exposure.24 To reduce
the risk of meningococcal infection, patients must be appropriately immunized as soon as possible according to Advisory
Committee on Immunization Practices (ACIP) guidelines.15,16
Preferably, immunization would occur at least 2 weeks
before initiation of C5 inhibitor treatment, but, due to the risk
of irreversible kidney damage associated with delays in C5
inhibitor initiation, treatment should not be delayed to allow
time for antibody titers to rise to protective levels.15,16 Instead,
appropriate antimicrobial prophylaxis should be administered
for at least 2 weeks after immunization to provide protection against infection until antibody titers are adequate.15,16,25
Amoxicillin, fluoroquinolones, third-generation cephalosporins, and macrolides are all viable prophylaxis options.23-26
Even with appropriate vaccination, breakthrough N meningitidis infections have been reported, and based on this, the
Centers for Disease Control and Prevention recommends
consideration be given to indefinite antimicrobial prophylaxis until complement blockade washes out.24 Notably, C5
inhibitor use requires compliance with a risk evaluation and
mitigation strategy (REMS) program because of this risk.15,16
Both the eculizumab and ravulizumab REMS programs
require patients to be counseled about the risk of N meningitidis infection and signs and symptoms warranting evaluation by a health care provider. Patients must be provided with
a patient safety information card and patient safety brochure
and the prescriber must be enrolled in the REMS program.27,28
The patient safety information card should be carried, and
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FIGURE 3. THROMBOTIC MICROANGIOPATHY TREATMENT ALGORITHM2,3,6

Thrombocytopenia
Schistocytes
LDH
creatinine
hemoglobinuria

ADAMTS13 activity assays
Stool: Stx PCR or Stx ELISA, STEC culture
Urine: pneumococcal polysaccharide antigen, STEC culture

Start plasma exchange

ADAMTS13 activity <10%

Stx detected

TTP

Typical HUS

Continue with plasma exchange

Supportive care

No hematologic improvement after 5 days of plasma exchange
CH50, AP50, anti-Factor H antibody titer*
Quantification of C3, C4, Factor H, Factor I
MCP flowcytometry
Genetic studies: Factor H, Factor I, MCP, C3, Factor B, THBD,
DGKE
Serum homocysteine and methionine
Urine methylmalonic acid

Start Eculizumab*
No hematologic response after 4-6 weeks

CH50 >10%

CH50 <10%

Increase Eculizumab*

Start Eculizumab*

Hematologic + renal response

Homocysteinemia
methylmalonic aciduria

Continue Eculizumab*

B12, B1, and folate

*Either eculizumab or ravulizumab
Republished with permission of the American Society of Hematology, from “Atypical hemolytic uremic syndrome,” Afshar-Khargan V, volume 2016, issue 1, ©2016;
permission conveyed through Copyright Clearance Center, Inc.

necessary precautions continued until 3 months after the last
dose of eculizumab and 8 months after the last dose of ravulizumab. Patients receiving C5 inhibitors are at increased risk
for infection with other encapsulated organisms in addition
to meningococcus, including Streptococcus pneumoniae and
Haemophilus influenzae, and, although these infections are
not included in the REMS program, patients receiving C5
inhibitors should be immunized against these organisms to
reduce the risk of infection, according to ACIP guidelines.15,16
For protection against meningococcus, the ACIP guidelines
recommend immunization against both meningococcal groups,
MenACWY and MenB.25 For meningococcal groups ACWY,
2 quadrivalent vaccines exist (Menactra and Menveo). For
adults, both products are administered as two 0.5-mL intra-

muscular injections given at least 2 months apart, with booster
doses administered every 5 years. For meningococcal group B
prophylaxis, 2 vaccines are available (Bexsero and Trumenba).
Bexsero dosing for adults requires two 0.5-mL intramuscular
injections be administered at least 1 month apart, with booster
dosing given 1 year after the first series and then every 2 to
3 years thereafter while still at increased risk of infection.
Trumenba dosing involves 3 injections given at months 0, 1
to 2, and 6, followed by booster dosing 1 year after the first
series and then every 2 to 3 years thereafter while still at
increased risk of infection. ACIP also recommends pneumococcal immunization for patients receiving C5 inhibitors.29
Two pneumococcal vaccines exist, one of which is a 13-valent
vaccine (PCV13), and the other is a 23-valent polysaccharide
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vaccine (PPSV23). For PCV13 (Prevnar 13), 1 dose should
be administered before PPSV23. For PPSV23 (Pneumovax
23), the first dose should be given 8 weeks after PCV13, and
a booster dose should be administered 5 years later. Immunization against H influenzae is also recommended per ACIP for
patients receiving C5 inhibitor treatment, with 1 dose of any
of the 3 available H influenzae vaccines (ActHIB, Hiberix,
or PedvaxHIB) rendering patients fully vaccinated.30
With similar efficacy and safety profiles, the choice between
eculizumab and ravulizumab is often dependent on patient
preferences and medication costs. Ravulizumab is more costly
during the first year of therapy due to the large first loading dose
but is significantly less costly than eculizumab after the first
year of therapy.31 Ravulizumab also offers much less frequent
administration compared with eculizumab, which is a very
attractive feature of this product to improve patient quality of
life. To transition patients currently receiving eculizumab to
ravulizumab, the ravulizumab loading dose should be administered 2 weeks after the last eculizumab dose, with ravulizumab
maintenance dosing initiated 2 weeks after the ravulizumab
loading dose.16 Conversely, the optimal approach to switching
from ravulizumab to eculizumab is not clear at this time.
STAR
What is the initial approach to treatment for a patient
with undifferentiated TMA, and what laboratory assays
and clinical symptoms should be obtained to further
tailor treatment? If aHUS is ultimately diagnosed, how
would the treatment approach be altered?

Treatment Algorithm
An approach to initial and definitive treatment for TMAs is
shown in FIGURE 3. 2,3,6 In patients presenting with evidence
of TMA, an ADAMTS13 activity should be obtained to
rule out TTP, stool studies should be sent to identify Shiga
toxin-producing E coli, as well as other laboratory assays
that could identify potential causes of HUS including obtainment of a S pneumoniae urine antigen and anti-complement
factor H antibodies. Of note, plasma exchange is the firstline therapy for TTP, which is considered to be more rapidly
fatal than aHUS. Because TTP cannot be ruled out until the
ADAMTS13 activity result is available, which can take 24
hours or longer, plasma exchange should generally be initiated first to provide optimal TTP treatment, which would
also provide some benefit for aHUS (though not considered
optimal therapy). An exception to this approach is made in
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patients with prior known aHUS experiencing a relapse, in
which case aHUS treatment should be initiated upfront with
C5 inhibitors rather than plasmapheresis.
Treatment should be adjusted once the ADAMTS13 antibody and stool Shiga toxin results are received.2,3,6 If the
ADAMTS13 activity is less than 10%, aHUS is ruled out, the
patient is diagnosed with TTP, and plasmapheresis is continued
for TTP treatment with additional therapies added. If the stool
sample is positive for Shiga toxin, typical HUS is diagnosed
and plasmapheresis is discontinued, in favor of implementation of supportive care measures alone. If TTP and typical HUS
are ruled out, aHUS should be considered, which warrants
plasmapheresis discontinuation and initiation of C5 inhibitor
therapy. While not yet standard of care, if aHUS is suspected
and there is no response to C5 inhibitor therapy after 4 to 6
weeks, a CH50 assay can be obtained, which is a functional
assay of the complement system. A CH50 value above or below
10% can be used to assess treatment response and the need for
C5 inhibitor discontinuation or dose adjustment. If the CH50
result is below 10%, the patient is unlikely to have aHUS,
and C5 inhibitor therapy should be discontinued and alternative etiologies of the patient’s presenting symptoms should be
considered. If the CH50 is above 10% in the setting of suboptimal response, the C5 inhibitor dose may be increased or
dosing interval reduced.
Treatment Duration
Historically, aHUS treatment with C5 inhibitors was considered a lifelong therapy. However, recent data suggest early
discontinuation may be considered in patients with complete
remission, stable and recovered renal function, a clearly
identified and resolved aHUS trigger, and patient agreement and compliance with frequent follow-up and laboratory
monitoring.13 In general, early treatment discontinuation is
not considered applicable to patients who have undergone
renal transplantation or for patients with certain genotypes
who are at high relapse risk. If relapse does occur, prompt
reinitiation of C5 inhibitor treatment is vital. Patients with
successful C5 inhibitor discontinuation should have therapy
reinitiated if undergoing a high-risk exposure, such as
pregnancy or surgery.

