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Publisher’s Note

SEVEN PHARMACY ORGANIZATIONS RELEASED A statement on 
February 3, 2023, outlining their commitment to diversity, 
equity, and inclusion (DEI) in the profession.1

The organizations are the American Association 
of Colleges of Pharmacy, the American Pharmacists 
Association, the American Pharmacists Association-
Academy of Student Pharmacists, the American Society 
of Health-System Pharmacists, BHK Consulting LLC, the 
National Association of Boards of Pharmacy, and the 
National Pharmaceutical Association.1

In the statement, the organizations outlined 8 steps they 
plan to undertake, including implementing and support-
ing policies and programs that eliminate financial barriers 
for individuals of color who seek health care professional 
opportunities such as pursuing degrees, incorporating DEI 
concepts into health care curricula and continuing education 
requirements, and developing mentorship opportunities for 
individuals of color who are students or new professionals.1

Pharmacy Times® commits to incorporating DEI con-
cepts into our coverage and focusing on social determi-
nants of health (SDOH). In February, we celebrated Black 
History Month with a series of articles and videos on 
PharmacyTimes.com, and we will focus on important topics 
related to DEI and SDOH going forward.

In other news, in his State of the Union address on 
February 7, 2023, President Joseph R. Biden took aim at 
pharmaceutical companies over drug pricing but did not 
mention pharmacy benefit managers (PBMs).2 In his com-
ments, the president discussed the recent $35 cap on insu-
lin prices for seniors on Medicare and urged lawmakers to 
cap the hormone at $35 a month for all Americans. Biden 
also discussed potential caps for oncology drugs.2 The 
address also touched on other key health concerns, such as 
accessibility and COVID-19.2

The National Association of Chain Drug Stores published 
a response to the address on its website on February 8, 2023, 
saying the government should do more to rein in PBMs.3

Pharmacy Times® will continue to report on the issue of 
drug pricing and the role played by PBMs in drug pricing and 
ensuring that patients have access to needed medications.

In this issue’s Generic Focus article, for instance, Erin 
Hunter tackles the issue of why it has been so difficult for 
patients to obtain affordable insulin. 

We also hope you find our digital-only Technician 
Supplement helpful when it is posted on  
PharmacyTimes.com in March. This will include a focus on 
the reality of workforce shortages, the importance of career 
pathways, and advice from 2022 Next Generation Award 
finalists in the technician category.

Thanks for reading!

Diversity, Equity, and Inclusion
MIKE HENNESSY JR
President & CEO
MJH Life Sciences®

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS
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Biologics License Applications, Biosimilars, Generics, and New Drug Applications

Drug name Indication Manufacturer Date 
approved

Daprodustat (Jesduvroq) Indicated for the once-daily treatment of anemia caused by chronic 
kidney disease in adults administered dialysis for at least 4 months

GlaxoSmithKline 2/1/23

ML6710i photodynamic laser Indicated for equivalent use with verteporfin for injection photodynamic 
therapy to treat patients with predominantly classic subfoveal choroidal 
neovascularization

Bausch + Lomb 
Corporation 
and Modulight 
Corporation

2/1/23

Tezepelumab-ekko (Tezspire) Indicated for self-administration with a new pre-filled, single-use pen 
for patients aged 12 years and older with severe asthma

Amgen and 
AstraZeneca

2/2/23

Sacituzumab govitecan-hziy 
(Trodelvy)

Indicated for the treatment of adults with unresectable locally advanced 
or metastatic hormone receptor-positive, human epidermal growth 
factor receptor 2–negative breast cancer previously treated with 
endocrine-based therapy and at least 2 additional systemic therapies in 
the metastatic setting

Gilead Sciences 2/3/23

Lanadelumab-flyo (Takhzyro) Indicated to prevent hereditary angioedema attacks in patients aged  
2 years to younger than 12 years

Takeda 2/3/23

Aflibercept (Eylea) Indicated for the treatment of preterm infants with retinopathy of 
prematurity

Regeneron 
Pharmaceuticals, Inc, 
and Bayer

2/8/23

Dostarlimab-gxly (Jemperli) Indicated for the treatment of adults with mismatch repair-deficient 
recurrent or advanced endometrial cancer that has progressed on or 
following a prior platinum-containing regimen in any setting and are not 
candidates for curative surgery or radiation

GlaxoSmithKline 2/10/23

Abrocitinib (Cibinqo) Indicated to include patients 12 to less than 18 years of age with 
refractory, moderate-to-severe atopic dermatitis that is not adequately 
controlled with other systemic medications, including biologics, or when 
use of those therapies is inadvisable

Pfizer Inc 2/10/23

Extended-release 
deutetrabenazine (Austedo XR)

Indicated as a once-daily formulation of the currently marketed twice-
daily Austedo for adult patients with tardive dyskinesia and chorea 
associated with Huntington disease

Teva Pharmaceutical 
Industries, Ltd.

2/17/23

Pegcetacoplan injection (Syfovre) Indicated as the first and only treatment for geographic atrophy 
secondary to age-related macular degeneration

Apellis 
Pharmaceuticals

2/17/23

Antihemophilic factor 
(recombinant), Fc-VWF-XTEN 
fusion protein-ehtl (Altuviiio)

A von Willebrand Factor independent recombinant factor VIII therapy for 
the treatment of hemophilia A

Sanofi 2/23/23

Sarilumab (Kevzara) Indicated for the treatment of adult patients with polymyalgia 
rheumatica who had an inadequate response to corticosteroids or are 
unable to tolerate corticosteroids taper

Regeneron 
Pharmaceuticals, Inc, 
and Sanofi

2/28/23

Omaveloxolone (Skyclarys) Indicated for the treatment of Friedreich ataxia, a rare, progressive, 
neuromuscular disease, in patients aged 16 years or older

Reata 
Pharmaceuticals

2/28/23

FOR THE FULL FDA APPROVALS LIST, GO TO PHARMACYTIMES.COM
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FOR MORE VIDEOS, GO TO MEDICALWORLDNEWS.COM

MEDICAL WORLD NEWS DEEP DIVE™

Deep Dive Into Pet Wearable Technology
Veterinary technician Kirsten Oliver, VN, DipAVN (Surgical), 
CVT, CCRP, CVPP, VTS (Physical Rehabilitation), outlines 
the new wearable technology for pets. She describes their 
array of features, benefits and drawbacks, and more.

TO WATCH: bit.ly/3ZuaydM

MEDICAL WORLD NEWS BEHIND THE SCIENCE™

Behind Meaningful Mornings
A common question is, what keeps you up at night? For 
this episode, we decided to do the opposite, asking  
5 urologists what, from a professional standpoint, makes 
them excited to get up each morning.

TO WATCH: bit.ly/3GWesDV

AFTER HOURS ®

Gardening
Annie Lambert, PharmD, BSCP, discusses how gardening 
provides feelings of calmness and joy during breaks 
throughout her workday and gives her something to look 
forward to after work.

TO WATCH: bit.ly/3ZtU5WR

Medical World News™ is a first-of-its-kind, 24-hour 
streaming network for health care professionals, by 
health care professionals. The site provides video 
editorial content on a variety of cutting-edge topics 
delivered through a live stream and is available on 
demand for all health care stakeholders, offering the 
latest news and information in an easily digestible, 
one-stop-shop format.

FOR MORE VIDEOS, GO TO MEDICALWORLDNEWS.COM
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News From PharmacyTimes.com

Study: State Policies Legalizing 
Cannabis Show No Links to 
Psychosis-Related Outcomes
STATE POLICIES LEGALIZING CANNABIS were not linked 
with psychosis-related outcomes, according to the results of  
a study published in JAMA Network Open.

Further research on this topic could be beneficial and 
informative, investigators said.

Psychosis has been hypothesized to result from cannabis 
use, so investigators sought to determine whether legal-
ization of the drug could be associated with an increase in 
health care use for psychosis.

Investigators used the Optum Clinformatics Data Mart 
database, which contains deidentified commercial and 
Medicare Advantage claims of more than 63 million 
unique individuals followed between January 1, 2003, 
and December 31, 2017.

The study data included diagnostic codes, member enroll-
ment data, and pharmacy claims that were linked across file 
types with a unique patient identifier.

Investigators included all beneficiaries 16 years and 
older with at least 1 month of insurance eligibility 
during the study period.

The retrospective cohort study used a panel fixed-effects 
design, in which the state-month was the unit of analysis to 
evaluate the association of state cannabis policies with the 
rate of psychosis-related health care claims.

Investigators used the number of unique claims with 
psychosis-related diagnoses, prescribed antipsychotics, and 
enrolled individuals for follow-ups.

Study: Eating Almonds  
Daily Boosts Recovery From 
Strenuous Exercise
INDIVIDUALS WHO ATE 57 g of almonds a day for  
1 month had more of the beneficial fat 12,13-dihy-
droxy-9Z-octadecenoic acid (12,13-DiHOME) in their 
blood immediately after a session of intense exercise 
compared with the control individuals, according to the 
results of a study published in Frontiers in Nutrition.

12,13-DiHOME is an oxidized fat (oxylipin) that is 
synthetized from linoleic acid by brown fat tissue, 
which has a beneficial effect on metabolic health 
and energy regulation.

Investigators included 38 men and 26 women between 
aged 30 to 65 years who did not participate in regular 
weight training. About half were randomly assigned to 
the almond diet group and the others were used as the 
control group and ate a calorie-matched cereal bar daily.

Investigators took blood and urine samples before and 
after the 4-week period of dietary supplementation. The 
performance measures included a bench press, leg-back 
strength exercises, 50-meter shuttle run test, 30-second 
Wingate anaerobic test, and vertical jump. Investigators 
took additional blood and urine samples immediately 
after the 90-minute session of exercising as well as daily 
for 5 days after. After investigators drew blood, individu-
als filled out the Profile of Mood States questionnaire to 
measure their mental state and rate their delayed onset 
muscle soreness, including pain and stiffness after exer-
cise, on a 10-interval scale.

Healthy Lifestyles May Lower Risk 
of Microvascular Complications
AN OVERALL HEALTHY LIFESTYLE was associated with a 
lower risk of microvascular complications for individuals 
with type 2 diabetes (T2D), according to the results of a 
study published in JAMA Network Open.

Investigators defined an overall healthy lifestyle as exer-
cising, following a high-quality diet, limiting alcohol intake, 
maintaining a healthy body weight, and not smoking.

In the study, investigators included 7077 individuals with 
incident T2D from 2 large prospective cohort studies.

Individuals included in the study did not have cancer or 
cardiovascular disease at the time they received a diabetes 
diagnosis. They completed the diabetes supplementary 
questionnaires in the Nurses’ Health Study, from 2000 and 
2005, and the Health Professionals Follow-Up Study, from 
2000, 2004, and 2008.

Investigators analyzed data from April 
2021 to August 2021.

The questionnaires assessed participants’ diet 
and lifestyle factors both before and after they 
received diabetes diagnoses.

During the follow-up, investigators reported that 2878 
individuals developed microvascular complications. After 
adjustments, adherence to the healthy lifestyle both before 
and after a diabetes diagnosis were associated with lower 
risk of developing microvascular complications.

Additionally, investigators found that the relative risk 
(RR) for individuals who had 4 or more low-risk life-
style factors before diabetes diagnosis was 0.73 for any 
microvascular complications. They also found that the 
RR was 0.60 for diabetic foot disorders, 0.42 for diabetic 
nephropathy, 0.71 for diabetic neuropathy, and 0.76 for 
diabetic retinopathy.

Furthermore, they observed comparable results for adher-
ence to a healthy lifestyle after diabetes diagnosis with RR 
of 0.68 for any microvascular complications. They also 
found that the RR was 0.62 for diabetic food disorder, 0.57 
for diabetic nephropathy, 0.67 for diabetic neuropathy, and 
0.65 for diabetic retinopathy.

Greater improvements in lifestyle factors from before 
to after a diabetes diagnosis were also significantly asso-
ciated with a lower risk of neuropathy or total micro-
vascular complications.

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS

By ASHLEY GALLAGHER



19March 2023 pharmacytimes.com 

Salary Survey

PART 1 OF OUR ANALYSIS of the Pharmacy Times® salary and Job 
Satisfaction Survey provided an overview of results. These 
showed that when pharmacists were asked to rate their 
overall job satisfaction on a scale of 1 to 7 (with 1 being “not 
at all” satisfied and 7 being “extremely” satisfied), the aver-
age response among the 148 respondents was 3.76, down 
from 4.41 in 2021.

Part 2 highlighted pharmacists’ satisfaction with their 
total compensation, with the average response being 4.15, 
down from 4.41 in 2021.

In part 3 of the series, we further explore pharmacists’ job 
satisfaction and the factors that contribute to their overall 
happiness in a position.

Pharmacy Times asked respondents to determine which 

3 factors were the driving contributors to their job satisfac-
tion: autonomy, being a key opinion leader in my specialty, 
challenges, colleagues, compensation, dynamic profession, 
facility where I practice, improving patients’ health, oppor-
tunities for advancement, patient interactions, prestige of 
the pharmacy profession, and pride in what I do.

The top 3 responses among 148 pharmacists were 
compensation (16.3%), pride in what I do (16.3%), 
and autonomy (12.0%).

We also asked respondents which of the following were 
the main contributors to their job dissatisfaction: col-
leagues, commute, compensation, facility where I practice, 
frustration with providers, interactions with health insur-
ance companies, limited scope of practice, management, 
work hours, work-life balance, and workload.

Of these options, the top 3 were workload (35.3%), work-
life balance (24.7%), and management (11.8%).

In addition, we asked how motivated respondents were 
by the potential for advancement in their organization, 
using the previously mentioned scale of 1 to 7, but few 
were motivated by the possibility of promotion. Among the 
148 respondents, the average response was just 3.11, down 
from 3.32 last year.

When asked how likely they would be to choose a phar-
macy career again if they had the opportunity to start over, 
the respondents were slightly more enthusiastic than last 
year, with an average response of 3.65 vs 3.34. ■

2022: Pharmacists Are 
Moderately Satisfied 
With Salary, Job 
Satisfaction, Survey 
Shows (Part 3)
In the Third Part of the Series, We Further 
Explore the Factors That Contribute to 
Overall Happiness in a Position
By CAITLIN MOLLISON

We asked how 
motivated 
respondents were 
by the potential for 
advancement in their 
organization...but 
few were motivated 
by the possibility 
of promotion.
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Social Comments

WORTH MENTIONING

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!



22 pharmacytimes.com March 2023

Editor’s Note

I REMEMBER GRADUATING FROM PHARMACY SCHOOL in 2002 and the 
free-for-all that was the graduate job fair for Drake University’s 
graduating class.  

Everyone was begging to land a pharmacist, and a small chain in 
the Northwest traveled about 2000 miles to Des Moines, Iowa, with 
the hope that 1 of the 106 graduates would take a staff position 
in Seattle, Washington. This was one of the first PharmD classes. 
That short disruption in the cycle of supply, in combination with 
the baby boomers getting to the age of chronic illness and several 
new blockbuster drugs including Lipitor, Neurontin, and Prilosec 
having been released in the prior decade, led to an incredible 
shortage of pharmacists. 

There were many fewer pharmacy schools and graduates 
than there are now, and community pharmacies could generate 
positive profit margins. 

BUST TIMES, NARROW NETWORKS, POOR 
REIMBURSEMENT, AUTOMATION, MAIL ORDER
As time passed, and the patent cliffs came and went with their 
sizable brand-to-generic buy-sell spreads in the rearview mirror, 
community pharmacies became more economically unsustainable 
at their pharmacist staffing levels. So with more pressure to 
mail order, pharmacy benefit manager consolidation, and an 
assist from automation (remember we were told it would free up 
time for clinical services?) the number of prescriptions per day 
that must be filled to keep pharmacists employed kept rising, 
and eventually tens of thousands of pharmacists were laid off 
between 2015 and 2020. 

PHARMACISTS BACK UP FRONT
Then in March 2020, COVID-19 caused lockdowns and suddenly, 
just 2 types of providers remained accessible to the public: 
hospital and pharmacy staff members. Pharmacies stayed open 
when everyone else closed. Nearly overnight, community 
pharmacies adapted to distancing and increased home and parking 
lot care deliveries. Later that year, pharmacies applied for Clinical 
Laboratory Improvement Amendments waivers en masse and 
started testing programs and eventually vaccination programs 
during the COVID-19 response. It was the largest, most successful 
industrywide transformation taking place over the course of a few 
months, and pharmacists were suddenly in high demand. 

Profession Goes 
From Boom 
to Bust and 
Back Again
Just a Few Short Years Ago There 
Was a Pharmacist Glut; Is There 
Really a Shortage Now, or Is a 
Deeper Labor Market Contortion 
Occurring?
By TROY TRYGSTAD, PHARMD, PHD, MBA, 
PHARMACY TIMES® EDITOR-IN-CHIEF

TROY TRYGSTAD, PHARMD, PHD, MBA, is the executive 
director of Community Pharmacy Enhanced Services Network 
USA, a clinically integrated network of more than 3500 
participating pharmacies. 
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COMMUNITY PHARMACY SIGN-ON BONUSES
Even with COVID-19 testing and vaccination efforts 
abating, some community pharmacies are offering signing 
bonuses again. Yes, there has been an uptick in the need 
for pharmacists, with continued services related to COVID-
19 and sister services, such as other point-of-care testing, 
test and treat, prescribing, and medical billing privileges, 
but it has not been the entire reason for the shortage of 
community pharmacists in many areas. 

Unfortunately, pharmacists, like many other health 
professionals, are burned out, particularly those who 
have endured the entirety of the pandemic in crisis mode, 
reaching all the way back to March 2020. A resetting of 
priorities, emphasizing family and wellness, is a trend 
among not only former community pharmacists but also 
pharmacy technicians and other support staff. Add to the 
mix a growing percentage of pharmacy graduates being 
told that residencies with health systems is their only safe 
career bet, and community pharmacy morale has crept to 
near pre–COVID-19 levels. 

