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PHARMACY TIMES® HOSTS AN ANNUAL meeting with our 
advisory board members to pick their brains and get a 
temperature check on whether the print publication, 
website, video offerings, podcasts, and email offerings are 
meeting the needs of pharmacy professionals.

These meetings are typically conducted in person 
and held concurrently with the American Pharmacists 
Association Annual Meeting and Exposition. This year, 
because of COVID-19, the editorial team met with our 
esteemed advisory board members virtually. Although the 
format was different, the feedback was no less valuable 
than it has been in other years.

Some areas of focus that the board members discussed 
produced much food for thought for Pharmacy Times® and 
how it can continue to stay ahead of the curve with news, 
analysis, and cutting-edge video and podcast content, 
especially post pandemic. Topics included career trajectory 
for pharmacist technicians, exacerbation of the opioid 
addiction crisis because of the pandemic, obesity and 
other post–COVID-19 health effects and issues, schools of 
pharmacy response to COVID-19, social determinants of 
health, and vaccine hesitancy.

On the brighter side, in his Editor’s Note, Troy Trygstad, 
PharmD, PhD, MBA, Pharmacy Times® Editor in Chief, 
discusses the exciting possibilities resulting from 
messenger RNA, which has become a star of the pandemic 
because it is the key ingredient in COVID-19 vaccines. He 
says that many RNA clinical trials for other diseases are 
likely on the horizon.

Elsewhere in this issue,  Kathleen Kenny, PharmD, RPh, 
in the cover feature explores how the eyes can indicate 
health problems. She discusses the effect that conditions 
such as diabetes, hypertension, measles, Lyme disease, 
sickle cell disease, kidney disease, and autoimmune 
diseases have on the eyes.

Other coverage this month addresses eye infections, 
gestational diabetes, helping patients with inhalers, 
the human papillomavirus infection and, for pharmacy 
technicians, strategies to prevent poisonings.

We hope you find the content helpful.
Thanks for reading!

 Getting Great Feedback From 
Our Advisory Board
MIKE HENNESSY SR
Chairman & Founder
MJH Life SciencesTM
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Editor’s Note

RIBONUCLEIC ACID (RNA) IS A single-stranded polymeric (big) molecule that 
represents itself in living cells in forms such as messenger RNA (mRNA), 
ribosomal RNA, or transfer RNA.   

Unlike the more upstream and nucleus-based role of DNA, RNA plays 
a more frontline role across the cell and most directly determines which 
proteins to build by expression in the cytoplasm and which to tear down 
(antisense). In broad terms, the DNA plays more the role of the keeper of the 
recipe, and RNA plays the role of putting the materials together to bake 
the cake.  

Most Sophisticated Medicine Factory Ever Built
The biopharmaceutical manufacturing industry has spent trillions of dol-
lars figuring out how to effectively, and efficiently produce therapeutics, 
from small molecule oral therapeutics to complex proteins that make up 
heparins and insulins. Even lithium as a medication requires good manu-
facturing principles and large investments in instruments, machinery, and 
production. But what if the human body becomes the principal factory for 
production? This concept is the basis for all vaccine efficacy: The 
body reacts to foreign protein and begins to form protective antibodies 
and countermeasures.   

mRNA Vaccines Introduced in 2021
In 2021, the scientific community took the production of therapeutics with-
in the human body itself to a new and scalable level. Hundreds of millions 
of Americans and likely many hundreds of millions more around the world 
have or will soon receive mRNA vaccines against SARS-CoV-2, which caus-
es the COVID-19 disease. Unlike previous innovations that have produced 
exogenous proteins that mimic bacteria or viruses to trigger our immune 
systems to react, mRNA strands already coded to produce the proteins as 
part of the response in vivo were deployed on a massive scale. Our bodies 
are the production facilities for these proteins.

Vaccines Prove Exceptionally Effective
As of April 15, just 5800 of nearly 77 million Americans vaccinated against 
COVID-19 had become infected after receiving the vaccine, and 74 had died. 
Although the infection rate is likely an underestimation because of vacci-
nated individuals not regularly testing, deaths are far more likely to be accu-
rately attributed. A quick extrapolation from 74 to approximately 
350 million Americans would project roughly 350 “breakthrough” deaths in 
total across the entire country, and that does not account for the additional 
protections of herd immunity if everyone is to be vaccinated.   

Evolution of Therapeutics Has Brought Targeting
The early days of medicine brought nutraceuticals and therapeutics that 
came from nature. Then it was a discovery of observation, resulting in opi-

Introduction 
to mRNA May 
Have Only Just 
Begun
COVID-19 Vaccines Used 
These Messenger Molecules, 
and the Future Possibilities 
Are Exciting 
By TROY TRYGSTAD, PHARMD, PHD, MBA, 
EDITOR IN CHIEF

TROY TRYGSTAD, PHARMD, PHD, MBA, is vice pres-
ident of pharmacy provider partnerships for Community 
Care of North Carolina, which works collaboratively with 
more than 2000 medical practices to serve more than 
1.6 million Medicaid, Medicare, commercially insured, 
and uninsured patients. He received his PharmD and MBA 
degrees from Drake University and a PhD in pharmaceu-
tical outcomes and policy from the University of North 
Carolina. He also serves on the board of directors of the 
American Pharmacists Association Foundation and the 
Pharmacy Quality Alliance.

AUTHOR BIO
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ates and penicillin. Next came the use of 
animals to create parallel therapeutics in 
humans for diabetes. A priori hypothesis 
of small molecules and receptors followed, 
allowing for better targeting and regulation 
of core functions and vitals, such as blood 
pressure to be tested for efficacy and safety. 
Then came proteins and monoclonal anti-
bodies with groundbreaking specificity to 
targets in the body. Next were stem cells, 
the promising tissue progenitors but with 
somewhat unpredictable trajectories. And 
now the ultimate targeting paired with 
self-building blocks has arrived. We can 
produce whatever proteins and therapeutics 
we like, using our bodies, with nucleo-
tide-level precision.  

Agile Development and Expedited 
Vaccine Production Possible
The production of mRNA and other RNA 
therapeutics on an assembly line is some-
what universal. Once production facilities 
are set up, little to no retooling is required 
to change out codes to respond to variants 
of infectious disease or the deployment of 
new codes for other diseases. Imagine the 
ability to produce a highly effective match 
at the “code of life” level of precision for an 
infectious disease or variant and turn that 
code into an mRNA vaccine for produc-
tion in the millions of doses in just a few 
months. It is entirely conceivable that we 
buttress “guessing” on influenza vaccine 
types with boosters to match actual break-
through outbreaks identified in October 
through December each year for delivery in 
January through March of the ensuing cal-
endar year. COVID-19 variants? mRNA coded 
vaccines specific to those variants and 
their new “spike proteins” are already in 
development to be tested mere weeks after 
discovery. If the vehicles for delivery are the 
same, do we need traditional clinical trials 
to approve a change in the code to match a 

variant? Will we continue to “preproduce” 
and make investments for millions of doses 
to be ready at the point of FDA application 
for approvals?  These will be the debates and 
questions that occur this summer.

Vaccines Only Scratch the Surface of 
Full Capability
It is not just vaccines for infectious disease. 
RNA has vaulted to the forefront of nucleic 
acid therapies for nearly every major and 
many minor disease processes. Cancer, 
cystic fibrosis, diabetes, and hundreds of 
other diseases can be treated by giving the 
“recipe” to our own bodies to produce the 
needed proteins or tear down the harmful 
proteins for normally functioning cell and 
organ processes. Although clustered regu-
larly interspaced short palindromic repeats 
and gene therapies remain promising, RNA 
therapeutics give us the ability to target 
with agility, cost-effective production, and 
speed like no other scalable technology in 
biopharmaceutical history and, at least thus 
far, with an incredible safety profile.  

Expanded Use Is Coming Soon 
Despite well-known challenges, such as 
delivery to the targeted cells or organs with-
out degradation or autoimmune responses 
with therapies needing multiple adminis-
trations over time, expect hundreds of RNA-
based clinical trials over the next few years. 
What was once not long ago a few thousand 
humans using RNA to alleviate disease will 
soon number in the billions. The genie is 
out of the bottle. #scienceisawesome

REFERENCE
Edwards E. CDC: about 5800 ‘breakthrough infections’ 
reported in fully vaccinated people. NBC News. April 
15, 2021. Accessed April 28, 2021. https://www.nbcnews.
com/health/health-news/cdc-about-5-800-break-
through-infections-reported-fully-vaccinated-peo-
ple-n1264186

Subscribe to our 
newsletters for 

practical tips and 
valuable resources
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You recently discussed research showing that 
it may be possible to reach COVID-19 herd 
immunity in the United States by summer.

You discussed entertaining ways that your work 
in the pharmacy has aff ected your daily life.

You talked about the importance of community 
pharmacies during the COVID-19 pandemic.

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

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

BE SOCIAL!

WORTH MENTIONING

Nanci K.: [The] government must increase 
supply to many pharmacies fi rst. I live in 
a moderately small town, and it’s quite 
a shame and frustration for many of our 
older citizens how our major pharmacy 
chains…still do not have the vaccines 
to give. For this desired herd immunity 
by summer, this problem must fi rst be 
prioritized and solved.

Stephen M.: Not enough vaccine reaching 
independent pharmacies, primary care 
physicians, local hospitals, etc.

Sherri S.: Yes, any multiple food items
I have are stored in order of expiration 
date 

Marie H.: Oh, and when someone opens a 
sealed bottle and leaves half of the seal on 
the bottle!

ON LINKEDIN ON FACEBOOK

@pharmacybreakroom: This article is spot 
on. There really needs to be [pharmacy 
benefi t manager] reform. With these 
increasingly low reimbursement rates, 
independent pharmacies will soon become 
a thing of the past.

@elle_030480:

ON INSTAGRAM
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Biologics License Applications and New Drug Applications

Drug name Indication Manufacturer Date approved

Isatuximab-irfc (Sarclisa)
In combination with carfi lzomib and dexamethasone 
for the treatment of adults with relapsed multiple 
myeloma who have received at least 1 prior therapy

Sanofi 3/31/21

Sacituzumab govitecan 
(Trodelvy)

For the treatment of patients with unresectable 
locally advanced or metastatic triple-negative breast 
cancer who have received 2 or more prior systemic 
therapies, including at least 1 for metastatic disease

Immunomedics Inc 4/7/21

Sacituzumab govitecan 
(Trodelvy)

For the treatment of patients with locally advanced 
or metastatic urothelial cancer who previously 
received a platinum-containing chemotherapy and 
either a PD-1 or PD-L1

Immunomedics Inc 4/13/21

Nivolumab (Opdivo)

In combination with chemotherapy for the treatment 
of patients with advanced or metastatic gastric 
cancer, gastroesophageal junction cancer, and 
esophageal adenocarcinoma, regardless of PD-L1

Bristol Myers 
Squibb

4/16/21

Short ragweed pollen 
allergen extract (Ragwitek)

For the treatment of patients aged 5 to 65 years with 
short ragweed pollen–induced allergic rhinitis

ALK 4/19/21

Loncastuximab tesirine-lpyl 
(Zynlonta)

Indicated for the treatment of certain adult patients 
with relapsed or refractory large B-cell lymphoma 
after 2 or more lines of systemic therapy

ADC Therapeutics 4/23/21

FOR THE FULL FDA APPROVALS LIST, GO TO PHARMACYTIMES.COM.
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News From PharmacyTimes.com

Newly Developed Vaccine Could 
Provide Broad Protection Against 
Coronaviruses
A VACCINE THAT MAY protect against existing and future 
strains of COVID-19 and other coronaviruses has shown prom-
ising results in early animal testing. The study findings were 
published in Proceedings of the National Academy of Sciences. 

The vaccine, which would cost approximately $1 per dose, 
was developed using an innovative approach that may even-
tually open the door to a universal vaccine for coronaviruses. 
These include coronaviruses that previously have threatened 
to cause pandemics or those that cause some cases of the 
common cold, according to the investigators.

The investigators created vaccines that prevented pigs from 
becoming ill with a pig-model coronavirus: porcine epidemic 
diarrhea virus (PEDV). They targeted a part of the virus’ spike 
protein, the viral fusion peptide, which is essentially univer-
sal among coronaviruses and has not been observed to differ 
in SARS-CoV-2’s many genetic sequences. The investigators 
created 2 vaccines, 1 designed to protect against COVID-19 
and 1 to protect against PEDV.

Studying PEDV in pigs allowed the investigators to observe 
the vaccines’ ability to offer protection against a coronavi-
rus infection in its native host. Previous models used to test 
COVID-19 vaccines studied SARS-CoV-2 in nonnative hosts, 
such as hamsters, mice, or monkeys that had been genetically 
engineered to allow them to be infected with SARS-CoV-2.

Both the PEDV and SARS-CoV-2 vaccines protected the 
pigs against illness caused by PEDV, according to the study 
results. The vaccines did not prevent infection but protected 
the animals from developing severe symptoms, similar to the 
observations made when primates were tested with candidate 
COVID-19 vaccines. 

The vaccines also primed the pigs’ immune system to 
mount a much more vigorous immune response to the 
infection.—Skylar Kenney

Study Offers Insight Into 
Vaccine Hesitancy

THE MOST RELIABLE INDICATORS of willingness to 
be vaccinated against SARS-CoV-2 are rejection 
of conspiracy suspicions about COVID-19 and 
a positive attitude toward vaccines in general, 
according to the results of a study by King’s 
College London and the University of Bristol in 
England. The analysis was based on a large repre-
sentative sample survey conducted in November 
and December 2020, which examined a range of 
factors that previous study results had shown 
were related to hesitancy about receiving a 
COVID-19 vaccine.

The new study results showed that less-edu-
cated individuals, members of non-White ethnic 
groups, women, and young people are more 
hesitant about getting vaccinated. Further, indi-
viduals who get their information about COVID-
19 from social media are more hesitant about 
getting vaccinated.

However, the investigators found that many of 
these differences can be explained by attitudes 
toward vaccines in general and whether individ-
uals suspect there has been a conspiracy or cov-
er-up connected to COVID-19.

The analysis showed that vaccine hesitancy 
among people who get their information about 
COVID-19 from social media is completely 
accounted for by more negative vaccine attitudes 
and stronger conspiracy suspicions. Similarly, vac-
cine hesitancy among members of non-white eth-
nic groups and those in low-income households is 
almost completely accounted for by more negative 
vaccine attitudes and stronger conspiracy suspi-
cions, according to the study authors.—Jill Murphy

Mothers’ Vaccines May Also Protect 
Breastfeeding Infants

NURSING MOTHERS WHO RECEIVE COVID-19 vaccines may 
pass protective antibodies to their infants through breast 
milk for at least 80 days following vaccination, accord-
ing to investigators at Washington University School of 
Medicine in St. Louis, Missouri. 

In the study, 5 mothers provided frozen breast milk sam-
ples after receiving the 2-dose Pfizer-BioNTech COVID-19 
vaccine. The findings, published in the American Journal of 
Obstetrics and Gynecology, offer some of the first peer-re-
viewed evidence that breastfeeding confers a long-lasting 

immune response in nursing infants and toddlers.
The investigators tracked levels of COVID-19 antibod-

ies in breast milk from a baseline before the mothers’ 
first vaccinations and on a weekly basis for 80 days 
afterward. This is thought to be the first study to track 
specific levels of these antibodies in breast milk over an 
extended period, according to a statement.

The babies of the women in the study ranged in age 
from 1 month to 2 years. To measure immune response 
in the breast milk, the investigators monitored levels of 
the immunoglobulins IgA and IgG, which are deployed 
by the immune system to fight infections in babies. 
—Aislinn Antrim
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Investigators Develop Blood Test for Bipolar 
Disorder and Depression

THE RESULTS OF A new study show a novel biological basis for mood 
disorders, which enabled investigators to develop a blood test for 
bipolar disorder and depression aimed at a precision medicine 
approach to treatment. The study results, published in Molecular 
Psychiatry, build off previous research into biomarkers for tracking 
Alzheimer disease, posttraumatic stress disorder, and suicidality, 
according to the authors.

“Through this work, we wanted to develop blood tests for depres-
sion and for bipolar disorder, to distinguish between the 2 and to 
match people to the right treatments,” Alexander B. Niculescu, MD, 
PhD, professor of psychiatry at Indiana University School of Medi-
cine in Indianapolis, said in a statement. 

The study was conducted over 4 years and followed 300 partici-
pants. Investigators first observed these individuals in both high- 
and low-mood states and recorded changes in biomarkers in their 
blood between these 2 states. These results were cross-validated, 
with large databases developed from all previous studies in the field 
to allow the investigators to prioritize their findings.

The top 26 candidate biomarkers were then validated in indepen-
dent cohorts of clinically severe people with depression or mania, 
before testing in additional independent cohorts to determine their 
strength in predicting who is ill and who will become ill. The inves-
tigators developed a blood test for ribonucleic acid biomarkers that 
can indicate the risk of developing bipolar disorder or depression or 
the severity of a patient’s depression. The investigators were then 
able to show how to match patients with medications based on these 
tests and found a new potential medication for the treatment of 
depression, according to the study results.—Skylar Kenney

Overweight, Obesity, Low 
Fitness Are Linked to 
Rising Heart Failure and 
Stroke in Men Under 40
HEART FAILURE AND STROKE are increasing 
among individuals younger than 40 years, 
according to results of a study published 
in the Journal of Internal Medicine. The 
investigators found links between obesi-
ty and low fitness levels in the late teen 
years and these early diagnoses.