Future Directions in aHUS Treatment

There are many exciting developments underway to increase
treatment options for aHUS, many of which address limitations of current treatment options, such as the IV route of

www.pharmacytimes.org

administration of eculizumab and ravulizumab. Ravulizumab
is currently being investigated for subcutaneous (SC) administration in a phase 3, randomized, open-label, parallel-group,
multicenter study of patients with PNH. 32,33 This study aims
to evaluate SC versus IV administration of ravulizumab.
The ongoing study met its primary objective of pharmacokinetic-based noninferiority of SC ravulizumab administration compared with IV administration at day 71 (P <.0001 for
noninferiority). Additionally, serum-free C5 concentrations
remained below the target threshold, and safety outcomes
through the follow-up period were consistent with previous
trials and did not reveal any unexpected findings. All but one
of the 135 patients in this trial are also participating in the
extension study that will follow patients for an additional
182 weeks. Based on these findings, Alexion planned to file
for FDA approval for ravulizumab administration via the SC
route in the third quarter of 2021. If approved, ravulizumab
via SC injection will give patients with PNH an additional
treatment option that would allow for self-administration of this medication.
Other complement inhibitors with novel mechanisms of action
are currently under investigation in preclinical and clinical trials
for the management of aHUS. One such agent is narsoplimab
(OMS721), a human monoclonal antibody targeting mannanbinding lectin-associated serine protease-2, the effector enzyme
of the lectin pathway of the complement system.34 This novel
drug is designed to prevent complement-mediated inflammation and endothelial damage while leaving other functions of the
innate immune system intact. Narsoplimab has received FDA
Fast Track designation for the treatment of aHUS. The safety and
efficacy of narsoplimab in adults and adolescents with aHUS is
currently being studied in a phase 3, uncontrolled, open-label,
multicenter study.35 This study will evaluate narsoplimab use
in patients with plasma therapy-resistant aHUS and plasma
therapy-responsive aHUS. The primary outcome is the effect of
narsoplimab platelet count recovery. Recruitment is currently
underway with an anticipated approximate enrollment of 80
subjects. Interim results are expected to be performed on 40
subjects after 25 weeks of treatment are completed.
Nomacopan (formerly known as Coversin) is a C5 complement inhibitor that also binds the pro-inflammatory eicosanoid
leukotriene B4.36,37 This agent is currently being studied for
several conditions involving complement pathway overactivity,
including aHUS and PNH, among others. A phase 3 clinical trial
is currently recruiting to assess the long-term safety and efficacy
of this agent in patients with either aHUS or PNH.38 The study

population will consist of patients who have completed participation in other nomacopan clinical trials and wish to continue
to receive nomacopan for up to 4 years. The estimated study
completion date is June 2025.

Importance of Pharmacist Involvement in
aHUS Treatment

The use of C5 inhibitors is complex and involvement of pharmacists with experience and expertise regarding the use of
these medications is critical. As previously mentioned, both
eculizumab and ravulizumab are costly medications that often
require prior authorization or other requests for insurance
coverage, which pharmacists can assist with. Navigating the
REMS program for both eculizumab and ravulizumab can be
overwhelming for patients and providers, and pharmacists can
serve as a resource to help ensure the necessary steps required
of all involved parties for REMS program compliance occur.
To optimize patient safety and ensure compliance with the
REMS program, patients must be prescribed antimicrobial
prophylaxis against meningococcal infection until they are
fully immunized; pharmacists can assist in ensuring this
occurs and assist providers with agent selection and dosing.
Similarly, it is vital that patients be immunized against encapsulated organisms while receiving C5 inhibitor therapy, and
pharmacists serve as important resources to navigate immunization schedules including not only the initial series but also
booster doses as indicated. Pharmacists working at facilities
where C5 inhibitors are infused can assist in dose preparation and prepare policies and procedures outlining monitoring
parameters during and after administration and assist with
AE management. Lastly, pharmacists in all areas of practice
can engage with patients receiving C5 inhibitors to provide
extensive counseling to empower patients with knowledge
about these therapies.

Conclusion

aHUS results from dysregulation of the complement system
resulting in hemolysis, thrombocytopenia, and renal failure.1
aHUS frequently occurs in patients with a genetic predisposition who experience a triggering event.3 Once diagnosed,
C5 inhibitors such as eculizumab or ravulizumab are first-line
treatment options.1,3 Notable AEs associated with C5 inhibitors include infusion reactions and an increased risk of infection with encapsulated organisms, most notably N meningitidis
but also S pneumoniae and H influenze.15,16 Immunization
against encapsulated organisms and initiation of antimicrobial
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POSTTEST QUESTIONS

1.

Which of the following findings are characteristic of
atypical hemolytic uremic syndrome (aHUS)?
A. Normal lactate dehydrogenase
B. Positive stool culture for Shiga toxin-producing
Escherichia coli
C. ADAMTS13 greater than 10%
D. Preserved platelet count

2. RG is a 55-year-old patient receiving a C5 inhibitor for
aHUS who has not been previously immunized against
meningococcal infection. Which of the following is
recommended for this patient in addition to antibiotic
prophylaxis?
A. No vaccination is needed based on the patient’s age.
B. Vaccination against meningococcal groups ACWY only
C. Vaccination against meningococcal group B only
D. Vaccination against meningococcal groups ACWY and
group B
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3. Which statement is true regarding intravenous (IV)
dosing considerations of C5 inhibitors for the treatment
of aHUS in adult patients?
A. Eculizumab maintenance doses are administered once
weekly.
B. Eculizumab dosing is based on patient weight.
C. Ravulizumab requires administration of 4 weekly doses
before initiation of maintenance dosing.
D. Ravulizumab maintenance doses are administered
once every 8 weeks.
4. Which statement is true for adult patients with aHUS
when transitioning from eculizumab maintenance
therapy to ravulizumab IV infusions?
A. The first dose of ravulizumab should be given the
same day as the last maintenance dose of eculizumab.
B. Administer 1 ravulizumab loading dose 2 weeks after
the last eculizumab maintenance dose.
C. Initiate ravulizumab maintenance dosing 1 week after
the ravulizumab loading dose.
D. Maintenance doses of ravulizumab can only vary
within 3 days of scheduled administration.

CONTINUING EDUCATION
THIS ACTIVITY IS SUPPORTED BY AN EDUCATIONAL GRANT FROM ALCON LABORATORIES.

OTC Treatment Options for Combating Dry Eye
Disease: Seeing More Clearly
FACULTY

Emily M. Ambizas, PharmD, MPH, BCGP
Interim Assistant Dean
Experimental Pharmacy Education
Associate Clinical Professor
St. John’s University
College of Pharmacy and Health Sciences
Queens, New York
Clinical Specialist
Walgreens #17265
Whitestone, New York
DISCLOSURES

The following contributors have no relevant
financial relationships with commercial
interests to disclose:
FACULTY

Emily M. Ambizas, PharmD, MPH, BCGP
PHARMACY TIMES CONTINUING
EDUCATION™
PLANNING STAFF

Jim Palatine, RPh, MBA; Maryjo Dixon,
RPh; Michelle C. Carlson, PharmD; Abigail
Dill; Susan Pordon; Brianna Winters; and
Chloe Taccetta

PHARMACIST EDUCATIONAL OBJECTIVES
At the completion of this activity, the participant will be able to:
• Identify the symptoms, risk factors, and quality-of-life burden associated with dry eye disease
(DED)
• Differentiate between the efficacy and safety of various over-the-counter treatment options,
including artificial tear preparations and supplements, that have been shown to be beneficial
in patients with DED
• Explain the role of pharmacists in the management of DED and how to provide effective patient
education and collaborate with the multidisciplinary team to optimize outcomes

PHARMACY TECHNICIAN EDUCATIONAL OBJECTIVES
At the completion of this activity, the participant will be able to:
• Indicate the symptoms, risk factors, and quality-of-life burden associated with dry eye disease
(DED)
• Recall important safety information and the rationale for use of various over-the-counter
treatment options, including artificial tear preparations and supplements, that have been shown
to be beneficial in patients with DED
• Recognize the role of pharmacy technicians in communicating with patients about DED and
when to refer them to the pharmacist for further consultation
TARGET AUDIENCE: Pharmacists, pharmacy technicians
ACTIVITY TYPE: Application for pharmacists; knowledge for pharmacy technicians
RELEASE DATE: March 15, 2022
EXPIRATION DATE: March 15, 2023
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

PHARMACY TIMES® EDITORIAL STAFF

Davy James
Anonymous peer reviewers were part of the
content validation and conflict resolution and have
no relevant financial relationships with commercial
interests to disclose.

Patient Counseling Video Vignettes

Patient counseling videos are included throughout this
activity to provide pharmacists and technicians with
practical approaches to appropriately educate patients
and answer questions about dry eye syndrome.