And despite all the accolades on the news and bonuses 
reemerging, pharmacy school applications are down 63% 
over the past decade, the lowest in 18 years.

MAKE PHARMACY FUN AGAIN
Dollars and cents matter but pale by comparison to  
work-life balance, work-stressor imbalance, and work-
purpose mismatch. Community pharmacy needs to become 
fun  again, with meaning and purpose in patient care  

delivery activities, recognition of professional value, and  
an economic pathway off the hamster wheel. It is now 
or never. Public recognition of the need for community 
pharmacy and the subsequent policy changes and 
economic opportunity were at their peak in 2021-2022, 
and we need to ride that wave to a successful future or 
there will not be a future or anyone who wants to enter 
pharmacy school again. ■
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Unfortunately, pharmacists, like many 
other health professionals, are burned out, 
particularly those who have endured the 
entirety of the pandemic in crisis mode, 
reaching all the way back to March 2020.
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KATHLEEN KENNY, PHARMD, RPH, is a clinical medical writer 

for Healthline Media in Colorado Springs, Colorado.

The human digestive system is incredibly 
complex. It takes nutrients consumed and 
breaks them down into particles the cells of 

the body use for energy, growth, and repair. The 
digestive system starts at the mouth and follows 
a twisty tunnel through the esophagus, stomach, 
small intestine, large intestine, and anus. In 
addition to this tunnel called the gastrointestinal 
(GI) tract, solid organs contribute to digestion. 
These organs include the gallbladder, liver, 
and pancreas.

Few Americans’ Diets Meet the FDA’s Dietary 
Guidelines; Minerals and Vitamins Can Pick Up the 
Slack to Contribute to Digestive Health 
By KATHLEEN KENNY, PHARMD, RPH
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Probiotic, 
Synbiotic 
Supplements 
Help Bridge 
Nutrition Gaps
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Cover Feature

The organs of the digestive system are controlled by 
hormones and nerves, which trigger the release of enzyme-
containing digestive juices from the gallbladder, liver, 
pancreas, and stomach, which work together to break down 
nutrients. When the nutrients reach the small intestine, 
they are absorbed along with water and directed through the 
bloodstream. Any unused nutrients are then moved along to 
the large intestine as waste.

In addition to digestive enzymes, the digestive system is 
full of bacteria and other microbiota that aid in digestion. 
This gut flora has taken the spotlight in recent decades as 
a major contributor to digestive health. Ideally, the body 
keeps a delicate balance of good microbiota and digestive 
enzymes. When this balance is disturbed for whatever 
reason, commercially available supplements are available 
to pick up the slack.

DIGESTIVE ENZYMES
There are 5 main digestive enzymes. Amylase is made in 
the mouth via saliva and the pancreas and is responsible 
for the breakdown of complex carbohydrates, such as whole 
wheat products. Lactase, made in the small intestine, is 
necessary for the breakdown of lactose, a sugar found in 
milk products. Lipase, also from the pancreas, is important 
to break down fats. Protease, from the pancreas, breaks 
down proteins. Finally, there is sucrase, also from the small 
intestine, responsible for the breakdown of sucrose, a 
simple sugar found in fruits.1

Many foods contain natural digestive enzymes. These 
include avocados, bananas, ginger, honey, kefir, kiwi, 
mangos, papayas, pineapples, and sauerkraut.1 There are no 
data to suggest that the digestive enzymes from these foods 
are powerful enough to aid in digestion.

Prescription digestive enzymes are available for patients 
with a diagnosis of enzyme insufficiency. This supplement, 
pancreatic enzyme replacement therapy, contains amylase, 
lipase, and protease. This helps in the digestion of 
carbohydrates, fats, and proteins.2

Nonprescription digestive enzymes are available as a 
combination of enzymes or as single-enzyme preparations. 
Dosage forms include liquids, pills, and powders. These 
are not FDA regulated and therefore do not have to meet 
regulatory requirements.

Digestive enzyme supplements may be labeled as having 
natural ingredients and are considered safe. They can, 
however, still interfere with other medications, such as 

blood thinners and oral diabetes medications. Patients 
should always check with a health care provider before 
starting on supplements.1

PROBIOTICS
Probiotics are defined as 
microorganisms introduced into the 
body for their beneficial qualities. 
These organisms can be bacteria; 
fungi, including yeast; protozoa; 
and viruses. To be classified as a 

probiotic, a microbe must be isolated from a human, be 
safely consumed, have a proven benefit, and survive in the 
intestine after digestion.3

The 7 core genera of microbial organisms most often 
used in probiotic products are Bacillus, Bifidobacterium, 
Enterococcus, Escherichia, Lactobacillus, Saccharomyces, 
and Streptococcus.4 But remember that not all probiotics 
are equal and more research is required to understand 
the benefits of each.

Research on probiotics has not told us everything but has 
provided important information. Probiotic supplements 
are understood to be safe for most individuals, though 
consistent dosing has not been established.5 Good 
bacteria in the gut can help the body absorb and break 
down medications, control harmful bacteria, create 
vitamins, and digest food.5

The controversy about whether to take a probiotic with 
antibiotic treatment cannot be answered definitively. The 
argument for taking a probiotic with antibiotic treatment 
stresses the replenishment of good bacteria that are killed 
off by the antibiotic. The argument against this is that 
the gut microbiota returns to normal more quickly when 
probiotics are not used.6

PREBIOTICS
Prebiotics are specialized plant fibers 
found in many fruits and vegetables. 
They are especially prevalent in plants 
containing complex carbohydrates, 
such as fiber and resistant starch 
(which resists digestion). Prebiotics are 

generally found in different food sources, such as almonds, 
artichokes, barley, chia seeds, chicory, dandelion greens, 
flaxseeds, garlic, oats, onion, and many other plants.

Prebiotics function as a food source for probiotics. 

Cover Feature
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Therefore, they need to bypass digestion and make it to 
the colon. In the colon, the microbiota metabolizes and 
ferments prebiotics as food. This results in the formation of 
different short-chain fatty acids, depending on the kind of 
prebiotic being metabolized.7

The short-chain fatty acids are then used by the body to 
aid in immunity and inflammation, help produce mucus, 
and provide energy to cells.

Most high-fiber foods naturally contain prebiotics. 
How the food is prepared, however, can change the fiber 
content. When trying to maximize the prebiotic benefit 
from foods, raw foods contain the most fiber and are 
the most beneficial.

Prebiotic supplements are no match for the nutrients 
contained in real foods. When a single nutrient is taken 
from a whole food and put into a supplement, the 
synergistic benefits of the whole food are lost. Prebiotic 
supplements are not a good substitute for a balanced, fiber-
rich, whole-food diet.

In addition, prebiotic supplements can produce 
unpleasant GI adverse effects, such as bloating and gas. 
When starting prebiotic supplements, patients should begin 
at a low dose and titrate as tolerated.

SYNBIOTICS
Although a relatively new concept, 
the definition of a synbiotic has been 
determined by the International 
Scientific Association for Probiotics 
and Prebiotics. A synbiotic is a mixture 
of prebiotics and probiotics that 

beneficially affects the host by improving the activity and 
survival of beneficial microorganisms in the gut.8

CONCLUSION
The more we learn about nutrition and the way the 
body uses it, the healthier we can become. Prebiotic, 
probiotic, and synbiotic supplements are available to 
help bridge the gaps in nutrition left when we fail to meet 
the dietary guidelines outlined by the FDA. Digestive 
enzymes are available to help patients suffering from 
enzyme insufficiency. ■
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FINDING RELIEF IS A TOP priority for individuals experiencing digestive 
issues, and knowing when to self-treat and when to seek medical care 
is of paramount importance. 

Most individuals experience some level of digestive discomfort 
associated with dyspepsia and heartburn from time to time, but others 
experience digestive issues and gastric discomfort regularly. Dyspepsia 
and heartburn, are 2 of the most common digestive complaints.1 These 
symptoms may occur alone or in conjunction with other digestive 
issues. If left untreated, both can interrupt sleep and/or restrict or 
limit the amount or ingestion of certain foods; negatively affect day-
to-day functioning and overall quality of life; and contribute to more 
severe complications, such as Barrett esophagus, esophageal cancer, 
esophagitis, and gastrointestinal bleeding. It is crucial that individu-
als with frequent heartburn receive appropriate treatment as soon as 
possible, because chronic heartburn may increase the risk of throat 
cancer, according to the American Cancer Society.2,3 

Depending upon the degree, type, and severity of symptoms, dys-
pepsia and heartburn may be minor inconveniences or may seriously 
affect quality of life. Mild to moderate dyspepsia and heartburn may be 
amenable to self-treatment with the use of OTC products and nonphar-
macological measures. 

Pharmacists are likely to encounter patients requesting advice about 
nonprescription products to manage dyspepsia and heartburn. Prior 
to recommending any nonprescription product, including antacids, 
histamine type 2 receptor antagonists, and proton pump inhibitors 
(PPIs), pharmacists should ascertain whether self-treatment is appro-
priate and direct those with symptoms not amenable to self-treatment 
to seek further medical evaluation and care immediately. Pharmacists 
can also help identify patients at heightened risk for developing dys-
pepsia and heartburn related to lifestyle habits, medical conditions, or 
the use of some pharmacological agents. Because of their drug exper-
tise, pharmacists can screen for drug-drug interactions and potential 
contraindications and make clinical recommendations accordingly. 

Dyspepsia is defined as pain that manifests in the gastroduodenal 
region, with hallmark signs that include burning, early satiation, 
epigastric pain, postprandial fullness, or upper abdominal bloating.1 
Heartburn commonly occurs with dyspepsia. Dyspepsia may be clas-
sified as organic, which has a discernible cause, or functional, which 
has no discernible organic systemic or metabolic disease as a cause.1,3   

Heartburn, or pyrosis, is a common symptom of gastroesophageal 
reflux disease (GERD), which is defined as a burning sensation arising 
from the substernal area and migrating toward the neck or throat.1 

There are 2 primary types: nocturnal heartburn, which occurs during 
sleep and is often responsible for interrupting sleep, and postprandial 
heartburn, which occurs within 2 hours after a meal, when bending 
over, or when lying down.1,4  

Heartburn is the most reported GERD symptom, according to the 
American College of Gastroenterology Clinical Guideline for the 

Guide Patients 
to Appropriate 
Treatments 
for Dyspepsia, 
Heartburn
Educate Patients About the Use 
of Nonprescription Products for 
Digestive Issues, and Encourage 
Them to Seek Further Medical Care 
When Warranted
By YVETTE C. TERRIE, BSPHARM, RPH

YVETTE C. TERRIE, BSPHARM, RPH, is a consulting 

pharmacist and medical writer in Haymarket, Virginia. 
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Diagnosis and Management of Gastroesophageal Reflux 
Disease.3 Patients with dyspepsia and heartburn also often 
describe a bitter or sour taste in the mouth; choking or 
coughing, especially when lying down; excessive burping; 
frequent interruptions of sleep caused by indigestion; a 
hoarse, sore throat; and regurgitation of food.1

NEWS AND CLINICAL STUDIES
In November 2022, the FDA issued a warning regarding the 
use of aspirin-containing antacids and increased risk of 
bleeding in certain patient populations.5 

According to findings from a study published in the 
Journal of Clinical Endocrinology Management, the use of PPIs 
is linked with elevated risks of cardiovascular events and 
mortality among patients with type 2 diabetes (T2D). 

The authors indicated that clinicians should weigh 
the benefits and risks of PPIs in patients with T2D and 
checking of adverse cardiovascular events during PPI ther-
apy should be increased.6 They also indicated that more 
studies are warranted.6

The results of a study of children published in Diagnostics 
show a moderate but significant association between GERD 
and anemia or iron deficiency. 

However, larger studies are warranted to learn more 
about the relationship.7 

Other research results show that an estimated 40% of 
women experience symptoms comparable to dyspepsia or 
heartburn before having a myocardial infarction. A recent 
article on the Harvard Health website provides valuable 
information about differentiating between cardiovascular 
disease and heartburn.8  

The article also indicates that patients should seek 
medical help at an emergency department immedi-
ately when in doubt. 

ESSENTIAL INFORMATION TO RELAY DURING 
COUNSELING
Although most minor digestive issues can be managed with 
self-treatment measures, the following are examples of 
exclusions for self-treatment. 

For children, individuals taking medication for chron-
ic conditions, or those with the following symptoms, the 
primary health care provider should be consulted for treat-
ment recommendations1:

•  black, tarry stools;
•  chronic hoarseness;
•  difficulty swallowing food;
•  nocturnal heartburn;

•  persistent or recurring episodes of dyspepsia and/or 
heartburn for 3 months or longer and symptoms that 
have exacerbated or not resolved despite 14 days of 
self-treatment with OTC medications;

•  severe dyspepsia and heartburn;
•  unexplained weight loss; or
•  vomiting blood.

NONPHARMACOLOGICAL MEASURES 
American College of Gastroenterology guidelines recom-
mend nonpharmacological strategies to prevent or reduce 
dyspepsia and heartburn. 

These include the following: diet modification, such as 
avoiding carbonated drinks and fatty or spicy foods; losing 
weight; quitting smoking; and sleeping on the left side or 
with one’s head elevated.3

CONCLUSION
The goals of treating dyspepsia and heartburn include  
resolving symptoms and preventing the recurrence of  
symptoms when possible. Adherence to suggested therapy 
is critical, and identifying and eliminating potential 
triggers when feasible are essential components of the 
management plan. Encourage patients electing to use OTC 
products to always seek medical evaluation from their 
primary health care providers if they do not obtain relief 
from their symptoms. ■
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50 Plus Multivitamin Gummies
From: GNC
GNC has introduced a new line of 50 Plus multivitamin gummies for both men and women. 
The company combined multivitamins while curating them specifically for individuals over 
50 years. The multivitamins aim to better support longevity and overall quality of life. The 
gummies also support healthy aging and immune health, according to the company’s 
website. The 50 Plus multivitamin gummies are available to order at retail locations and on 
GNC’s website.

PreserVision 
AREDS 2 
Formula 
MiniGels
From: Bausch + Lomb
PreserVision AREDS 2 formula 
MiniGels are built on the original 
PreserVision formula, which 
is an eye mineral and vitamin 
supplement from Bausch + Lomb. 
The softgels contain lutein and 
zeaxanthin, which replace beta-
carotene, based on the AREDS2 
study (NCT00345176), according to 
the company’s website. The study 
investigated whether the addition 
of docosahexaenoic acid and 
eicosapentaenoic acid and lutein 
and zeaxanthin, or a combination of 
all of them, could reduce the risk of 
age-related macular degeneration. 

Anti-Dandruff Shampoo
From: Ouai
Ouai has debuted an anti-dandruff shampoo formulated with 2% salicylic acid. In a clinical study 
of 25 individuals, they showed fewer flakes and less irritation and itching after 28 days of using 
the shampoo, according to the company’s website. Participants said their scalps felt healthier. The 
key ingredient of the shampoo is vitamin E, and it is cruelty-, gluten- paraben-, and phthalate-free. 

HOTPRODUCT

FOR MORE INFORMATION: 
gnc.com

FOR MORE 

INFORMATION: 
ancientnutrition.com

FOR MORE 

INFORMATION: 
preservision.com

FOR MORE INFORMATION: 
theouai.com

Organic 
SuperGreens
From: Ancient 
Nutrition
Ancient Nutrition has 
launched Organic 
SuperGreens, which contains 
more than 25 superfoods. 
The products support 
detoxification, digestive 
functions, and energy. 
Additionally, they can 
reduce occasional bloating, 
constipation, and gas and 
help maintain healthy gut 
microflora. SuperGreens 
also has a probiotic blend of 
Bacillus clausii and Bacillus 
subtilis. The products also 
contain organic ashwagandha 
root and adaptogenic herbs 
and roots, which help the 
body adapt to stress and stay 
in balance.
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CASE 1:  Omega-3 Fatty Acid CASE 2: Smoking Cessation

AG is a 67-year-old man 
with heart failure (HF) and 
hypertension. He visits 
the pharmacy to pick up 
a medication refill for 

furosemide. AG tells the pharmacist that 
he has been experiencing more shortness 
of breath during his daily morning walks 
around his neighborhood. His doctor 
classified his HF as New York Heart 
Association (NYHA) Class II. AG is 
interested in improving his heart health 
and asks the pharmacist if there are any 
OTC agents that may help. How should the 
pharmacist respond?  

In addition to continuing 
his other guideline-directed 
prescription medication 
therapy for HF, AG can 
consider taking omega-

3 polyunsaturated fatty acid (PUFA) 
supplements. Study results have shown 
that PUFA supplementation may reduce 
cardiovascular events in patients with HF.1,2 
The 2022 American College of Cardiology/
American Heart Association/Heart Failure 
Society of America Guideline for the 
Management of Heart Failure states that 
PUFA supplementation may be reasonable 
to use as an adjunct therapy to reduce 
morbidity and mortality in patients with 
NYHA Class II to IV symptoms.3 Common 
adverse effects of PUFA supplementation 
are mild and may include headaches, 
unpleasant taste, or upset stomach.4 

ZH is a 36-year-old man who 
visits the pharmacy after his 
primary care appointment. 
He shares that his blood 
pressure level was elevated 

and his physician encouraged him to quit 
smoking to improve his cardiovascular 
health. ZH smokes a pack of cigarettes 
daily. He recognizes that smoking is bad 
for his health and wants to quit. This 
is his first attempt at quitting, and the 
physician told him to purchase nicotine 
patches from the local pharmacy. ZH is 
overwhelmed by the selection of nicotine 
products available for smoking cessation 
and asks for the pharmacist’s support 
choosing the best agent. What should the 
pharmacist recommend?