The study evaluated data on 1,258,432 
men who enlisted for military service in 
Sweden between 1971 and 1995 that were 
merged with data in the National Board of 
Health and Welfare’s National Patient Reg-
ister and Cause of Death Register for the 
period 1991 to 2016.

The proportion of participants  
who were overweight at the time of  
enlistment—those with a body mass  
index (BMI) of 25 to 30—increased  
from 6.6% to 11.2% between 1971 and  
1995, whereas the proportion of those who 
were obese, having a BMI of more than 30, 
increased from 1.0% to 2.6%, according to 
the investigators. 

Across this same period, the level of 
fitness at the time of enlistment declined 
slightly.—Skylar Kenney

Chronic Sinus Inflammation 
Appears to Alter Brain Activity, 
Study Results Show
SINUS INFLAMMATION HAS BEEN linked to alterations in 
brain activity, according to the results of a new study 
published in JAMA Otolaryngology-Head & Neck Surgery. 
Specifically, neural networks that modulate cognition, 
introspection, and response to external stimuli are 
affected by chronic sinusitis.

“This is the first study that links chronic sinus inflam-
mation with a neurobiological change,” Aria Jafari, MD, 
assistant professor in the Department of Otolaryngology- 
Head & Neck Surgery at the University of Washington 
School of Medicine in Seattle, said in a statement. 

The investigators identified a study cohort from the 
Human Connectome Project, a brain-focused, open- 
access data set of 1206 healthy adults aged 22 to 35 
years that included including behavioral and cognitive 
measurements and radiology image scans. These scans 

allowed investigators to identify 22 individuals with 
moderate or severe sinus inflammation, as well as an 
age- and gender-matched control group of 22 people 
with no sinus inflammation.

Functional MRI scans of the cohort with sinus inflam-
mation found decreased functional connectivity in the 
frontoparietal network, which maintains attention and 
problem-solving, and in the salience network, which 
is involved in detecting and integrating communica-
tion, external stimuli, and social behavior, according to 
the study results. Additionally, these individuals had 
increased functional connectivity to 2 nodes in the default-
mode network, which is active during mind-wandering 
and wakeful rest and influences self-reference. 

The magnitude of the differences in brain activity 
scaled with the severity of sinus inflammation, accord-
ing to the study’s authors. Despite these changes in brain 
activity, the study results showed no significant deficit 
in the behavioral and cognitive testing of participants. 
—Skylar Kenney
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Patients’ Eyes 
Can Indicate 
Health 
Problems

T he eyes are the body’s most highly developed 
sensory organs. The human brain dedicates 
more real estate to vision than to the combi-

nation of hearing, smell, taste, and touch.1 

Vision Changes May Be a Normal Part of 
Aging or Indicate a More Serious Issue That 
Requires Evaluation
By KATHLEEN KENNY, PHARMD, RPH 
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Vision changes are alterations in the ability to see nor-
mally. These can include blurred vision, cloudy vision, dou-
ble vision, loss of vision, or seeing spots. These changes can 
occur in 1 or both eyes. They may be a normal part of aging 
or may indicate a systemic issue that should be investigat-
ed. The following are some medical conditions and their 
effects on eye health and vision.

DIABETES
Diabetes can affect the eyes in several ways. Blurry vision is 
often an early warning sign of diabetes. Diabetes is a com-
plex metabolic condition in which insulin is either missing 
or not able to be used efficiently. This leads to hyperglyce-
mia, which can have a negative effect on every part of the 
body including the eyes. Hypoglycemia, or blood glucose 
that is too low, can also cause blurred vision until glucose 
levels return to normal.2

Blurry vision typically occurs in patients with diabetes 
because of fluid leaking into the lens of the eye, causing it 
to swell and change shape. Proliferative retinopathy, which 
is when blood vessels leak fluid into the center of the eye, 
causes more long-term blurry vision. This can also cause 
floaters, spots, and trouble with night vision.2

Patients with diabetes are also known to develop cataracts 
at an earlier age than individuals who do not have the dis-
ease. Cataracts cause the lens of the eye to become cloudy. 
Other symptoms include faded colors, halos around lights, 
and photosensitivity.2 Patients with diabetes are twice as 
likely to develop glaucoma, which is increased eye pressure 
that damages the optic nerve. This can cause blurry vision 
as well. Other symptoms include nausea, ocular pain, red-
dening of the eyes, and tunnel vision.2

The macula is the center of the retina, and it is responsi-
ble for sharp central focus. When fluid leaks here, the macu-
la swells. This is known as macular edema, stemming from 
diabetic retinopathy.2

HYPERTENSION
Chronic hypertension can damage the blood vessels of the 
retina, causing retinopathy. Reduced blood flow to the reti-
na can cause blurred vision or a total loss of vision. Patients 
with diabetes who also have hypertension are even more 
likely to suffer from this condition.3 Choroidopathy, which 
is fluid buildup under the retina, can result in distorted 
vision or scarring that can impair vision.3

Damage to the optic nerve, called optic neuropathy, 
results from a lack of blood flow to the optic nerve. It can 
kill the nerve cells in the eyes, causing permanent or tem-
porary vision loss.3

MEASLES
Measles can cause the following conditions:

Conjunctivitis. Redness and watery 
eyes from conjunctivitis occur in virtual-
ly all patients with measles, developing 
early in the disease, along with cough, 
fever, and runny nose. 

Corneal scarring and keratitis. This 
infection of the cornea has more serious 
symptoms and consequences. Symptoms 
include pain, photosensitivity, redness, and 
tearing. This infection typically causes tem-
porary blurriness, but scarring can cause 
permanent vision loss.

Optic neuritis. Inflammation of the optic 
nerve is rare but can result in permanent or 
temporary vision loss.4

Retinopathy. The measles virus has been 
known to destroy the retina, leading to per-
manent or temporary vision loss.

LYME DISEASE
Lyme disease is a tick-borne illness that has been 
divided into 3 stages: early localized, early disseminated, 
and late disseminated. Ocular manifestations can be 
experienced at any stage.5

In early Lyme disease, within the first few weeks of infec-
tion, conjunctivitis has been seen in approximately 10% 
of patients. This stage may also be marked by periorbital 
edema and photosensitivity.5 In the disseminated stages, 
choroiditis, inflammation of the iris and/or vitreous cavity, 
keratitis, and retinal detachment have all been reported.5

SICKLE CELL DISEASE
Not all individuals with sickle cell disease develop reti-
nopathy, and not all people with sickle cell retinopathy 
develop symptoms. Sickle cell retinopathy occurs when the 
blood vessels to the choroid and retina become blocked, 
resulting in abnormal blood vessel growth and thinning 
of the retina. These physical changes can cause blind 
spots, blurred vision, flashes of light, floaters, and loss 
of peripheral vision.6
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KIDNEY DISEASE
Kidney disease can impair blinking and tear formation, 
causing dry, red, and sore eyes that feel gritty. Extra calcium 
and phosphate can also irritate the eyes, affecting the con-
junctiva, cornea, and sclera.7

AUTOIMMUNE DISEASES
Many kinds of autoimmune diseases can affect vision. Some 
examples include ankylosing spondylitis, inflammatory 
bowel disease, lupus, multiple sclerosis, psoriasis, rheuma-
toid arthritis, and rosacea. Problems with the eyes are often 
among the first symptoms of autoimmune conditions. Early 
symptoms include red, itchy, dry eyes. If these conditions 
are left undiagnosed or untreated, symptoms can include 
eye pain, photosensitivity, vision changes, and vision loss.8

Advise patients not to take their eyesight for granted. 
Everyone needs regular eye examinations, even young chil-
dren. Eye examinations can often help diagnose diseases 
that otherwise may not yet show symptoms. It can be import-
ant to spot these diseases early for the best possible outcome. 
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TINEA UNGUIUM, ALSO REFERRED TO AS ONYCHOMYCOSIS, is a fungal infection 
that affects the fingernails and toenails and may involve any component of 
the nail unit, including the bed, matrix, or plate.1,2  

The incidence of onychomycosis is increasing. Statistics show that an 
estimated 35 million Americans suffer from the condition, which primarily 
affects men aged 50 to 70 years, although women also can experience it.3 

In adolescents or children, onychomycosis is observed most often in those 
aged 12 to18 years, is uncommon in children younger than 12 years, and is 
extremely rare in those younger than 6 years.4,5 Onychomycosis character-
istically begins as a small white or yellow spot beneath the nail and causes 
detachment of the nail bed, distortion, nail discoloration, irregular surface 
changes, pain, and/or thickening.6 Risk factors for onychomycosis include 
diabetes; obesity; older age; peripheral vascular disease; preexisting nail 
dystrophy such as in a patient with psoriasis, or tinea pedis; and a weak-
ened immune system.2 

Individuals with diabetes account for an estimated 33% of those pre-
senting with onychomycosis.7 Several nonclinical risk factors also affect an 
individual’s chance of developing fungal nail infections. The prevalence of 
toenail  onychomycosis has increased in recent years, and contributing fac-
tors may include the increasing use of occlusive footwear, which consists of 
boots or shoes that enclose the feet.8

Nail trauma can also expand the risk of fungal infection of the affected 
nail, especially in the geriatric population.7,8 The American Dermatology 
Association indicates that healthy individuals typically are at greater risk 
of nail infections when visiting beauty nail salons that use poorly sanitized 
instruments; public whirlpool baths, saunas, and swimming pools; and 
shower facilities in dormitories, gyms, etc.8,9

RECENT NEWS
In a recent report published in Infection and Drug Resistance, the authors 
attempted to expand the public’s understanding of the potential for disease 
transmission via the common tools and products used in beauty salons.10 

They reviewed the results of several studies and found that there is a need 
to expand salon standards of care used in sterilizing beauty tools and prod-
ucts and storing them properly. In addition, they highly recommended the 
use of individual cosmetic kits and noted that all these recommendations, 
if employed, should contribute considerably to a decline in the spread of 
bacterial and fungal infections in these establishments.10  

Prevent and 
Reduce Fungal 
Nail Infections
Pharmacists Can Educate 
Patients About Recommended 
Treatment Strategies to 
Manage Onychomycosis
By YVETTE C. TERRIE, BSPHARM, RPH
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In another report published in the International 
Journal of Women’s Dermatology, the authors 
indicated that gentle nail care and the sanitization 
of nail tools are crucial in thwarting the 
transmission and spread of onychomycosis.11

TREATMENT AND MANAGEMENT
Treatment of onychomycosis depends on its clinical 
type, the number of affected nails, and the severity 
of nail involvement.1 The self-treatment of onycho-
mycosis with topical nonprescription antifungals is 
not approved by the FDA. 

The American Pharmacists Association’s 
Handbook of Nonprescription Drugs states that 
when no contraindications are present, the affect-
ed nail can be treated with prescription topical 
agents (ciclopirox olamine 8% or efinaconazole 
10% nail solutions), systemic prescription agents 
(itraconazole or terbinafine), a combination of 
oral and topical agents, or surgical removal of 
the affected area.12

Patients exhibiting signs of onychomycosis 
should never self-treat and should always seek med-
ical care from their primary health care providers, 
especially if they have risk factors for developing 
onychomycosis or other comorbidities, according to 
the American Dermatology Association.9 

Although available OTC products are not FDA-
approved treatments for onychomycosis, there are 
a few topical products are marketed for the man-
agement of fungal nail infections, and some mar-
keted to improve the appearance of nails damaged 
by fungal infections. These products are available 
in various formulations, including ointments and 
topical liquids, and may include ingredients such as 
propylene glycol, tea tree oil, and undecylenic acid.

PHARMACIST’S ROLE
When encountering patients seeking guidance 
on the treatment of onychomycosis, pharmacists 
should encourage them to consult their primary 
health care providers for further assessment and 
treatment. They should also remind patients that 
onychomycosis cannot be effectively managed with 
the use of topical nonprescription agents. They can, 
however, use nonprescription agents sometimes in 

conjunction with prescribed agents to reduce nail 
discoloration and smooth out rough or thick nails. It 
is also imperative that pharmacists remind patients 
that therapy is usually long term, and adherence is 
essential for effective treatment.  ■
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never self-treat and should 
always seek medical care 
from their primary health 
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ML is a 38-year-old 
woman who has had 
pain in her eyes for 
approximately 1 week, 
with no other issues. 

She says she feels as if she has 
something in her eyes, like sand. Upon 
inspection, ML’s eyes look normal 
with no discoloration. She does not 
take any medications. What should the 
pharmacist recommend?

Dry eyes typically appear 
normal. However, patients 
often complain of a gritty, 
sandy feeling in their 

eyes. Allergens and anticholinergic 
medications can often cause or 
exacerbate dry eyes. Mild to moderate 
disease can be treated with OTC 
lubricants. One class of medications 
is substituted cellulose ethers, which 
include carboxymethylcellulose and 
hydroxypropyl methylcellulose.1

Other ingredients, such as carbomer 
polymers, glycerin, polyethylene 
glycol, polyvinyl alcohol, povidone, 
and propylene glycol may be added 
as inactive ingredients to help 
with lubrication and viscosity. Gel 
formulations have higher viscosity and 
may be more beneficial for moderate 
disease. Newer OTC combination 
agents to not only lubricate eyes but 
also protect against evaporation of 
natural tears and provide a barrier to 
prevent loss of the aqueous component 
of the tears. Because ML has only had 
dry eyes for a short time, she may 
benefit from trying an OTC treatment 
containing carboxymethylcellulose 
and hydroxypropyl methylcellulose. 
ML should follow package directions 
because these can vary, depending on 
the product.  

GG is a 27-year-old man 
seeking a treatment for his 
seasonal allergies, which 
have caused itchy eyes 
for the past 2 weeks. He 

takes loratadine 10 mg daily but has 
been playing golf frequently and thinks 
pollen is causing the itchiness. GG is 
looking for a short-term solution until 
the pollen count decreases. He takes no 
other medications and has no
other symptoms. What should the 
pharmacist recommend?

Ideally, GG should 
try to avoid pollen or 
decrease exposure to 
it, because it triggers 
the itchiness. He can 

also try applying cold compresses, 
washing his eyes out with water 
when he goes indoors, and wearing 
sunglasses outside to reduce the 
itching. First-line treatment for allergic 
conjunctivitis is artificial lubricants 
such as carboxymethylcellulose and 
hydroxypropyl methylcellulose.2 These 
agents can help wash out allergens 
and relieve symptoms. If symptoms 
persist, GG can use a mast cell stabilizer, 
ophthalmic antihistamine, or histamine 
receptor H1 antagonist products such 
as ketotifen fumarate or olopatadine. 
Because he is already taking an oral 
antihistamine, he should be evaluated
if symptoms do not improve within
72 hours. Other antihistamines or nasal 
corticosteroids may also help GG.  

CASE 1: Dry Eyes CASE 2: Allergic Conjunctivitis

Eye Infections
BY RUPAL PATEL MANSUKHANI, PHARMD, FAPHA, NCTTP; AND AMMIE J. PATEL, PHARMD, BCACP, BCPS
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YU is a 48-year-old man complaining 
about eye pain. His eye appears red 
with infl amed lids. YU has discharge 
every morning from his eyes that makes 
opening them diffi  cult. He says he 

suff ers from seasonal allergies. YU has been taking 
cetirizine hydrochloride and mometasone furoate 
nasal spray daily and the past few years during 
allergy season. During bad allergy seasons, he gets 
repeated sties. Last week, YU had another stye and 
his physician recommended using warm compresses 
to get rid of it. But this is the fi rst time YU has had 
an infl amed lid. What recommendations can the 
pharmacist give him?

YU appears to have an eye infection. 
Potential symptoms include matting 
of the lashes; ocular discharge; red, 
thickened lids; and scaling. YU should 
see a physician to rule out a bacterial or 

fungal eye infection. In addition, good eyelid hygiene 
can help combat frequent sties.4 Advise YU to clean 
his eyelids by first washing his hands and then 
moistening a clean cotton swab or washcloth with 
a cleaning solution recommended by his physician 
or with water. He should gently wipe his eyelashes 
and lid margin on both eyes and then wash them out 
with warm water.5

NM is a 19-year-old woman 
complaining of redness and 
swelling along her eyelid for 
the past 48 hours. She does 
not feel any pain. NM just 

returned from a spring break trip. She 
started using a new eyeliner while she was 
away but otherwise has not used any new 
cosmetics, lotions, or soaps. What is the 
best treatment strategy for NM?

NM may be suffering from 
contact dermatitis from 
her new eyeliner. The best 
treatment strategy is to 
discontinue using the eyeliner 

and see if symptoms resolve. If the redness 
and swellness continue, NM can try OTC 
diphenhydramine. She can also apply cold 
compresses 3 to 4 times per day. Advise 
NM that cleaning her eyelids with warm 
water and a washcloth may be beneficial. If 
symptoms persist, she should be evaluated. 
Other topical agents, such as calcineurin 
inhibitors or corticosteroids, can be used for 
contact dermatitis of the eye. Some study 
results suggest that corticosteroids may be 
more beneficial, but NM should consult
with a health care professional before 
beginning treatment.3

CASE 3: Contact Dermatitis CASE 4: Eyelid Infection
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Zeiss AntiFOG Wipes
Manufactured by Carl Zeiss Vision, Inc

Based on the same formula as the Zeiss Fog Defender System, the new AntiFOG 
Wipes will help individuals who wear eyeglasses prevent the fogging that often 
comes with wearing a mask. Each wipe is made of a soft, microfine tissue to 
ensure clean glasses and prevent harm to antireflective coatings. According to a 
company statement, 74% of eyeglass wearers struggle with masks causing foggy 
lenses, and the wipes aim to solve that problem. 