Introduction

Discomfort of the eyes. Itchy eyes.
Redness of the eyes. Burning or stinging
of the eyes. Dry or gritty sensation of the
eyes. These symptoms are experienced
by millions of Americans and are characteristic with dry eye disease (DED). DED
is among the most prevalent ophthalmic
conditions; up to 7% (approximately
16.4 million people) of the US adult
population 18 years and older have
been diagnosed with DED. Prevalence
increases with age, with approximately
3% of those aged 18 to 34 years being
affected compared with 18.6% of those
75 years or older. Women appear to be

twice as likely to experience this condition compared with men (8.8% vs 4.5%).1
These numbers, however, may not reflect
the true number of individuals experiencing DED. It is estimated that almost
another 6 million Americans experience
dry eye symptoms but are not diagnosed
with DED.1 This number also does not
take into consideration those who experience symptoms but do not seek care.
Estimating the true prevalence is also
problematic due to the lack of standardized diagnostic criteria. With the number
of people affected by DED projected to
increase due to the aging population,
growing rate of diabetes, and increased

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 0290-0000-22-068-H01-P and 0290-0000-22-069-H01-T. The
activity is available for CE credit through March 15, 2023.
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FIGURE 1. THE LACRIMAL FUNCTIONAL UNIT14

use of digital devices, this often underrecognized and underappreciated condition is a growing public health concern.2,3

Background of DED

Much has been learned about DED since the term was first
introduced in 1950.4 Today this malady has many names,
including keratoconjunctivitis sicca, dry eye syndrome,
dysfunctional tear syndrome, lacrimal keratoconjunctivitis,
evaporative tear deficiency, aqueous tear deficiency, and
LASIK-induced neurotrophic epitheliopathy.5 For many
years, it was thought to be a condition limited to dryness of
the eye. Today DED is known to be a chronic, progressive
disease characterized by inflammation of the ocular surface
and lacrimal glands, resulting in compromised ocular lubrication.6 Dry eye has many causes, which often overlap and
interact. In 2017, the International Dry Eye Workshop (DEWS)
created an evidence-based definition and a contemporary
classification system for DED.7 This definition attempts to
create an internationally accepted description of DED:
“Dry eye is a multifactorial disease of the ocular surface
characterized by a loss of homeostasis of the tear film,
and accompanied by ocular symptoms, in which tear film
instability and hyperosmolarity, ocular surface inflammation and damage, and neurosensory abnormalities
play etiological roles.”
Patients experiencing DED endure significant ocular discomfort and visual disturbances, making it difficult to perform daily
tasks, adversely impacting their quality of life. Visual disturbances, specifically effects on visual acuity, can result in difficulties with reading, driving, watching television, and computer
use. This ultimately may negatively influence psychological
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health; the prevalence of depression and anxiety is estimated to
be 3 times more in patients diagnosed with DED.8-11 In addition,
DED is associated with a high economic burden. Annual direct
and indirect costs in the United States are estimated to be as high
as $3.84 billion and $55.4 billion, respectively, depending on the
severity of DED.12 These costs, however, may not be truly reflective given the widespread use of over-the-counter (OTC) agents.
Pharmacists and pharmacy technicians are at the forefront of
helping those experiencing DED. In 2020, eye care products
accounted for close to $1.3 billion in OTC sales.13 Patients may
complain about ocular discomfort and it is imperative for pharmacists to have a thorough understanding of DED and its manifestations to accurately assess and optimize the safe, effective,
appropriate, and economical use of medications and nonpharmacologic interventions to help relieve symptoms.

Normal Eye Anatomy and Pathophysiology
of DED

Individuals with healthy eyes have a structurally intact
and properly functioning tear film and ocular surface. The
ocular surface, which is made up of the cornea and conjunctiva, the meibomian glands, the lacrimal glands (both main
and accessory), the eyelids, and the interconnecting neural
network comprises what is known as the lacrimal functional unit (LFU). See FIGURE 1. 14 The LFU is believed to
regulate secretion of tears onto the tear film. The tear film
consists of 3 layers: the mucin layer, the aqueous layer, and
the lipid layer. The inner mucin layer provides lubrication to
the ocular surface. It also provides a hydrophilic surface for
the middle aqueous layer. The aqueous layer is produced by
the lacrimal glands and provides nourishment to the cornea,
removes debris, toxins, and foreign bodies from the ocular
surface, and promotes wound health of ocular surface epithelial cells. The aqueous/mucin layers produce the bulk of the
tears. The outermost layer, the lipid layer, covers the aqueous
layer and is produced by the meibomian glands. The most
significant function of this layer is preventing the evaporation of tears from the ocular surface. For the tear film to be
healthy and function appropriately, synergistic interactions
must occur among the lacrimal glands, eyelids, and ocular
surface. Any imbalance in this interaction can lead to ocular
surface disease such as DED.14-16
The pathophysiology surrounding DED is complex and multifactorial. Although it is not fully understood, DED is broadly
recognized as a disturbance of the LFU.7 Pathophysiologic
changes to any component of the LFU can lead to 2 major causes
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of DED: decreased or impaired TABLE 1. RISK FACTORS FOR DRY EYE DISEASE24-36
lacrimal tear production, and
Miscellaneous
increased evaporation of tears.17
Age >65 years
Contact lens use
Decreased or impaired lacrimal
Pregnancy
Perimenopausal
tear production can further be
classified as Sjögren syndrome or Medications, supplements, herbals, etc
non-Sjögren syndrome. Sjögren Amiodarone
Echinacea
syndrome is an autoimmune Anticonvulsants
Kava
condition that results in inflamAnti-Parkinson drugs
Niacin
mation of lacrimal glands, leading
Nicotinic acid
to autoantigen-mediated cell β-blockers
death and hyposecretion of tears. Decongestants
Preservative-containing eye drops
This syndrome may also lead
Hormone replacement therapy/oral contraceptives Vitamin A deficiency
to symptoms such as dry mouth
and other systemic complaints.18 Isotretinoin
Non-Sjögren syndrome is a form Oral corticosteroids
of lacrimal dysfunction in which Medications with antimuscarinic effects
there are not any other associated • Anticholinergics
systemic symptoms. This could • Antihistamines
be due to a variety of condi- • Tricyclic antidepressants
• Selective serotonin reuptake inhibitors
tions, including advanced age,
• Antipsychotics
diabetes mellitus, contact lens
use, conjunctival scarring, ocular Medical conditions
Allergies
Arthritis
burns, sarcoidosis, lymphoma,
and graft-versus-host disease.6,19
Thyroid disease
Blepharitis
Increased evaporation of tears
Parkinson disease
Diabetes mellitus
is an issue that may occur either
Vitamin A deficiency
independently or concurrently HIV
Corneal refractive surgery (eg, LASIK)
with impaired lacrimal tear Ophthalmic surgery
production. Excess water loss Environmental conditions
results in an unmoisturized ocular
Smoke (any form)
Wind
surface and increases the risk of
Extremely hot weather
tear film instability. Pathophysi- Extremely cold weather
ologic tear evaporation is most Arid climates
Prolonged sunlight exposure
often caused by meibomian gland Mask wearing
dysfunction and/or dysfunctional
Prolonged eye strain
lipid-forming accessory lacrimal
Watching television
glands in the tear film. The lipid Reading books
layer is an amphiphilic layer Staring at a computer monitor
Playing video games
that normally allows uniform
spreading of the tear film, providing a barrier to minimize eyelid in blinking allows the ocular surface to remain lubritear evaporation. When abnormalities occur in this lipid layer, cated. Abnormalities in the eyelid or blinking function that
the resulting protective barrier is dysfunctional and it permits reduce blinking frequency and increase exposure of the ocular
higher rates of tear evaporation.20,21 This also holds true when surface to the environment lead to increased tear evaporation.22
there are structural abnormalities of the eyelid or functional
Regardless of the etiology, any provoking factor that causes
blinking abnormalities. The protective physiologic role of the destruction or dysfunction to components of the LFU may lead
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to impaired lacrimal tear production, increased tear evaporation, and leading to hyperosmolarity of the tear film, ultimately
resulting in an inflammatory response on the ocular surface.16
This propagates a vicious cycle of epithelial cell damage and
lipid abnormalities, as continued inflammation results in loss of
epithelial barrier function at the ocular surface and compounded
tear film deterioration, further potentiating the symptoms of
DED.17,23 In short, inciting factors that damage the LFU, whether
it causes decreased production and/or increased evaporation of
tears, will result in continued inflammation, ultimately leading
to the symptoms of DED.