Nicotine patches are 
available over the counter 
in a variety of brands and 
doses in 3 strengths: 7, 
14, and 21 mg. Selecting 

the appropriate dose is dependent on 
the number of cigarettes smoked daily. 
Patients who smoke 10 or more cigarettes 
per day should start using the highest 
strength, the 21-mg patch. Patients who 
smoke less than 10 cigarettes daily should 
start with the 14-mg patch. Because 
ZH smokes a pack of cigarettes daily, 
the pharmacist should recommend the 
21-mg patch. If the patient continues to 
have cravings or withdrawal symptoms 
while using the patch, he can consider 
combining the patch with a short-acting 
nicotine replacement therapy, such as 
gum or lozenges. ZH may also consult 
his physician to see if he would be a 
candidate for a prescription medication 
for smoking cessation.5,6 
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CASE 3: Coenzyme Q10 CASE 4: Cold and Cough

MB is a 38-year-old woman 
with no significant past medical 
history who brings a bottle of 
coenzyme Q10 (CoQ10) to the 
pharmacy consultation window. 

She tells the pharmacist that a coworker 
said CoQ10 can improve heart health. MB 
asks the pharmacist how CoQ10 works and 
would like to know about the benefits and 
risks associated with this supplement. What 
advice can the pharmacist provide?

CoQ10 is a naturally occurring 
antioxidant found in the 
body that is involved in many 
important biological pathways.7 
It is available as an oral dietary 

supplement that can be purchased over the 
counter. The pharmacist can inform MB that 
this supplement may have a small degree of 
efficacy in improving cardiovascular health; 
however, results are inconclusive.8  
A literature analysis found CoQ10 treatment 
may be associated with a reduction in all-
cause mortality in patients with heart failure. 
The same analysis found inconclusive data 
regarding the supplement’s effect on heart 
attack or stroke risk. Larger, controlled trials 
are needed before definitive conclusions 
can be reached.9 CoQ10 is generally 
well tolerated, and adverse effects may 
include abdominal discomfort. CoQ10 may 
interact with medications such as warfarin, 
so patients should inform a health care 
professional before taking the supplement.8

LV is a 50-year-old man who comes 
to the pharmacy with complaints of a 
cold. The patient tells the pharmacist 
he has been experiencing symptoms 
including body aches, a dry cough, and 

a runny nose over the past 48 hours. LV has a mild 
fever of 100.4 °F and his COVID-19 test result was 
negative. He has had uncontrolled hypertension 
and hypercholesterolemia, for which he is taking 
amlodipine (Norvasc), atorvastatin (Lipitor), 
hydrochlorothiazide, and losartan (Cozaar). He 
asks the pharmacist for OTC recommendations that 
would be safe given his high blood pressure level 
and concomitant prescription medications. What 
should the pharmacist recommend?

Certain cold medications that contain 
decongestants or nonsteroidal 
anti-inflammatory drugs (NSAIDs) 
may increase blood pressure level 
and should be used with caution in 

patients with hypertension. Decongestants such 
as phenylephrine and pseudoephedrine should 
be avoided in uncontrolled hypertension, and 
alternatives include antihistamines, intranasal 
corticosteroids, and nasal saline. Acetaminophen is 
a safer alternative to NSAIDs.10 When recommending 
a medication for cold and cough, pharmacists should 
evaluate the components of each OTC option. 
Certain brands, such as Coricidin HBP, formulate 
products with these considerations.11 To target LV’s 
specific symptoms, the pharmacist can recommend a 
product containing acetaminophen, an antihistamine, 
and dextromethorphan. The acetaminophen helps 
relieve body aches and fever, antihistamine (eg, 
chlorpheniramine) can help with a runny nose, and 
dextromethorphan is a cough suppressant.
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FOR MANY PHARMACISTS, MAKING IMMUNIZATION recommendations is a daily 
need but a daunting task. 

A few tips can make recommendations easier. These 
include the following:

Know who needs what. Every immunizer needs access to the CDC’s  
immunization schedules, which are a click away.1 They include  
the Advisory Committee on Immunization Practices (ACIP) recom-
mendations for immunizations by age. That same link provides 
patient-friendly schedules. Printing schedules for patients to take home 
and note on the family’s calendar can emphasize that immunization is a 
journey, not a destination.1

Know the lingo. Patients need all kinds of immunizations. As 
pharmacists look at a patient’s immunization record, they should ask 
3 screening questions1,2:

•  Does this patient need any routine immunizations?
•  Has this patient missed routine immunizations and do they need 

catch-up immunizations?
•  Does this patient have risk factors that fall into the risk-

based recommendations?

If the answer to any of these questions is yes, the default decision 
should be to vaccinate according to ACIP recommendations unless the 
vaccine is contraindicated for a specific patient.1

Use teachable moments. Teachable moments are opportunities to 
teach using real-world current events.3 When vaccine-preventable 
outbreaks occur, that is the teachable moment to ask whether patients 
are fully immunized.

Work with the pharmacy team.4 Team members who seem to charm 
the spots off a leopard may be the best representatives to encourage 
patients to be vaccinated. Ideal employees are cheerful, empathetic, and 
trustworthy individuals who like and want the best for patients.

Collaboration 
Allows 
Pharmacy 
Employees 
to Increase 
Vaccination 
Rates
Staff Members, Especially 
Immunizers, Should Look 
at Every Encounter as an 
Opportunity to Educate, 
Support Patients 
By JEANNETTE Y. WICK, MBA, RPH, FASCP

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

the director of pharmacy professional development in 

the Department of Pharmacy Practice at the University of 

Connecticut School of Pharmacy in Storrs.
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TABLE 1. US Vaccines Containing Porcine Gelatin6,7

Porcine gelatin–containing vaccines Nonporcine vaccine alternative(s)

Influenza (FluMist Quadrivalent) 

2 mg/dose

Agriflu, Afluria, Fluad, Fluarix, 

Flucelvax, FluLaval, Fluvirin, Fluzone

MMR (MMR-II) 14.5 mg/dose

MMRV (ProQuad) 11 mg/dose

(frozen: recombinant albumin)

Rabies (Rabavert)

Typhoid oral (Vivotif)

Varicella (Varivax) 8.9-12.5 mg/dose

Yellow fever (YF-Vax)

Zoster (shingles) (Zostavax)a Shingrix

aNo longer available

IMMUNIZATION PRESCRIPTION
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Be confident and strong. Patients are much more likely 
to be immunized if a health care provider recommends the 
vaccine and uses strong language.5 The difference between 
“You should receive these vaccinations” and “I strongly rec-
ommend the flu shot and the COVID-19 shot this year. They 
save lives” is enormous. Some patients will refuse immuni-
zations because they perceive they will violate their dietary 
or religious restrictions. Knowing which vaccines contain  
or used to contain gelatin or pork and the alternatives 
(Table 16,7) can alleviate patients’ fears. Reassuring patients 
that a porcine-containing vaccine is no longer used and 
a different option is available may be all that is needed to 
move them from hesitancy to acceptance.

Be persistent. Patients sometimes offer excuses when 
offered a vaccination. The excuses may be flimsy or scientif-
ically unsound, and persistence often pays off.8 

Be clear. When talking to patients about vaccinations, it 
is best to skip the fancy language and jargon. Use phras-
es and words that patients will understand. Immunizers 
should correct misinformation immediately if patients say 
something that is clearly wrong.9-11 Instead of saying that 
something is incorrect, immunizers need to fill the patient’s 
information gap with an alternative, evidence-based expla-
nation. If the situation calls for the immunizer to repeat 
the misinformation, it is critical to state explicitly that the 
information is false. It can help to explain why it is wrong 
and why many believe the misinformation. Finally, keeping 
explanations short is smart; convoluted or long explana-
tions often push the patient back toward the easier-to-un-
derstand misinformation.9-11

Be inclusive. Sometimes, letting patients know they can 
bring their family and friends with them has an advantage. 
Many patients find comfort in having others around them.

Remember to share. The ACIP does not recommend all 
vaccinations for everyone based simply on age or identifi-
able risk group.2 For these vaccines called shared clinical 

decision-making vaccinations (Table 22), broad vaccination 
of individuals in that group is unlikely to have popula-
tion-level impacts; that is, herd immunity is off the table. 
Clinicians administer these vaccines after a thoughtful dis-
cussion with the patient or a parent or guardian. The ACIP 
advises clinicians to cover several factors: the best evidence 
describing the vaccine’s benefits; the immunizer’s clinical 
discretion; the individual’s characteristics, preferences, and 
values; and the specific vaccine’s characteristics.2

Know who pays. Under the Affordable Care Act, patients 
will not owe coinsurance or a co-pay or have a deduct-
ible if the CDC has adopted ACIP recommendations “with 
respect to the individual involved” and the CDC lists the 
vaccine on its immunization schedules. Health plans and 
insurers cannot impose any cost-sharing requirements 
even if the ACIP recommends the vaccine with shared clini-
cal decision-making.12

CONCLUSION
Immunizations can be complicated and laden with emotion 
for patients. Immunizers should look at every encounter as 
an opportunity to educate and support patients. Pharmacy 
staff members can work collaboratively to increase commu-
nity vaccination rates. ■
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TABLE 2. Immunizations With Shared Clinical 
Decision-Making Recommendations2

Hepatitis B vaccination for adults with diabetes who are 60 years 
or older 

Human papillomavirus vaccination for adults aged 27 to 45 years

Meningococcal B vaccination for adolescents and adults aged  
16 to 23 years

Pneumococcal conjugate vaccination for adults 65 years or older 
who do not have a cerebrospinal fluid leak, cochlear implant, or 
immunocompromising condition
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Medication Safety

THE INSTITUTE FOR SAFE MEDICATION Practices (ISMP) has received multiple 
reports about adult patients prescribed and dispensed the pediatric-strength 
version of bictegravir/emtricitabine/tenofovir alafenamide (Biktarvy) 
instead of the adult-strength version, resulting in underdosing. 

In one case, an adult patient who recently received a diagnosis of HIV 
was discharged from a hospital with a new prescription for Biktarvy 
30 mg/120 mg/15 mg tablets once daily. This dose is appropriate for 
children who weigh between 14 and 25 kg. The community pharmacist did 
not recognize that this was an underdose and dispensed the medication 
to the patient. The patient’s partner, who was prescribed Biktarvy from an 
HIV clinic, told the patient that the label on the bottle looked different, 
so the individual contacted the HIV clinic. It was then discovered that the 
prescriber had ordered the pediatric formulation in error.

The Biktarvy 30 mg/120 mg/15 mg container label does not state that it 
is a pediatric formulation or indicate the intended weight range (Image). 
It is unknown whether the hospital or retail pharmacy had a dose range 
checking alert set up in its computer system to confirm the correct dose. 
The practitioners involved in prescribing and dispensing this medication 
did not specialize in HIV care, which could have contributed to the error.

The Biktarvy 30 mg/120 mg/15 mg label (below, left) does not indicate 
that it is intended for children who weigh between 14 and 25 kg, and the 
Biktarvy 50 mg/200 mg/25 mg label (below, right) does not indicate that it is 
intended for adults and children who weigh 25 kg or more.

In a second report, a patient with HIV who had been stable on the correct 
adult dose of Biktarvy was prescribed and dispensed the pediatric dose 
of Biktarvy for multiple months following a hospitalization. Once the 
error was discovered, laboratory testing was done. The patient’s viral load 
was detectable, which was attributed to the prolonged underdosing with 
the pediatric strength. Additionally, it was noted that the organizations 

involved in the error did not 
specialize in HIV management.

HIV medications are 
typically considered specialty 
medications because of their 
advanced patient management 
requirements, the critical 
nature of the treatment, 
and high costs. In most of 
the events submitted to the 
ISMP in which the pediatric 
strength was dispensed instead 
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Can Prevent 
Mix-ups 
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Stop Errors Related to the HIV 
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of the adult dose, reports indicated that non–
infectious disease providers, non–HIV specialists, 
and pharmacies that do not specialize in HIV were 
involved in the errors. Inexperienced and untrained 
prescribers and/or pharmacists may not be aware of 
the different formulations or dosing cutoffs. Thus, 
a lack of experience with this medication may have 
contributed to the errors. 

In October 2021, Biktarvy was the first 
combination, single-tablet dosage form for HIV to 
be approved in a pediatric-specific formulation. 
Until the approval of the Biktarvy pediatric 
formulation, single-tablet antiretroviral therapy 
(ART) formulations had been associated with 1 
established adult dose for each component. Thus, 
emphasis may not have been placed on memorizing 
doses in ambulatory and community settings but 
instead, on ensuring accurate identification of the 
appropriate brand vs generic names. Also, single-
tablet ART formulations may contribute to confusion 
because of the multiple agents included in a 
formulation and the look- and soundalike nature of 
various drug components.

SAFE PRACTICE RECOMMENDATIONS
To prevent this type of error, educate prescribers, 
nurses, and pharmacy staff members who may 

handle HIV medications on the various 
combination therapies and dosing regimens. 
Create weight-based order sentences with dose range 
checking in electronic health records (EHRs) to guide 
prescribers to select the correct dose. Pharmacy 
computer systems should alert and prevent entry 
of the pediatric formulation for adult patients 
using patient information, such as age and/or 
weight. Organizations that serve only adult patients 
should consider removing the pediatric dose from 
the preferred drug list. One suggestion is to add 
“pediatric dose” to the drug name for the Biktarvy 
pediatric product in order entry systems. 

The ISMP has contacted Gilead Sciences, Inc, 
Biktarvy’s manufacturer, and recommended that it 
better differentiate adult and pediatric container 
labels. This includes investigating the possibility 
of indicating on the container label the target 
population for both adult and pediatric products. 
The ISMP has also contacted drug information 
vendors to ask them to explore ways to better 
differentiate the products in their content, 
including the content embedded in EHR and 
pharmacy order entry systems. In addition, the 
ISMP has asked them to investigate the inclusion 
of safety messaging about this situation in their 
referential content. ■

The Biktarvy 30 mg/120 mg/15 mg 
container label does not state 
that it is a pediatric formulation 
or indicate the intended 
weight range. 
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Albuterol/Budesonide (Airsupra)
From: AstraZeneca
The FDA has approved albuterol/budesonide (Airsupra) from AstraZeneca for the prevention 
and management of bronchoconstriction on an as-needed basis. It was approved in the 180-g 
albuterol/160-g budesonide dosage. The rescue treatment works with albuterol, a short-acting 
β2-agonist, and budesonide, an anti-inflammatory inhaled corticosteroid, to prevent the 
exacerbation of symptoms of moderate to severe asthma in adults. The most common adverse 
events included cough, dysphonia, headaches, and oral candidiasis.

VIASURE Monkeypox Virus 
PCR Detection Assay
From: Becton, Dickinson and Company, 
and CerTest Biotec
The FDA has granted emergency use authorization to a 
molecular polymerase chain reaction (PCR) assay test from 
Becton, Dickinson and Company and CerTest Biotec for 
the detection of mpox (monkeypox) virus. The VIASURE 
Monkeypox Virus Real Time PCR Reagents for BD MAX 
could help prevent the global spread of the virus. The 
automated BD MAX System works by extracting nucleic 
acid and real-time PCR to produce results for up to  
24 samples in under 3 hours. VIASURE Monkeypox Virus 
PCR Detection assay is available in a lyophilized format.

FOR MORE INFORMATION: 
astrazeneca.com

FOR MORE INFORMATION: 
bd.com

FOR MORE INFORMATION: 
eisai.com

FOR MORE INFORMATION: 
pfizer.com

HOT
PRODUCT

Lecanemab (Leqembi) 
From: Biogen Inc and Eisai Co, Ltd
The FDA has granted accelerated approval to lecanemab 
(Leqembi) from Biogen Inc and Eisai Co, Ltd to slow the 
progression of Alzheimer disease (AD). The action marks the 
second approval for a new class of medication that targets the 
fundamental pathophysiology of AD. It is indicated to treat mild 
cognitive impairment or the mild dementia stage of the disease. 
The most common adverse events included infusion-related 
reactions such as changes in blood pressure level, flu-like 
symptoms, nausea, and vomiting. Additionally, amyloid-related 
imaging abnormalities and headaches were associated with 
the drug. The potential associations with brain swelling and 
bleeding were also a concern.

Pentavalent Meningococcal Vaccine (MenABCWY)
From: Pfizer
The FDA has accepted for review a biologics license application for Pfizer’s investigational pentavalent 
meningococcal vaccine candidate (MenABCWY). Pfizer submitted the vaccine for the prevention of 
meningococcal disease, which is most commonly present in individuals aged 10 to 25 years. The vaccine 
candidate combines components of 2 vaccines that help protect against the meningococcal serogroups that 
cause most cases of invasive disease. If approved and recommended, the vaccine could be another routine 
recommendation option and potentially reduce the total number of doses needed to be fully vaccinated 
against the 5 serogroups.
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Clinical Pharmacology Update

Rolvedon From Spectrum Pharmaceuticals, Inc
By MONICA HOLMBERG, PHARMD, BCPS

THE FDA HAS APPROVED 

EFLAPEGRASTIM-XNST subcutaneous 
injection (Rolvedon) from Spectrum 
Pharmaceuticals, Inc, to reduce 
infections related to febrile 
neutropenia in adults with nonmyeloid 
malignant tumors who are being 
treated with certain anticancer drugs.