Plant-Based 
Collagen Boost 
Drink Blend
Manufactured by Copina Co

Copina Co is expanding its gluten-
free and non–genetically modified 
organism vegan collagen blends with 
its new Vanilla Plant-Based Collagen 
Boost Drink Blend and a single-serve 
option of its Matcha Plant-Based 
Collagen Boost Stick Packs. Unlike 
other collagen products, which 
source peptides from cowhides, 
eggshells, and fish skins, the company 
uses ingredients such as amla 
berry powder, bamboo leaf extract, 
hyaluronic acid, and organic tremella 
mushroom extract. The vanilla blend 
is available in a 28-servings pouch, 
and the matcha blend is available in a 
10-pack of single-serve sticks. 

Chocolate, Cinnamon Toothpastes
Manufactured by Dr. Sheffield’s

Dr Sheffield’s is adding chocolate and cinnamon toothpaste flavors to its fluoride-free line of oral 
care products. With natural flavors, the chocolate blend has a creamy taste and aims to freshen 
breath, reduce plaque, and whiten teeth. The second new flavor is made with real cinnamon and 
does not contain artificial flavors or colors. The new offerings were created to fill a consumer 
need for alternatives to harsh, synthetic toothpaste formulas, according to a company statement. 
They are fluoride free; made without detergents, foaming agents, or genetically modified 
organisms; and are safe for adults and children. 

Children’s 
Vitamin 
Gummies
Manufactured by
Nature’s Truth

In addition to its line of adult 
gummy vitamins, Nature’s Truth 
is adding 3 children’s gummy 
products, including black 
elderberry, a multivitamin, and 
vitamin C. The market for children’s 
vitamins has grown substantially 
during the COVID-19 pandemic as 
parents try to keep their children 
healthy, according to a statement 
from the company. The gummies 
have immune-boosting ingredients, 
such as echinacea and zinc, and the 
multivitamin has probiotics for gut 
health. The gummies are kid-tested 
and -approved, according to the 
statement.
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GESTATIONAL DIABETES (GD) is a common pregnancy complication (TABLE 11-3).
The American Diabetes Association (ADA) indicates that 70% to 85% of 

women have class A1 GD or diet-controlled GD. If patients need insulin, it is 
classified as class A2 GD.1

Treatment begins with dietary counseling, exercise, and lifestyle modi-
fications.2 Women must avoid ketosis while restricting their carbohydrate 
intake and try to limit weight gain. Euglycemia is the primary treatment 
goal, so women should monitor their glucose levels 4 times a day initially 
(1 fasting glucose and 3 postprandial measurements).1,2 Continuous glucose 
monitoring is reserved for women who experience severe fluctuating or 
unstable plasma glucose levels or hypoglycemia episodes.2,3

• The ADA recommends glucose target levels as follows1:
• Fasting blood glucose (FBG) less than 95 mg/dL 
• Postprandial 1-hour glucose less than 140 mg/dL 
• Postprandial 2-hour glucose less than 120 mg/dL 

The ADA and American College of Obstetricians and Gynecologists 
(ACOG) indicate that if hyperglycemia persists (eg, one-third of glucose 
levels are above the target fasting or postprandial levels within a week), 
insulin is a next step. Meeting these targets is crucial. Study results show a 
risk of fetal macrosomia 5 times higher in women with FBG levels of 100 to 
105 mg/dL than in women with levels of 75 mg/dL.4

Glycated hemoglobin A1c (HbA1c) goals tend to be lower in pregnant 
women than nonpregnant women.5 HbA1c levels at or exceeding 5.9% may 
predict adverse pregnancy outcomes.5 If hypoglycemia becomes a problem, 
raising the HbA1c goal to 7% is reasonable.3

Gestational 
Diabetes 
Calls for 
Quick Action
When Lifestyle Changes 
Fail, Medication Becomes 
Necessary to Decrease Chances 
of Maternal and Newborn 
Complications
By JEANNETTE Y. WICK, MBA, RPH, FASCP

JEANNETTE Y. WICK, MBA, RPH, FASCP, is the 

assistant director of the Office of Pharmacy Professional 

Development at the University of Connecticut School of 

Pharmacy in Storrs.
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TABLE 1. Complications Associated with Gestational Diabetes1-3

Birth trauma

Cesarean delivery

Excessive amniotic fluid accumulation  

Fetal macrosomia or high infant birth weight

Gestational hypertension

Hyperglycemia

Hypoglycemia

Increased risk of maternal cardiovascular diseases and diabetes later in life  

Long-term risk of adiposity, glucose, hypertension, and metabolism  

disorders in offspring  

Neonatal morbidity, mortality, and stillbirth 

Postpartum depression

Preeclampsia 

DIABETES PRESCRIPTION
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MEDICAL THERAPY
About 20% of women with GD require insulin or oral 
antihyperglycemic agents. The ACOG and ADA prefer insu-
lin, because it does not cross the placenta.1 The FDA has 
not approved oral antihyperglycemic agents for GD. The 
ACOG recommends metformin in 3 instances: women 
who are unable to afford, refuse, or would have adherence 
issues with insulin.2

Rapid-acting insulin analogs (insulin aspart and insulin 
lispro) are safe and often preferred because of minimal pla-
cental transfer and no evidence of teratogenicity. They can 
be administered immediately before meals, making them 
more convenient than regular insulin, which requires 
waiting for 30 to 60 minutes before eating.1 They also lower 
the risk of delayed postprandial hypoglycemia compared 
with human regular insulin.6 Insulin isophane suspension 
(NPH) is the intermediate/long-acting insulin used most 
often, but clinicians also prescribe insulin detemir and 
insulin glargine.7 Insulins aspart, detemir, and glargine 
have not been associated with pregnancy-related compli-
cations. Insulin lispro may decrease neonatal jaundice and 
severe maternal hypoglycemia but increase fetal macro-
somia rates slightly.8

Insulin dosing depends on the patient’s hyperglycemic 
episodes and the gestational age.1,2 Usually, women with GD 
will need a combination of basal (intermediate/long acting) 

and bolus insulin (rapid/short) to achieve glycemic goals. 
Long-acting insulins are preferred because of a lower risk of 
hypoglycemia. Most clinicians start insulin as 0.5 to 1 unit/
kg per day with 50% basal and 50% bolus. 

ORAL ANTIHYPERGLYCEMIC AGENTS
Obstetricians tend to use 2 oral antihyperglycemic drugs—
glyburide and metformin (TABLE 22,9-17)—in pregnancy, with 
no clear benefit from either. Both cross the placenta.

HYPOGLYCEMIA
In pregnant women with GD, hypoglycemia occurs when 
the blood glucose level falls below 70 mg/dL. Signs include 
confusion, dizziness, numbness in lips and tongue, shak-
ing, sweating, and tachycardia. Consuming 15 g to 20 g of 
glucose from a carbohydrate source should elevate glu-
cose levels within 20 minutes.1,2 Women should measure 
blood glucose again in 15 minutes and consider eating 
a snack with 15 g to 20 g of complex carbohydrates if 
their next meal is more than 30 minutes away to prevent 
recurring hypoglycemia.

CONCLUSION
Diagnosing GD early and managing it well decreases 
newborn complications and the risk of 
maternal preeclampsia. ■

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.

TABLE 2. Oral Medications for Gestational Diabetes2,9-17

Metformin Glyburide

Levels in the fetus • Similar to maternal in fetal circulation • Minimal amount crossing the placenta

Comparison to 

insulin

• Offspring with larger body mass index, triceps 

skinfolds, and waist circumferences at aged 9 years 

• Lower risk of larger infant, neonatal hypoglycemia,  

and planned elective cesarean delivery

• Total and abdominal fat percent and metabolic 

measures similar in mothers

• Higher rates of hyperbilirubinemia, 

preeclampsia, and stillbirth 

• Linked to increased rates of macrosomia and 

neonatal hypoglycemia

Teratogenicity • Increased risk related to underlying pregestational 

diabetes rather than drug use

• No teratogenic effects reported in animal studies 

or in limited human studies

• No adequate and well-controlled studies in 

humans

Dose • Started as 500 mg/d at night for 1 week and 

increased to twice-daily doses

• Started at 2.5 mg/d and titrated to a maximum of 20 

mg/d; discontinued 2 weeks before delivery date

Common adverse 

reactions

• Gastrointestinal complaints such as diarrhea 

and pain

• Diarrhea, dizziness, gas, headache, heartburn, 

hypoglycemia, nausea, and weight gain
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Medication Safety

THE INSTITUTE FOR SAFE MEDICATION PRACTICES (ISMP) regularly receives 
reports of medication errors directly from patients. Often these reports 
describe errors that occurred in community pharmacies. Although they are 
concerned about the errors, the patients reporting them are usually more 
upset about the response, or lack of, from the pharmacist or pharmacy 
management team. Below is an actual case reported to the ISMP Consumer 
Medication Errors Reporting Program:

I picked up a prescription for temazepam to help me sleep. The pills didn’t 
work, and I felt worse taking them. Over the course of 4 days, I only slept 
about 5 hours total. I had heart palpitations, chest tightness, and feelings of 
panic and agitation. Concerned, I brought the medication back to the phar-
macy, and the pharmacist identified the pills as Adderall, not temazepam. The 
pharmacist immediately became defensive and refused to answer questions 
about what I should do. He just told me I need to switch pharmacies.

When medication errors happen, especially those that result in serious 
patient harm, practitioners can experience extreme anxiety and stress. Fear 
of litigation may cause health care organizations and practitioners to view 
the patient as an adversary or threat. 

When this happens, the organization’s or practitioner’s first inclination 
may be to deny and defend. Unfortunately, this approach can alienate 
patients and close the organization’s eyes to the risks that contributed to 
the event and patient response.

Instead, responding to victims of errors with honesty and transparency 
puts the patients’ interests and safety first. It encourages open communica-
tion about errors and supports system improvements. Most importantly, it 
is the right thing to do. 

HOW TO RESPOND
Every pharmacy should have written policies and procedures for handling 
medication errors. Discuss and review these procedures with the pharmacy 
team, including float, newly hired, and part-time staff members, so that the 
process is clearly understood. Regularly review the procedures for appropri-
ateness and update them to reflect changes in technology and workflow. The 
policies and procedures should contain specific guidance about what to do 
and say, what not to do or say, who should be contacted, particularly when all 
the facts of the case may not be immediately known, and who will follow up. 

Denial Is Not 
the Best Policy
When Patients Report 
Pharmacy Errors, Respond 
With Empathy and 
Transparency to Avoid 
Alienating Them
BY MICHAEL J. GAUNT, PHARMD

MICHAEL J. GAUNT, PHARMD, is a medication

safety analyst and the editor of ISMP Medication Safety 

Alert! Community/Ambulatory Care newsletter at the 

Institute for Safe Medication Practices in Horsham, 

Pennsylvania.
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SUBSCRIBE TO NEWSLETTER
For more information, send an email 
to community@ismp.org or contact 
ISMP at 215-947-7797.

ISMP Medication
Safety Alert! Com munity/
Ambulatory Care edition 

General principles include the following:
• Create a written policy on disclosure and 

apology to caregivers, patients, and others, as 
necessary, that is agreed upon and followed by 
management and staff.

• Decide how to report the event (eg, using the 
pharmacy’s internal reporting system) and 
when to notify regulatory bodies as required, 
risk management employees, supervisors, and 
upper management.

• Define management and staff roles in response 
to an actual or possible medication error.

• Document the event and response, and include 
the date, details, and time of the event. Make a 
note in the patient’s profile, so that other staff 
members are aware.

• Establish a continuous quality-improvement 
program to detect, document, and assess errors 
to determine the causes, develop an appropri-
ate response, and implement risk-reduction 
strategies.

• Outline a process to follow up with patients 
and staff to provide investigation results.

• Practice and role-play possible scenarios with 
all staff members using established guidelines 
and procedures.

• Report the event confidentially to the ISMP 
(ismp.org/report-medication-error), when 
appropriate, to help others prevent similar 
errors.

• Respond immediately with compassion and 
empathy. Be direct and open with the patient 
reporting the error. The goal is to correct the 
error and minimize any harm or negative 
impact to the patient.

• Share and discuss events, prevention strategies, 
and procedural changes with staff members.

• Support staff members who are involved in the 
incident by consoling them and offering those 
involved with the error access to employee 
assistance programs if necessary.

CANDOR TOOLKIT
To help health care organizations and practi-
tioners avoid adversarial responses to harmful 
events, the Agency for Healthcare Research and 
Quality has published the Communication and 
Optimal Resolution (CANDOR) toolkit (ahrq.gov/
patient-safety/capacity/candor/index.html). The 
CANDOR process is designed to help organizations 
and practitioners respond to harmful events in 
a just and thorough manner, emphasizing trans-
parent disclosure of adverse events and a more 
proactive method to achieve a fair resolution for 
the organization, patients, and practitioners. The 
process is also designed to support organizations’ 
efforts to fully investigate and analyze harmful 
events, improve quality of care and safety, and pre-
vent patient harm. The toolkit includes multiple 
modules, including a disclosure checklist to help 
guide organizational discussion and implementa-
tion of the CANDOR process.

CONCLUSION
Practitioners should approach all patients reporting 
actual or potential medication errors with empathy 
and transparency. Keep in mind that attention and 
concern demonstrated to the patient and family 
members through admission of and apology for an 
error as well as follow-up discussion of what will 
be done to prevent future occurrences can help 
achieve an amicable, fair resolution for
all involved. ■
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Dapagliflozin (Farxiga)
Manufactured by AstraZeneca

The FDA has approved dapagliflozin for the treatment of chronic kidney disease in 
patients at risk, either with out without type 2 diabetes. The approval follows the priority 
review designation granted by the FDA earlier in 2021 and is based on positive results from 
the Dapa-CKD phase 3 trial (NCT03036150). It is not recommended for the treatment of 
chronic kidney disease in patients with polycystic kidney disease or individuals who 
require, or have a recent history of, immunosuppressive therapy for kidney disease.

Short Ragweed 
Pollen Allergen 
Extract (Ragwitek)
Manufactured by ALK

ALK’s short ragweed pollen allergen 
extract has received FDA approval for 
the treatment of patients aged 5 to 
65 years with short ragweed pollen-
induced allergic rhinitis. The product 
was first launched in the United States 
for adult use in 2014. Ragweed pollen 
is a common cause of seasonal allergies, 
with ragweed pollen season occurring 
between August and November across 
the United States. The allergen is 
indicated as an immunotherapy for the 
treatment of allergic rhinitis caused by 
short ragweed pollen, either with or 
without conjunctivitis, and confirmed by 
a positive skin test or in vitro testing for 
pollen-specific IgE antibodies.

Mirabegron Extended-Release Tablets (Myrbetriq)
Manufactured by Astellas Pharma US, Inc
Mirabegron extended-release tablets and granules have received FDA approval to treat children 3 
years and older who have neurogenic detrusor overactivity, a bladder dysfunction that results from 
congenital conditions, such as spina bifida or other diseases, as well as injury in the nervous system. 
The bladder dysfunction causes overactivity in the bladder wall muscle, which normally relaxes to 
allow storage of urine. The efficacy of mirabegron tablets and granules for pediatric populations was 
established in a study of 86 patients, which found improvements in participants’ maximum cystometric 
capacity, number of detrusor contractions, and volume of urine held until first detrusor contraction, as 
well as the number of daily urine leakage episodes after 24 weeks of treatment.

Naloxone 
Hydrochloride 
Nasal Spray 
(Kloxxado)
Manufactured by Hikma 
Pharmaceuticals

The FDA has approved an 8-mg 
dose of naloxone hydrochloride 
nasal spray for the emergency 
treatment of known or suspected 
opioid overdose in adult and 
pediatric patients. This is a higher 
dose than in the previously 
approved products (2-mg and 
4-mg dosages). The product is an 
opioid antagonist that reverses 
the effects of opioids, including 
hypotension, respiratory 
depression, and sedation. If 
administered quickly, it can 
usually reverse effects
within minutes. 
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Verquvo From Merck and Co, Inc
By MONICA HOLMBERG, PHARMD, BCPS

THE FDA HAS APPROVED VERQUVO 

(vericiguat; Merck) tablets for adults 
with chronic heart failure (HF). The 
medication is indicated to reduce 
the risk of cardiovascular (CV) death 
and HF hospitalization in adults with 
symptomatic chronic HF and ejec-
tion fraction (EF) less than 45% who 
received outpatient intravenous (IV) 
diuretics for HF or were hospitalized 
for HF.1 Approximately 6.2 million 
Americans 20 years and older have 
been diagnosed with HF, and approxi-
mately half have HF with reduced EF.2

PHARMACOLOGY AND 
PHARMACOKINETICS
Verquvo is a soluble guanylate cyclase 
(sGC) stimulator, which is a significant 
enzyme in the nitric oxide (NO) signal-
ing pathway. The binding of NO to sGC 
catalyzes the synthesis of intracellular 
cyclic guanosine monophosphate 
(cGMP), which is involved in cardiac 
contractility, cardiac remodeling, and 
vascular tone regulation. HF is asso-
ciated with decreased sGC activity 
and impaired NO synthesis, possibly 
contributing to myocardial and vas-
cular dysfunction. Stimulation of sGC 
increases intracellular cGMP, which 
results in smooth muscle relaxation 
and vasodilation. Verquvo reaches 
steady-state plasma concentrations 
after approximately 6 days of adminis-
tration. It displays an elimination half-
life of 30 hours in patients 
with HF.1

DOSAGE AND ADMINISTRATION
The recommended starting dose of 
Verquvo is 2.5 mg orally once daily 
with food. The dose should be doubled 
approximately every 2 weeks until the 
target maintenance dose of 10 mg once 
daily is reached, as tolerated by the 
patient. The tablet may be crushed and 
mixed with water immediately prior to 

administration. It is supplied as 
2.5-, 5-, and 10-mg tablets.1

CLINICAL TRIALS
Verquvo was evaluated in a dou-
ble-blind, event-driven, multicenter, 
parallel-group, placebo-controlled, 
randomized trial in 5050 adults with 
symptomatic chronic HF (New York 
Heart Association class II-IV) and 
left ventricular EF less than 45% 
who had experienced a worsening 
HF event. The worsening HF event 
was defined as a hospitalization for 
HF within 6 months before random-
ization or the use of outpatient IV 
diuretics to treat HF within 3 months 
before randomization.