Risk Factors

There are a variety of factors that contribute to ocular inflammation and resultant symptoms of DED, as shown in TABLE
1 . 24-36 One of the most common causes of DED is advanced
age.37 The majority of patients who experience DED are older
than 65 years, but the incidence increases after the age of
45 years. This is particularly true in perimenopausal women
due to hormonal changes. However, younger women who are
pregnant also experience DED due to hormonal changes that
occur during pregnancy. 25,26,38 Patients with certain disease
states or conditions are also at an increased risk for the development of DED, including those with allergies, Parkinson disease,
diabetes, arthritis, blepharitis, and thyroid disease.29-32,39
As pharmacists, it is important to recognize that certain
medications can contribute to DED. Several medications and
classes have been implicated in causing symptoms of DED,
predominantly those with anticholinergic properties. Included
in this list of medications are antihistamines, hormone replacement therapies, isotretinoin, antidepressants, amiodarone, anticonvulsants, antipsychotics, anti-Parkinson drugs, β-blockers,
nicotinic acid, and decongestants. In addition to medications,
dietary supplements including niacin, echinacea, and kava may
also cause symptoms of DED.27,28,40 Topical ophthalmic medications, though sometimes used to alleviate DED, may also
exacerbate this condition; the preservatives found in ophthalmic
drops may be the contributing factor. A study comparing glaucoma medications demonstrated that preservative-free eyedrops
produce significantly fewer ocular symptoms, including
dryness and irritation.41
Environmental conditions also play a major role in the development and propagation of DED. This may include smoke (any
kind), wind (including air conditioning and heating), extremely
cold weather, extremely hot weather, arid climates, and
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prolonged sunlight exposure.35,42 Additionally, conditions that
require constant eye focus, such as reading a book or staring at a
television or computer screen for hours on end, may put excessive strain on the eyes, especially if the focus prevents an individual from blinking, ultimately leading to symptoms of DED.43
Lifestyle changes that have been implemented because of the
COVID-19 pandemic may be contributing to the development
of DED. This pandemic has forced people to go into lockdowns,
spending a greater portion of their time at home in air conditioned or heated environments with low humidity. Screen time
with computers, tablets, smartphones, or video display terminals
(VDTs) dramatically increased with many working or learning
remotely from home. People have experienced disruptions in
their eating and drinking habits, resulting in a lower intake of
vitamins and antioxidants, and irregular sleep patterns can cause
instability to the tear film, causing eye fatigue, photophobia,
and blurred vision.44,45 Another COVID-19 pandemic lifestyle
behavior change that has been a contributing factor to the development or worsening of DED is face masks. Face masks have
become a way of life, a protective measure for the transmission of COVID-19 but this may also be giving rise to increased
reports of dry eye symptoms. In fact, due to the number of
reports published concerning dry eye symptoms after the use
of face masks, it has become more commonly known as maskassociated dry eye.36,46
All these factors have a significant impact on ocular surface
health and can contribute to worsening or cause new onset of
DED. Unfortunately, there are numerous risk factors that play
a role in DED. However, knowing, identifying, and avoiding
these risk factors may help reduce the risk of developing
the disease.
STA R *
What would you do if a patient presents with dry, itchy
eyes accompanied by a dry mouth?
*S = Stop; T = Think; A = Assess; R = Review

Clinical Presentation

Patients who are exposed to risk factors for DED may
develop inflammatory damage to their tear film, leading to
decreased tear production, and potentially increased evaporation, both of which contribute to the progression of DED. The
resulting hyperosmolarity, presence of ocular inflammatory
mediators, and sensory nerve hypersensitivity will activate
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sensory nerves on the ocular surface, further exacerbating
symptoms.47 Although this may appear obvious, the primary
clinical presentation of DED is indeed dry eyes. However,
different patients may report disparate symptoms over time,
and under various environmental conditions. These uncomfortable symptoms are generally mild to moderate in severity,
though this may intensify over time, and as a result patients
do not feel the necessity to see their primary health care
provider.48 Instead, they may approach their community pharmacists to seek medical advice regarding their symptoms, as
pharmacists have become integral components of health care
teams and are consistently among the most honest, ethical,
respected, and accessible health care professionals avai
able to the public.49
In addition to dry eyes, additional symptoms may include
pain, redness, generalized irritation that may become chronic
in nature, a gritty sensation, a burning sensation, a foreign body
sensation, excessive tearing, photosensitivity, and/or blurred
vision.50-52 Fortunately, all these symptoms, including blurred
vision, may improve as risk factors are removed and as the
condition is appropriately treated. However, if risk factors are
not addressed, and if the condition goes untreated, DED will
progress beyond mild to moderate symptoms to more significant
consequences.43 Chronic exposure to risk factors will lead to
progressive inflammation and corneal ulceration and scarring,
causing individuals to experience severe symptoms. Corneal
ulceration and scarring may drastically impair visual acuity,
and any damage from this point forward may become permanent and irreversible. Fortunately, progression to corneal ulceration and scarring, severe symptoms, and irreparable damage
is rare.53 If an individual’s clinical presentation includes any
systemic symptoms, such as dry mouth or fever, further evaluation may be required to rule out other conditions, including
Sjögren syndrome or endophthalmitis. Patients with Sjögren
syndrome generally present with dry eyes and a severely dry
mouth that may cause difficulty swallowing and impair their
sense of taste, but they may also demonstrate enlarged salivary glands, a nonspecific cough, and/or vaginal dryness.54-58
Those with allergic conjunctivitis rarely present with solely
ocular symptoms. They may also present with rhinorrhea, or
other nonspecific allergic symptoms. Patients who complain about
redness in one eye, with excessive watery or mucopurulent
discharge, may have viral or bacterial conjunctivitis. Patients with
symptoms of Sjogren syndrome, viral, or bacterial conjunctivitis
should be referred.59

Diagnosis

Upon recognition of the clinical presentation of DED, a
patient may seek attention from his or her community pharmacist, primary care physician, or ophthalmologist. Unfortunately, there is no examination or test to definitively diagnose
DED. The diagnostic tests that are currently available may
not necessarily correlate with patient-reported symptoms.
The primary step in diagnosing this condition is to take a
comprehensive patient history. The next step is to identify
any risk factors that may contribute to the patient’s clinical
presentation on a physical examination. If these risk factors
correlate to the usual clinical presentation of patients with
DED, a preliminary diagnosis may be made. To confirm this
diagnosis, the physician may perform a series of diagnostic
tests and/or use questionnaires.60

Classification

The classification system for DED aims to use a clinical decision algorithm, starting with symptom assessment, succeeded
by a review of the patient’s eyes for the presence of signs
indicative of ocular surface disease.7 Triaging questions are
then used to differentiate DED from disparate ocular surface
diseases, as DED will present with both signs and symptoms.
Once determining that the patient has both signs and symptoms of DED, the etiology must be classified into both or
either of the 2 predominant and non-mutually exclusive categories: aqueous deficiency dry eye (ADDE), in which there is
tear film instability, or evaporative dry eye (EDE), in which
the eye cannot remain moisturized due to excess evaporation.
Although a greater proportion of patients with DED present
with EDE over ADDE, it is not uncommon for patients to
present with a mixed picture and be classified as having both
ADDE and EDE. If patients only present with one of these
categories, they may later present with both categories if
their DED is left untreated. Regardless of whether a patient
is classified as having ADDE or EDE, their condition must be
managed to prevent progression of disease.7

DED Management and Therapy

Therapy goals for DED include relief of symptoms and
improved quality of life. The goal is to restore the homeostasis of the ocular surface and tear film by attempting to
break the vicious cycle of the disease. There is currently
no cure for DED. Patients will require ongoing therapy to
help symptom management. Management of DED is diffi-
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TABLE 2. FOUR-STEP APPROACH TO THE MANAGEMENT OF DED63

Step 1

Patient education
Environmental modifications
Dietary modifications
Screening for medications
Lid hygiene
Warm compresses
Ocular lubricants

Step 2

Use of preservative-free ocular lubricants
Moisture chamber goggles
In-office treatments
Prescription options
•T
 opical corticosteroids for limited duration
•C
 yclosporine 0.05% ophthalmic emulsion
•L
 ifitegrast 5% ophthalmic solution

Step 3

Therapeutic contact lens options

•S
 oft bandage lenses
•R
 igid scleral lenses
Step 4

Topical corticosteroids for longer duration
Surgical punctal occlusion
Other surgical options

DED, dry eye disease.

cult due to its multifactorial etiology. There are several
treatment options available; a combination of therapies
may be appropriate to help control the many aspects of a
patient’s presentation. Overall management should address
the chronic sequelae rather than providing treatment
for short-term relief.61
DED is commonly classified as mild, moderate, or severe
based on patient symptomatology and clinical findings, and
management of DED is usually based on this classification.62
The DEWS II treatment recommendations use a 4-step approach
to help guide the management of DED (TABLE 263).