The approval carries the  
limitation that Rolvedon is not  
indicated for the mobilization 
of peripheral blood progenitor 
cells for hematopoietic stem 
cell transplantation.1

PHARMACOLOGY AND 
PHARMACOKINETICS
Rolvedon is a recombinant human 
granulocyte growth factor. It binds 
to granulocyte colony-stimulating 
factor (G-CSF) receptors on myeloid 
progenitor cells and neutrophils 
to trigger signaling pathways that 
control cell differentiation, migration, 
proliferation, and survival, resulting 
in elevated neutrophil counts in 
both healthy patients and patients 
with cancer. Rolvedon displays a 
median time to maximum plasma 
concentration of 25 hours, with a 
range of 6 to 144 hours. Its mean 
elimination half-life is 36.4 hours, 
with a range of 16.1 to 115 hours. The 
metabolism of Rolvedon is thought to 
be by endogenous degradation after 
receptor-mediated internalization by 
cells bearing the G-CSF receptor.1

DOSAGE AND ADMINISTRATION
The recommended dose of Rolvedon 
is 13.2 mg subcutaneously 
once per chemotherapy cycle, 
with administration occurring 
approximately 24 hours after 
the patient receives cytotoxic 
chemotherapy. Rolvedon should 
not be given within 14 days before 

cytotoxic chemotherapy to 24 hours 
after cytotoxic chemotherapy. 
Rolvedon is supplied in a single-
dose, prefilled syringe containing 
13.2 mg/0.6 mL as a clear, colorless, 
preservative-free solution.1 

CLINICAL TRIALS
The efficacy of Rolvedon to decrease 
the incidence of infection, as 
manifested by febrile neutropenia, in 
patients with nonmyeloid malignant 
tumors receiving myelosuppressive 
anticancer drugs was evaluated in 
2 active-controlled, noninferiority, 
open-label, randomized studies, 
ADVANCE (NCT02643420) and 
RECOVER (NCT02953340). The  
studies consisted of a total of  
643 participants with early-stage 
breast cancer who received docetaxel 
75 mg/m2 and cyclophosphamide 
600 mg/m2 (TC) intravenously 
every 21 days on the first day of 
each cycle for up to 4 cycles. Study 
participants were randomly assigned 
1:1 to receive either Rolvedon 13.2 mg 
subcutaneously or pegfilgrastim 6 mg 
subcutaneously on day 2 of each cycle 
after TC chemotherapy. Efficacy for 
both trials was based on the duration 
of severe neutropenia in cycle 1, 
and both studies found Rolvedon 
to be noninferior to pegfilgrastim. 
Additionally, Rolvedon was found to 
be noninferior to pegfilgrastim in the 
mean duration of severe neutropenia 
in all 4 cycles in both studies.1,2

CONTRAINDICATIONS, 
WARNINGS, AND PRECAUTIONS
The use of Rolvedon is contraindicated 
in patients with a history of 
serious allergic reactions to human 
G-CSFs, such as eflapegrastim, 
filgrastim, or pegfilgrastim.

Because splenic rupture,  

including fatal cases, can occur  
after the administration of  
recombinant human granulocyte 
colony-stimulating factor (rhG-CSF) 
products, patients experiencing  
left upper abdominal pain or  
shoulder pain should be evaluated  
for an enlarged spleen or splenic 
rupture. Patients with fever, lung 
infiltrates, or respiratory distress 
should be evaluated for acute 
respiratory distress syndrome, which 
can occur in patients using rhG-CSF 
products. If serious allergic reactions 
occur, such as anaphylaxis, the 
medication should be permanently 
discontinued. Severe and sometimes 
fatal sickle cell crises can occur in 
patients with sickle cell disorders 
who are using rhG-CSF products. 
Glomerulonephritis has occurred in 
patients receiving rhG-CSF products 
and may require dose interruption 
or reduction. Complete blood 
count and platelet count should be 
monitored during treatment with 
Rolvedon. Monitor patients with 
breast and lung cancer who are using 
Rolvedon with chemotherapy and/or 
radiotherapy for signs and symptoms 
of myelodysplastic syndrome and 
acute myeloid leukemia.

The most common adverse reactions 
are anemia, arthralgia, back pain, bone 
pain, diarrhea, fatigue, headaches, 
myalgia, nausea, pyrexia, and rashes.1 ■
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Generic Product News

HOTPRODUCTNaproxen, 125 mg/5 mL 
From: Camber Pharmaceuticals 
Compare To: Naprosyn
Camber Pharmaceuticals recently introduced a nonsteroidal anti-inflammatory drug (NSAID) to a 
growing lineup of generic products. Naproxen oral suspension, available in a 125-mg/5-mL strength 
and administered in a 500-mL bottle, is the generic formulation to the reference listed drug, Naprosyn 
from Dr. Reddy’s Laboratories Ltd. Naproxen oral suspension should be used to manage pain and 
primary dysmenorrhea. It is indicated to treat an array of symptoms, including acute gout, ankylosing 
spondylitis, bursitis, osteoarthritis, polyarticular juvenile idiopathic arthritis, tendonitis, and 
rheumatoid arthritis. Common adverse events of NSAIDs include constipation, diarrhea, dizziness, and 
stomach pain. Higher-grade adverse events have also been reported.

FOR MORE INFORMATION: 
camberpharma.com

FOR MORE INFORMATION: 
zyduslife.com

Levocarnitine Tablets 
USP, 330 mg
From: ANI Pharmaceuticals, Inc
Compare To: Carnitor
The FDA has approved ANI Pharmaceuticals, Inc’s 
abbreviated new drug application for levocarnitine 
tablets USP, 330 mg. Levocarnitine is a supplement 
that helps prevent low levels of carnitine in the 
blood, especially in patients with kidney disease 
who are on dialysis. Carnitine helps the body 
use long-chain fatty acids for energy. The most 
common adverse events include body odor, 
headaches, nausea, swelling of the feet and hands, 
upset stomach, and vomiting. The US market for 
levocarnitine tablets is valued at approximately  
$10 million, according to IQVIA/IMS Health. 

FOR MORE INFORMATION: 
anipharmaceuticals.com

Levomilnacipran Extended-Release Capsules,  
20, 40, 80, and 120 mg
From: Zydus Pharmaceuticals, Inc
Compare To: Fetzima
The FDA has granted the US arm of Zydus Lifesciences tentative approval to market levomilnacipran 
extended-release capsules in strengths of 20, 40, 80, and 120 mg. Levomilnacipran extended-release 
capsules act as a serotonin and norepinephrine reuptake inhibitor and are indicated to manage major 
depressive disorder in adults, according to Zydus. The capsules are the generic form of Fetzima. This drug 
was originally developed in France and licensed to a US laboratory called Forest Laboratories, but that 
company stopped its operation in 2014. Annual sales in the United States for levomilnacipran capsules 
reached $85 million in 2022, according to estimates from the IQVIA.

Fluoxetine Oral Solution, 
USP, 20 mg/5 mL
From: ANI Pharmaceuticals, Inc
Compare To: Prozac
ANI Pharmaceuticals, Inc, recently announced that the FDA 
approved its abbreviated new drug application for fluoxetine 
oral solution USP, 20 mg/5 mL. The generic version of 
reference listed drug (RLD) Prozac from Eli Lilly and Company 
is indicated to manage depression. The market for fluoxetine 
oral solution is more than $14 million annually, according 
to analytics provider IQVIA/IMS Health. The most common 
adverse events listed for the RLD include anxiety, nausea, 
and nervousness.

FOR MORE INFORMATION: 
anipharmaceuticals.com



42 pharmacytimes.com March 2023

Generic Focus

BETWEEN 2023 AND 2028, the US generic drug market is 
expected to grow at a compound annual growth rate of 
4%, hitting $110.7 billion, according to analysts at market 
research company IMARC Group.1  

Experts at Technavio aim higher, estimating the market 
size at $176.25 billion by 2027.2 

During this time, the US government is expected to 
encourage generic drug use.1 

However, the widespread availability of affordable 
medicines does not extend to insulin.3 Nearly 38 
million individuals, or approximately 11% of the US 
population, have diabetes.4 

Among those with type 1 and type 2 diabetes, 
approximately 21% require insulin.4 

In the United States, the average cost of 1 vial of insulin is 
$98.70, according to RAND investigators.5 

Compare this with Australia, Canada, Germany, and 
Japan, where insulin is sold at or under $14 per vial.5 

The prices can be a debilitating barrier for patients 
without insurance or those at the mercy of high-deductible 
plans. In 2021, approximately 1 in 5 patients made the 
life-threatening decision to delay or skip filling their 
prescriptions to save money.6

Up to 90% of the global insulin supply is controlled by Eli 
Lilly, Novo Nordisk, and Sanofi.4 

The pharmaceutical giants are “an oligopoly,” according to 
Rob Bonta, attorney general of California, who accuses them 
of inciting a financial and public health crisis.4  

Efforts are being made to provide low-cost insulin.4  

For instance, the 2022 Inflation Reduction Act capped  
the out-of-pocket monthly cost for insulin at $35 for  
Medicare patients.7 And Eli Lilly recently capped 
costs for its insulin.8

But younger patients cannot join the program and reap 
the rewards of this price.7 

Ironically, affordable insulin can become incredibly 
expensive to bring to the market. 

Billionaire Mark Cuban of the Mark Cuban Cost Plus  

Drug Company, an online retailer that allows drugmakers  
to sell generic drugs directly to pharmacies, said that  
adding low-cost insulin to his site’s listings could 
cost upwards of $250 million for various costs, 
including manufacturing.7

Getting affordable insulin to the market “may be a month, 
it may be 6 months, it may be 2 years,” he told NBC.7 

Low-cost insulin is also harder to manufacture 
and sell compared with synthetic generic drugs, 
according to Cuban.7 

Insulin is a biologic medicine, extracted from living 
cells.7 Insulin is unique in that not every patient can 
take the same type.7

In addition, pharmacy benefit managers (PBMs) 
could be inhibiting the the more widespread access to 
affordable insulin.3 

PBMs, including CVS Health, Express Scripts, 
and OptumRx, are estimated to control 80% of the 
US insulin market.4 

PBM representatives work on the behalf of insurers 
to negotiate rebates off the list price of drugs set by 
the drug companies.4 

They have a symbiotic business relationship with 
pharmaceutical companies, which incentivizes them 
“to forever raise the price” of insulin, according to Larry 
Levitt, executive vice president for health policy at the 
Kaiser Family Foundation.4

Thus the relationship among drug companies, insurers, 
and PBMs may ultimately inflates insulin prices, especially 
for patients who pay out of pocket, he said.4

 Individual states can combat high insulin prices by 
making their own insulin, which California plans to do.6 
The state is also taking on high insulin prices by filing a 
lawsuit against the 3 big insulin companies.4

Other nonprofit companies are planning to manufacture 
and sell low-cost types of insulin. Civica is a nonprofit 
drugmaker that announced it will sell 3 insulin generic 
drugs at no more than $30 per vial.9  

Lawmakers can create policies that also target 
evergreening, a process in which drug companies 
incrementally improve products to extend patent life, 
according to Juliette Cubanski, deputy director of the 
Program on Medicare Policy at the Kaiser Family Foundation.6 

The United States could pass laws to match insulin  
prices with other countries’ lower prices or  
implement universal health care coverage that has no 
patient co-pay, according to Adam Gaffney, MD, MPH, a 
critical care physician at the Cambridge Health Alliance 
in Massachusetts.6  ■

Why Is It So Difficult to 
Get Affordable Insulin?
Low-Cost Versions of the Hormone Prove 
Harder to Manufacture and Sell Compared 
With Synthetic Generics
By ERIN HUNTER
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Legislative Focus

DEATH DUE TO OPIOID OVERDOSE remains a critical public health and safety 
issue in the United States. 

The abuse of fentanyl, heroin, methamphetamine, and prescription 
drugs has contributed to the steadily increasing number of opioid-related 
overdose deaths. Here are some nationwide statistics: 

•  In 2018, 46,802 opioid-related overdose deaths occurred.1 

•  In 2019, 49,860 opioid-related overdose deaths occurred.1 

•  In 2020, 68,630 opioid-related overdose deaths occurred.1

Expanding access to naloxone can help combat this public 
health epidemic. Naloxone is an opioid receptor antagonist that quickly 
but temporarily reverses the effects of opioids.2 It can be given to patients 
who have overdosed or are suspected to have overdosed on opioid-
containing drugs. Naloxone is typically administered intranasally, though 
there are certain situations in which intramuscular administration 
might be appropriate. Because its effects occur in minutes, naloxone 
can be administered multiple times until the patient responds or 
receives medical attention. 

Almost anyone can administer naloxone, and its quick effects can save 
lives.3 Policy makers are working to increase the availability of naloxone 
throughout the country. 

First responders and health care workers can carry naloxone and 
administer it as they see fit. In recent years, pharmacists have been given 
more authority to prescribe and dispense naloxone to patients at high risk 
and their family members. 

New access laws allow pharmacists to establish standing orders with 
specific physicians or follow blanket, statewide protocols.2 Pharmacists 
who deem patients appropriate to receive naloxone can authorize it 
immediately according to the set protocol or standing order.4 

In Kentucky, for example, any pharmacist seeking certification 
to initiate naloxone dispensing must complete an Application for 
Pharmacist Certification for Naloxone Dispensing.5 Once the application 
is approved by the board of pharmacy, the pharmacist must establish a 
protocol with a physician or agree to a protocol available from the state. 
The statewide physician protocol is authorized by a physician with the 
Kentucky Department for Public Health.6 It specifies the procedures for 
qualified pharmacists to initiate dispensing of naloxone. The protocol 
outlines the following:

•  procedures in place for documentation of the dispensation5;  

•  the specific education that will be provided by pharmacists to patients5;  
•  the time frame for which the protocol will be in effect5; 
•  the type of naloxone product authorized for dispensing, including the 

name of the product, the dose, the route of administration, and the 
directions for use5; and

•  the type of patients who are eligible to receive naloxone5 typically 
have high-dose opioid prescriptions, a history of opioid poisoning or 
overdose, or a suspected history of substance abuse.6

Naloxone 
Training 
Requirements 
Vary Among 
States
New Access Laws Allow 
Pharmacists to Establish 
Standing Orders With Specific 
Physicians or Follow Blanket, 
Statewide Protocols 
By HANNAH E. MOORE AND JOSEPH L. FINK III, JD, 
DSC (HON), BSPHARM, FAPHA
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As of November 22, 2017, all 50 states had 
implemented an enhanced pharmacy naloxone 
access law.2 But just 19 states require that 
pharmacists complete a training course prior 
to dispensing naloxone in any capacity. In 
Kentucky, for example, pharmacists must receive 
naloxone training but there is no directive on 
how long the training must be or how often it 
must be completed.2 

Pharmacists with appropriate naloxone 
training are better suited to deliver more accurate 
and comprehensive patient counseling than 
pharmacists without training.2 Comprehensive 
knowledge of naloxone requires understanding 
its formulation, dosage, administration, 
adverse effects, and storage.2  Comprehensive 
knowledge as a health care professional requires 
understanding of risk factors for overdose, signs 
and symptoms of overdose, and management of 
addiction and overdose.2 

Enhanced pharmacy naloxone access laws have 
allowed pharmacists to authorize and dispense 
naloxone, thus preventing deaths related opioid 
overdose.2 However, there is no consensus on the 
specific training required for pharmacists. 

Ensuring that all pharmacists are appropriately 
trained on managing opioid overdose with 
naloxone can help address the overdose epidemic 
in our communities. 

Innumerable lives have been saved by 
emergency responders, law enforcement officers, 
and pharmacists by effectively applying naloxone 

in serious situations. In many areas, local 
authorities have arranged for naloxone kits to be 
provided to first responders. 

Training for family members of those 
experiencing substance use disorder involving 
opioids is also a great recommendation.  

Naloxone rescue kits are available in some 
public areas, much like fire extinguishers. The 
University of Kentucky College of Pharmacy 
building has rescue kits mounted on the walls 
near the elevators. This is a high-visibility 
area so faculty members and students know 
these resources exist and where to find 
them in an emergency. ■
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Pharmacy Law

ISSUE OF THE CASE
When 2 patients who received a COVID-19 diagnosis presented 
prescriptions for ivermectin at 2 pharmacies, the pharmacists on duty 
declined to dispense them. 

Will the patients prevail when they file a lawsuit against the pharmacies, 
advancing 3 legal arguments to support their claims?

FACTS OF THE CASE
The husband of the couple was the first to receive a diagnosis of  
COVID-19. The couple first sought a source to obtain monoclonal 
antibodies for treatment in the state where they lived but were 
unsuccessful. They made the same attempt in a neighboring state without 
success. They had heard about use of ivermectin, an antiparasitic agent, to 
manage COVID-19 and investigated local prescribers who might authorize 
its use. Again, they were not successful. 

The couple then pursued a telehealth appointment with a physician 
in a state farther away who described herself “as an activist for medical 
freedom, patients’ right to choose, and physicians’ right to practice 
medicine unencumbered.” 

She prescribed ivermectin for the husband and dispatched the 
prescription to a national pharmacy chain’s location near where 
the couple resided. 

The pharmacist there declined to honor the prescription, stating that “it 
was not appropriate to treat patients [with] COVID-19 with ivermectin.” 

Neither the physician nor the patient’s wife succeeded in persuading the 
pharmacist to honor the prescription. 

Subsequently, the wife became infected with COVID-19 and the same 
physician issued prescriptions for her for both hydroxychloroquine 
and ivermectin. She approached the pharmacist at the same pharmacy 
where her husband’s prescription had been refused and received 
the same decision. The couple then presented the prescriptions at a 
different chain pharmacy. 

Once again, they encountered refusal, with the reason cited being 
its “corporate policy to refuse ivermectin and hydroxychloroquine 

Patients Sue Pharmacies 
for Refusing 
Hydroxychloroquine, 
Ivermectin Prescriptions
Pharmacists on Duty Decline to Dispense the 
Medication to Manage COVID-19, Raising Questions 
About Self-Determination  
By JOSEPH L. FINK III, JD, DSC (HON), BSPHARM, FAPHA
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prescriptions to [manage] COVID-19.”
The couple then decided to procure and use 

veterinary ivermectin, which they reported led to 
“rapid and significant improvement.”

The pair filed a lawsuit in federal court, advancing 
3 arguments to support their claim for recovery of 
financial damage from the pharmacy chains. 

The first was that the defendants had violated 
what they described as their “common law right to 
self-determination.” 

Next, they argued that the decisions and actions 
of the chains’ employees resulted in intentional 
infliction of emotional distress. Third, they 
argued that the chains had engaged in tortious 
interference with contracts. 