Participants were receiving the stan-
dard of care for HF prior to the start 
of the trial. They continued treatment 
with their baseline medications, with 
93% of participants using a β-blocker, 
73% using an angiotensin-converting 
enzyme inhibitor or angiotensin II 
receptor blocker, 70% using a min-
eralocorticoid receptor antagonist 
(MRA), and 15% using a combination 
of an angiotensin receptor and nepri-
lysin inhibitor. Twenty-eight percent 
of participants had an implantable 
cardiac defibrillator, and 15% had a 
biventricular pacemaker. Ninety-one 
percent of participants were using 
2 or more HF medications (β-blocker, 
any renin-angiotensin system inhib-
itor or MRA), and 60% of participants 
were using all 3 of the HF medications. 
Ivabradine was used in 6% of par-
ticipants, and 3% were using a sodi-
um-glucose cotransporter-2 inhibitor.

Participants were randomized to 
receive either a placebo or Verquvo 2.5 
mg once daily. The dose was doubled 
at approximately 2-week intervals to 
the target dose of 10 mg once daily, 
as tolerated, and the placebo doses 
were titrated similarly. Ninety percent 

of participants in both groups were 
receiving the 10-mg target dose after 
approximately 1 year. 

The primary end point was a com-
posite of the time to first event of CV 
death or HF hospitalization. Verquvo 
was found to be superior to the pla-
cebo in reducing the risk of CV death 
or HF hospitalization based on a 
time-to-event analysis. 

Over the course of the study, there 
was a 4.2% annualized absolute risk 
reduction with Verquvo compared 
with the placebo.1,2

CONTRAINDICATIONS, 
WARNINGS, AND PRECAUTIONS
Verquvo carries a boxed warning that 
the medication may cause fetal harm 
when administered during pregnancy. 
All women of reproductive potential 
should have a negative pregnancy 
test before beginning Verquvo and 
use effective forms of contraception 
during treatment, which should 
be continued for 1 month after 
Verquvo is discontinued. 

The use of Verquvo is contraindi-
cated in patients who are taking addi-
tional sGC stimulators. Its use is also 
contraindicated during pregnancy. 
Verquvo should not be used concomi-
tantly with phosphodiesterase-5 inhib-
itors, as this combination increases 
the potential for hypotension. 

Verquvo should not be used 
during breastfeeding. The most 
common adverse reactions are ane-
mia and hypotension.1
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Generic Focus

AS THE COVID-19 PANDEMIC BEGAN and investigators examined 
the virus’s impact on lung function, shortages of albuterol 
inhalers became common across the United States. Generic 
options, therefore, became a priority for the FDA to help 
individuals with asthma.

Unlike some other drug shortages early in the pandem-
ic, the albuterol shortage was not caused by production 
interruptions. It occurred because of increased use of 
albuterol inhalers in hospitals for patients with COVID-
19 to help with respiratory issues, according to a state-
ment from the American College of Allergy, Asthma, and 
Immunology (ACAAI).1

The demand for inhalers jumped by 400% early in the 
pandemic, leading to shortages in the United Kingdom and 
the United States, according to the results of a study pub-
lished in the journal Respiratory Medicine.2 There were early 
concerns that use of inhalers or nebulizers could increase 
the risk of transmitting COVID-19 by spreading drop-
lets through the air.1

Furthermore, according to early World Health 
Organization guidelines, the steroids used in inhalers and 

nebulizers could negatively affect the immune system, 
potentially leading to increased susceptibility to COVID-19.2

Despite these concerns, investigators soon confirmed that 
the benefits outweigh the risks for patients with asthma 
who properly use their prescriptions.2

Investigators used evidence and findings from different 
bodies to investigate the use of steroids and the risk of viral 
infections of the upper respiratory tract. The investigators 
confirmed the risk of COVID-19 infection and a weakened 
immune system, but they said patients should continue 
to use their inhalers and nebulizers as prescribed and 
not stop steroid use.2

When advising patients about how to handle shortag-
es, the ACAAI emphasized asthma control, saying that 
well-controlled asthma would not need as much albuterol. 

If necessary, the ACAAI said it may be possible to use 
an expired albuterol inhaler and advised patients to 
contact their health care providers for other options if a 
refill was unavailable.1

Generic options became an especially important way to 
ensure patients get their medications. 

In response to the pandemic and resulting albuterol 
shortages, the FDA approved the first generic albuterol 
inhaler on April 8, 2020, for the treatment or prevention 
of bronchospasm in patients 4 years and older who have 
reversible airway disease.3

“We learned of possible shortages about a month ago, 
and with the introduction of this inhaler, we have a generic 
product to add to the supply,” allergist Michael Blaiss, MD, 
executive medical director of the ACAAI, said in a statement 
in April 2020. “While shortages may not be occurring in 
every part of the country, we want patients to know they 
may not have additional options if they are having an issue 
getting their medicine.”1

This effort to bring more generic albuterol options to 
market has continued in 2021, with a recent announcement 
by Sandoz Inc that it has in-licensed commercial distri-
bution rights to the branded and generic Proventil HFA 
Inhalation Aerosol from Kindeva Drug Delivery.4  In a state-
ment, the company cited the surge in demand for albuterol 
medications over the past year and increased demand at 
pharmacies after the CDC recommended that Americans 
stock up on medications.

“With the commercial distribution rights to the brand 
and authorized generic of Proventil HFA, we are excited to 
work to increase supply and help ensure patients who need 
albuterol have access to this important medicine,” Keren 
Haruvi, president of Sandoz, said in the statement. ■

Generic Albuterol 
Inhalers Are Key to 
Minimizing Shortages 
Early in Pandemic
Supplies of the Critical Rescue Medication 
for Asthma Attacks Were Close to Depleted 
at Many Hospitals Amid COVID-19
By AISLINN ANTRIM
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Pharmacy Law

ISSUE OF THE CASE
When a pharmacy in a mid-Atlantic state received an Order of Immediate 
Suspension of Registration from the US Drug Enforcement Administration 
(DEA), did a challenge to that action in federal court succeed?

FACTS OF THE CASE
The pharmacy was notified of the immediate suspension of its DEA registra-
tion and pursued court review by filing an action in the local federal district 
court 2 months later. An Immediate Suspension Order is unusual. It is an ex 
parte, or 1-sided, action without an opportunity for the entity receiving the 
order to present information to rebut the necessity of the action. 

On the surface, this would appear to violate a basic right of US citizens 
known as due process. Protected by the US Constitution, due process dic-
tates that before governmental action affecting life, liberty, or property, 
such as the dire consequences seen in this case, can be taken, certain steps 
must occur. The entity or individual that is the target of such governmental 
action must be given notice of the allegations regarding alleged illicit activ-
ity and an opportunity to be heard to address the allegations. Many people 
think of this as the right to be treated fairly. That would occur in the tradi-
tional approach to enforcement in this area of the law, known as an Order 
to Show Cause. That does not occur with an Order of Immediate Suspension 
of Registration from the DEA as was used here. Congress had authorized 
that end run around due process as an available approach when the DEA 
perceived an immediate and serious threat. The statutory framework autho-
rizes the DEA to use an Order of Immediate Suspension in conjunction with 
the launch of the standard approach of administrative hearing proceed-
ings, with the order remaining in effect until conclusion of the adminis-
trative proceedings. 

The DEA took this unusual action based on review of data about the 
number of prescriptions dispensed at the pharmacy for Subutex (buprenor-
phine) and Suboxone (buprenorphine and naloxone). 

In the view of DEA officials, this was a “suspicious pattern of filling law-
ful prescriptions for medications designed to treat opiate addiction.”1

There was no identification of a single instance of violation of the federal 
controlled substances laws. There was no conclusion that a specified single 
patient had abused or diverted Subutex or Suboxone. 

The court surmised that the DEA had reached a conclusion that

Pharmacy 
Receives DEA 
Immediate 
Suspension of 
Registration
Court Challenge Raises 
Questions About Due Process 
and Whether Agency Perceived 
Immediate and Serious Threat
By JOSEPH L. FINK III, JD, BSPHARM, DSC (HON), 
FAPHA

JOSEPH L. FINK III, JD, BSPHARM, DSC 
(HON), FAPHA, is a professor of pharmacy law and 

policy and the Kentucky Pharmacists Association Professor 

of Leadership at the University of Kentucky College of 

Pharmacy in Lexington.

AUTHOR BIO

©
 n

a
za

r1
2

 /
 A

d
o

b
e

 S
to

ck



47May 2021 pharmacytimes.com 

prescriptions  issued for Subutex to patients 
who could tolerate naloxone and thus could use 
Suboxone was “always indicative of potential illicit 
drug use.” The government did not identify a single 
regulation or statute that would prohibit prescribing 
Subutex to patients for whom Suboxone, with its nal-
oxone component, would be safe. 

To issue such an emergency order, the DEA must 
show that continued registration of the pharmacy 
poses an “imminent danger to public health
and safety.” 

The relevant federal statute defines “imminent 
danger to the public health and safety” as meaning 
that the DEA can show “a substantial likelihood 
of an immediate threat that death, serious bodi-
ly harm, or abuse of a controlled substance will 
occur in the absence of an immediate suspension 
of the registration.”2

THE RULING
The court issued a prompt ruling that the DEA had 
not demonstrated that the immediate suspension 
of the pharmacy’s registration was necessary to pre-
vent “imminent danger to public health and safety.”3

THE COURT’S REASONING
It was noteworthy that the federal judge deciding 
the case pointed out very early in his opinion that 
he was personally familiar with the effects of opi-
oids on the community from his decades of work 
with defendants on supervised release who desper-
ately need treatment. 

That gave the jurist a very valuable perspective to 
bring to his deliberations on the matter. 

The judge also identified early on that the 
relevant federal statutes conferred on him the 
authority to dissolve the “extraordinary action by 

a government agency of suspending registration 
without due process.” 

However, after emphasizing that “judicial review 
of an agency decision is limited to the informa-
tion in the record before the agency at the time it 
made its decision,” he stated that in this matter 
“the administrative record is not just inadequate; 
it is nonexistent.” 

The court opinion continued: “Here, the DEA 
fails to show an ‘imminent danger to public health 
and safety.’ This standard requires more than mere 
surmise of abuse and diversion of a controlled sub-
stance. Simply demonstrating an unquantified risk 
of illegal drug use is not a finding of imminent dan-
ger. The DEA has not pointed to a single instance 
of violation of the law. The DEA does not even 
contend that a specific patient abused or divert-
ed Subutex or Suboxone. The DEA simply offers 
what it sees as a suspicious pattern of the filling 
of lawful prescriptions for medication designed to 
treat opiate addiction.”

The judge’s conclusion was that “the agency has 
not found facts determining an ‘imminent danger to 
public health and safety.’” 

The court issued a decision dissolving the Order 
of Immediate Suspension. ■
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Legislative Focus

THE TERM “GOOD SAMARITAN” is mentioned frequently in the context of 
health care, but what does it mean? 

A Good Samaritan is defined as an individual who intervenes to assist 
someone else without being told to do so or without expectation of a 
reward. “Good Samaritan laws have their basis in the idea that consensus 
agreement favors good ‘public policy’ to limit liability for those who vol-
untarily perform care and rescue in emergency situations,” according to an 
article in StatPearls.1 

The general idea behind such laws is that they provide protection against 
claims of negligence for those who come to the aid of others. Although 
these statutes can vary by state, there are also federal Good Samaritan laws.

The designation comes from the biblical parable of the Good Samaritan, 
which describes a traveler at the side of the road in dire straits.2 He had 
been beaten, stripped of clothing, and left for dead. A priest passed without 
rendering aid, as did someone else. Finally, a third individual came upon 
the scene, and he was from a different population group that typically 
despised those of the injured man’s background. Nonetheless, he assisted 
the injured traveler. The third individual was from Samaria, leading to his 
being referred to as the Good Samaritan. 

“In legal terms, a Good Samaritan is anyone who renders aid in an emer-
gency to an injured or ill person. Generally, if the victim is unconscious or 
unresponsive, a Good Samaritan can help on the grounds of implied con-
sent. If the person is conscious and can reasonably respond, a would-be res-
cuer should ask permission first,” according to the StatPearls article.1

An example of application of this principle can be seen in the 2007 case 
Dunlap v Young in Texas.3 In this case, a woman was found during the early 
morning on a roadside in a rural area. She was in severe respiratory distress 
and ultimately died as a result. In a lawsuit against the emergency medical 
services crew that had found and treated her, the rescuers were not found 
liable, because they acted promptly and provided care.2 Another contempo-
rary example that is prevalent these days is a bystander using naloxone for 
individuals who overdose on opioids. 

Good Samaritan laws generally encourage those in health care to provide 
care during emergencies.4 There is wide-ranging immunity, even in the case 
of ordinary negligence, which in lay terms means careless mistakes. The 
laws do not, however, cover what is called gross negligence, which is a vol-
untary disregard of the need to provide care. 

Good Samaritan laws mainly apply to emergencies that have been defined 
as causing death or serious injury. The laws have been proven to increase 
response and well-being of the individual who requires the help. Even if the 
person responding is a health care provider, it might be outside their field 
of study. These laws protect them and will, therefore, make them more like-
ly to respond no matter the state of the emergency. 

An example of such an event could be if an individual experiences syn-
cope on an aircraft and a physician is present. He or she would be protected 
for providing care while the person is unconscious. 

The most common pharmacy example, as mentioned previously, is giv-
ing naloxone to an individual who has overdosed, perhaps in a community 
pharmacy parking lot. 
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It is also important to note cardiopulmonary resus-
citation (CPR) when it comes to Good Samaritan laws. 
Individuals need the training before acting in such a case, 
but once they are qualified, then the response is encour-
aged. It has been shown that CPR use in Good Samaritan 
situations is positively associated with better health 
outcomes of the patients who are experiencing cardiac 
arrest.5 That may be the reason why so many colleges of 
pharmacy require that entering students be certified to 
provide CPR services.

The Good Samaritan law in Kentucky is stricter than those 
in many other states. 

“Kentucky extends immunity only to physicians licensed 
by Kentucky. This statute does, however, extend immunity 
to any person certified by the American Heart Association 
or the American Red Cross to perform CPR,” according to 
an article in Chest.6

The state has since had to deal with naloxone in terms of 
Good Samaritan laws, but individuals need a good under-
standing of what an overdose looks like and the actions 
needed for using the medication. 

CONCLUSION
Good Samaritan laws are easy to understand in theory but 
fall into a gray area when applied to real-world situations. 
It is essential to be aware of the laws in place and how they 
can be applied. The laws are meant to encourage provid-
ing help when not directly called to do so, as well as going 
through the necessary steps when providing that care. Good 
Samaritan laws will always have a standard but will con-
stantly evolve as new drugs and situations arise. ■
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Independent Corner

THE COMMUNITY PHARMACY IS OFTEN the first place where patients, 
residents, and even future students of the profession meet 
with a pharmacist.  

Pharmacists play a prominent role in communities nationwide. 
More than 62,000 community pharmacy locations serve as the 
front door to the profession.1 Nearly 9 out of 10 of Americans live 
within 5 miles of a community pharmacy, making these stores 
arguably the most readily available access points for health care 
in the United States.2

Most American communities have pharmacies that provide 
access to immunizations and medications, which are critical 
public health services. However, the business model supporting 
drug product dispensing is rapidly changing while drug product 
reimbursement is declining. 

This affects how pharmacies operate and propels them to broaden 
their focus from a business perspective and public health standpoint. 
As pharmacists seek new ways to maximize their impact and roles 
in providing health care services to the public, the need to expand 
clinical services has become readily apparent.

NEW PHARMACISTS FACILITATE CHANGES
With new graduates joining the profession’s ranks each year, 
academicians and store leaders have sought ways to transform the 
traditional product-focused community pharmacy model to a patient 
centered–care model. As community pharmacies experience the 
tremendous changes in how drug products are reimbursed, there 
is a growing movement toward pharmacies having connected, 
coordinated care that ensures value for the health care system and 
patients. The ability to harness academically oriented clinical skills 
with the business skills of a community pharmacy expands and 
increases patient care while diversifying business streams.