Nonpharmacologic strategies

One of the first strategies recommended is providing education on environmental and dietary modifications, identifying
medications that may worsen DED, and personal hygiene
practices. Patient understanding of the disease process and
modifications to lifestyle behaviors and the environment are
very important first steps to combating DED. Strategies to
help minimize exposure to environmental risk factors may
include avoiding wind exposure and air drafts such as from air
conditioners and heaters, cigarette smoke, and dust. Patients
should also avoid low levels of humidity; portable humidifiers should be used at home and in the workplace. Taking
breaks from reading, television watching, and computer use
may also be of help. Decreased blink rates have been associ-
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ated with the development of DED; patients should try to
blink more often especially when using computers to help
ease their symptoms.61 The 20-20-20 rule should be implemented during VDT use: every 20 minutes, shift eyes to look
at an object at least 20 feet away for at least 20 seconds.
EyeLeo for PCs and Breaks for Eyes for Mac are free
computer applications that can be recommended to patients;
they are programs that will remind users to take breaks from
their screens to help implement the 20-20-20 rule. It is also
recommended to place computer monitors 20 to 26 inches
away from the head and below eye level to decrease lid aperture and reduce eyestrain.64
Nutritional strategies such as maintaining adequate hydration
may be helpful. Whole body hydration may play a role in DED,
influencing the clinical expression.63,65 Current data suggest that
patients with DED have a higher plasma osmolality than individuals without DED.65 This higher plasma osmolality indicates
suboptimal hydration. Increasing and maintaining adequate
hydration may provide ocular benefits. Decreasing ocular surface
inflammation by modulating cytokine production via dietary
intervention with omega-3 polyunsaturated fatty acids (PUFAs)
is a potential strategy that is currently being investigated, but
evidence is lacking. Omega-3 fatty acids are known to possess
anti-inflammatory properties, including the inhibition of interleukin (IL)-1, IL-2, and tumor necrosis factor-alpha (TNF-a) as
well as inhibiting the proliferation of T lymphocytes, processes
that have been implicated in the pathophysiology of DED.63 The
tears of patients with DED express an upregulated concentration
of proinflammatory cytokines, including IL-1, IL-6, IL-17A, and
TNF-a.66 A multicenter, double-blind, randomized trial funded
by the National Eye Institute demonstrated that omega-3 fatty
acids were no better than placebo in the treatment of DED.67 The
Dry Eye Assessment and Management (DREAM) trial was a
12-month long study that evaluated the effects of omega-3 fatty
acid supplementation on DED. The results of the DREAM trial
do not support the use of omega-3 fatty acid supplements in
the management of moderate to severe DED. A 2019 Cochrane
review suggested a possible role for long-chain omega-3
supplementation, finding improvement in some signs of dry
eye symptomatology, and a more beneficial effect when used in
combination with standard dry eye treatments.66 The authors of
a recent literature review evaluated clinical trials studying the
efficacy of omega-3 PUFAs on DED conducted within the past
2 decades and concluded that omega-3 supplementation may
be an effective treatment strategy for improving objective and
subjective outcomes in DED.68 However, the evidence currently
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available is uncertain and inconsistent, and more research is
needed to determine the effectiveness of omega-3 and omega-6
PUFA supplements on DED.
Daily lid hygiene is particularly helpful in patients who have
anterior blepharitis and meibomian gland dysfunction. Patients
should wash the eyelid with a mild soap or baby shampoo to
decrease bacterial colonization and lipid byproduct buildup.
Warm compresses can be applied to help soften the secretions obstructed in the glands and reduce tear evaporation.
Commercially available devices are also available to help raise
lid temperatures and protect the humidity of the environment
around the eyes, including swim goggles or “moisture chambers,” masks, and eyebags.63
Other therapies include a thermal massager system that
provides heat to the surfaces of both the upper and lower eyelids
while applying graded pulsed pressure to help promote expulsion of the meibomian glands. Specialized contact lenses may be
of some benefit to patients experiencing severe DED.63 Surgical
procedures, such as punctal occlusion or correction of the eyelid
abnormalities, are often reserved for patients with moderate to
severe DED in whom other therapies have failed.63
STAR
How do ocular lubricants differ?

Pharmacologic OTC Treatments
Ocular Lubricants
Ocular lubricants, also known as artificial tears, are considered the mainstay of DED therapy. 63 These agents are readily
available OTC and come in a variety of topical formulations
(solutions, ointments, gels, and gel drops). They are used in
all stages of DED and are thought to enhance tear stability,
replenish tears, preserve and protect the ocular surface,
dilute inflammatory cytokines, and reduce tear osmolarity,
providing symptom relief; these products do not target any
underlying pathological or inflammatory aspects of the
disease.63,69,70 Ocular lubricants are generally considered
safe and well tolerated.
The concept of ocular lubricants has been around for thousands of years. Ocular lubricants have undergone changes
throughout the years to improve efficacy as our understanding
of DED increases (see TABLE 371,72).
Today, the active ingredients found in ocular lubricants are
either demulcents or emollients (see TABLE 473).73,74 Demulcents

TABLE 3. DIFFERENT GENERATIONS OF OCULAR
LUBRICANTS71,72

First
generation

•S
 aline-based, isotonic, or hypotonic solution

Second
generation

• Integrated natural polymers, such as

Third
generation

•A
 ddition of hyaluronic acid
• Increased tear stability, reduction of tear

with preservatives, notably benzalkonium
chloride
•P
 rovided short-term relief and required
frequent applications

methylcellulose derivatives, and synthetic
polymers such as polyethylene glycol,
polyvinyl alcohol, povidone, carbopol,
polyguar, and hydroxypropyl guar
•P
 rovided a higher viscous agent, increasing
retention time
•U
 sed gentler preservatives and
preservative-free formulas

evaporation, and provision of protective
effects on the corneal epithelium

Fourth
generation

•C
 ontains lipid oil-in-water nanoemulsions,

which address the evaporation concerns of
previous products
•R
 eplenishes the lipid layer, decreasing
evaporation rate, improving the structure
of the lipid layer, and improving diagnostic
test results

are usually water-soluble polymers that form a mucus-like film,
protecting and lubricating the ocular surfaces.63,73 They also
increase the viscosity of the eye drops. Emollients are oleaginous agents, including fats and oils, that help to reduce evaporation of tears and provide lubrication by restoring the lipid
layer of the tear film.75
What distinguishes ocular lubricants are their viscosity agents,
inactive ingredients, preservatives, electrolytes, and surfactants.
Alterations in the composition of the inactive ingredients affect
the duration of action, osmolarity, and osmolality, as well as the
pH of the eye drops.69 Despite these differences, the majority of
OTC ocular lubricants have similar efficacies; no one product is
superior to the other.76
Viscosity enhancers are added to ocular lubricant formulations
to increase film thickness, protect against desiccation, protect the
ocular surface, promote tear retention, maintain physiological
corneal thickness, improve goblet cell density, and relieve dry
eye symptoms. Viscosity-enhancing agents include carbomer
940 (polyacrylic acid), hyaluronic acid, hydroxypropyl (HP)
guar, and polyvinylpyrrolidone. Ocular lubricants considered
as low-viscosity agents tend to have reduced ocular retention,
resulting in a shorter duration of action, requiring more frequent
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TABLE 4. FDA-APPROVED ACTIVE INGREDIENTS FOUND IN
OCULAR LUBRICANTS73

Demulcents

Concentration range

Carboxymethylcellulose

0.2% to 2.5%

Dextran 70

0.1% (when used with another
demulcent)

Gelatin

0.01%

Glycerin

0.2% to 1%

Hydroxy cellulose
Hypromellose
Methylcellulose

0.2% to 2.5%

Polyethylene glycol 300
Polyethylene glycol 400

0.2% to 1%

Polysorbate 80

0.2% to 1%

Polyvinyl alcohol

0.1% to 4%

Povidone

0.1% to 2%

Propylene glycol

0.2% to 1%

Emollients
Anhydrous lanolin
Lanolin

1% to 10% in combination with
one or more listed oleaginous
emollient

Light mineral oil
Mineral oil

Up to 50% in combination with
one or more listed oleaginous
emollient

Paraffin

Up to 5% in combination with
one or more listed oleaginous
emollient

Petrolatum
White ointment
White petrolatum

Up to 100%

White wax
Yellow wax

Up to 5% in combination with
one or more listed oleaginous
emollient

application. High-viscosity agents, such as gels and ointments,
have a longer ocular retention time with potential for greater
clinical benefit, but their use is limited by visual disturbances
and may result in debris formation on eyelids and lashes. They
are recommended to be used at bedtime to help minimize these
effects, with low-viscosity drops used during the day.63
Many ocular lubricant formulations contain preservatives to
decrease the chance of bacterial contamination during product
application and to increase shelf life of the product.77-79 The
FDA and the US Pharmacopeia require multidose ophthalmic
agents to contain preservatives; however, new technology is
now available allowing multidose products to be unpreserved;
a patented unidirectional valve and air filter technology elimi-
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nate the need for a preservative.77,78 Many formulations are
also available as single-use containers, which typically do not
contain preservatives.
Although needed to keep the medication sterile during patient
use, preservatives can be detrimental to the ocular surface, especially with chronic use. Benzalkonium chloride (BKC) is one
of the most common preservatives found in ophthalmic agents
and has demonstrated toxic effects in vitro and in vivo, causing
tear film instability, loss of goblet cells, conjunctival squamous
metaplasia and apoptosis, disruption of the corneal epithelium
barrier, and damage to deeper ocular tissues.77,78 These changes
can result in worsening of DED, causing exacerbation of related
signs and symptoms, especially in patients who are also using
topical medications for other chronic conditions, such as glaucoma. Patients who have DED and require frequent dosing or
are using other ocular therapies should avoid the use of ocular
lubricants preserved with BKC.63
Newer types of preservatives have been introduced to
help reduce the toxic effects seen with BKC. These include
polyquaternium-1 (Polyquad), sodium chlorite (Purite), sodium
perborate (OcuPure) and SofZia.78 They have been designed to
have a lower impact on the ocular surface causing less irritation;
upon contact with the ocular surface they dissociate, turning
into water or nontoxic substances. These disappearing preservatives offer an alternative to patients requiring multiple doses;
however, further studies are needed to prove this. If patients
require chronic ocular lubricant therapy and/or are using them
more than 4 times a day, preservative-free agents should be
recommended.80 Preservative-free drops were shown to be more
effective than preserved drops in decreasing ocular inflammation and increasing antioxidant contents in tears.81
Since the osmolarity of the tear film in DED is increased,
hypoosmotic products have been created to help counteract the
proinflammatory nature of the high-osmolarity tear film. Products with higher colloidal osmolality may help restore appropriate water transport across ocular membranes. Compatible
solutes, including levocarnitine and trehalose, have been incorporated into products as osmoprotectants. They are taken up by
ocular epithelial cells without disrupting their normal functions
and help increase intracellular osmolarity.63,82
Electrolytes play a role in maintaining ocular surface homeostasis. Various ocular lubricants contain electrolytes to mimic
the tear film. The addition of electrolyte ingredients can further
help treat the surface of the eye. Most notably, potassium helps
maintain corneal thickness, while bicarbonate helps maintain
normal epithelial structure.63
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TABLE 5. COMMON AVAILABLE OCULAR LUBRICANT DROPS89