The attorneys for the defendant chains filed 
a motion with the trial court judge to dismiss 
the lawsuit based on a state statute requiring the 
plaintiffs to provide an expert-review affidavit 
supporting their lawsuit. That was a submission 
requirement with which they had not complied 
when filing the lawsuit. 

THE RULING
The trial court judge granted the defendants’ motion 
to dismiss the lawsuit. The relevant state statute 
governing health care malpractice claims clearly 
required such a supporting document, and the 
judge dismissed the lawsuit for failure to state a 
claim upon which relief can be granted. 

THE COURT’S REASONING
The judge issued a 21-page ruling to address the 
various points raised by the couple. 

He reviewed and rejected their argument about 
them having a right to self-determination, labeling 
this approach that would force providers to 
administer requested treatments “mind-boggling.” 

The judge found no legal precedent stating that 
there is a legal obligation to provide any and all 
medications or treatments demanded by a patient. 
He labeled their argument as asserting 2 rights: the 
right to do whatever one wants with one’s own body 
and to the right to force others to help. 

Neither exists in the judge’s view. He 
differentiated a patient’s right to refuse treatment 
from that same patient having a legal right to force 
health care providers to administer a requested 
specific treatment to the patient against their own 
professional judgment. The judge identified court 
decisions from other states where the ruling was 
that patients do not have the right to force health 
care providers to give them treatments they do 
not want to provide. 

An additional argument from the couple was that 
the decisions of the pharmacists at the 2 chains 
constituted intentional infliction of emotional 
distress. The judge noted that there may be certain 
situations in which a provider’s refusal to provide 
lifesaving medication to someone who is ill because 
of policy or political beliefs could rise to the level 
of being extreme and outrageous, a requirement for 
this form of liability. The facts as they existed in this 
matter were, in his view, not remotely close. 

The third argument advanced by the attorneys 
for the couple was tortious interference with 
contractual relations. The judge ruled that this 
argument also came up short. The couple did not 
allege that either pharmacy chain stopped them 
from getting the desired medications elsewhere, 
nor had the chain’s officials leveled threats to 
interfere with their future shopping at 
their pharmacies. 

The COVID-19 pandemic has presented many 
interesting, even unique, legal issues for courts to 
resolve. This case is among the most interesting. ■

Will the patients prevail when 
they file a lawsuit against the 
pharmacies, advancing 3 legal 
arguments to support their claims?
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Independent Corner

COVID-19 Public 
Health Emergency 
Declarations 
Near End
Imminent March, April Expiration 
Dates Indicate Changes Are on the 
Horizon for Pharmacy Services
By NED MILENKOVICH, PHARMD, JD

VACCINES IN JANUARY 2020, THE TRUMP administration declared a national COVID-
19 emergency and a public health emergency (PHE), which were set to 
expire March 1 and April 11, 2023, respectively.1 

On January 29, 2023, the Office of Management and Budget (OMB) 
announced it will extend the emergency declarations to May 11, 2023, 
and end both declarations on the same date.1

OMB intends to provide the additional time for the emergency 
orders to lapse to give health systems and medical providers time to 
prepare for the changes. 

Under the PHE, special rules were enacted, including the require-
ment that private insurers cover coronavirus testing and services 
without cost-sharing and prior authorization. Medicare beneficiaries 
also received benefits for free, at-home COVID-19 tests and treatments 
without cost-sharing. Vaccines will continue to be covered for those 
with insurance but will be more costly for uninsured Americans. Some 
individuals may also have to pay out of pocket for certain COVID-
19 treatments, such as nirmatrelvir/ritonavir (Paxlovid). Hospitals 
will no longer receive higher Medicare payment rates for treating 
patients with COVID-19 and other flexibilities. The Title 42 border 
policy will also end, which otherwise allowed border officials to 
ignore asylum claims and expel foreign nationals for the sake of pro-
tecting public health.1

Although key PHE-linked flexibilities, such as telehealth and hos-
pital-at-home, are extended until 2024 through the Consolidated 
Appropriations Act, 2023, changes will be forthcoming regarding 
reimbursement of vaccines and COVID-19 therapeutics.2 Importantly, 
not all COVID-19 related authorities are linked to the end of the PHE. 
For example, the Public Readiness and Emergency Preparedness Act 
provides for pharmacist vaccination, testing, and treatment author-
ities. It expires October 1, 2024, unless it is extended.3 Pharmacy 
stakeholders will see 5 changes resulting from the end of the PHE. 
These are as follows:

•  The Centers for Medicare & Medicaid Services paid $40 per dose 
for administering COVID-19 vaccines in outpatient settings.4 
Effective January 1, 2024, the payment rate will align with that for 
administering other Part B vaccines. Group and individual health 
plans covering COVID-19 vaccines without cost-sharing or medical 
management will no longer be required to do so. Out-of-network 
providers will also be affected. Free vaccines will cease.

•  During the PHE, clinicians registered with the Drug Enforcement 
Administration (DEA) have been able to prescribe Schedule II-V 
controlled substances to patients they have not seen in person 
but with whom they have done a telehealth visit.5 This will expire 
either May 11, 2023, or on an earlier date the DEA specifies.5 
Typically, a prescription for a controlled substance issued via the 
internet or telehealth must be predicated on an in-person medical 
evaluation. However, the Controlled Substances Act contains cer-
tain exceptions to this requirement, such as when the secretary of 
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the US Department of Health and Human Services has 
declared a public health emergency. It follows that when 
the PHE ends, so does the exception.

•  Enhanced Medicare payments for certain inpatient 
cases involving new products authorized to treat 
COVID-19, such as Paxlovid, will end December 31, 
2023.6  Further, when the PHE concludes, payments 
for biologics and drugs used for COVID-19 treatment 
will not be separately billed. They will be included in 
a comprehensive Ambulatory Payment Classification. 
The enhanced reimbursement rate of $75 for at-home 
administration of the COVID-19 vaccine will continue 
through December 31, 2023.6

•  The requirement that group and individual health plans 
cover COVID-19 testing and related services without 
cost-sharing or medical management, even if provided 
by an out-of-network provider, also concludes May 11, 
2023. Of course, private payers and states can continue 
to cover pharmacist-provided services after the PHE 
ends, but the federal government will no longer main-
tain this requirement.6

•  Up to 8 tests are covered under Medicare or group and 
individual health plan coverage with no cost-sharing. 
This policy will conclude May 11, 2023.6 

The dismantling of the COVID-19 supplemental benefits 
and accommodations will continue to evolve. Additional 
changes may occur from time to time, depending on the 

withdrawal of various enactments intended to deal with the 
pandemic. For many of the pharmacist initiatives that came 
into existence during this time, states should prepare their 
own new laws and regulations to continue to maintain the 
important contributions the emergency provisions entitled 
pharmacists to undertake. Pharmacists have demonstrated a 
central role during the pandemic and they should continue 
to be allowed to make these demonstrated contributions in 
a postpandemic world. ■

REFERENCES
1. Statement of administration policy. Office of Management and Budget. 

January 30, 2023. Accessed February 15, 2023. https://www.whitehouse.gov/
wp-content/uploads/2023/01/SAP-H.R.-382-H.J.-Res.-7.pdf

2. Public health emergency to end May 11. News release. American Hospital 
Association. February 7, 2023. Accessed February 15, 2023. https://www.aha.
org/special-bulletin/2023-02-07-public-health-emergency-end-may-11

3. PREP Act guidance. US Department of Health and Human Services. Updated 
March 12, 2021. Accessed February 15, 2023. https://www.phe.gov/Prepared-
ness/legal/prepact/Pages/PREP-Act-Guidance.aspx

4. Medicare COVID-19 shot payment. Centers for Medicare & Medicaid 
Services. Updated December 23, 2022. Accessed February 15, 2023. https://
www.cms.gov/medicare/covid-19/medicare-covid-19-vaccine-shot- 
payment

5. Prescribing controlled substances via telehealth. US Department of Health 
and Human Services. January 28, 2021. Accessed February 15, 2023. https://
telehealth.hhs.gov/providers/policy-changes-during-the-covid-19-public-
health-emergency/prescribing-controlled-substances-via-telehealth/

6. What does the end of the public health emergency mean for pharmacy? 
American Society of Health-System Pharmacists. January 26, 2023. 
Accessed February 27, 2023. https://www.ashp.org/News/2023/01/26/what-
does-the-end-of-the-public-health-emergency-mean-for- 
pharmacy?loginreturnUrl=SSOCheckOnly©

 a
rt

in
sp

ir
in

g
 /

 A
d

o
b

e
 S

to
ck

Vaccines will continue to be covered for 
those with insurance but will be more costly 
for uninsured Americans. Some individuals 
may also have to pay out of pocket for certain 
COVID-19 treatments.
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MTM Consult

FEDERALLY QUALIFIED HEALTH CENTERS (FQHCS) focus on providing 
services at outpatient clinics, typically for underserved patient 
populations.1 

Examples of FQHCs include community health centers, health 
care at centers for unhoused individuals, migrant health centers, and 
public housing primary-care centers. They receive funding from the 
Health Resources and Services Administration (HRSA). In 2020, HRSA 
awarded grants to 1375 FQHCs.1 Pharmacists can play a critical role in 
providing medication therapy management (MTM) services at FQHCs 
to improve health outcomes (Figure2,3). 

FQHCS, PHARMACIST MTM INVOLVEMENT 
Pharmacists can provide care to patients with acute and chronic 
health conditions. Additionally, pharmacists can provide these ser-
vices through an interdisciplinary approach as part of a medical team 
or with community pharmacy partnerships. These MTM services can 
be provided through a variety of approaches, such as by phone, elec-
tronically, face to face, or via telehealth.2 Patient consultations may 
involve the pharmacist with other clinicians at a single visit. Another 
approach involves a separate consultation with the pharmacist.2 

Evidence shows that pharmacist involvement in FQHCs can reduce 
levels of blood pressure (BP), cholesterol, hemoglobin A1C (HbA1C), 
and triglycerides.2 Patient care involves MTM that includes pharma-
cotherapy management and screenings. One study evaluated MTM in 
10 Ohio FQHCs, performed by pharmacists, for managing HbA1C levels 
and BP.3 Patients were eligible for the study if they were aged 18 to 75 
years with a diagnosis of diabetes, hypertension, or both. The study 
results showed that of the 1692 participants, 60% achieved an HbA1C 
level of less than 9%.3 
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Can Perform 
Consultations at 
Federally Qualified 
Health Centers  
Services Include Adherence 
Assessments, Health Screenings, 
Medication Reconciliation, 
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Additionally, 79% of patients achieved a BP level less than 
140/90 mm Hg.3 This demonstrates the vital role that pharmacists 
play in chronic disease state management. 

Behavioral health is another critical area in which pharma-
cists are involved at FQHCs. Anxiety and depression are gener-
ally the most common mental health conditions that pharma-
cists manage at FQHCs.2 

Pharmacist MTM of depression has resulted in faster appoint-
ments for medication evaluation.2 Pharmacists also provide valu-
able MTM services for patients with respiratory conditions, and 
involvement with spirometry testing is a critical role.2 Pharmacists 
can perform patient assessments, interpret findings, and provide 
medication recommendations. Evidence shows that pharma-
cists provide enhanced patient care for individuals with chronic 
obstructive pulmonary disease.2 

Pain management to improve opioid prescribing and moni-
toring is another key area for pharmacist involvement at FQHCs. 
Pharmacist-led education classes provide information about the 
types of pain and treatment options.2 Pharmacists can also provide 
a variety of preventive care services such as colonoscopy prepa-
ration group education programs.2 Additionally, pharmacists can 
administer immunizations and provide screenings. Other ser-
vices include fall prevention medication consultations, hormonal 
contraceptive prescribing, and smoking cessation education.2 
Pharmacists are also critical for ensuring that patients have access 
to specialty medications for managing conditions, such as hepatitis 
C virus (HCV) and HIV. 

Pharmacist involvement in managing patients with HCV and 
HIV has resulted in improved medication adherence and follow-up 
through multidisciplinary care.2   

Medication reconciliation is another significant role that phar-
macists can fulfill as drug experts. 

Evidence shows that pharmacists can improve the accuracy of 
medication lists in electronic health records.2 Pharmacists can 
identify discrepancies that include duplication of therapy and 
missing medications. Additionally, pharmacists can perform 
medication reviews to assess for drug interactions and provide 
clinical recommendations. These clinical interventions can 
prevent adverse drug events.2 ■
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In an interview, Han Ho, PharmD,  
pharmacist with Legacy Community 
Health, discussed performing medication  
therapy management (MTM) consultations  
at Federally Qualified Health Centers. Ho works 
as an MTM pharmacist for a specialty pharmacy 
dedicated to the HIV patient population.

 “Legacy Community Health Pharmacy’s 
outreach program is managed by the MTM team 
and involves a pharmacist conducting an initial 
assessment and periodic assessments as needed 
for enrolled patients in our specialty pharmacy 
program,” Ho said. 

The MTM team members evaluate 
medication use effectiveness. Additionally, they 
identify clinical target interventions with care 
action plans. Ho identifies barriers to medication 
adherence and implements reminder tools. 
These adherence tools include customized 
medication lists, pharmacist 60-day follow-up 
for adherence reevaluation, phone alarms, and 
shipment priority.

Ho’s MTM team is also involved in tobacco 
cessation at the FQHC. This involves an 
assessment of the quantity of tobacco products 
being used. Additionally, Ho educates patients 
regarding OTC and prescription nicotine 
replacement therapy options for smoking 
cessation, providing a 60-day follow-up for 
smoking cessation consults. 

“Communication strategies for daily 
MTM phone [consultations] involve being 
an empathetic, interested listener, using 
motivational interviewing, and strengthening any 
commitment to change with optimism,” Ho said. 

The MTM team also performs medication 
reconciliation reviews. 

“Telehealth or phone [consultations] occur to 
assist patients in obtaining the most accurate and 
up-to-date medication list, identify transitions of 
care gaps, and help communicate to the provider 
if new prescriptions have been ordered from an 
outside provider/facility,” Ho said.

PHARMACIST 
SPOTLIGHT
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Patient Focus

NASAL CONGESTION, ITCHING, RUNNY NOSE, and sneezing, collectively called 
rhinitis, is common, affecting 29.4% of the worldwide population in 
2020.1-3 It can be classified as allergic or nonallergic.2,4

ALLERGIC RHINITIS GUIDELINES
The American Academy of Allergy, Asthma, and Immunology (AAAAI),  
the American Academy of Otolaryngology-Head and Neck Surgery  
(AAO-HNS), and the American College of Allergy, Asthma, and 
Immunology (ACAAI) have jointly developed allergic rhinitis guidelines.3,5 
Nonpharmacologic management options include avoidance of known 
allergens.4 Possible counseling points include considering an air filtration 
system or vinyl mattress cover, removing permeable upholstered furniture 
to prevent and remove dust mites, washing bedding biweekly in hot water, 
washing floors daily, and washing pets twice a week to remove dander.5 

Evidence shows that these strategies, especially in combination, reduce 
environmental allergen levels.5

Pharmacologic treatment of allergic rhinitis depends on symptoms, their 
severity, and patient preference. Clinicians can use the AAO-HNS guideline 
for patients 2 years or older and AAAAI/ACAAI guidelines for patients 
12 years and older.3,5

Clinicians and patients must determine if rhinitis is intermittent or 
persistent before creating a treatment plan.3 First-line treatments for 
intermittent allergic rhinitis are an intranasal antihistamine (INAH) or a 
second-generation oral antihistamine (SGAH). Table 13,5-7 demonstrates the 
main differences between these products.

Alternative therapies are available if first-line treatment fails after 5 to 
7 days. Pharmacists must ask patients if their symptoms are mild (they 
can perform daily activities unimpaired) or moderate to severe (daily 
activities are impaired) and to describe their main symptom. If symptoms 
are mild and the patient’s main symptom is congestion, consider adding 
pseudoephedrine for up to 5 days or an intranasal decongestant.3 Table 23,4,8 
demonstrates the main differences between these products.

If a patient’s main symptom is not nasal congestion, if a patient has 
moderate to severe symptoms, or if treatment is still insufficient, the 
next-line treatment is intranasal budesonide, ciclesonide, flunisolide, 
fluticasone, mometasone, or triamcinolone.3,5 If a patient still experiences 

Pharmacists 
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Counseling 
Points for 
Rhinitis
Help Patients Determine 
Whether the Condition Is 
Intermittent or Recurring to 
Create a Treatment Plan
By JESSICA DILLON

JESSICA DILLON is a PharmD candidate at the 

University of Connecticut School of Pharmacy in Storrs.
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TABLE 1. Comparison of SGAH and INAH3,5-7

SGAH INAH

Common products
Cetirizine, desloratadine, 

fexofenadine, 

levocetirizine, loratadine 

Azelastine, olopatadine

Route of administration Oral Intranasal

Time of onset 60 minutes ≤ 15-30 minutes

Special considerations Slight sedation, and 

kidney and liver 

dysfunction may lead to 

dose reduction.

Can cause bitter taste, 

epistaxis, headaches, 

and/or somnolence

SGAH, second-generation oral antihistamine; INAH, intranasal antihistamine.

INFECTIOUS DISEASE
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moderate to severe symptoms after a 5- to 7-day trial, 
combination therapy is the next option. These include an 
intranasal antihistamine and intranasal corticosteroid or 
an oral SGAH and pseudoephedrine. Patients can also use 
an intranasal corticosteroid (INCS) or oral SGAH if other 
treatment options are ineffective. 

Experts advise against leukotriene receptor antagonists 
for treatment of allergic rhinitis.3

For persistent allergic rhinitis, patients can start with 
INCS monotherapy for mild symptoms or an intranasal 
antihistamine and an INCS for moderate to severe 
symptoms. If these treatments are ineffective, step-up care 
can help, as follows3:

•  INAH or oral SGAH; 
•  combination therapy of an oral SGAH 

and pseudoephedrine;
• intranasal cromolyn sodium; and
• leukotriene receptor antagonist. 