ORGANIZING CHANGES 
The Academia-CPESN Transformation (ACT) Pharmacy Collaborative is 
designed by store leaders, owners, and faculty from various schools to 
catapult community pharmacy practice transformation on a national 
scale. ACT is a fully engaged forum between an established, clinically 
integrated network of community stores and schools of pharmacy 
that have agreed to collaborate to deliver greater clinical services in 
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the community pharmacy setting. The collaborative 
provides academia the opportunity to share their 
experiences with existing community pharmacy 
partnerships and to understand the business aspect 
of pharmacy endeavors. Along the way, each partner 
benefits through sharing of ideas, encountering new 
challenges, and solving problems together. 

ACT is supported by a grant from the Community 
Pharmacy Foundation. Its design is the direct 
result of the input provided by community 
pharmacy enhanced services network (or, CPESN) 
luminaries and more than 111 faculty members 
from 66 schools of pharmacy across 33 states. 
These innovators are working with local pharmacy 
networks to accelerate practice transformation 
and help ensure that academic curricula support 
knowledge and skills for graduates in the evolving 
community practice. Academia can leverage 
its existing expertise by amplifying continuing 
efforts in innovative community pharmacies 
that are leading the way toward widespread 
practice transformation.

ENHANCED PHARMACY SERVICES
Community pharmacy enhanced services are 
health-related and medication services that help 
ensure patients reach their health care goals. These 
are pharmacy services that go above and beyond 
dispensing drug products. Health care payers are 
interested in mechanisms to improve quality and 
value, whereas prescribers are incentivized to reach 
health goals for patients. Eighty percent of chronic 
disease management is related to drug therapy. 
Appropriate medication use is a critical step in 
achieving health outcomes for patients living with 
chronic diseases. Community pharmacy teams are 
positioned to support patients in managing their 
health care goals with these enhanced services. 

Once a community pharmacy commits to being 
a part of the ACT collaborative, it can expect to 
be able to offer many more clinical services. The 
following areas of focus are examples of those 
enhanced service offerings:

• Alignment of chronic medication refills to be 
filled on the same day of other pharmacy visits 
to review progress toward health care goals

• Documentation in a standardized pharmacist 
eCare Plan with the ability to transmit the plan 
electronically to the prescriber electronic health 
record (see ecareplaninitiative.com) 

• Face-to-face access with a pharmacist during 
scheduled and walk-in appointments to evaluate 
the patient’s medications

• Medication reconciliation to evaluate and 
compare the medication orders to what is being 
taken home to ensure that patients receive the 
most appropriate, effective, and safe regimen to 
achieve health goals

• Screenings for patients to ensure that they 
are aware of recommended immunizations 
related to their care

• Systematic assessments of patient medications 
and related health conditions to identify 
medication-related problems to create a patient 
plan to resolve them in collaboration with other 
members of the health care team

Other areas in which community pharmacists can 
enhance patient care include adherence packaging, 
administration of long-acting injectables, clozapine 
dispensing and monitoring, diabetes self-
management education, durable medical equipment 
evaluation and support, hearing aids, home visits, 
naloxone administration education, smoking 
cessation counseling, and triage of common and 
minor ailments and conditions.

HOW TO JOIN
For more information and details on how to 
become involved in ACT, contact Melissa Somma 
McGivney, director of ACT Pharmacy Collaborative 
and a professor and associate dean for community 
partnerships at the University of Pittsburgh in 
Pennsylvania at mmcgivney@pitt.edu. ■
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MTM Consult

PHARMACOGENOMICS EXAMINES HOW GENES AFFECT the way 
individuals respond to medications, which can help in 
selecting the most effective therapy and optimal
drug dosage.1

Pharmacogenomics also ties into precision medicine, 
which is treating each patient individually.1 The FDA pro-
vides pharmacogenomics information in the labeling of 
various medications that includes drug exposure and clin-
ical response variability, genetic factors involved in drug 
metabolism, genotype-specific dosing, mechanisms of drug 
action, risk for adverse events, and trial design characteris-
tics.2 Pharmacists can play an important role in pharmacog-
enomics testing to improve outcomes through medication 
therapy management (MTM) services.  

The American Society of Health-System Pharmacists 
(ASHP) issued a statement emphasizing the importance of 
pharmacogenomics in improving medication-related out-
comes in patient care across all health system practice set-
tings.3 Improvements in outcomes include better selection 
of appropriate medication therapies, enhanced medication 
adherence, decreased length of treatment, and improved 
patient safety. Pharmacists can also work as part of an inter-
disciplinary team with genetic counselors, laboratory pro-
fessionals, and physicians to implement pharmacogenom-
ics into all their practices.3

Clinical pharmacogenomics activities may include 
designing patient-specific drug and dosage regimens based 
on genetic profile, documenting clinical recommendations, 
educating pharmacists and other health care professionals, 
and recommending testing (see FIGURE).3,4 Those looking 
to expand their professional development can receive an 
ASHP Pharmacogenomics Certificate, which is a self-guided 
online program that provides 18.25 hours of Accreditation 
Council for Pharmacy Education continuing education 
(CE) for pharmacists.5 After completing the coursework, 
participants must analyze a pharmacogenomics 
case study and submit it for expert review to earn a 
professional certificate.5

Advanced training in pharmacogenomics may open 
up more practice opportunities for pharmacists, such as 
developing clinical decision support tools in electronic 
health record systems that guide prescribers on appropriate 
drug therapy regimens based on genetic profiles.3

Additionally, pharmacists can develop institutional 
guidelines and processes for implementing clinical 
pharmacogenomics services into various practice settings.3

Pharmacists can also develop patient education materials 
to explain the significance of the tests and serve as expert 
consultants in a pharmacogenomics service.3 Developing 
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MTM Consult

training opportunities, such as certificate programs and CE, 
on pharmacogenomics for health care professionals and 
publishing research can highlight this innovative service.3

Evidence shows that pharmacist-led MTM programs 
improve health outcomes.4 The results of 1 study evaluat-
ed the implementation of a pharmacist-led MTM program 
within a primary care setting that involved pharmacog-
enomics testing.4 Patients were eligible to participate in the 
study if they were Medicare beneficiaries prescribed at least 
7 medications or if their physicians referred them to the 
pharmacist.4 For the 50 patients enrolled in the study, the 
pharmacist assessed for medication adherence and recon-
ciliation, performing a buccal swab for DNA collection using 
a pharmacogenomics testing kit.4 The results showed that 
patients used an average of 12 prescription medications, 
and the pharmacist identified 138 medication-related prob-
lems (MRPs).4 Additionally, the most common MRPs were 
drug-drug interactions (29%) and drug-gene interactions 
(24.6%). All patients had at least 1 genetic variant, and the 
majority (66%) had at least 5.4

As part of the MTM consult, the pharmacist created a 
gene card summarizing the pharmacogenomics results for 
patients, and the information was also provided to the pri-
mary care physicians.4

Most (90.9%) of the recommendations were accepted 
by the primary care physicians.4 This study highlights the 
unique role pharmacists can play in integrating MTM and 

pharmacogenomics services with personalized medicine 
initiatives in a primary care setting.4

TAKING A CLOSER LOOK
Ahzam Afzal, PharmD, chief executive officer of Frontizo, 
a health consulting firm in Bingham Farms, Michigan, dis-
cussed the pharmacist’s role in MTM and pharmacogenom-
ics. “Frontizo’s care coordination and MTM programs are 
designed to positively impact patient outcomes and reduce 
overall systemic costs to the health care system,” he said. 

Innovation that leverages an outside-the-box approach 
to deliver valuable results is a driving force for an effective 
MTM program. “Pharmacists are uniquely positioned to pro-
vide education on the importance of proper prescribing and 
the risks involved if a patient is on pharmacological therapy 
that their body does not metabolize properly,” Afzal said. “A 
big piece of the incorporation of pharmacogenomic testing 
into an MTM program centers around provider education.” 

Pharmacists can play an important role in promoting 
pharmacogenomics testing by educating physicians about 
the implications to drug therapy and the importance of 
becoming early adopters of the technology.

“With this enhanced knowledge of pharmacogenom-
ics, our pharmacists have an opportunity to apply indi-
vidualized genetic data into everyday practice to drive 
clinical efficacy and safely improve pharmacological 
outcomes,” he said. ■

FIGURE. Pharmacist Roles in Pharmacogenomics3,4
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Health and Wellness

FECAL AND URINARY INCONTINENCE CAN cause bleeding, burning, cracking, and 
irritation along the genitals, rear, and thighs, sometimes near areas covered 
by protective pads or underwear.

Patients with incontinence-associated dermatitis (IAD) may experience 
discomfort and even pain, which is why the rashes should be treated as 
quickly as possible.1

IAD—sometimes called diaper rash, irritant dermatitis, moisture lesions, 
or perineal dermatitis—is common among individuals with incontinence, 
including many older patients and newborns.1 The ammonia in urine can 
cause burns and redness as extreme as sunburn. Friction around the geni-
tals, combined with clothing and wetness, can exaggerate these symptoms.

IAD affects 20% of individuals who are hospitalized, 50% of critically ill 
patients, 7.6% of those in long-term acute care, and 3.4% of those in nurs-
ing homes on a regular basis.2 Approximately 52% of residents in commu-
nity-living facilities report IAD at some point in their lives.2

Symptoms of IAD can be mild, moderate, or severe. Mild symptoms can 
include light red, slightly raised, tender areas. Moderate symptoms can 
include raised bumps, redness, some peeling, and slight swelling. Severe 
symptoms can include intense cracking, peeling, redness, swelling, and 
even bleeding in affected areas. Some severe cases may also involve bacteri-
al or yeast infections.

Treatment options for IAD may include medications as well as recom-
mendations to improve hygiene. This includes eliminating and preventing 
symptoms by keeping the area clean and dry as much as possible. Keeping 
the affected area clean includes regularly washing with soap and water 
and taking frequent showers, as well as drying thoroughly afterward. In 
addition, changing clothing can help prevent bacteria or virus growth. 
Absorbent padding can also help minimize skin exposure to bacteria. 
Another recommendation is to moisturize the skin with hydrogel- or petro-
leum-based products after drying. Zinc oxide can be a good choice.

In terms of medications, creams and ointments that can be used. 
These include Balmex AdultAdvantage Skin Relief Cream (Randob Labs), 
Calmoseptine Ointment (Calmoseptine, Inc), Desitin Daily Defense 
Cream (Desitin), and Z-Bum Daily Moisturizing Diaper Rash Cream (GM 
Pharmaceuticals). Most of these creams should be used several times a day 
and applied to a clean surface on the skin. Encourage patients to read the 
directions on the label.3 Other treatment options include antibacterial and 
antifungal creams. Based on the severity, especially if bleeding is involved, 
patients should check with health care providers before trying medication 
and treatment options to prevent the skin damage from worsening. 

CONCLUSION
With approximately one-third of patients with fecal and urine incontinence 
developing chafing, irritated skin and rashes, it is important to address 
and treat IAD, which primarily affects older patients and newborns.4 If IAD 
is not treated properly and in a timely manner, it can lead to other major 
complications such as serious external and internal infections. In addition, 
IAD can affect quality of life for patients already suffering from other 
chronic conditions, making their situation much worse and more painful, 
so it is important to make treatment a priority. ■
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Technician Focus

PHARMACY TECHNICIANS OFTEN RELIED ON pharmacists to help with inquiries 
about accidental poisonings in the home. 

Most technicians know the national number (1-800-222-1222) for 
accidental home poisoning calls that may be placed to a pharmacy. At times, 
poison prevention starts with pharmacy team members well versed in edu-
cational resources dedicated to teaching individuals what to do in a case of 
accidental poisoning. 

The importance of this education extends throughout the year, though 
the third full week in March each year is National Poison Prevention Week 
(NPPW), which is dedicated to raising awareness of poison control centers. 
Local and state pharmacy organizations, as part of an initiative, can extend 
themselves as educators to groups of third-graders about what to look for in 
case of accidental poisoning in their homes. The team of pharmacists, phar-
macy students, and technicians can obtain educational materials from the 
American Association of Poison Control Centers’ website (aapcc.org) to plan 
a day of education for third-graders and teachers in their districts.

During NPPW, third-graders are given the opportunity to take on a differ-
ent level of leadership and responsibility for their families. Involving these 
young people with different types of educational resources or strategies 
provided by pharmacy professionals can make a difference in their lives as 
they learn what to do in case of an accidental home poisoning.

Strategies for technicians to share with children (and adults) include 
identifying venomous vs nonvenomous animals, keeping cleaning agents 
in a locked cabinet, recognizing the differences between candy and med-
ications, and when to call 911 vs the poison prevention number. Other 
strategies technicians can discuss with patients relate to liquid nicotine and 
tobacco poisoning, as well as safe medicine disposal. 

More technicians are advancing themselves to take a more active role in 
community pharmacy programs. Whether through facilitating continuing 
education programs and local and state organization projects or volunteer-
ing at community centers to provide strategies to prevent poisonings, tech-
nicians can position themselves on the front lines of medication safety. ■
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Patient Focus

AN EGYPTIAN PAPYRUS SCROLL DATING as far back as 1544 BC shows the first 
record of delivery of an herbal smoke concoction through a rudimentary 
inhalation device.1 

Inhalers are a cornerstone therapy for acute and chronic lung illnesses 
and diseases.2 Adherence to therapy controls symptoms of asthma and 
chronic obstructive pulmonary disease (COPD) and improves overall out-
comes.3 Investigators worldwide continue to innovate inhaler design. As 
design intricacies transform inhalers, instruction is imperative to ensure 
that patients receive proper dosing.  

ADHERENCE IS A PROBLEM
Therapeutic aerosols are remarkably bioavailable, providing local and 
systemic benefits.4 Patients generally need maintenance and rescue inhalers 
but often cannot recall when to use each and can become nonadherent. 
A systematic literature review reports that within a lung-diseased US 
population sample, 4 of 5 patients used their inhalers incorrectly.5 The 
following nonadherence factors for asthma and COPD treatment contribute 
to preventable complications and hospital stays: incorrect technique, 
intentional disease denial or treatment refusal, polypharmacy, and 
unintentional forgetfulness.3

Unless patients have experience handling inhalers, they will require 
instruction specific to the device. They often need counseling later to 
correct bad habits. TABLE 1 shows common pressured metered-dose 
inhalers (pMDIs) and dry powder inhalers (DPIs), which employ distinct 
aerosol mechanisms. 

For pMDIs, patients must remove the inhaler’s cap and gently shake the 
device vertically to ensure that the drug and propellant mix well.6 They 
must prime inhalers according to instructions. Patients should exhale fully 
before placing the canister to the mouth,6 and they must coordinate inhala-
tion with firing the canister.7 Instruct the patient to inhale deeply and slow-
ly while pressing down on the device for 1 puff.7 Lifting the chin to keep the 
inhaler upright and forming a seal with lips around the actuator promotes 

Inhaler 
Techniques Can 
Become Sloppy 
Over Time
Pharmacists Should Counsel 
Patients Periodically to
Ensure Correct Usage
for Better Disease and 
Treatment Management
By MELANIE L. GROFF 

MELANIE L. GROFF is a PharmD candidate at the 

University of Connecticut School of Pharmacy in Storrs.

AUTHOR BIO

TABLE 1. Metered-Dose and Dry Powder Inhalers

Metered-dose inhalers Dry powder inhalers

Albuterol sulfate (ProAir/

Ventolin/Proventil)a

Budesonide (Pulmicort Flexhaler)

Beclomethasone dipropionate 

(Qvar)

Fluticasone propionate/salmeterol (Advair 

Diskus)

Budesonide/formoterol 

(Symbicort)

Fluticasone propionate/salmeterol xinafoate 

(Seretide Accuhaler)

Fluticasone propionate 

(Flovent HFA)

Fluticasone furoate/vilanterol (Breo Ellipta)

Levosalbutamol (Xopenex)a Mometasone furoate (Asmanex)

Triamcinolone acetonide 

(Azmacort)

Umeclidinium (Incruse Ellipta)

aRescue inhaler; all others are maintenance inhalers.
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stability and better technique.6 After administering the 
dose, patients should hold their breath for 10 seconds while 
the drug fully disperses and deposits in the lungs.7 It is best 
to wait 1 minute before inhaling the second puff if adverse 
effects, such as dizziness, occur.7

Thrush is a possible adverse effect from corticosteroid 
inhalers.8 Patients should rinse their mouths with water 
after administration and spit out any drug remaining in the 
mouth.9 Aerochamber spacers—long, hollow tubes with 
optional masks enabling direct lung deposition regardless 
of breath and hand coordination—often prevent thrush.10 

Drug particles congregate at the site of action rather 
than upper pharyngeal locations, lessening the chance 
of Candida growth.11

Patients may claim an inhaler is defective when it simply 
needs to be unclogged. Frequent use of aerospace cham-
bers and pMDIs necessitate cleaning clogged actuators or 
tubes.6 Patients can find specific cleaning instructions in 
each inhaler’s information pamphlet, but pharmacy staff 
members should show patients the pamphlet repeatedly. 
Common rescue inhalers’ labeling recommends cleaning 
once weekly with warm water and air drying.

DPIs require no hand-breath coordination.12 They are 
breath-actuated and depend upon the patient’s force of 
inhalation.13 Administration directions reflect the inhaler’s 
design. Counsel patients according to the manufacturer’s 
instructions, and a good tip is to pull out the directions and 
follow them along with patients. For most DPI inhalers, 
patients must hold the device flat without shaking, which 
might dislodge the medication, for the entire time they 
handle the inhaler.6

Instruct patients to release the mouthpiece and powder 
according to the manufacturer’s directions.6 Select DPIs will 
click following the release of the powder in the inhaler.6

Patients should thoroughly exhale away from the device 
before placing the mouthpiece to the lips.6 Counsel patients 
to inhale deeply and quickly and hold their breath for
10 seconds before exhaling.6 Patients find these inhalers 
easier to use, and because they are single-dose powder

dispersions, cleaning is not necessary.13

TABLE 214 describes barriers to each respective type of 
inhaler. Prescribers and pharmacists must consider all 
patient factors to determine which inhaler is best.