Carboxymethylcellulose (CMC)-containing products
Brand name

Active ingredient(s)

Preservative

Preservative free

Thera Tears (Dequest)

Thera Tears

Thera Tears Extra (Dequest)

Inactive ingredient
with biological
activity

CMC 0.25%
CMC 0.25%

Trehalose

Refresh Tears (Purite)

Refresh Plus

CMC 0.5%

Refresh Optive (Purite)

Refresh Optive

CMC 0.5%, glycerin
0.9%

Erythritol L-carnitine

CMC 0.5%, glycerin
0.9%

Erythritol sodium
hyaluronate

Refresh Repair (Purite)
Refresh Optive advanced (Purite)

Refresh Liquigel (Purite)

Refresh Optive advanced

CMC 0.5%, glycerin
1%, polysorbate 80
0.5%

Refresh Optive Mega-3

CMC 0.5%, glycerin
1%, polysorbate 80
0.5%

Refresh Celluvisc, Thera tears Liquigel

CMC 0.1%

Refresh Optive Gel (Purite)

CMC 0.1%, glycerin
0.9%

Hypromellose-containing products
Brand name

Active ingredient(s)

GenTeal Mild (Polyquaternium-1)

Hypromellose 0.3%, dextran 0.1%

GenTeal Moderate (Polyquaternium-1)
(Also available as preservative free)

Hypromellose 0.3%, dextran 0.1%, glycerin
0.2%

GenTeal Severe (Sodium perborate)

Hypromellose 0.3%, Carbopol 980

Propylene glycol (PG)-, polyethylene glycol (PEG)-, and glycerin-containing products
Brand name
Preservative

Active ingredient(s)

Inactive ingredient
with biological
activity

PG 0.6%

Dimyristoyl
phosphatidylglycerol
Hydroxypropyl guar
Mineral oil

Systane Original
Systane Ultra
Systane Hydration

PG 0.3% and PEG
0.4%

Hydroxypropyl guar
Sodium hyaluronate
(only in Hydration)

Oasis tears
Oasis tears plus

Glycerin 0.22%0.25%

Sodium hyaluronate

Blink Tears

PEG 0.25%

Sodium hyaluronate

Soothe

Glycerin 0.6% and
PG 0.6%

Preservative free

Systane Balance
Systane Complete
(Polyquaternium-1)
Systane Original
Systane Ultra
Systane Gel Drops (Polyquaternium-1)

Blink Tears
Blink Gel Tears (Sodium Chlorite)

BKC, benzalkonium chloride.
*Not an all-inclusive list of available products.
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TABLE 5. COMMON AVAILABLE OCULAR LUBRICANT DROPS89 (continued)

Povidone- and polyvinyl alcohol-containing products
Brand name
Preservative

Active ingredient(s)
Preservative free

Soothe Hydration (EDTA)

Povidone 1.25%

Soothe maximum hydration (BKC)

Povidone 2%

Akorn (BKC)

Polyvinyl alcohol 1.4%

Murine (BKC)

Povidone 0.6%, Polyvinyl alcohol 0.5%
FreshKote

Povidone 2%, Polyvinyl alcohol 2.7%

BKC, benzalkonium chloride.
*Not an all-inclusive list of available products.

The pH of natural tears varies from 6.9 to 7.5.69 The available
products have a wide range of pHs. Patients may experience
a stinging or burning sensation after instilling eye drops. This
adverse effect may be due to the mismatch of pHs between
the drops and patient’s natural tears. If this occurs, it is recommended that patients try a variety of products to identify the
most comfortable drop, indicating the product that most closely
resembles the pH of their tear film.
There have been several reviews evaluating the safety and
efficacy of ocular lubricants in the management of DED.33,76,83-85
All of these reviews have resulted in similar conclusions: all
tested ocular lubricant formulations provided improvement to
signs and symptoms of DED with no single product demonstrating better efficacy or safety. Similarly, one study evaluated
the efficacy of 3 ocular lubricants, carboxymethylcellulose
(CMC) 0.5%, sodium hyaluronate (SH) 2.5%, and HP guar
0.18% on improving symptoms of DED and demonstrated that
commercially available ocular lubricants are equally effective
in relieving symptoms of mild, dry, irritated eyes.86 In another
prospective study, SH 0.1% and 0.5% CMC were evaluated and
both treatment groups showed significant improvement in DED
symptoms after 8 weeks of use.87 Polyethylene glycol-based
agents were shown to be safe and effective in the management of
DED in a randomized, double-blind study evaluating a product
containing polyethylene glycol 400 0.4% and propylene glycol
0.3% and another product containing CMC 1%.88
There is a myriad of products to choose from and patients
can easily become overwhelmed (see TABLE 589). Although the
various products do not differ in efficacy, patients may need to
take a trial-and-error approach before finding the optimal product
or combination of products. This approach will also be required
to determine the appropriate frequency of instillation. Most
patients will present with mild DED and management should
start with an ocular lubricant product that has a low viscosity
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FIGURE 2. OCULAR LUBRICANTS AND THE PRECORNEAL TEAR
FILM91

Republished from Kim M, Lee Y, Mehra D, Sabater AL, Golor A. Dry eye:
why artificial tears are not always the answer. BMJ Open OphthalmoI.
2021;6(1):e000697, under the terms of the Creative Commons Attribution
Non-Commercial (CC BY-NC 4.0) license.

and contains a demulcent. Generally, the higher the percentage
of demulcent, the higher the viscosity of the ocular lubricant.
Products containing the active ingredients carboxymethylcellulose, hydroxypropyl methylcellulose, or hyaluronic acid-based
products have shown to provide the most comfort to patients.85,90
If this product selection does not provide an adequate response,
it may be beneficial to recommend a product that is lipid based
or a product that targets multiple layers of the tear film because
most patients are considered to have EDE or may have a mixture
of aqueous tear-deficient and EDE. Lipid-based products more
closely mimic the aqueous and lipid components of the tear
film. They include ocular lubricants containing the ingredients
light mineral oil, mineral oil, castor oil, glycerin, and polypropylene glycol. These lipid lubricants often serve as the base
for the products and are listed as inactive ingredients. Newer
formulations that target multiple layers include both demulcents
and emollients (see FIGURE 291).91,92 These products may be at a
higher price point and cost should always be taken into consid-
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eration when making a recommendation, as it is most often the
primary reason patients discontinue treatment.93 When a product
is not tolerated, or is not providing adequate relief, recommend
another product with different ingredients, different viscosities,
and/or that target a different component of the tear film.
STAR
What information is important to convey to patients
regarding the management of dry eyes?

Role of the Pharmacist in Improving DED
Outcomes

Pharmacists are considered some of the most accessible
health care professionals and play a pivotal role in helping
patients understand and manage their various disease states,
including DED. Patients experiencing dry eye symptoms
will usually visit the pharmacy first to obtain recommendations to help relieve their discomfort. If a patient approaches
the pharmacy counter complaining about stinging, burning,
or irritated eyes, eye fatigue, and/or redness of the eyes, the
pharmacist and pharmacy technician should suspect DED.
Pharmacy technicians need to understand when pharmacist
counseling is needed, and pharmacists need to understand
when patients should be referred for further evaluation. If a
patient is inquiring about the location of an ocular lubricant
or is purchasing ocular lubricants, the pharmacy technician
can refer the patient to the pharmacist for a brief assessment/
consultation session. Technicians are also able to identify
patients who may be at risk for DED based on the medications
they are picking up at the pharmacy.
With a proper assessment, including a review of current
medications, pharmacists will be able to determine if self-care
management is appropriate and rule out more complicated conditions. A thorough assessment should be obtained, including signs
and symptoms, symptom duration, and identification of any
exacerbating factors. Pharmacists should also determine how
bothersome the symptoms are to the patient and what products
have been tried previously and for how long, and if any products provided relief in the past. It is also very important that
pharmacists obtain a complete medication list from patients and
assess whether they have any condition or medication that may
be contributing to symptoms of dry eye. Dry eye experts suggest
pharmacists ask the following questions when approached by
a patient with ocular complaints to help establish a differential
diagnosis and rule out other conditions94:

• I s the dryness/burning/watering in both eyes?
•H
 ow long has it lasted?
•D
 o you have mouth dryness?
•W
 as it precipitated by an event?
•A
 re you in pain?
•D
 oes your vision clear when you blink?
• I s there redness or swelling?