For moderate to severe symptoms, step-up 
care follows this path3:

•  INCS;
•  INAH;
•  combination therapy of INCS and an oral SGAH; and 
•  combination therapy of an oral second-generation 

antihistamine and pseudoephedrine. 

Patients should wait 5 to 7 days before discontinuing 
therapy and trying the next step. 

Guidelines recommend against injected corticosteroids 
or leukotriene receptor antagonists for moderate to severe 
persistent allergic rhinitis.3

NONALLERGIC RHINITIS GUIDELINES
AAAAI/ACAAI nonallergic rhinitis guidelines can be used 
for patients 12 years and older. The initial questions are like 
those used for allergic rhinitis. What are the symptoms? Are 

symptoms mild or moderate to severe? 
Patients should wait 5 to 7 days to move from step to step 

if their symptoms are uncontrolled.3 
Ipratropium is an example of an intranasal 

anticholinergic that can be recommended to patients.9 

Symptom-specific agents include intranasal anticholinergic 
for anterior rhinorrhea or intranasal decongestant or 
pseudoephedrine for nasal congestion.3 Leukotriene 
receptor antagonists and oral SGAHs are inappropriate for 
moderate to severe intermittent symptoms.3  

CONCLUSION
Rhinitis can be an inconvenient condition that interferes  
with patients’ activities of daily living. Pharmacists can  
play an integral role in a treatment plan to guide patients 
when deciding on an OTC product. A final point is 
that patients can use nasal saline during any step of 
the treatment plan.3 ■

REFERENCES
1. Savouré M, Bousquet J, Jaakkola JJK, Jaakkola MS, Jacquemin B, Nadif R. 

Worldwide prevalence of rhinitis in adults: a review of definitions and 
temporal evolution. Clin Transl Allergy. 2022;12(3):e12130. doi:10.1002/
clt2.12130

2. Sin B, Togias A. Pathophysiology of allergic and nonallergic rhinitis. Proc 
Am Thorac Soc. 2011;8(1):106-114. doi:10.1513/pats.201008-057RN

3. Dykewicz MS, Wallace DV, Amrol DJ, et al. Rhinitis 2020: a practice 
parameter update. J Allergy Clin Immunol. 2020;146(4):721-767. doi:10.1016/j.
jaci.2020.07.007

4. Beard S. Rhinitis. Prim Care. 2014;41(1):33-46. doi:10.1016/j.pop.2013.10.005
5. Seidman MD, Gurgel RK, Lin SY, et al. Clinical practice guideline: 

allergic rhinitis. Otolaryngol Head Neck Surg. 2015;152(suppl 1):S1-S43. 
doi:10.1177/0194599814561600

6. Kawauchi H, Yanam K, Wang DY, Itahashi K, Okubo K. Antihistamines for 
allergic rhinitis treatment from the viewpoint of nonsedative properties. 
Int J Mol Sci. 2019;20(1):213. doi:10.3390/ijms20010213

7. Sánchez-Borges M, Ansotegui IJ. Second generation antihistamines: an 
update. Curr Opin Allergy Clin Immunol. 2019;19(4):358-364. doi:10.1097/
ACI.0000000000000556

8. May JR, Dolen WK. Management of allergic rhinitis: a review for the 
community pharmacist. Clin Ther. 2017;39(12):2410-2419. doi:10.1016/j.
clinthera.2017.10.006

9. Fashner J, Ericson K, Werner S. Treatment of the common cold in children 
and adults. Am Fam Physician. 2012;86(2):153-159.

TABLE 2. Comparison Between Pseudoephedrine and Intranasal Decongestants3,4,8

Pseudoephedrine Intranasal decongestant

Common products - Oxymetazoline, phenylephrine

Route of administration Oral Intranasal

Time of onset 30-45 minutes < 10 minutes

Special considerations Can cause anorexia, increased blood pres-

sure, insomnia, and/or tachycardia; use 

with caution in individuals with hyperten-

sion and older patients

Can cause bitter taste, epistaxis, headaches, 

and/or somnolence
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Technician Focus

PHARMACIES FACE SERIOUS CHALLENGES FROM drug shortages, staffing 
obstacles, and thinning margins. 

The COVID-19 pandemic exacerbated these issues, and with the end of 
the official public health emergency phase in sight, the necessary support 
pharmacies rely on may wane. At the front lines of the patient-facing 
health care system, the pharmacy technician workforce has a unique 
perspective that is imperative to understand to provide these essential 
workers with better support and tools to help pharmacies deliver effective 
and safe patient care. 

Results of the Pharmacy Technician Certification Board’s (PTCB) 2022 
Workforce Survey showed that, of the those who have left the industry, 
more than 25% would have continued working as technicians if not for 
COVID-19 pandemic stressors.1 

The pharmacy workforce has been significantly affected by shortages 
brought on by the pandemic. Several of the largest national drugstore 
brands have responded to these staffing shortages by increasing pay, 
offering sign-on bonuses, and reducing pharmacy hours.2 More pharmacy 
education programs are available than ever nationwide. Member and trade 
associations and other advocacy groups have been ringing alarm bells 
and offering tools that capture data on workforce challenges. The PTCB 
thinks it is essential to keep our finger on the technician community’s 
pulse to best support pharmacy needs. The 2022 Workforce Survey data 
give us a snapshot of where technicians are and how the pharmacy 
community can continue to nurture the development of this dedicated 
group of professionals.

Let’s face it: We are burned out by talking about burnout. Pharmacy 
staff members need support. Absent a breakthrough in payment reform, 
pharmacies should invest in the technicians they have. The 2022 Workforce 
Survey data showed that technicians felt the effects of the pandemic, with 
83% of respondents saying they had taken on more work since it began. 

As technicians’ responsibilities and roles expand, it is critical to reinvest 
in them. An investment in technicians is an investment in the future 
of pharmacy. Just over 56% of technicians view their jobs as long-term 
careers. Technicians have become invaluable partners for pharmacists and 
as their responsibilities grow, it is crucial to meet the need for accessible 
training and credentialing. Technicians are critical to pharmacy operations 
and safety, and effective pharmacist-technician relationships are built 
on mutual respect and trust. As technicians support pharmacists, it is 
imperative to reciprocate that support. Nearly 44% of respondents to 
the PTCB Workforce Survey said a lack of career ladder/opportunities to 
advance was a significant reason technicians left the profession, and some 
employers are listening to that concern. PTCB data show that employers 
are offering to pay for educational expenses and formal technician 
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The National Healthcareer Association (NHA) is honored to partner with 
Pharmacy Times® to educate and advocate for pharmacy technicians. 
To learn more about NHA’s resources for techs, visit 
https://info.nhanow.com/onepartner. 

training, and certification/recertification 
or registration for technicians. By ensuring 
a clear path for advancement and growth, 
employers and pharmacists can recognize 
and support technicians who have invested 
in pharmacy as a career. 

Dynamic challenges require dynamic 
solutions. The pharmacy operations 
model is ready for significant change. One 
possibility is the burgeoning opportunity 
for technicians to lead nonclinical aspects 
of the dispensing process. Empowering 
appropriately trained and credentialed 
technicians to engage in product 
verification is a way to ease stress by 
freeing time for pharmacists. Depending 
on state regulations, pharmacy workflows 
must capitalize on opportunities to 
improve adaptability and efficiency as 
technological tools advance. 

The PTCB is constantly looking ahead 
for ways to support pharmacy operations 
and technicians through innovative 
credential offerings that allow technicians 
to demonstrate their knowledge and skills. 
New responsibilities for technicians require 
advanced certifications, such as the PTCB 
Assessment-Based Technician Product 
Verification (TPV) certificate program, 
which offers an opportunity for technicians 

to demonstrate and be recognized for 
checking automated systems or other 
technicians for accuracy in dispensing 
medications, managing administrative tasks 
and other detail-oriented work, and their 
competency in completing final verification 
duties.3 The TPV certification can help 
technicians validate and leverage their 
expertise as they take on expanded roles. 

There is a gap between the contraints the 
industry is under and what pharmacists 
want. As the profession works to close 
that gap and chart a path forward to make 
pharmacy efficient and a great career 
choice, considering the needs of technicians 
is critical. The future of pharmacy depends 
on the workers who make it all possible. ■
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Condition State Management

Long COVID Symptoms Usually Resolve Within 
a Year of Mild Infection 
SYMPTOMS OF POST–COVID-19 CONDITION (long COVID) usually resolve 
within a year of mild infection, according to the results of a study published in 
the British Medical Journal. Although COVID-19 is associated with an increased risk 
of several conditions, most mild cases do not end in chronic long-term illness.

Investigators evaluated the electronic records of a large public health care 
organization in Israel to understand the clinical effects of long COVID that 
persists for more than 1 year after mild infection. They also looked at long 
COVID’s association with age, COVID-19 variants, sex, and vaccination status.

Findings showed that COVID-19 infection increased the risk of breathing 
difficulties, concentration issues, dizziness, loss of smell and taste, memory 
impairment, palpitations, streptococcal tonsillitis, and weakness in the early 
and late time periods post infection. Long COVID symptoms that were most 
challenging were difficulty breathing and weakness. Difficulty breathing 
was also the most persistent postinfection condition. Vaccinated individuals 
had a lower risk of breathing difficulties post infection, and children had 
fewer symptoms, as well.

Nearly 1.5 million people in the United Kingdom reported symptoms of 
long COVID, or new or persistent symptoms more than 4 weeks after initial 
infection. Most patients suffered from difficulty concentrating, fatigue, loss of 
smell or taste, and shortness of breath.—Aislinn Antrim

Pandemic Shows 
Link to More 
Hospitalizations 
Among Adolescents
DURING THE PANDEMIC, 
ADOLESCENT hospitalizations for 
mental health conditions increased 
in 80% of US hospitals, according to 
results of a recent report published in 
JAMA Network Open. More than one-
third of the total number of adoles-
cent hospitalizations were related to 
mental health conditions.

Numerous studies have observed 
increases in anxiety, depression, 
and suicidality among young ado-
lescents related to the COVID-19 
pandemic. The resulting social 
distancing measures also may 
have contributed to worse mental 
health among adolescents. 

The study looked at the monthly 
proportion of adolescent hospitaliza-
tions associated with mental health 
conditions, with the most common 
being anxiety, depression, and sui-
cidality or self-harm. 

Data were collected from the 
Consortium for Clinical Characterization 
of COVID-19. Patients in the prepan-
demic arm were aged 14.6 years on 
average, and the average age in the 
pandemic arm was 14.7 years. 

More female patients were 
hospitalized than male patients 
both pre- and midpandemic, the 
study results showed. 

The authors found that  
COVID-19 safety measures such as 
social distancing disrupted children’s 
education, recreation, and social 
interactions. This was consistent with 
previous findings showing a negative 
effect on the behavioral, emotional, 
and social well-being of adolescents.

The findings support the need for 
prioritizing resources to children’s 
hospitals that care for adolescents 
with mental health conditions, the 
authors said.—Samantha DiGrande

Young Adults With Myocarditis After Vaccination 
Demonstrate Higher Spike Protein Levels
INVESTIGATORS OBSERVED ELEVATED LEVELS of spike protein and increases 
in cytokines and troponin in young adults who develop myocarditis following 
COVID-19 vaccination. 

Myocarditis is a condition that causes heart inflammation but rarely occurs 
when getting an mRNA COVID-19 vaccine. Overall, the risk of severe outcomes 
associated with COVID-19 infection outweigh the risk of myocarditis following 
vaccination, cocorresponding author Lael Yonker, MD, a pediatric pulmonary 
medicine specialist at Mass General for Children in Boston, Massachusetts, 
said in a statement. 

And in most cases, the condition is self-resolving.
Investigators collected blood samples from 61 adolescents and young adults 

who had received COVID-19 shots, 16 of whom developed myocarditis, and 
profiled their antibodies. They found no observable differences in antibody 
production, autoantibodies, prior viral exposures, or T-cell profile.

The data showed elevated spike protein levels and increased cytokine and 
troponin levels in those with myocarditis. Cytokine levels could suggest 
innate inflammation, and troponin levels are indicative of cardiac injury, 
according to the study.

“Understanding the mechanisms that drive postvaccine myocarditis could 
guide vaccine development in the future and give us important insights 
about the immune response,” cocorresponding author David Walt, PhD, the 
Hansjörg Wyss Professor of Biologically Inspired Engineering at Harvard 
Medical School and a professor of pathology in the Department of Pathology 
at Brigham and Women’s Hospital, both in Boston, Massachusetts, said in the 
statement.—Aislinn Antrim

COVID-19 Watch
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b ro u g h t  to  yo u  by  t h e  s a s s y  p h a r m a c i s t

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

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

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

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

Pet Peeve

i l lu st r at i o n  by  k i r s t i e  b e l l e  m e d i n a

Hangry 

When patients get mad that you’re closing for lunch.
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Case Studies

CASE 1

CASE 1: The pharmacist should explain that TS should finish 
her pill cycle and apply the patch on the day the next pill cycle 
would normally start (ie, in 11 days).1 If her period does not start 
within a week after taking the last active pill, she should contact 
her ob-gyn for further instructions. This is to ensure that TS is 
not pregnant before starting a new contraceptive method. If she 
has trouble remembering to take her pills, encourage her to carry 
her pills with her and set an alarm alerting her to take the pills at 
the same time each day. While she is transitioning to a new birth 
control method that will hopefully be easier to use, minimizing 
the risk of unintended pregnancy during the transition period 
is critical. 

CASE 2: Because TS cannot verify when the patch fell off, she 
may not be fully protected from pregnancy. The pharmacist 

should advise her to stop her patch cycle and start over on a new 
cycle right away by putting on a new patch.1 Thursday is now day 
1 of TS’s new cycle and becomes her new patch change day. The 
pharmacist should also encourage TS to avoid sexual intercourse 
or use backup contraception, such as a diaphragm, condom, or 
spermicide, until she has worn a new patch for 7 consecutive 
days. Emergency contraception may be considered if TS had 
unprotected sexual intercourse in the previous 5 days.2 
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TS is a 32-year-old woman whose birth control 
prescription is for ethinyl estradiol 20 mcg/
norethindrone acetate 1 mg to be taken once daily 
for 21 days, followed by 7 days of nonhormonal 
placebo pills. The pharmacist notices that she 
brings in a prescription for ethinyl estradiol 30 
mcg/levonorgestrel 120 mcg transdermal patch. 
Upon talking with TS, the pharmacist learns 
that she had trouble remembering to take her 
birth control pills because of her erratic work 
schedule. Collaboratively, TS and her obstetrician-
gynecologist decided to switch her to the 
transdermal patch to improve adherence and 
reduce the risk of unintended pregnancy. As the 
pharmacist fills the prescription, TS asks when she 
should start the patch, because she has 10 pills left 
in her pack (3 active and 7 placebo pills).

How should the pharmacist respond? 

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

professor in the Department of Pharmacy Practice at the University of 

Connecticut School of Pharmacy in Storrs.
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Answers

CASE 2

Three months later, TS calls the pharmacist 
seeking new advice. She reminds the pharmacist 
that she started using ethinyl estradiol 30 mcg/
levonorgestrel 120 mcg transdermal patch 
for birth control about 3 months ago. TS was 
instructed to apply the patch once weekly to her 
upper torso for 3 weeks; the fourth week is patch 
free. She says she applies her patch on Mondays 
and confirms she applied it this past Monday. 
But now it is Thursday, and TS notices that her 
patch has fallen off and cannot confirm when 
it detached. She asks what to do and wonders 
whether she needs to purchase emergency 
contraceptive.

What should the pharmacist tell TS? 
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Fun Facts

Q What common ingredient was 
all the rage in ancient times?

A Honey, which is the byproduct of flower nectar and 
the upper aerodigestive tract of the honeybee, has 

a rich history of medicinal use.1 
Ancient civilizations appear to have understood 

honey’s extensive healing benefits.1 It was considered a 
pharmacologic treatment in Assyrian, Chinese, Egyptian, 
Greek, and Roman cultures, and honey’s benefits are 
being proven by science today.1 

Natural honey is primarily sugar.1 Specifically, it is a 
mixture of fructose and glucose, though some honey 
contains fructooligosaccharides.1 

Honey is also rich in amino acids, enzymes, minerals, 
and vitamins.1

In addition, most honey contains healthful flavonoids, 
phenolic acids, ascorbic acid, tocopherols, catalase, 
superoxide dismutase, reduced glutathione, Maillard 
reaction products, and peptides that “work together to 
provide a synergistic antioxidant effect,” according to 
investigators who published an article in the National 
Library of Medicine.1 

Some estimate that honey contains more than 200 
different substances.1

Those in ancient India who practiced ayurveda, a type 
of medicine system, considered honey a gift.1 Ancient 
ayurvedic experts thought honey could help maintain 
healthy gums and teeth, strengthen weak digestion, and 
manage coughs.1 

Applied directly to the eyes, honey was also used to 
strengthen eyesight.1

A more recent study looked at the topical application 
of honey on the eyes for nonresponsive eye disorders in 
102 patients. 

Results showed that 85% of participants reported im-
proved conditions whereas the remaining 15% reported 
no disease progression.1

Ancient Greeks consumed honey in a variety of forms 
to target different ailments. 