Most inhalers from the same manufacturer work simi-
larly. Also, counting devices indicate when the inhaler is 
almost empty and prompts patients to order their medi-
cations proactively.6 Show patients where the counter is 
located, and counsel them to watch for color changes in the 
dose counter’s number. 

CONCLUSION
Patients may have questions when filling inhaler prescrip-
tions for the first time. They may also forget over time how 
to use inhalers, and poor technique leads to recurring dis-
ease symptoms. Counseling for correct inhaler usage helps 
promote better disease and treatment management. ■

REFERENCES
1. Stein SW, Thiel CG. The history of therapeutic aerosols: a chronological 

review. J Aerosol Med Pulm Drug Deliv. 2017;30(1):20-41. doi:10.1089/
jamp.2016.1297 

2. Murphy A. How to help patients optimise their inhaler technique. Pharm J. 
2016;297(7891). doi:10.1211/PJ.2016.20201442 

3. George M, Bender B. New insights to improve treatment adherence in 
asthma and COPD. Patient Prefer Adherence. 2019;13:1325-1334. doi:10.2147/
PPA.S209532

4. Laube BL. The expanding role of aerosols in systemic drug delivery, 
gene therapy and vaccination: an update. Transl Respir Med. 2014;2:3. 
doi:10.1186/2213-0802-2-3

5. Cho-Reyes S, Celli BR, Dembek C, Yeh K, Navaie M. Inhalation technique 
errors with metered-dose inhalers among patients with obstructive lung 
diseases: a systematic review and meta-analysis of U.S. studies. Chronic 
Obstr Pulm Dis. 2019;6(3):267-280. doi:10.15326/jcopdf.6.3.2018.0168

6. Inhaler technique for people with asthma or COPD. National Asthma Coun-
cil Australia. 2016. Accessed April 9, 2021. https://extranet.who.int/ncdccs/
Data/AUS_D1_Inhaler_Technique_Infopaper-FULL-UPDATED-11-1.pdf 

7. Newman SP, Clarke SW. The proper use of metered dose inhalers. Chest. 
1984;86(3):343-344. doi:10.1378/chest.86.3.342

8. Fukushima C, Matsuse H, Tomari S, et al. Oral candidiasis associated with 
inhaled corticosteroid use: comparison of � uticasone and beclometha-
sone. Ann Allergy Asthma Immunol. 2003;90(6):646-651. doi:10.1016/S1081-
1206(10)61870-4

9. Symbicort side e� ects. Symbicort. Updated October 2020. Accessed April 9, 
2021. https://www.mysymbicort.com/asthma/side-e� ects.html 

10. Spacers. Asthma UK. Updated August 2019. Accessed April 9, 2021. https://
www.asthma.org.uk/advice/inhalers-medicines-treatments/inhal-
ers-and-spacers/spacers/ 

11. Ming SWY, Haughney J, Ryan D, et al. Comparison of adverse events 
associated with di� erent spacers used with non-extra
 ne beclometa-
sone dipropionate for asthma. NPJ Prim Care Respir Med. 2019;29(1):3. 
doi:10.1038/s41533-019-0115-0

12. How to use a dry powder inhaler (DPI). Allergy & Asthma Network. 
Accessed April 9, 2021. https://allergyasthmanetwork.org/what-is-asthma/
how-is-asthma-treated/how-to-use-a-dry-powder-inhaler/ 

13. Melani AS. Inhalatory therapy training: a priority challenge for the 
physician. Acta Biomed. 2007;78(3):233-245. 

14. Aerosol delivery guides. American Association for Respiratory Care. 
Accessed April 11, 2021. https://www.aarc.org/resources/clinical-resources/
aerosol-resources/ 

TABLE 2. Common Barriers to Effective Inhaler 
Use14

Metered-dose inhalers Dry powder inhalers

Compromised grip 
strength

Low inspiratory ability

Low cognition Poor dexterity

Poor cleaning adherence Lactose intolerance
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Women In Pharmacy

ACCORDING TO NATIONAL ESTIMATES, APPROXIMATELY 1 in 4 pregnancies end in 
miscarriage, which is defined as loss of the fetus prior to 20 weeks.1 

Study results show that certain health care professionals, such as phar-
macists, may be at increased occupational risk of miscarriage or stillbirth 
because of exposure to certain medications.2 Additionally, pharmacists typ-
ically work unusually long hours while standing and seldom have breaks, 
which can further increase the risk of miscarriage. 

In the largest network of female pharmacists on social media—the 
Pharmacist Moms Group (PMG) Facebook group, which includes approx-
imately 35,000 women—members often share stories of heartbreak and 
loss due to miscarriage.3 PMG offers emotional and professional support to 
mothers who are pharmacists across the United States.  

Many of these women suffer while losing the baby even, sometimes 
while working, before heading home to bleed on an oversized pad telling 
themselves to stay strong. Pharmacists often worry about sharing these 
struggles with employers for fear of losing their jobs. In fact, many moms 
who are pharmacists have shared that they are so dedicated to their patients 
that they delay using the restroom when they suspect that they are bleeding. 

Although miscarriage is common, it is also a taboo topic. It can leave 
women with a sense of loss and longer-term emotional consequences, 
particularly in cases of multiple miscarriages. 

One of the first countries to offer bereaved women paid time off after a 
miscarriage or infant loss was New Zealand, and hopefully such measures 
will gain traction around the world.4 All these steps point to us gaining 
a better understanding of the needs of postpartum women, whether it is 
miscarriage, loss, abortion, or post live birth. These measures also provide 
women the opportunity to heal emotionally, mentally, and physically. The 
fact that miscarriages are common does not diminish the trauma that may 
occur because of pregnancy loss, both to the body and mind.

With women accounting for more than 58% of pharmacists in the United 
States,5 it is imperative that organizations employing pharmacists create 
and foster supportive environments that help make female pharmacists feel 
safe and supported during what can be a very difficult time. ■
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Study: Facebook 
Posts Facilitate 
Misinformation 
About Vaccine
AFTER STUDYING 6500 PUBLIC 
posts regarding the topic of 
human papillomavirus (HPV) vac-
cine on Facebook between 2006 
and 2016, Monique Luisi, PhD, an 
assistant professor at the Univer-
sity of Missouri School of Jour-
nalism in Columbia, suggested 
that negative posts may increase 
false perceptions about the health 
risks of the vaccine. When exam-
ining the percentage of posts that 
made the vaccine seem less dan-
gerous, more dangerous, or nei-
ther, Luisi found that nearly 40% 
of Facebook posts about the HPV 
vaccine amplified a perceived 
risk, and the data suggest these 
posts had momentum over time, 
according to her research.

Individuals should consult 
their health care providers to 
make an informed decision about 
the vaccine, Luisi said, suggesting 
that research should continue to 
address the perception of vac-
cine safety so that the vaccine is 
not perceived as a greater health 
threat than the disease or virus 
it prevents.

The study results could help 
inform officials about the con-
tinuing COVID-19 vaccine distri-
bution, Luisi said. “As the COVID-
19 vaccine is being rolled out, 
people are likely going to see a lot 
of negative information, and that 
negative information will be what 
trends on social media,” she said 
in a statement. “But if the pub-
lic can anticipate this negative 
information, it will be interesting 
to see if that will make them less 
sensitive to the perceived risk of 
the vaccine.” ■

Investigators Conduct First-of-Its-Kind Review 
of National Data, Vaccination Rates
INVESTIGATORS RECENTLY CONDUCTED the first systematic review of 
area-level data reported in the United States between 2006 and 2020 to 
determine how geography, neighborhoods, and sociodemographic factors 
affect human papillomavirus (HPV) vaccination rates among adolescents 
and young adults, according to the results of a study published in Cancer 
Epidemiology, Biomarkers & Prevention.

The CDC recommends 2 doses of the HPV vaccine 6 to 12 months apart 
beginning at aged 11 or 12 years and for everyone through 26 years who is not 
already vaccinated. However, despite this recommendation, investigators 
Bernard Fuemmeler, PhD, MPH, a professor at, and Gordon D. Ginder, MD, 
chair in cancer research and associate director of cancer and prevention and 
control, both in the Department of Health Behavior and Policy at Virginia 
Commonwealth University in Richmond, and colleagues found that across 
these studies, results show that vaccination uptake is not uniform within 
the population. Furthermore, results of existing studies suggest that vacci-
nation coverage varies markedly across the United States and within local 
US regions, according to the results of the current study.

The investigators offered 5 recommendations to improve national HPV 
vaccination coverage: foster interdisciplinary collaborations and research to 
support more detailed analyses of geographic disparities; incorporate spatial 
regression modeling approaches to identify where HPV-related burdens are 
elevated, and intervention and prevention efforts are needed; make proce-
dures for immunization reporting systems consistent across states; obtain 
data on HPV prevalence in smaller geographic areas for a more detailed 
understanding of HPV vaccination coverage nationwide; and standardize 
variable definitions in research on HPV vaccination coverage.

Vaccination Rates Are Low, Despite Risk 
of Cancers
RECENT DATA HAVE SHOWN alarmingly low rates of human papillomavirus 
(HPV) vaccination completion among children between ages 10 and 13 years, 
even though the virus is responsible for 70% to 90% of certain cervical and 
throat cancers in the United States, according to a Blue Cross Blue Shield 
(BCBS) statement.

The analysis examined HPV vaccination rates over a 3-year period for a 
commercially insured population of children in the age group for which 
the CDC recommends vaccine completion. The findings showed that HPV 
vaccination rates remain distressingly low, with less than 30% completion 
among those in the age group. Additionally, the impact of COVID-19 on HPV 
vaccination rates was significant, showing a 13.5% drop between January 2020 
and October 2020 from a year earlier, according to the BCBS study authors.

Twenty-nine percent of parents whose children did not receive the HPV 
vaccine said that they were unsure about the vaccine’s efficacy, whereas 25% 
said that they would not vaccinate their children because it is not required. Pre-
ventive measures, such as completing routine vaccinations, help ensure the 
health and safety of communities and families, according to the study authors.

HPV Watch

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.

By JILL MURPHY
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Q: What were 2 of 
the most prized 

medical items in the 
medieval period?

A: Ambergris and 
castoreum. Ambergris 

was used by perfume makers 
and physicians to enhance 
the effi  cacy of their products, 
medicinal or otherwise. 
It was such a valuable 
commodity during the 
medieval period that it was 
roughly akin to its weight in 
gold because of its rarity; it 
was found in the intestines 
of sperm whales. During the 
medieval period, castoreum 
was thought to be helpful 
for most medical conditions, 
with the exact condition 
changing over time. It was 
found in the scent glands of 
beavers, which use it to mark 
their territories. 

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 signer of the US Declaration of 

Independence and a physician in Philadelphia. He also created 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 the pills on their expedition, saying that constipation “is 
often a sign of approaching disease.” With his recommendation, the 
explorers took 600 Thunderclappers with them.

Q: What ailments were thought to be 
cured by the color green in the 1940s?

A: Ailments of the pituitary glands. While working as  
  a stage manager in Bombay, India, Dinshah Ghadiali 

began to learn about the potential of color therapy to 
cure disease. After exploring the subject and attempting 
to cure his own patients, he began teaching students and 
created a device that could facilitate a color-balancing 
process. Despite both the American Medical Association 
and the FDA pursuing legal action against him, Ghadiali 
continued to adapt the language of his claims to prevail 
in court. Without further litigation, his ideas were able to 
survive past his death in 1966, and his heirs established 
the Dinshah Health Society of Malaga in New Jersey.

Fun Facts
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Drive-Through Shoppers
When patients drive through to pick 

up prescriptions and also request 
front store items.

Toe Tappers
When the pharmacy doesn’t open 

until 9 AM but you have 2 cars 
already waiting in the drive thru, and 

it’s to pick up a controlled drug.

b ro u g h t  to  yo u  by T H E S A S S Y P H A R M A C I S T

Co� ee Cup Collection
I hate when patients ask me to take their empty

coff ee cup or other personal trash for them. 

Check Online
PharmacyTimes.com will 
off er Pet Peeves, brought to 
you by the Sassy Pharmacist 
in coming months.

What’s Bothering You?
Bossy patients, abandoned prescriptions, drive-through

demands? We want to know! Send your pet peeves to

cmollison@pharmacytimes.com. We’ll share them here and online.

Pet Peeves

i l lu st r at i o n  by K I R S T I E B E L L E D I O N G Z O N
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Case Studies

CASE 1:The pharmacist should advise against using Orajel to 
treat CN’s teething pain. Although adults can still use Orajel, the 
FDA has recommended against the use of products containing 
benzocaine by children younger than 2 years because of 
the risk of a rare but potentially fatal blood condition called 
methemoglobinemia.1 Methemoglobinemia has been reported 
with benzocaine concentrations as low as 7.5%. The American 
Academy of Pediatrics does not recommend treatment with any 
teething creams because they usually wash out of the baby’s 
mouth within minutes. Instead, they recommend giving children 
a teething ring chilled in the refrigerator or gently rubbing the 
child’s gums with clean fi ngers to relieve teething symptoms.2

References
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CASE 2: Chicken pox and shingles are caused by the varicella-
zoster virus. Individuals can only get shingles if they have 
already had chicken pox. Those who never had chicken pox 
and have not received the varicella vaccine but are exposed 
to an individual with shingles can develop chicken pox. Once 
an individual has had chicken pox, he or she is susceptible to 
contracting shingles if exposed to the virus again. Encourage LD 
to receive the shingles vaccine, preferably Shingrix, because she 
is older than 50 years.1 Shingrix is more eff ective at preventing 
shingles than Zostavax and provides longer immunity.2 LD should 
receive a 2-dose series of Shingrix, with doses spaced 2 to 6 
months apart. Alternatively, LD can be tested for immunity to the 
varicella-zoster virus. If she tests negative, she should get the 
chicken pox vaccine. 
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CASE 1

New mom SN comes to the pharmacy 
counter with CN, her 6-month-old
daughter who started teething this week. 
SN is concerned that CN is a little more 
irritable and crying more frequently 
because of the pain. SN wants to know if 
she can give CN Orajel that she used for 
herself after a root canal. While looking at 
the ingredients on the package label, the 
pharmacist notices that the active ingredi-
ent is benzocaine 10%.

How should the pharmacist respond

to SN? 

LD is a 70-year-old woman who calls the pharmacy 
with questions about the shingles vaccine. She won-
ders whether she needs the vaccine because she 
does not recall having had chicken pox as a child.

How should the pharmacist advise LD? 

CARA ROTATORI is a PharmD candidate at the University of 

Connecticut School of Pharmacy in Storrs.

STEFANIE C. NIGRO, PHARMD, BCACP, CDE, is an associate clinical 

professor at the University of Connecticut School of Pharmacy in Storrs.
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CASE 2

By CARA ROTATORI; AND STEFANIE C. NIGRO, PHARMD, BCACP, CDE
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COVID-19 Vaccination Curriculum: 
An Accredited Certificate Program for Pharmacists and 
Pharmacy Technicians to Apply CDC’s Provider Training Recommendations

1. The Evolution of COVID-19: Where Are We Today?

2. Effectively Implementing COVID-19 Testing and Screening 

3. COVID-19 Vaccine Approval Timeline and Emergency Use Authorizations 
(Law Related to Pharmacy Practice credit)

4. Safety and Efficacy of COVID-19 Vaccines: Understanding the Clinical Trials
(Immunizations Credit) 

5. Bloodborne Pathogens and Essentials of COVID-19 Vaccine Storage and Administration 
(Immunizations Credit)

6. Advancements in COVID-19 Treatment Options

7. Coping With COVID-19: Examining the Psychology of Vaccine Hesitancy and Barriers 
to Achieving Herd Immunity

8. COVID-19 and Vaccine Literacy: Practical Communication to Empower the Patient

9. COVID-19 Vaccine Update: Implementation and Best Practices 

10. COVID-19 Post-Vaccination Considerations and Requirements
(Immunizations Credit)

Visit www.pharmacytimes.org/advance
to learn more about the curriculum.

Equip yourselves with 
real-world knowledge to navigate 

the COVID-19 climate.

Ten 1-Hour On-Demand Webinar Modules (1.0 Credit per Webinar) 

Updated information from the CDC’s COVID-19 Vaccination Program 
Interim Playbook and ACIP vaccination provider training.
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A Closer Look at Contact Lens Care and 
Solutions: Opportunities for Patient Counseling

EDUCATIONAL OBJECTIVES FOR PHARMACISTS

At the completion of this activity, the participant will be able to:
• Identify the available formulations of contact lenses
• Determine the efficacy and safety of contact lens solutions
• Provide patient-specific recommendations pertaining to contact lens care
• Select a contact lens solution based on the contact lens worn, risk of complications, and other 

patient-specific factors

EDUCATIONAL OBJECTIVES FOR PHARMACY TECHNICIANS

At the completion of this activity, the participant will be able to:
• Review the available formulations of contact lenses
• Recall the pros and cons of contact lens solutions
• List good contact lens care and hygiene practices based on type of contact lens worn

TARGET AUDIENCE: Pharmacists and pharmacy technicians
ACTIVITY TYPE: Application for pharmacists; knowledge for pharmacy technicians 
RELEASE DATE: May 26, 2021
EXPIRATION DATE: May 26, 2022
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.5 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation Council 
for Pharmacy Education (ACPE) as a provider of continuing pharmacy education. 
This activity is approved for 2.5 contact hours (0.25 CEU) under the ACPE universal 
activity numbers 0290-0000-21-172-H01-P and 0290-0000-21-173-H01-T. The activity 
is available for CE credit through May 26, 2022.