Any patient who uses contact lenses, those who have experienced trauma to the eye, any sign of vision changes including the
onset of floaters and diplopia, those who experience moderate
to severe ocular pain and/or sensitivity to light, and those who
are also experiencing any systemic symptoms along with their
ocular complaints should not self-treat and follow up with an eye
specialist is warranted.80,95
Many of the therapies used in the management of DED are
available OTC with ocular lubricants considered the mainstay
of treatment. Before making a product recommendation, pharmacists should assess patient symptom severity. Pharmacists can
use the Standard Patient Evaluation of Eye Dryness questionnaire
to help determine severity.96 This is a validated tool that can help
evaluate the frequency and severity of symptoms, which include
dryness, grittiness, scratchiness, irritation, burning, watering,
soreness, and eye fatigue, with 8 questions. The patient grades
the severity of symptoms on a scale of zero (no symptoms) to 4
(intolerable symptoms). The value for each question is totaled
at the end, with a final score ranging from zero to 28. A score
of zero to 4 indicates mild dry eye symptoms, 5 to 7 indicates
moderate symptoms, and a score of 8 or more signifies more
severe symptomatology. If a patient is identified as experiencing
mild to moderate symptoms, it would be reasonable for the pharmacist to provide a recommendation for an OTC product and
lifestyle modifications. For more severe symptoms, it is appropriate to refer the patient to an optometrist.
When recommending a product, pharmacists should remember
that patients who require frequent administration of ocular lubricants (more than 4 times a day), or those who are on multiple
ocular medications, would benefit from formulations that are
either preservative free or include the less-irritating preservatives polyquaternium-1, sodium chlorite, and sodium perborate.80
Other individuals who may benefit from using a preservativefree product include those with chronic allergies, sensitive skin,
and if they experience mild to moderate stinging or irritation
from preservative-containing formulations.90 More viscous
products, such as gels and ointments, should be applied in the
evening before bed to help minimize decreased visual acuity. If
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TABLE 6. PROPER ADMINISTRATION OF EYE DROPS AND
OCULAR OINTMENTS/GELS100

Proper administration of eye drops
Wash hands with soap and water
Check the dropper to ensure there are no chips or cracks
Avoid touching the dropper tip to the eye or anything else
If the product is a suspension, shake it before use
With head tilted back, pull down lower lid of the eye with
index finger and form a pocket
Hold the dropper with the other hand as close to the eye as
possible, being sure not to touch the tip of the dropper to
the eye
While looking up, gently squeeze the dropper so a single
drop falls into the pocket
Close eyes for 2-3 minutes while tipping head down. Try not
to blink or squeeze the eyelids
Place a finger on the tear duct and gently apply pressure
Wipe any excess liquid from the face with a tissue
Wait 5-15 minutes before delivering second medication
Proper administration of ocular ointments/gels
Wash hands with soap and water
With head tilted back, pull down lower lid of the eye with
index finger to expose the conjunctival sac
Place ¼ to ½ inch of ointment inside the lower eyelid
Blink gently and try not to squeeze eyelid shut

patients are using ocular drops and ointments or gels, the drops
should be applied at least 10 minutes before the ointment. It
is also important to speak with the patient about storage and
how long the product can be used after breaking the sterile seal
off the bottle. It is important to store the product according to
the manufacturer’s recommendation. These instructions may
differ once the product is opened so reading the manufacturer’s
product labeling is important. If they are not stored properly,
they may no longer be effective. Most ocular lubricants contain
preservatives to protect against contaminants and will remain
safe and effective to use until the stated manufacturer’s expiration date if unopened. Once that sterile seal is broken, contamination becomes more of concern because bacteria, fungus, and
free-floating air will be more easily exposed to the product,
not to mention the accidental touching of the tip with a hand,
eyelid, or other object. It is good practice to discard an open
bottle 3 months after first use. On the other hand, preservativefree products are good for 24 hours after opening and should be
discarded after this time.97
In addition to providing recommendations for appropriate
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product selection, pharmacists play a very important role in
educating patients on the importance of proper administration
technique. More than half of patients have poor technique when
instilling eye drops.98,99 Patient education about proper drop and/
or ointment or gel administration needs to be reviewed periodically, as illustrated in TABLE 6.100 If patients are experiencing
difficulties in administering eye drops, the use of dispensing
aids can be recommended. It is also important to stress the
significance of proper nasolacrimal occlusion and eyelid closure
for 5 minutes after drop instillation. Not only does this improve
intraocular penetration of the medication, it also minimizes
systemic absorption, leading to decreased adverse effects.101 If
multiple ocular medications are needed, patients should wait at
least 5 minutes between drops.

Conclusion

DED continues to have a significant impact on many patients.
Not only does it cause bothersome symptoms, but it is also
a condition that can have a negative effect on a patient’s
quality of life. The pharmacy team is positioned in the
community to aid patients with DED. By providing patient
education regarding the disease state, expectations, lifestyle
modifications, and available OTC treatments, pharmacists
will be able to help patients better manage their disease state
by minimizing exposure to exacerbating factors and optimizing therapy by ensuring proper administration technique
and appropriate use of products.
Patient Counseling Video Vignettes

Patient counseling videos are included throughout this activity to provide pharmacists and
technicians with practical approaches to appropriately educate patients and answer questions
about dry eye syndrome.
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INSTRUCTIONS FOR EARNING CREDIT
Begin the activity by reading the content in its entirety.
Go to www.pharmacytimes.org/dry-eye to access the online version of
this activity.
Click “Proceed,” then complete the online pretest.
Once completed, click “Next” until reaching the activity posttest.
Complete the online posttest and activity evaluation form.
After successfully completing the posttest and evaluation form, this
information will be uploaded to CPE Monitor. You must complete these
steps before the activity expires in order to receive your credit.
You may view your credit within 48 hours at www.mycpemonitor.net.
NOTE: Your CE credit will be automatically uploaded to CPE Monitor.

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

Computer or smartphone with internet-access web browser (IE7.0+ or
Webkit-/Mozilla-compatible) with JavaScript enabled.
FOR QUESTIONS ABOUT THIS INTERNET CPE ACTIVITY,
PLEASE CONTACT: ceinfo@pharmacytimes.com.
PRIVACY POLICY AND TERMS OF USE INFORMATION:

www.pharmacytimes.org/terms.

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

Which statement is true regarding dry eye disease
(DED)?
A. Patients with DED are at an increased risk for
depression and anxiety.
B. Patients with DED present with the same dry eye
symptoms.
C. DED is seen only in the older population.
D. Lifestyle behaviors do not impact DED.

2. Which of the following scenarios should prompt a
referral for further evaluation?
A. A patient with symptoms of itchy, red, tired eyes not
adversely affecting their daily activities
B. A patient with a score less than 8 on the SPEED
questionnaire and a dry mouth
C. A patient with moderate symptoms of dry eyes
getting relief from ocular lubricants
D. A patient with a score of 4 on the SPEED
questionnaire
3. Which of the following is an appropriate
nonpharmacologic recommendation a pharmacist could
provide to a patient to help improve dry eye symptoms?
A. Sit directly in front of the air conditioner to help keep
the eyes moisturized.
B. Blink as little as possible when staring at a computer
screen.
C. Wear your face mask loosely to prevent the pulling of
your eyelids.
D. Use a humidifier when a room is dry.
4. Which strategy can help patients use eye drops
properly?
A. After opening, it is recommended to store any
remaining preservative-free lubricating drop for future
use and discard after 2 days.
B. After opening, it is recommended to store any
remaining lubricating drops with a preservative for
future use and discard after 3 months.
C. If a patient is using multiple eye products, the
ointment should always be applied first.
D. If a patient is using multiple eye products, wait at least
1 minute between eye drops.