Taken with vinegar, a mixture known as an oxymel, it 
was used for pain.1 

Taken with water, honey was part of a hydromel to 
quench thirst.1 And combined with other ingredients, hon-
ey was thought to treat maladies ranging from baldness 
to fever.1 

The ancient Greeks also used honey as an antiseptic 
for cleaning wounds.1 

Its antibacterial properties were recognized by Egyptian 
and Indian cultures, which may explain why the former 
used honey to embalm the dead.1\

Most Famously an Antibiotic
Honey has been scientifically recognized as an 
antibacterial since 1892.3 Since then, investigators 
have discovered that honey can fight nearly  
60 bacterial species.1 Theories suggest this is because 
it has nonperoxide and peroxide activities.1,2  

The nonperoxide theory suggests that honey is 
antimicrobial because it has high fructose and glucose 
content, low pH (between 3.2 and 4.5), and numerous 
phytochemical factors that inhibit bacterial activity.1,2

And investigators suggest that honey can dehydrate 
bacteria by taking moisture out of their environment.1 
In effect, honey’s entire environment works to prevent 
microorganism growth.1,2

The peroxide theory suggests that honey produces 
gluconic acids and hydrogen peroxide.2 These components 
cause oxidative damage on bacteria by degrading 
their DNA.2 

A recent in vitro study examined the effects of a honey 
solution on Helicobacter pylori, which causes gastritis. 

Not only was honey shown to inhibit the bacteria, but 
investigators also observed that no bacteria built up a 
resistance to honey.1 

The results of another study published in the Journal 
of Antimicrobial Chemotherapy suggest that combining 
honey with an antibiotic can regulate the antibiotic’s level 
of antibiotic resistance.3 The results of a separate study 
identified that the combination of antibiotic rifampicin 
with subinhibitory concentrations of a topical honey gel 
reversed bacterial resistance to rifampicin.3

Honey has few adverse effects, but rare allergic 
reactions to its bee proteins or pollens can occur.1 
Honey may also increase blood glucose levels when 
applied to open wounds in individuals with diabetes.1

Conclusion
Pharmacy shelves are lined with products that contain 
honey. Airborne sells a vitamin supplement that contains 
honey and is indicated for immune support.4 CVS sells 
a generic form of wound-healing gel with honey to 
promote healing of minor cuts and burns, and Eczema 
Honey Co’s Nut-Free Skin-Soothing Cream is a natural 
product that contains honey to relieve symptoms of 
atopic dermatitis.4
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Exploring the Burden of Disease and Health Care 
Disparities in Anemia in Chronic Kidney Disease: 
A Review for Pharmacists

EDUCATIONAL OBJECTIVES

At the completion of this activity, participants will be able to:

•   Examine the burden of disease, clinical challenges, and data on untreated/
undertreatment for anemia in chronic kidney disease (CKD)

•   Illustrate the pathophysiology of anemia in CKD and emerging targets for treatment

•   Differentiate the health care disparities in the management of anemia in CKD and the 
role of pharmacists to address these disparities

TARGET AUDIENCE: Health-system, retail, and specialty pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: March 6, 2023
EXPIRATION DATE: March 6, 2024
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation 
Council for Pharmacy Education (ACPE) as a provider of continuing 
pharmacy education. This activity is approved for 2.0 contact hours (0.20 
CEU) under the ACPE universal activity number 0290-0000-23-027-H01-P. 
The activity is available for CE credit through March 6, 2024.

Introduction
An estimated 14% of the US adult 
population has chronic kidney disease 
(CKD). According to the most recent 
data available from the National Institute 
of Diabetes and Digestive and Kidney 
Diseases (NIDDK) US Renal Data 
System, CKD is slightly more common 
in women than men, and non-Hispanic 
Black adults versus other ethnic groups.1 
Risk factors for the development of CKD 
include, but are not limited to, hyper-
tension (HTN), diabetes mellitus (DM), 
cardiovascular (CV) disease, obesity, 
family history, genetic kidney disorders, 
prior kidney damage, and older age.2 

The most recent Kidney Disease 
Improving Global Outcomes (KDIGO) 
2012 Clinical Practice Guidelines for the 
Evaluation and Management of Chronic 
Kidney Disease define CKD as follows: 
abnormal kidney structure or function 

present for greater than 3 months, with a 
decreased estimated glomerular filtration 
rate (eGFR) of less than 60 mL/min/1.73m2 
and/or one or more markers of kidney 
damage. These markers of kidney damage 
include albuminuria, urine sediment abnor-
malities, electrolyte abnormalities due to 
tubular disorders, histologic abnormali-
ties, structural abnormalities, and a history 
of kidney transplantation. Albuminuria 
is defined as an albumin excretion rate 
greater than or equal to 30 mg/24 hours 
or the albumin to creatinine ratio (ACR) 
greater than or equal to 30 mg/g (≥3 mg/
mmol). As seen in FIGURE 13, the KDIGO 
guidelines categorize GFR into 6 esti-
mated levels of kidney function, with G1 
considered normal or high kidney func-
tion and G5 considered kidney failure. 
This information is triangulated with the 
level of albuminuria, categorized into 3 
levels. Together, the GFR and level of 
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albuminuria (typically urine ACR, measured via spot urine 
collection) should be used to predict CKD prognosis and monitor 
disease progression. CKD is typically described in 2 major 
clinical categories: non–dialysis-dependent CKD (NDD-CKD) 
and dialysis-dependent CKD (DD-CKD), with the DD-CKD 
population experiencing a higher GFR category (typically G5) 
and increased levels of albuminuria.4

Burden of Anemia in CKD
Annual medical costs for patients with CKD (not including 
end-stage renal disease [ESRD]) are approximately double 
the costs for patients without CKD, and medical costs for 
patients with stage 4-5 CKD are approximately 40% higher 
than for stage 3 CKD. This is related in part to the compli-
cations of CKD, which in general worsen as the disease 
progresses. Common complications of CKD include fluid/
electrolyte abnormalities, metabolic acidosis, mineral and 
bone disorders, and anemia in CKD.1,4 

Anemia in CKD is defined as a decreased hemoglobin (Hb) 
level, specifically less than 12 g/dL in non-pregnant women and 
less than 13 g/dL in men.4 Risk factors for the development of 
anemia are progression of CKD, age older than 60 years, and 
DM.5 Of note, the prevalence of anemia increases with the 
progression of CKD; anemia is twice as prevalent in patients 
with CKD as in the general population. With each progressive 
stage of CKD, the prevalence of anemia increases, affecting 
more than 50% of patients with G5 CKD.6

Unfortunately, the disease burden of anemia in CKD is high, 
with an increase in both morbidity and mortality. Patients expe-
rience an increased risk of major CV adverse effects (AEs), 
hospitalization due to CV causes, and all-cause mortality.7-10 

This results in higher health care costs due to an increase in 
health care resource usage among patients with anemia in CKD 
compared with patients with CKD without anemia. Yearly 
health care treatment costs are approximately 3 times higher 
for patients with CKD with anemia versus patients with CKD 

FIGURE 1. PROGNOSIS OF CKD BY GFR AND ALBUMINURIA CATEGORIES3

 

CKD, chronic kidney disease; GFR, glomerular filtration rate.

Republished from de Boer IH, Khunti K, Sadusky T, et al. Diabetes management in chronic kidney disease: a consensus report by the American Diabetes Asso-

ciation (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes Care. 2022;45(12):3075-3090. doi:10.2337/dci22-0027, under the terms of 

the Creative Commons CC BY license.
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without anemia.7 A recent study demonstrated that patients 
with CKD with anemia were more likely than patients with 
CKD without anemia to use health care resources, including 
all-cause hospitalizations, emergency department (ED) visits, 
skilled nursing facility and hospice admissions, outpatient clinic 
visits, and health care practitioner visits.11 Additionally, anemia 
in CKD is associated with decreased work productivity and is 
an independent risk factor for decreased health-related quality 
of life (HRQOL).7 While minimal patient-reported outcomes 
data exist in nephrology studies, symptoms related to anemia in 
CKD, such as fatigue, weakness, shortness of breath, dizziness, 
headaches, and depression, as well as CV complications, have 
been shown to reduce HRQOL.12,13 Fortunately, recent literature 
suggests that patients with anemia undergoing dialysis who are 
being treated for anemia incur lower costs, have lower health 
care resource utilization and better HRQOL compared with 
untreated patients.14 This provides an opportunity for pharma-
cists to positively impact patient care.

STAR*

What are some treatment challenges with managing 
anemia in CKD?

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

Treatment of Anemia in CKD
Current guideline-recommended treatment strategies for 
anemia in CKD are largely related to the pathophysiologic 
causes of the disease. Progressive reduction of endogenous 
erythropoietin (EPO) production is a major contributor 
to the development of anemia. Additional causes include 
absolute iron deficiency due to blood loss or impaired iron 
absorption, ineffective iron stores due to elevated hepcidin, 
systemic inflammation from CKD and other comorbidities, 
reduced bone marrow response to EPO because of uremic 
toxins, reduced red blood cell life span, and vitamin B12 or 
folic acid deficiencies.15 These mechanisms are shown in 
FIGURE 2.16 The black and gray arrows represent normal physi-
ology (black for iron and hormonal fluxes, gray for regulatory 
processes), whereas the colored arrows represent the addi-
tional effects of CKD (blue for activation, red for inhibition).

EPO Production and Iron Deficiency
Most current treatment options for anemia in CKD address 
iron deficiency and reduced EPO production. 

Per the KDIGO guidelines, the standard of care for anemia 
in CKD involves iron supplementation and erythropoiesis-stim-

ulating agents (ESAs).4 Iron indices, including the transferrin 
saturation (TSAT) and ferritin, provide information to assist 
clinicians in determining the appropriateness of iron therapy. 
Serum ferritin is most commonly used to evaluate storage 
iron; the transferrin saturation (serum iron times 100 divided 
by total iron binding capacity) is typically regarded as the best 
measure of the availability of iron to support erythropoiesis.4 
Specifically, KDIGO recommends the initiation of iron therapy 
in patients who are not on ESA to increase Hb without starting 
ESA if TSAT is less than or equal to 30% and ferritin is less 
than or equal to 500 ng/mL; initiation of iron therapy is recom-
mended in patients receiving ESA to increase Hb if a decrease 
in ESA is desired and TSAT is less than or equal to 30% and 
ferritin is less than or equal to 500 ng/mL.4 Once iron is initi-
ated, iron administration is guided by Hb response, iron indices, 
ESA management, and the patient’s clinical status. Therefore, 
iron supplementation, either orally or intravenously, remains an 
important mainstay of therapy. However, iron products given 
via all routes of administration have notable AEs that may limit 
adherence.4 Additionally, oral iron is associated with drug inter-
actions related to reduced bioavailability, and intravenous iron 
administration can result in iron overload.17,18 Available iron 
products are shown in TABLE 1.19-29

ESAs replace the insufficient endogenous EPO production 
related to CKD progression, which reduces the need for red 

FIGURE 2. PATHOPHYSIOLOGY OF CKD16

 

CKD, chronic kidney disease; EPO, erythropoietin; ESA, erythropoiesis-
stimulating agent; RBC, red blood cell.
Republished with permission from Babbit J and Lin H, Mechanisms of 
Anemia in CKD, J Am Soc Nephrol, volume 23, issue 10, pages 1631-1634, 
www.ncbi.nlm.nih.gov/pmc/articles/PMC3458456/
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blood cell transfusions and reduces anemia-related symptoms. 
KDIGO recommends balancing these potential benefits against 
the risk of harm in individual patient situations.4 Dosing of 
these agents is highly variable, and serious adverse reactions 
may occur.4 Specifically, high doses of ESA have been shown 
to increase CV events, including death, myocardial infarction, 
congestive heart failure, and stroke, especially in patients with 
higher Hb targets (13.5 g/dL).30,31 Therefore, current recommen-
dations are to utilize ESAs to correct Hb levels that are below 
10 g/dL with a target not to exceed 11.5 g/dL.4 Available ESAs 
are shown in TABLE 1.19-29

One major concern related to ESA therapy is ESA hyporespon-
siveness, defined as a failure to achieve target Hb levels with 
ESA treatment. A failure is defined as no increase in Hb concen-
tration from baseline after the first month of ESA treatment on 
appropriate weight-based dosing, or a need to increase the ESA 
dose twice up to 50% beyond the dose at which a patient had 
previously been stable to maintain a stable Hb concentration. 
While ESA hyporesponsiveness may be transient, it can often be 
clinically challenging to treat due to multifactorial causes such 
as iron deficiency, hypothyroidism, inadequate dialysis, vitamin 
deficiency, pure red cell aplasia, and angiotensin-converting 
enzyme inhibitor/angiotensin II receptor blocker use. Often the 
diagnosis of ESA hyporesponsiveness is only determined after 
a patient has been exposed to escalating doses of the agents, 

which is not optimal.4 
Additionally, challenges exist in defining and treating iron 

deficiency. Iron deficiency can be classified as either absolute 
iron deficiency or functional iron deficiency. Absolute iron 
deficiency is defined as a TSAT less than 20% and a serum 
ferritin less than 100 ng/mL in NDD-CKD/peritoneal dialysis 
patients or less than 200 ng/mL in hemodialysis patients. 
Absolute iron deficiency typically responds well to oral or 
intravenous iron supplementation. In contrast, functional iron 
deficiency is associated with TSAT less than 20% and serum 
ferritin higher than the levels defining absolute iron deficiency. 
Since the pathophysiology is related to inflammation, functional 
iron deficiency does not respond as well to iron supplementa-
tion. These complexities, among others, have led to clinical 
inertia in using guideline-recommended treatments, resulting 
in an undertreatment of anemia in CKD. A cross-sectional 
analysis in the Chronic Kidney Disease Outcomes and Practice 
Patterns Study (CKDopps) showed that a substantial propor-
tion of patients with low Hb levels and iron deficiency were not 
treated.32 Additionally, the disease itself presents challenges for 
clinicians to overcome, as the development and progression of 
anemia varies considerably among patients and is often affected 
by comorbidities and other causes. Controversies persist related 
to how to interpret labs and when to initiate treatment.33,34 

Professional organizations differ regarding levels of ferritin and 

TABLE 1. SELECTED AGENTS FOR STANDARD OF CARE IN TREATMENT OF ANEMIA IN CKD19-29

Drug Brand name Mechanism of action Clinical pearls

Ferrous sulfate Generic Oral iron supplement 200 mg elemental iron per day recommended

Ferric citrate Auryxia Oral iron supplement Approved for iron supplementation in NDD-CKD and as a 
phosphate binder in DD-CKD

Iron dextran InFED Intravenous iron supplement Anaphylactic reactions reported; test dose required

Sodium ferric gluconate Ferrlecit Intravenous iron supplement For DD-CKD patients receiving ESA

Iron sucrose Venofer Intravenous iron supplement Can be used in both NDD-CKD and DD-CKD, and for 
patients receiving ESA

Ferumoxytol Feraheme Intravenous iron supplement Hypersensitivity reactions reported in patients who had 
previously tolerated therapy

Ferric carboxymaltose Injectafer Intravenous iron supplement For NDD-CKD or intolerance to oral iron products

Ferric derisomaltose Monoferric Intravenous iron supplement For NDD-CKD or intolerance to oral iron products; single-
dose therapy

Epoetin alfa Epogen, Procrit ESA Dosed multiple times weekly

Darbepoetin alfa Aranesp ESA Longer half-life than epoetin alfa; can dose less frequently

Methoxy-PEG epoetin beta Mircera ESA Longest half-life of ESAs; can dose every 2 weeks in both 
NDD-CKD and DD-CKD

CKD, chronic kidney disease; DD-CKD, dialysis-dependent CKD; NDD-CKD, non–dialysis-dependent CKD; ESA, erythropoiesis-stimulating agent.
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TSAT to target and at which to initiate therapy, and discrep-
ancies exist between ferritin and TSAT compared with Hb at 
different stages of CKD.4,35,36 The differences in Hb thresholds 
for diagnosis of anemia versus recommended treatment targets 
further complicate management. Thus, studies suggest that 
cumulative prescribing of anemia therapy in patients with Hb 
less than 10 g/dL over a 12-month period is 40%, and only 28% 
for ESAs.33 Finally, a potential delay in diagnosis of anemia 
could be contributing to undertreatment. The KDIGO guide-
lines recommend testing levels of Hb, ferritin, and TSAT in 
patients with CKD without anemia at least annually in stage 3 
CKD, twice annually in stage 4 CKD and stage 5 non-dialysis 
patients, and every 3 months in patients receiving dialysis; more 
frequent measurement is recommended in patients with CKD 
and anemia.4 Results of data in the CKDopps study indicated 
that fewer than 50% of patients with Hb levels below 10 g/dL 
had TSAT and ferritin measurements within 3 months, including 
47% of US patients in the study.32 

While not optimal, these data provide multiple opportuni-
ties for pharmacists to intervene in the care of patients with 
CKD. Pharmacists can assist with screening for anemia-related 
symptoms and guideline-recommended laboratory testing. 
Pharmacists can also recommend appropriate dosage adjust-
ments and monitor adherence to medication regimens. Finally, 
pharmacists can maintain knowledge of new and evolving 
information about the disease state and emerging therapies 
related to anemia in CKD.

STAR

Traditional therapies for anemia in CKD focus on EPO 
production, but what additional treatment targets might 
benefit these patients?