Introduction
The Centers for Disease Control and 
Prevention (CDC) estimate that 1 in 
7 adolescents and 1 in 6 adults in the 
United States wear contact lenses.1 This 
is an estimated 3.6 million adolescents 
(12-17 years), 7.5 million young adults 
(18-24 years), and 33.9 million older 
adults (≥25 years) for a total of 45 million 
Americans.1 There are a variety of indi-
cations for which people wear contact 
lenses. The most common is correction 
of refractive errors that include myopia 
(nearsightedness), hyperopia (farsight-
edness), astigmatism (distorted vision), 
and presbyopia (changes to near vision 
that usually occur with age).2 In addition, 
contact lenses may be worn for thera-
peutic necessity (keratoconus, bandage 

for corneal abrasions), aphakia (missing 
lens), corneal scarring, disfigured eyes, 
and cosmetic purposes.3 Though contact 
lenses are a safe and effective option 
for vision correction, there are risks for 
complications, especially if they are not 
cared for properly. Six of 7 contact lens 
wearers report at least 1 behavior putting 
them at risk for a serious contact lens-
related eye infection.1 The most common 
behaviors reported were sleeping or 
napping in lenses, exposing lenses to 
water, and poor adherence to both lens 
and storage case replacement intervals.1

In addition, 85.3% of adolescents, 80.9% 
of young adults, and 87.5% of older 
adults report at least 1 hygiene-related 
contact lens risk behavior.1

A rare but serious complication of 
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contact lens wear is microbial keratitis. Microbial keratitis is 
an infection caused by viruses, bacteria, fungi, or parasites that 
results in inflammation, which can lead to blindness or the need 
for corneal transplant.4,5 Signs and symptoms of keratitis include 
blurred vision, redness, pain, light sensitivity, and watering of 
the eye that often worsens after discontinuation of lens wear.4

Other complications that are linked to contact lens wear include 
allergic conjunctivitis, giant papillary conjunctivitis (bumps that 
appear underneath the eyelid), corneal abrasion (scratch on the 
cornea), contact lens-induced acute red eye, corneal infiltrates, 
and dry eyes.6 In addition, hypoxia due to reduced permeability 
of oxygen to the eye by the lens can result in redness, neovascu-
larization, and microcystic edema.

STAR*

What are some of the advantages and disadvantages of 
the soft, gas-permeable, and hybrid contact lenses?

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

Types of Contact Lenses
A variety of contact lens types is available, all of which require 
a prescription from an eye care provider. Contact lenses are 
classified based on lens material, wear schedule, replacement 
schedule, and design, depending on the intended purpose. 
The 3 types of lens are soft (hydrogel and silicone hydrogel), 
gas-permeable (rigid), and hybrid lenses.7 Soft contact lenses 

are made of gel-like, water-containing plastics and form to 
the surface of the cornea, altering the refracting surface for 
vision correction. Silicone hydrogel lenses are an advanced 
type of soft contact lens that were designed to allow more 
oxygen to reach the cornea compared with traditional soft 
contact lenses.7 Gas-permeable lenses are made of slightly 
flexible plastic materials that readily transmit gases and allow 
oxygen to pass through to the cornea. Gas-permeable lenses 
maintain their shape while resting in front of the cornea, 
providing a new refracting surface and allowing for vision 
correction. Hybrid lenses have a central gas-permeable lens 
that is surrounded by a soft or silicone hydrogel lens.7 Among 
lens wearers, 70% report wearing silicone hydrogel lenses, 
19% report wearing soft hydrogel lenses, 9% report wearing 
gas-permeable lenses, and 2% report wearing hybrid lenses.8

TABLE 13,9 lists a comparison of the different types of lenses.
The 2 types of wear schedules are daily wear and extended 

wear. Daily wear contact lenses are intended to be worn during 
the day and removed at night. They are not designed to be worn 
overnight as sleeping in the lenses can increase the risk of eye 
infection. Extended wear contact lenses can be worn over-
night for 1 to 6 consecutive nights or up to 30 days without 
removal. The length of continuous wear depends on the contact 
lens material and the patient’s eye tolerance to overnight wear. 
It is important to rest the eyes from lenses for at least 1 night 
following each scheduled removal.10

Lenses should be routinely replaced to prevent protein/lipid 

TABLE 1. ADVANTAGES AND DISADVANTAGES OF CONTACT LENSES BASED ON LENS MATERIAL3,9

Lens Material Advantages Disadvantages

Soft 
(includes silicone 
hydrogel)

• Initial lens comfort
• Short adaptation period
• Ease of fitting
• Minimal risk for trapping foreign 

material under the lens
• Minimal risk of dislodging and falling 

out

• Reduced visual acuity
• Does not correct all refractive errors
• Lens fit is not customized to each individual patient
• Attracts protein/lipid tear film deposits
• Risk for tearing during handling
• Increased expense with frequent replacement schedules
• Reduced oxygen permeability

Gas-permeable • Superior visual acuity
• Corrects most refractive errors
• Lens fit is customized to each individual 

patient
• Increased oxygen permeability
• Deceased protein/lipid tear film 

deposits
• Durable; less likely to tear
• Cost-effective

• Reduced comfort, initially
• Extended adaption period
• Slipping off center of eye
• Trapping foreign material under the lens
• More difficult to fit

Hybrid • Wear comfort of soft lenses with visual 
acuity of gas-permeable lenses

• More difficult to fit
• More expensive



79PHARMACYTIMES.ORG
MAY  2021

www.pharmacytimes.org

tear film deposits, eye discomfort, and other complications.7

The 4 types of replacement schedules are daily disposable, 
disposable, frequent replacement, and traditional (reusable) 
lenses.7 Daily disposable lenses are intended to be worn once 
and then thrown away. With a true daily disposable schedule, 
a brand-new pair of lenses is worn each day. Disposable lenses 
are discarded after 1 to 2 weeks of wear. Frequent replace-
ment lenses are discarded on a monthly or quarterly basis. 
Traditional (reusable) lenses are discarded every 6 months to 
1 year. Among lens wearers, 43% report using daily disposable 
lenses, 17% report using disposable lenses, 37% report using 
frequent replacement lenses on a monthly schedule, and 3% 
report using traditional (reusable) lenses with replacement every
3 months or more.8

Lastly, soft contact lenses are available in a variety of different 
designs depending on the type of refractive error correction 
needed and intended purpose. These designs include spherical, 
toric, multifocal, and cosmetic contact lenses.7 Spherical contact 
lenses have the same power or strength of the lens for refractive 
correction throughout the entire lens. Spherical lenses are used 
to correct myopia (nearsightedness) or hyperopia (farsighted-
ness). Toric contact lenses have different powers on the vertical 
and horizontal orientation of the lens. The refractive strength 
increases and decreases gradually around the lens. Toric lenses 
are used to correct astigmatism as well as myopia and hyper-
opia. Multifocal contact lenses have different powers in specific 
regions of the lens. They are designed similarly to bifocal and 
trifocal glasses. For example, the center and top portion of the 
lens contain a power for viewing distance, and the lower portion 
of the lens contains an added magnifying power for viewing 
near. Multifocal lenses are used to correct presbyopia as well as 
myopia and hyperopia. Cosmetic contact lenses include colored 
lenses designed to change the color of the iris of the eye; other 
special effect lenses are designed to make the eyes resemble a 
cat’s eye or others. Cosmetic contact lenses may correct refrac-
tive errors or may be worn purely for cosmetic effect when 
there are no refractive errors that need correction. Among 
lens wearers, 52% report wearing spherical lenses, 28% report 
wearing toric lenses, 15% report wearing multifocal lenses, and 
5% report wearing cosmetic lenses.8

Goals of Contact Lens Cleaning
Contact lens care is an integral component of safe and effec-
tive wear. Contact lens care products are used to clean, disin-
fect, and store contact lenses. Cleaning is the removal of 
protein and lipid tear film deposits, debris, and some micro-
organisms from the surface of the contact lens. Disinfection 

is the killing of microorganisms found on the contact lens. 
The goals of cleaning and disinfecting contact lenses are to 
mechanically rub the lens to remove debris, prevent the accu-
mulation of protein and lipids from the tear film layer on 
the lens, and remove  microorganisms from the lens that can 
lead to eye infections.3 The FDA recommends patients clean 
and disinfect their contact lenses prior to reinsertion.3 Daily 
disposable lenses are removed each night and thrown away, 
so no cleaning or disinfecting is required.

Contact Lens Solution Ingredients
Contact lens solutions for either soft or gas-permeable lenses 
contain a variety of ingredients required for ocular biocom-
patibility, debris removal, and microorganism eradication. 
Contact lens solutions contain 7 main ingredients: biocides/
disinfectants/preservatives, wetting agents/lubricants, 
demulcents, chelating agents, cleaning agents/surfactants, 
salts, and buffering agents.11 Biocides/disinfectants/preser-
vatives are antimicrobial agents used to eradicate bacteria, 
viruses, and fungi. In addition, these agents maintain the 
sterility of the solution while in the bottle to prevent contami-
nation. Examples include hydrogen peroxide, polyhexameth-
ylene biguanide, polyaminopropyl biguanide, polyhexanide, 
polyquaternium-1, and myristamidopropyl dimethylamine. 
Wetting agents/lubricants are agents that attract moisture 
to decease the wetting angle of the lens by lowering the 
surface tension. Examples include tetronics, hydroxypropyl 
methylcellulose, hyaluronic acid, carboxymethylcellulose, 
hydroxypropyl guar, dexpanthenol, sorbitol, and polox-
amines. Demulcents, or agents such as propylene glycol, are 
added to thicken the solution or enhance comfort of contact 
lens application. Chelating agents include edetate disodium, 
which reacts with metal-bound proteins to prevent them from 
depositing on the lens surface. Cleaning agents/surfactants are 
chemicals that contain a hydrophilic head and hydrophobic 
tail, providing the ability to attach and solubilize various 
protein, lipid, and mucin debris. Examples include isopropyl 
alcohol, sodium citrate, sodium borate, sodium phosphate, 
polyvinyl alcohol, and poloxamer-407. Salts, such as sodium 
chloride, maintain the isotonicity of the solution with natural 
tears. Lastly, buffering agents maintain the pH of the solu-
tion near that of natural tears and include borate, phosphate, 
nitrate, bicarbonate, and citrate.11

STAR

What are some differences between multipurpose and 
hydrogen peroxide cleaning/disinfecting solutions?
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Types of Contact Lens Solutions
Two types of contact lens cleaning solutions are available: 
multipurpose solutions (MPS) and hydrogen peroxide solu-
tions. MPS are more popular, with approximately three-fourths 
(73%) of eye care providers recommending them for patients 
who wear contact lenses versus around one-fourth (27%) for 
hydrogen peroxide-based systems.8 The reasons given for the 
recommendation include improved comfort (31%), disinfec-
tion efficacy (26%), lens material/care solution compatibility 
(19%), convenience (16%), cost (7%), and cleaning efficacy 
(2%).8 The cleaning solutions are not interchangeable, and 
solutions from different manufacturers should not be mixed 
because they may not be compatible. If mixed, a precipitate 
may form that can damage the contact lenses.3,12 Contact lens 
materials and lens care solutions can interact, thus reducing 
the efficacy of the disinfection process.13 TABLE 23 compares 
the different contact lens solutions.

MPS

MPS are lens care solutions that combine cleaning, rinsing, 
disinfecting, and storage of contact lenses all with the same 
solution.12 No other lens care products are necessary. This 
simplifies lens care and improves adherence to the lens care 
regimen. MPS disinfect lenses by reducing surface tension 
and denaturing cell wall proteins, causing leakage of intracel-
lular components.11 The manufacturer must balance having 
sufficient concentrations of active ingredients to clean 
and disinfect the lenses while minimizing the potential for 
inducing adverse effects due to exposure of the ocular surface 
to the various chemicals.13

Generic or store-brand MPS are available and may be less 

expensive than brand-name products.  Generic manufacturers 
commonly purchase the rights to older formulations that have 
been discontinued by brand-name manufacturers.12 Addition-
ally, the composition of the ingredients in the solution may 
change throughout the year as the store brand switches generic 
manufacturers.12 As the materials and technology used in 
contact lenses are updated, certain ingredients in the contact 
lens solution are required to help maintain the efficacy of the 
lenses. Newer contact lenses may not be compatible with older 
generic solution formulations. Patients should be counseled not 
to use generic contact lens solutions unless they have carefully 
compared the active ingredients on the label to the solution 
recommended by their eye care provider and have verified that 
each ingredient is identical.3 Pharmacists and pharmacy tech-
nicians can assist with this verification process at the point of 
purchase of every bottle of contact lens solution.

Hydrogen Peroxide Solution

Three-percent hydrogen peroxide solution combines 
cleaning, disinfecting, and storage of contact lenses all 
within the same solution. Hydrogen peroxide disinfects 
lenses by producing free radicals that destroy microorganism 
cell membranes and is active against bacteria, viruses, fungi, 
and protozoa.13,14 In addition, unlike many MPS, hydrogen 
peroxide can penetrate biofilms, a thin film of bacteria that 
adheres to the surface of the contact lens or storage case.13

Patients who experience a sensitivity due to preservatives 
contained in MPS may find benefit with hydrogen peroxide 
solution, as the product does not contain preservatives and, 
after neutralization, no chemical is applied to the eye surface. 
Hydrogen peroxide solution can be used for the care of soft, 
gas-permeable, and hybrid lenses.

Hydrogen peroxide requires neutralization to oxygen and 
water before the contact lens can be inserted into the eye or it 
will damage the corneal epithelium.14 Two methods for neutral-
ization are available: platinum disc and catalase-neutralizing 
tablet.13 Platinum disc systems combine the neutralizing disc 
with the storage case to allow for neutralization of the hydrogen 
peroxide during disinfection. With repeated use, the disc will 
age and take longer to neutralize the hydrogen peroxide. A new 
lens case is included with the purchase of solution to replace 
the old platinum disc. Patients should be instructed to replace 
the case with each new purchase of solution or at least every 
3 months, whichever is sooner. Catalase tablet systems involve 
placing a delayed-release neutralizing tablet in the lens case 
with the hydrogen peroxide solution at the start of the disin-
fecting process. The delayed-release feature allows the hydrogen 

TABLE 2. ADVANTAGES AND DISADVANTAGES OF CONTACT 
LENS SOLUTIONS3

Type of Solution Advantages Disadvantages

Multipurpose 
solution

• Convenience
• Easily 

accessible
• Available in a 

single bottle

• Contains 
preservatives that 
may lead to eye 
discomfort

Hydrogen 
peroxide

• Preservative 
free

• Lower risk of 
nonadherence

• May cause eye 
irritation if direct 
contact with eye 
occurs

Gas-permeable 
system

• Available in a 
single bottle

• May require several 
solutions to achieve 
disinfection

• Increased expense
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peroxide time to disinfect the lenses prior to the neutralization 
process. Disinfecting and neutralizing times can vary based on 
the product, so pharmacists and pharmacy technicians should be 
sure to educate patients to follow the manufacturer instructions. 
Most products on the market take 6 hours for the disinfection 
and neutralization process.13

If hydrogen peroxide is inadvertently instilled into the eye, 
either by incomplete neutralization while disinfecting, not 
performing a final rinse after disinfection, or mistaking the 
hydrogen peroxide as saline solution, it will result in toxic 
keratitis.3 Symptoms include pain, photophobia, and redness. 
The contact lens should be immediately removed from the eye, 
and the eye should be thoroughly flushed with saline solution. 
If symptoms do not improve, the patient should be referred to 
an eye care provider. All manufacturers of hydrogen peroxide 
solutions utilize a red-colored tip and cap to alert patients not to 
directly instill into the eye.

Gas-permeable Solutions

Care systems for gas-permeable lenses are different from soft 
contact lens care systems. Gas-permeable lenses generally 
require several different solutions for cleaning, disinfecting, 
storage, and wetting. Most lens care systems for gas-perme-
able lenses are 2-step systems that involve the use of separate 
cleaners along with combination products for disinfecting/
conditioning. One-step systems utilizing MPS or hydrogen 
peroxide are available but require a digital rubbing step.11

In addition, 3-step systems are available and consist of a 
separate cleaner, cleaning/disinfecting/storage solution, and 
a wetting/rewetting solution.