5. April is a 42-year-old woman who presents to the
pharmacy complaining about irritated, red, stinging
eyes. She has no pertinent medical history and is
not allergic to any medications. She has recently
been working from home and has been using her
computer much of the day to complete work and
attend meetings. She had recently tried an artificial
tear product containing 0.6% polyethylene glycol as
the active ingredient, but it was causing more stinging.
She is now here to ask the pharmacist what other
products are available to help with her symptoms.
Which of the following would be the most appropriate
recommendation?
A. Recommend omega-3 fatty acid capsules
B. Recommend a polyethylene glycol 0.25%-containing
product
C. Recommend a carboxymethylcellulose
0.25%-containing product
D. Refer her to a specialist because the drops caused
more stinging
6. JM is a 35-year-old man who has been wearing contact
lenses for the past 15 years. He recently had LASIK
surgery. His past medical history is unremarkable except
for adolescent acne that was treated with isotretinoin
for 3 years. He denies alcohol, smoking, or illicit drug
use. He has recently been using ocular lubricants as
needed to relieve his dry eye symptoms. Which of the
following factors is the least concerning regarding the
development of DED in JM?
A. Recent LASIK
B. Age
C. Use of isotretinoin
D. As-needed use of ocular lubricants
7. A patient comes to your pharmacy complaining about
red, dry eyes. She had been using ocular lubricants
solution twice a day to help relieve her symptoms
but has found that they are not helping. Upon
further questioning, you find out that she has been
experiencing these symptoms for the past 5 days.
She further states that she has been very sensitive
to light the past few days and needs to stay in a
dimly lit environment. What would be an appropriate
recommendation at this time?
A. Increase the use of her ocular lubricants to 4 times a
day.
B. Switch to a more viscous agent, such as an ointment.
C. Educate her about environmental strategies.
D. Refer her to a specialist because she is experiencing
photosensitivity.
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POSTTEST QUESTIONS FOR PHARMACISTS (CONTINUED)
8. HP is a 22-year-old college student who has been
recently experiencing symptoms of dry eyes. After
speaking with him, you discover that he is a graduate
student who has been working on multiple research
papers. His symptoms are usually more bothersome
when spending more time than usual on his computer.
What would be the best recommendation for HP?
A. Place the computer monitor above eye level and
increase the screen brightness.
B. Place the computer monitor below eye level and take
regular breaks.
C. Avoid using the computer at least 3 hours before
bedtime.
D. He needs to be referred to a specialist for further
examination.

10. A 67-year-old woman requests to speak with the
pharmacist concerning eye symptoms she has been
experiencing lately. She complains about dry-feeling
eyes that are red, irritated, and sometimes teary. She
denies a dry mouth and is not experiencing any ocular
pain or visual changes. She is currently on vitamin D
50,000 IU weekly for low vitamin D levels, alendronate
35 mg weekly for her osteopenia, metoprolol XL 50 mg
daily for hypertension, and rosuvastatin 10 mg daily
for hyperlipidemia. Which of the following medications
or conditions could be contributing to her dry eye
symptomology?
A. Vitamin D deficiency
B. Metoprolol
C. Rosuvastatin
D. Osteopenia

9. LD is a 72-year-old woman who approaches the
pharmacy counter inquiring about what she can do
to help relieve her eye discomfort. She states her
eyes feel dry and are at times red. She is not allergic
to any medications. She denies alcohol, tobacco, or
illicit drug use. Her past medical history is significant
for hypertension, osteoporosis, and glaucoma. Her
medication history includes lisinopril 10 mg once daily,
hydrochlorothiazide 25 mg once daily, alendronate 70
mg once a week, timolol 0.5% 1 drop into both eyes
twice daily, and latanoprost 0.005% 1 drop into both
eyes at bedtime. What would be the most appropriate
recommendation for LD’s dry eye at this time?
A. Preservative-free ocular lubricants
B. Ocular lubricants with a benzalkonium chloride
preservative
C. Moisture goggles
D. Referral to a specialist

POSTTEST QUESTIONS FOR PHARMACY TECHNICIANS
1.

Approximately what percentage of the US population is
diagnosed with dry eye disease (DED)?
A. 3%
B. 7%
C. 16%
D. 32%

2. What is a major consequence of having dry eyes?
A. Depression and anxiety
B. Diabetes mellitus
C. Hypothyroidism
D. Glaucoma
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3. Which scenario should prompt a referral for further
evaluation?
A. A patient with symptoms of itchy, red, tired eyes that
do not adversely affect their daily activities
B. A patient with a score less than 8 on the SPEED
questionnaire and a dry mouth
C. A patient with moderate symptoms of dry eyes getting
relief from ocular lubricants
D. A patient with a score of 4 on the SPEED questionnaire
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POSTTEST QUESTIONS FOR PHARMACY TECHNICIANS (CONTINUED)
4. Which of the following is a cause or risk for dry eye
disease?
A. Increased tear production
B. Increased tear evaporation
C. Decreased vitamin C intake
D. Decreased vitamin B intake
5. Which of the following is an appropriate
nonpharmacologic recommendation that could
be provided to a patient to help improve dry eye
symptoms?
A. Sit directly in front of the air conditioner to help keep
the eyes moisturized.
B. Blink as little as possible when staring at a computer
screen.
C. Wear your face mask loosely to prevent the pulling of
your eyelids.
D. Use a humidifier when a room is dry.
6. Which of the following strategies can help patients use
eye drops properly?
A. After opening, it is recommended to store any
remaining preservative-free lubricating drops for future
use and discard after 2 days.
B. After opening, it is recommended to store any
remaining preservative lubricating drops for future use
and discard after 3 months.
C. If a patient is using multiple eye products, the ointment
should always be applied first.
D. If a patient is using multiple eye products, wait at least 1
minute between eye drops.
7. JM is a 35-year-old man who has been wearing contact
lenses for the past 15 years. He recently had LASIK
surgery. His past medical history is unremarkable except
for adolescent acne that was treated with isotretinoin
for 3 years. He denies alcohol, smoking, or illicit drug
use. He has recently been using ocular lubricants as
needed to relieve his dry eye symptoms. Which of the
following factors is the least concerning regarding the
development of DED in JM?
A. Recent LASIK
B. Age
C. Use of isotretinoin
D. As-needed use of ocular lubricants

8. A patient comes to your pharmacy complaining about
red, dry eyes. She had been using ocular lubricants
solution twice a day to help relieve her symptoms
but found that they are not helping. Upon further
questioning, you find out that she has been experiencing
these symptoms for the past 5 days. She further states
that she has been very sensitive to light the past few
days and needs to stay in a dimly lit environment.
What would be an appropriate recommendation at this
time?
A. Increase the use of her ocular lubricants to 4 times a
day.
B. Switch to a more viscous agent, such as an ointment.
C. Educate her about environmental strategies.
D. Refer her to a specialist as she is experiencing
photosensitivity.
9. HP is a 22-year-old college student who has been
recently experiencing symptoms of dry eyes. After
speaking with him, you discover that he is a graduate
student who has been working on multiple research
papers. His symptoms are usually more bothersome
when spending more time than usual on his computer.
What would be the best recommendation for HP?
A. Place the computer monitor above eye level and
increase the screen brightness.
B. He needs to be referred to a specialist for further
examination.
C. Place the computer monitor below eye level and take
regular breaks.
D. Avoid using the computer at least 3 hours before
bedtime.
10. Which of the following is true regarding the safety of
ocular lubricants?
A. Ocular lubricant safety has not been studied.
B. Ocular lubricants cause severe eye irritation when used
4 times daily.
C. Ocular lubricants have been shown to be well-tolerated.
D. Ocular lubricants may cause glaucoma in some patients.
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CeraVe Sunscreens

Semaglutide Injection
(Ozempic)

Marketed by L’Oreal

Marketed by Novo Nordisk

With a wide array of products to protect against
skin barrier and ultraviolet damage, CeraVe’s
sunscreens are designed to hydrate, maintain,
and protect the skin barrier. Other products
include cleansers to remove dirt and oil without
disrupting the skin barrier and moisturizers to
restore the skin barrier. All CeraVe products are
formulated with ceramides 1, 3, and 6 to 11 to
help maintain the skin’s protective barrier. CeraVe
was the No. 1 pharmacist-recommended brand in
the 2021-2022 OTC Guide® therapeutic skin care
and moisturizers category.

Indicated as an adjunct to diet and exercise to
improve glycemic control in adults with type 2
diabetes and to reduce the risk of major adverse
cardiovascular events (MACE), semaglutide
injection offers patients unmatched glycemic
control, significant reduction in risk of MACE,
and weight reduction. According to trial data, the
mean change in A1C from the baseline at week
30 was - 1.3% with semaglutide injection 0.5
mg compared with - 0.2% with basal insulin.
Furthermore, the mean change in A1C was - 1.7%
with semaglutide injection 1 mg. The most
common adverse effects included abdominal pain,
constipation, diarrhea, nausea, and vomiting.

FOR MORE INFORMATION:

FOR MORE INFORMATION:

cerave.com

ozempic.com
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Prevagen
Marketed by Quincy Bioscience

Prevagen is the best-selling brain support supplement in the United States and has been clinically shown to help with
mild memory loss associated with aging. The supplement is formulated with apoaequorin, which is safe and supports
brain function, according to the Prevagen website. In a double-blind, placebo-controlled trial, the group of patients
receiving Prevagen 10 mg daily improved certain aspects of cognitive function, according to computer-based testing.
Prevagen was the No. 1 pharmacist-recommended brand for memory support in the 2021-2022 OTC Guide®.

FOR MORE INFORMATION:
prevagen.com
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