Recommendations for Lens Hygiene
Improper use of contact lens cleaning systems may affect the 
safety and comfort of contact lenses. Infection risk can be 
minimized by following proper procedures for contact lens 
care. Nonadherence with recommended contact lens wear 
and care regimens remains a persistent clinical problem. 
Overall rates of nonadherence with contact lens wear range 
from 40% to 70%.15 Areas of nonadherence identified were 
inadequate handwashing before handling lenses (11%), insuf-
ficient lens cleaning (13%), insufficient lens storage case 
cleaning (61%), and wearers not appropriately returning for 
follow-up care (50%).16

Patients should be counseled to follow instructions for daily 
lens care to minimize eye complications. Before handling 
lenses, it is important to wash hands with soap, rinse thoroughly 
with water, and dry with a nonlinting towel. Patients who use 

MPS should be instructed to rub and rinse their contact lenses 
and store them in fresh solution each time they are removed.17,18  

While cleaning, the lens should be checked for scratches, tears, 
or discoloration and rubbed in the palm of the hand in a back-
and-forth motion rather than a circular direction. Mechanical 
rubbing is imperative to remove debris and deposits from the 
lenses. Fresh solution should not be mixed with old or used 
solution in the case (ie,  “topping off”) as it decreases the effec-
tiveness of disinfection.19,20 Discard solutions if past the expira-
tion date. Counsel patients to avoid touching the tip of solution 
bottles to prevent contamination.

Patients who use hydrogen peroxide systems should be 
advised to follow all instructions on the label. Instructions 
for use are similar to MPS systems. Contact lenses should be 
stored in the case with fresh solution. The contact lenses should 
not be rinsed with hydrogen peroxide-based solutions directly 
and inserted into the eyes, as this can cause burning, stinging, 
and redness.3

STAR

How would you describe proper care for contact lens 
storage cases to a patient?

Contact Lens Storage Case Care
In addition to proper care of the lenses themselves, it is 
important to properly care for the contact lens storage case. A 
contaminated contact lens storage case can lead to the devel-
opment of a biofilm, which can result in insufficient disinfec-
tion of the lenses and allow microorganisms to attach to the 
lens, thus increasing risk for eye infections.21

The CDC recommends that the contact lens storage case be 
cleaned after lens insertion.22 The case and lid should be emptied 
of solution, rubbed and rinsed with fresh disinfecting solution 
(MPS or hydrogen peroxide, not tap water), emptied, wiped with 
a clean tissue, and placed upside down to air dry.23-25 Storing the 
clean case upside down on a fresh, clean tissue with the caps off 
after each use prevents microorganisms from building up in the 
case.26-28 Study results indicate that when the contact lens storage 
case was rubbed with disinfecting solution and wiped with a 
facial tissue, microbial contamination and biofilm development 
was reduced.23,24 The lens storage case should be replaced when 
cracked or damaged, with each new bottle of disinfecting solu-
tion, or at least once every 3 months.3,29-32

Several studies have been conducted to determine risk factors 
for contact lens case contamination related to the wearer’s 
hygiene behaviors. The studies found that factors reducing 
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lens storage case contamination included washing hands with 
soap and water before handling the lens case, allowing cases 
to air dry, frequently replacing the storage case, and matching 
the disinfecting solutions with lens case from the same manu-
facturer.33,34 One study also found that lens wearers with more 
than 2 years’ experience had higher levels of contamination 
compared with those with less than 2 years’ wearing experi-
ence.34 This demonstrates the need for regular assessment and 
patient counseling related to contact lens case hygiene.

The Role of the Pharmacist in Contact  
Lens Care
Pharmacists as Part of a Multidisciplinary Care Team
Community pharmacists are a logical choice to field patient 
questions about contact lens care, solutions, and complica-
tions. Results of a study conducted in France found that, on 
average, pharmacists were consulted by patients with ocular 
concerns 7 times a week.35 In order of frequency, consulta-
tions related to assessment of acute benign symptoms, advice 
on prescription medications, education about contact lenses, 
and education about chronic ocular diseases.35 Pharmacists 
can utilize the Pharmacists’ Patient Care Process (collect, 
assess, plan, implement, follow-up) to determine if the 
patient is a candidate for self-care or if the patient needs to 
be referred to their eye care provider.36

As the medication expert on the health care team, pharma-
cists can provide patient education about contact lenses, contact 
lens solutions, and associated complications. Patient counseling 
should include a discussion of signs and symptoms of contact 
lens-related eye problems that indicate a need for referral to an 
eye care provider. If eye redness, pain, or blurred vision occur 
while wearing contact lenses, patients should be instructed to 
remove the lens and see an eye care provider for evaluation. 
Pharmacists can assist contact lens wearers with recommenda-
tions to minimize complications that arise from contact lens 
wear, discuss best practices for contact lens care, and suggest 
contact lens solutions to minimize infection risk. Counseling 
points should include type of lens, wearing schedule, or adher-
ence to a lens and storage case care regimen.1,37 The CDC has 
several tools available to educate patients about contact lens 
hygiene and safe wear. 

Recommendations about Contact Lens 
Solutions
Assisting patients with selection of a contact lens solution is 
an important role that pharmacists may fulfill. Patients often 
purchase contact lens solutions based on price, without regard 

to lens compatibility or possible eye complications. The use 
of eye care provider-recommended, high-quality products to 
clean and disinfect lenses should be reinforced. In addition, 
use of generic solutions can be discouraged unless the patient 
has carefully compared the active ingredients on the label 
to the solution recommended by their eye care provider to 
verify that each ingredient is identical. Pharmacists should 
inquire about the type of lenses worn by patients when 
helping to select cleaning and disinfecting solutions to ensure 
that the contact lens solution corresponds with the patient’s 
type of lens. In the event that a patient experiences an adverse 
reaction to a contact lens solution, pharmacists can recom-
mend utilizing saline solution as a final rinse before lens 
insertion or changing to another MPS that uses a different 
preservative.3 Preservative-free saline solution formulations 
are available for patients who are sensitive and experience 
adverse effects from preservatives. These solutions need to 
be used or discarded within 30 days.3

Patient Education
Some medications can affect contact lens use, and pharma-
cists should educate patients who are taking medications 
about dry eye effects, which are common among contact 
lens users. Estrogens, antihistamines, β-blockers, psycho-
tropic medications (eg, benzodiazepines, selective serotonin 
reuptake inhibitors), and statins are drug classes that have 
been associated with dry eye.3 The use of ocular lubricants 
is recommended to minimize this adverse effect. Some medi-
cations may cause lens discoloration, typically for users of 
soft contact lenses. Phenazopyridine is one such example 
that may cause red- or orange-colored tears or may cause soft 
lenses to turn orange.38 Patients should be counseled about 
this effect and should consider not wearing contact lenses for 
the duration of therapy. When patients with contact lenses 
are prescribed ophthalmic solutions, gels, or ointments, 
pharmacists should advise patients to avoid concomitant use 
while a contact lens is in place unless instructed otherwise 
by a prescriber. The use of rewetting agents is an exception 
to this rule. When using an ophthalmic solution, patients 
should remove the contact(s) in the affected eye(s), instill 
the drop, and wait 5 minutes before reinserting the contact 
lens.3 The package labeling should be consulted for this 
information. Consulting with a patient’s eye care provider 
about the time to reinsert a contact lens is suggested when 
ointments, gels, or suspensions are applied, as their duration 
of action is variable.

Pharmacists should educate patients about proper care and 
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handling of contact lenses to minimize complications and risk of 
infections. The American Academy of Ophthalmology recom-
mends 6 steps to minimize complications with contact lens 
use.39 TABLE 33,39,40 provides recommendations to avoid contact 
lens infections. Patients should be instructed to wash hands with 
soap and water and remove lenses before showering, swimming, 
or using a hot tub.40 Additionally, the use of saline solution is 
not recommended for disinfection, and patients should care-
fully review their routine for replacing contact lenses (eg, daily, 
weekly, biweekly, etc).3 Contact lenses should never be rinsed 
or stored in water, as this may increase infection risk and alter 
the shape of the lens.41

Patients may consider daily disposable lenses if they experi-
ence challenges adhering to a contact lens care hygiene regimen. 
Advantages include that each lens is sterile before removal from 
the package for immediate insertion into the eye. A cleaning 
regimen is not necessary because each lens is discarded after daily 
wear. Deposit formation is minimal, and lens-related problems 
(eg, conjunctivitis or allergic reactions to lens care solutions) 
occur less frequently. Daily disposable lenses can often be more 
expensive but may be ideal for patients who infrequently wear 
lenses or who alternate back and forth between wearing contact 
lenses and glasses. Patients with astigmatism may benefit from 
toric lenses. Likewise, patients with presbyopia may benefit 
from multifocal lenses to correct the condition. Pharmacists can 

identify patients who are appropriate for these types of lenses 
and refer them to an eye care provider for evaluation.

Conclusion
Though contact lenses require a prescription, contact lens 
cleaning and disinfecting solutions are available over-
the-counter. Pharmacists are over-the-counter medication 
experts, and their knowledge of contact lenses and associ-
ated products is valuable to deliver accurate information to 
promote the safe and effective use of contact lenses. With the 
variety of different contact lens types and solutions available, 
pharmacists can help select the cleaning and disinfecting 
solution recommended by the eye care provider. Patients who 
are adherent with lens wear and care have reduced risk for 
complications, including infection. In addition, pharmacists 
can provide specific patient education regarding washing/
drying hands prior to handling lenses, avoiding “topping off” 
used lens disinfecting solution with new, keeping lenses and 
storage cases away from water, and utilizing the rub-and-
rinse method for daily cleaning. Pharmacists, and especially 
community pharmacists, are perfectly positioned to assist eye 
care providers with patient education regarding the wear and 
care of contact lenses.
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1. Which statement about spherical and toric contact 
lenses is true?
A.  Spherical lenses have a central gas-permeable lens 

that is surrounded by a soft or silicone hydrogel lens.
B.  Spherical lenses can be worn overnight for 1 to 6 

consecutive nights or up to 30 days without removal.
C.  Toric contact lenses have the same power for refractive 

correction throughout the entire lens.
D.  Toric contact lenses have different powers for 

refractive correction on the vertical and horizontal 
orientation of the lens.

2. Which is a commonly reported behavior that reduces 
the safety of contact lenses and places patients at risk 
for eye infections?
A.  Replacing lens storage cases every 3 months
B.  Showering with lenses inserted into the eyes
C.  Removing lenses prior to going to sleep each night
D.  Rubbing 

3. Which statement related to generic contact lens 
solutions is correct?
A.  Generic lens solutions are identical to brand-name 

solutions.
B.  Generic lens solutions are a more costly alternative to 

their brand-name counterparts.
C.  Generic lens solutions can only be used with gas-

permeable contact lenses and not with soft lenses.
D.  Generic lens solutions may be older formulations that 

have been discontinued by the brand-name manufacturer.

4. NS is a 40-year-old man who calls the pharmacy stating 
that he woke up this morning with eye pain, redness, 
sensitivity to light, and blurred vision. The pharmacist 
performs a patient assessment over the telephone and 
determines that NS wears monthly disposable soft 
contact lenses and changes them routinely on the first 
of the month. NS has been wearing the current pair 
for 2 weeks. He has been sleeping in the lenses and 
showering in them daily for the last 2 weeks to allow 
him to get to work earlier in the morning as he is trying 
to finish a large project. NS utilizes a multipurpose 
solution (MPS) for all his contact lens care solutions, 
which was recommended by his eye care provider. 
Which of the following is most likely the contributing 
factor responsible for NS’s eye symptoms?
A.  Incorrect extension of the monthly planned 

replacement schedule
B.  Incompatibility of mixing different contact lens care 

solution products
C.  Sleeping and showering in the lenses for the past 2 weeks
D.  Dry eyes from looking at a computer screen for too 

many hours at work

5. BB is a 30-year-old man who presents to the 
community pharmacy. He has experienced eye redness 
that his eye care provider has determined to be from 
the preservatives in his MPS. BB’s eye care provider has 
recommended he switch to hydrogen peroxide solution 
to care for his lenses. What would be an appropriate 
patient counseling to provide to BB?
A.  If accidently placed in the eye, hydrogen peroxide can 

damage the cornea and result in toxic keratitis.
B.  Hydrogen peroxide is neutralized by a titanium disc.
C.  Hydrogen peroxide solution may be substituted 

with over-the-counter first aid antiseptic hydrogen 
peroxide.

D.  Hydrogen peroxide requires 10 hours to be neutralized 
to oxygen and water.

6. AW is a 20-year-old female college student who 
presents to the community pharmacy. She just left her 
eye care provider office with her first pair of silicone 
hydrogel contact lenses. AW was instructed to stop 
at the pharmacy on the way home to pick up a bottle 
of contact lens solution.  The pharmacist performs a 
patient assessment and determines that AW will be 
wearing every-2-week disposable lenses. AW admits 
that she frequently oversleeps and is habitually in 
a hurry to get to class. She says she often needs to 
stay up late to study for tests and complete projects/
assignments. Which type of contact lens care product 
would be the best fit for AW?
A.  Separate cleaning, disinfecting, and storage solutions
B.  Hydrogen peroxide solution
C.  MPS
D.  Gas-permeable lens care system 
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1. Which of the following is an advantage of soft contact 
lenses?
A.  Corrects all types of vision disorders
B.  Superior visual acuity resulting in sharper vision
C.  Reduced adaptation period due to initial comfort
D.  Durability due to decreased ability to tear

2. Which of the following is an advantage of gas-
permeable contact lenses?
A.  Superior visual acuity resulting in sharper vision
B.  Reduced adaptation period due to initial lens comfort
C.  Minimal risk of dislodging and falling out of the eye
D.  Reduced eye care provider visits due to ease of fitting

3. Which contact lens type is matched correctly with its 
replacement schedule?
A.  Frequent replacement = worn continuously for 

6 days/nights and then discarded
B.  Daily disposable = worn once, removed at night and 

discarded
C.  Disposable = worn during the day, removed at night, 

cleaned, and re-worn the following day
D.  Reusable lenses = worn continuously for 

30 days/nights and then discarded

4. Which statement about spherical and toric contact 
lenses is true?
A.  Spherical lenses have a central gas-permeable lens 

that is surrounded by a soft or silicone hydrogel lens.
B.  Spherical lenses can be worn overnight for 1 to 6 

consecutive nights or up to 30 days without removal.
C.  Toric contact lenses have the same power for refractive 

correction throughout the entire lens.
D.  Toric contact lenses have different powers for 

refractive correction on the vertical and horizontal 
orientation of the lens.

5. Which statement is correct related to multipurpose 
solutions?
A.  If it is accidently placed in the eye, a chemical burn 

that can causes keratitis results.
B.  It penetrates biofilms without the need to rub the 

contact lens.
C.  It combines the functions of cleaning, disinfecting, and 

storage into 1 solution.
D.  It is available in preservative-free formulations for 

patients with allergies to preservatives.

6. How long is the process of hydrogen peroxide 
neutralization when used as a disinfectant for contact 
lenses?
A.  1 hour
B.  4 hours
C.  6 hours
D.  8 hours

7. Which statement related to generic contact lens 
solutions is correct?
A.  Generic lens solutions are identical to brand-name 

solutions.
B.  Generic lens solutions are a more costly alternative to 

their brand-name counterparts.
C.  Generic lens solutions can only be used with gas-

permeable contact lenses and not with soft lenses.
D.  Generic lens solutions may be older formulations 

that have been discontinued by the brand-name 
manufacturer.

8. Which is a commonly reported behavior that reduces 
the safety of contact lenses and places patients at risk 
for eye infections?
A.  Replacing lens storage cases every 3 months
B.  Showering with lenses inserted into the eyes
C.  Removing lenses prior to going to sleep each night
D.  Rubbing

9. How often should contact lens storage cases be 
replaced?
A.  1 month
B.  3 months
C.  6 months
D.  12 months

10. Which contact lens care step should be taken to avoid 
eye infections?
A.  After removal, each lens should be rubbed in the hand 

with solution for 20 to 30 seconds.
B.  Sleeping while wearing contacts can be done in any 

type of lenses.
C.  Replace lenses once a year or if they become 

damaged.
D.  Follow-up with an eye care provider only when adverse 

effects are encountered.
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Proventil HFA and Authorized Generic
Manufactured by Sandoz

With both the branded Proventil HF and its authorized generic, Sandoz is offering 
patients their much-needed inhaler at an affordable price to prevent and treat 
wheezing and shortness of breath caused by breathing problems. Both products 
contain 200 metered inhalations with a dose indicator, and each actuation delivers 
108 mcg albuterol sulfate from the mouthpiece. As a quick-relief drug, the albuterol 
works by relaxing the muscles around the airways so that patients can breathe more 
easily. In addition to improving health, experts note that controlling these symptoms 
of breathing problems can improve quality of life by decreasing time lost from work 
or school.

FOR MORE INFORMATION:
sandoz.com
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Nature Made Vitamins 
and Supplements
Manufactured by Pharmavite

As the #1 pharmacist-recommended vitamin and 
supplement brand, Nature Made offers a myriad of 
products to meet patients’ wellness needs. All of the 
products are supported by nearly 50 years of research 
and clinical trials, and the company has the most 
supplemented verified by USP. With solutions for 
immune health, heart health, bone health, and more, 
Nature Made products promise high-quality ingredients 
to fit patients’ unique lifestyles and needs.

FOR MORE INFORMATION:
naturemade.com
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Balmex Adult Advantage
Manufactured by Randob Labs

Balmex Adult Advantage skin relief cream helps protect 
skin and promote healing for irritation caused by 
incontinence and chafing. It is clinically proven to reduce 
redness 3 hours after a single treatment and contains 
11.3% zinc oxide to build a protective barrier against 
wetness and protect against chafing. Furthermore, 
the cream contains exclusive Skin Shield technology 
to break down digestive enzymes from incontinence, 
which can irritate the skin. Finally, the cream supports 
selfcare and caregiver compliance, which experts say is 
especially important for patients with compromised skin.

FOR MORE INFORMATION:
balmexadult.com
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