Inflammation and Hepcidin
Recent developments in understanding the pathophysi-
ology of anemia in CKD have led to novel emerging treat-
ment targets. Historically, the focus of treatment has been 
on the reduction in EPO production by the interstitial fibro-
blasts in the renal cortex of the kidney as CKD progresses. 
However, the role of systemic inflammation and contribution 
of hepcidin have been more fully elucidated in recent years. 
A key regulator of iron utilization, recycling, and transport, 
the main function of hepcidin is to protect against iron over-
load. Hepcidin decreases the ferroportin iron exporter in the 
duodenum and on macrophages, which leads to a decrease in 
absorption of dietary iron and a decrease in iron release from 

storage in the spleen and liver. This in turn creates a func-
tional iron deficiency, with less circulating iron available for 
erythropoiesis and more iron remaining in storage. In chronic 
inflammatory states, hepcidin production is increased. Addi-
tionally, renal clearance of hepcidin is impaired in CKD, 
leading to increased circulating levels of hepcidin in this 
patient population.37 

Hypoxia-Inducible Factor System
In addition to hepcidin, the hypoxia-inducible factor (HIF) 
system plays a major role in response to oxygen availability 
at cellular, tissue, and systemic levels. This includes angio-
genesis, ventilation, adenosine 5′-triphosphate (ATP) produc-
tion, and the switch from aerobic to anaerobic metabolism. 
The HIF system is an important regulator of EPO production 
through response to hypoxia in tissues. In patients with CKD, 
hypoxia can be due to multiple factors, including inflamma-
tion and abnormalities in oxygen sensing. In advanced CKD, 
decreased renal blood flow and severe anemia can lead to 
diminished oxygen delivery to the kidneys. Small decreases 
in oxygen content cause an increase in HIF, which results 
in increased transcription of the erythropoietin gene. This 
increases levels of circulating EPO, increased erythropoiesis, 
and decreased apoptosis of erythroid progenitors in the bone 
marrow. Finally, the HIF system is a major factor in iron mobi-
lization, improving iron availability and utilization. Intestinal 
iron absorption is increased, and the transferrin receptor on 
proerythrocytes is upregulated, increasing iron uptake.37,38 

In a state of normoxia, the subunit HIF-a is hydroxylated 
for degradation by the enzyme prolyl hydroxylase (PH). The 
subunit HIF-b is continuously expressed but is not sensitive to 
hydroxylated degradation. In a state of hypoxia, HIF-a accumu-
lates, moves to the nucleus, and binds with HIF-b. This complex 
then binds with coactivators that activate oxygen-sensitive 
genes, including the erythropoietin gene, to increase produc-
tion.39 This pathway has been explored for development of new 
therapeutic agents that can regulate levels of HIF (specifically 
HIF-a). A new class of agents, the HIF-prolyl hydroxylase 
inhibitors (HIF-PHIs), inhibit the action of PH. This inhibi-
tion leads to an increase in the levels of HIF, which leads to 
an increase in endogenous EPO production that results in a 
consistent physiologic level of EPO. The increased levels of 
HIF also may address functional iron deficiency by increasing 
available iron for erythropoiesis.38 All of these mechanisms are 
represented in FIGURE 3.38

Patients with CKD frequently experience both absolute and 
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relative iron deficiency. High levels of uremic toxins, as well as 
other comorbid disease states that result in chronic inflamma-
tion, prevent adequate intestinal iron absorption and release of 
iron from storage. In addition to stimulating hepcidin, inflam-
matory cytokines induce ferritin expression, inhibit ferroportin, 
and promote the uptake of iron bound to transferrin. These 
mechanisms promote intracellular iron storage and limit the 
availability of iron for erythropoiesis.15 Through stimulating 
increased EPO production, HIF-PHIs address these major 
pathophysiologic concerns and complement the existing guide-
line-recommended therapies.

There are multiple orally administered HIF-PHIs that are 
under development across several countries, including roxa-
dustat, vadadustat, molidustat, enarodustat, and desidustat. All 
these agents have reached phase 3 trials, with 2 agents (roxadu-
stat and vadadustat) submitting New Drug Applications to the 
FDA. Roxadustat was denied by the FDA in August 2021 with 
a request for an additional clinical trial on the CV safety of the 
drug in both the NDD-CKD and DD-CKD patient populations; 
vadadustat was denied by the FDA in March 2022, also with a 

request for more CV safety data.40,41 Daprodustat (Jesduvroq) 
received FDA approval on February 1, 2023, for treatment of 
anemia in CKD in adults who have been receiving dialysis for 
at least 4 months.42,43 TABLE 244-55 summarizes the clinical trial 
results of selected phase 3 trials for these agents. 

The totality of the HIF-PHI data suggests that these agents 
are effective in both NDD-CKD and DD-CKD patients. Specifi-
cally, roxadustat was superior to placebo and noninferior to 
ESA therapy in increasing Hb levels from baseline; daprodu-
stat and vadadustat were both noninferior to ESA therapy in 
increasing Hb levels as well. However, some safety signals have 
appeared, specifically related to CV events, that impacted the 
FDA decisions for both roxadustat and vadadustat and led to 
daprodustat carrying a black box warning for increased risk of 
death, myocardial infarction, stroke, venous thromboembolism, 
and thrombosis of vascular access. The roxadustat studies were 
not powered to examine CV events, while vadadustat did not 
meet the noninferiority criteria for time to first major CV event 
(MACE) when compared with darbepoetin alfa in patients with 
NDD-CKD. However, daprodustat was noninferior to darbepo-
etin alfa for time to first MACE in both patients with NDD-CKD 
and patients with DD-CKD. 

HIF-PHIs present some potential advantages over currently 
available agents. All are orally available, which is of particular 
interest to patients with NDD-CKD. The consistent EPO levels 
produced in the presence of HIF-PHI result in less variability, 
which could potentially lower rates of AEs versus ESA.37 The 
mechanism of action suggests that these agents could be effec-
tive in patients with ESA hyporesponsiveness, and patients could 
potentially benefit from the non-erythropoietic effects such as 
blood pressure control, lipid lowering, ischemia protection, and 
slowed CKD progression seen in some of the clinical trials.15 
However, questions about long-term safety remain, and the 
off-target non-erythropoietic effects could also present safety 
risks such as angiogenesis with negative outcomes (eg, diabetic 
retinopathy, tumor progression), thrombotic events, pulmonary 
hypertension, or kidney fibrosis. 

The first-in-class approval of daprodustat provides another 
option in the therapeutic arsenal for patients on dialysis who 
have anemia in CKD. Daprodustat should not serve as a substi-
tute for patients requiring immediate correction of anemia with 
a blood transfusion, and it should not be used in patients who 
are not receiving dialysis. Daprodustat (and other HIF-PHIs if 
approved) will likely serve as an alternative to ESA, specifically 
in patients for whom ESAs are not indicated (eg, ESA hypo-
responsiveness, pure red cell aplasia) or in whom injectable 

FIGURE 3. MECHANISM OF ACTION OF HIF-PHI38

 

DcytB, duodenal cytochrome B; DMT1, divalent metal transporter 1; EPO, 
erythropoietin; HIF, hypoxia-inducible factor; HIF-PH, hypoxia-inducible fac-
tor prolyl hydroxylase.
Republished from Gupta N, Wish JB. Hypoxia-inducible factor prolyl hy-
droxylase inhibitors: a potential new treatment for anemia in patients with 
CKD. Am J Kidney Dis. 2017;69(6):815-826, under the terms of the Creative 
Commons CC-BY-NC-ND license.
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TABLE 2. SUMMARY OF SELECT CLINICAL TRIAL DATA FOR HIF-PHIs44-55

Trial Patient population Design Primary end point(s) Outcomes

Daprodustat

ASCEND-ND NDD-CKD Daprodustat vs 
darbepoetin alfa

Randomized, open-label 
(sponsor-blind), active-
controlled, parallel-
group, multicenter, 
international study

Mean change in Hb from 
baseline to weeks 28-52

Time to MACE

Daprodustat was noninferior to 
darbepoetin alfa.

MACE occurred 19.5% with 
daprodustat vs 19.2% with 
darbepoetin alfa (HR, 1.03; 
95% CI, 0.89-1.19), met the 
prespecified noninferiority 
margin.

ASCEND-D DD-CKD Daprodustat vs ESA 
(epoetin alfa in HD, 
darbepoetin alfa in PD)

Randomized, open-label 
(sponsor-blind), parallel-
group, multicenter, 
international study

Mean change in Hb from 
baseline to weeks 28-52

Time to MACE

Daprodustat was noninferior to 
ESA (epoetin alfa/darbepoetin 
alfa).

MACE occurred in 25.2% with 
daprodustat vs 26.7% with 
ESA group (HR, 0.93; 95% CI, 
0.81-1.07), met the prespecified 
noninferiority margin.

Roxadustat

ALPS NDD-CKD

Roxadustat vs placebo

Randomized, double-
blind, multicenter, 
international studies

EMA: Hb response (Hb ≥11.0  
g/dL and Hb change ≥1.0 g/
dL in patients with baseline 
Hb >8.0 g/dL or ≥2.0 g/dL 
in patients with baseline Hb 
≤8.0 g/dL) at 24 weeks

FDA: Change in baseline 
Hb to average Hb during 
weeks 28-52

Roxadustat showed superior 
efficacy against placebo in 
both primary end points.

ANDES NDD-CKD Change in Hb (weeks 28-
52) 

Proportion of patients 
achieving an Hb response
(Hb ≥11.0 g/dL and increase 
≥1.0 g/dL in patients 
with baseline >8.0 g/dL, 
or increase ≥2.0 g/dL in 
patients with baseline ≤8.0  
g/dL) at week 24

Roxadustat showed superior 
efficacy against placebo in 
both primary end points.

OLYMPUS NDD-CKD Mean change from baseline 
in Hb (averaged over weeks 
28-52)

Primary: Roxadustat showed 
superior efficacy against 
placebo.

Secondary: Roxadustat 
reduced RBC transfusions vs 
placebo.

DD-CKD, dialysis-dependent chronic kidney disease; EMA, European Medicines Agency; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HD, 
hemodialysis; HIF-PHI, hypoxia-inducible factor-prolyl hydroxylase inhibitor; HR, hazard ratio; IV, intravenous; LDL-C, low-density lipoprotein cholesterol; MACE, 
major adverse cardiovascular event; NDD-CKD, non–dialysis-dependent chronic kidney disease; PD, peritoneal dialysis; RBC, red blood cell.

Continued on next page
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TABLE 2. SUMMARY OF SELECT CLINICAL TRIAL DATA FOR HIF-PHIs44-55 (continued)

Trial Patient population Design Primary end point(s) Outcomes

DOLOMITES NDD-CKD Roxadustat vs 
darbepoetin alfa

Randomized, open-label, 
multicenter, Europe only

Hb response (Hb ≥11.0 g/
dL and Hb change from 
baseline ≥1.0 g/dL in 
patients with baseline Hb 
>8.0 g/dL, or ≥2.0 g/dL in 
patients with baseline Hb 
≤8.0 g/dL) during the first 
24 weeks (noninferiority 
margin, ≤15%)

Primary: Roxadustat was 
noninferior to darbepoetin alfa.

Secondary: Roxadustat was 
noninferior to darbepoetin alfa 
for time to first occurrence of 
hypertension.

Secondary: Roxadustat was 
superior to darbepoetin alfa for 
time to first IV iron and change 
in LDL-C from baseline.

PYRENEES DD-CKD Roxadustat vs epoetin 
alfa or darbepoetin alfa

Randomized, open-label, 
multicenter,
Europe only

Hb change from baseline to 
the average of weeks 28-36 
without rescue therapy

Hb change from baseline 
to the average of weeks 
28-52, regardless of rescue 
therapy

Roxadustat was noninferior 
to ESA (epoetin alfa or 
darbepoetin alfa) for both 
primary end points.

ROCKIES DD-CKD Roxadustat vs epoetin 
alfa

Randomized, open-
label, international, 
multicenter

Mean change in Hb from 
baseline to weeks 28-52

Roxadustat was noninferior to 
epoetin alfa.

SIERRAS DD-CKD Roxadustat vs epoetin 
alfa

Randomized, open-label, 
multicenter, US only

Mean change in Hb from 
baseline to weeks 28-52

Roxadustat was noninferior to 
epoetin alfa.

HIMALAYAS DD-CKD Roxadustat vs epoetin 
alfa

Randomized, open-
label, international, 
multicenter

FDA: Mean change in Hb 
from baseline to weeks 
28-52

EMA: Hb response at 
2 consecutive visits (5 
days apart) during weeks 
1-24, censored for rescue 
therapy within 6 weeks 
of the Hb response (Hb 
≥11.0 g/dL with an increase 
from baseline ≥1.0 g/dL 
in patients with baseline 
>8.0 g/dL or ≥2.0 g/dL in 
patients with baseline ≤8.0 
g/dL)

Roxadustat was noninferior 
to epoetin alfa in 
both primary end points.

DD-CKD, dialysis-dependent chronic kidney disease; EMA, European Medicines Agency; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HD, 
hemodialysis; HIF-PHI, hypoxia-inducible factor-prolyl hydroxylase inhibitor; HR, hazard ratio; IV, intravenous; LDL-C, low-density lipoprotein cholesterol; MACE, 
major adverse cardiovascular event; NDD-CKD, non–dialysis-dependent chronic kidney disease; PD, peritoneal dialysis; RBC, red blood cell.

Continued on next page
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TABLE 2. SUMMARY OF SELECT CLINICAL TRIAL DATA FOR HIF-PHIs44-55 (continued)

Trial Patient population Design Primary end point(s) Outcomes

Vadadustat

PRO2TECT -
CORRECTION

NDD-CKD not 
previously treated 
with an ESA with 
an Hb <10 g/dL 
(US)

Vadadustat vs 
darbepoetin alfa

International, random-
ized, noninferiority 
studies

Mean change in baseline Hb 
through weeks 24-36

Time to first MACE

Vadadustat was noninferior 
to darbepoetin alfa for mean 
change in baseline Hb.

Vadadustat did not meet 
noninferiority criteria for time 
to first MACE, but only in the 
non-US study population.

PRO2TECT -
CONVERSION

NDD-CKD previ-
ously treated with 
an ESA with an Hb 
of 8-11 g/dL (US), 
9-12 g/dL (other 
countries) 

INNO2VATE 
program

DD-CKD (1 trial in  
incident DD-CKD; 
1 trial in prevalent 
DD-CKD)

Vadadustat vs darbepo-
etin alfa

International, random-
ized, noninferiority 
studies

Mean change in baseline Hb 
through weeks 24-36

Time to first MACE

Vadadustat was noninferior 
to darbepoetin alfa in both 
primary end points.

Secondary: Vadadustat was 
noninferior to darbepoetin alfa 
for maintenance of Hb levels.

DD-CKD, dialysis-dependent chronic kidney disease; EMA, European Medicines Agency; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HD, 
hemodialysis; HIF-PHI, hypoxia-inducible factor-prolyl hydroxylase inhibitor; HR, hazard ratio; IV, intravenous; LDL-C, low-density lipoprotein cholesterol; MACE, 
major adverse cardiovascular event; NDD-CKD, non–dialysis-dependent chronic kidney disease; PD, peritoneal dialysis; RBC, red blood cell.

medications create a barrier to patient compliance. However, 
based on their off-target effects and early safety signals in 
clinical trials, these agents should likely be avoided in patients 
with known malignancy or CV comorbidities, similar to ESAs.56 
As part of a multidisciplinary care team, it will be important 
for pharmacists to remain current on the literature so they can 
ensure that health care professionals prescribe these agents for 
appropriate patients as part of their overall treatment regimen 
and that monitoring parameters for anemia in CKD, such as Hb 
and iron indices, are followed per the KDIGO guidelines.4 

STAR

How can pharmacists assist in reducing health care 
disparities for patients with anemia in CKD?

Health Care Disparities and Access
Similar to other disease states, disparities exist in the preven-
tion and management of CKD. CKD disproportionately 
impacts communities of color, with non-Hispanic Black 
patients having a higher prevalence of CKD (16%) than 
Hispanic patients (14%), patients of Asian descent (13%), 
and White patients (13%).57 In addition, despite comprising 
only approximately 13% of the US population, African Amer-
ican patients have a 2- to 4-fold greater incidence of ESRD 

compared with White patients and account for nearly 36% of 
patients receiving maintenance dialysis.58 Patients of racial 
and ethnic minority populations, especially Hispanic and 
Black patients, have a more rapid decline in renal function 
(once proteinuria develops) compared with White patients. 
Additionally, anemia is more likely to occur as a complication 
of ESRD in ethnic minority groups versus White patients, and 
African American patients have been shown to have lower Hb 
levels at the start of dialysis when compared to other ethnic 
groups.59,60 Comorbid conditions that contribute to the devel-
opment of CKD, such as DM and HTN, are more prevalent 
in African American patients than in White patients and may 
be a leading cause of these disparities.61 However, determi-
nants of health, including access to health care, social and 
cultural factors, individual risk factors, and biological and 
genetic factors, are also likely to play a major role. FIGURE 458 
summarizes the impact of these factors on outcomes in CKD.

Biologic and genetic factors are the subject of ongoing 
research. Some evidence suggests that polymorphisms in the 
apolipoprotein L1 gene (APOL1) are linked to an increased 
incidence of ESRD in African American patients. This polymor-
phism could account for a significant percentage of the ESRD 
disparity between African American patients compared with 
other ethnic groups.58 Other genetic diseases, such as sickle cell 
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anemia, can precipitate CKD and potentially contribute to the 
disparities between patient populations.58 

Individual risk factors related to demographics and behavior 
may create or exacerbate health care disparities. Gender differ-
ences may alter progression rate and CKD outcomes; a higher 
prevalence of pre-dialysis CKD exists in women versus men, 
partially due to longer life expectancy and the subsequent 
decline of kidney function with age. However, overestimation of 
CKD in women may be possible due to eGFR equations that do 
not adequately account for differences between genders. Once 
CKD develops, renal function declines faster in men and rates 
of dialysis are higher in men than in women. Mortality related 
to CKD is higher in men than women before the initiation of 
dialysis, but once dialysis is initiated, the mortality rates do 
not differ significantly.62 QOL appears to be worse in women, 
with higher reports of symptom burden and greater severity of 
symptoms.62 Risk behaviors, including alcohol and tobacco use, 
affect CKD progression and outcomes in all genders and require 
individualized intervention.

The social and physical context of a patient’s environment can 
heavily influence prevention and management of CKD. Patients 
with limited physical access to health care, either due to living 
conditions or economic factors, may not be able to engage in 
management of comorbidities to prevent CKD from developing 
or progressing. Similarly, they may not be able to effectively 
manage CKD complications once they begin, because many of 
these complications require multiple medications and frequent 
lab testing and follow-up. Dialysis presents additional chal-
lenges involving transportation, time away from work or family, 
and cost. Socioeconomic status, including income and education 

level, has a significant impact on adequate care; a recent meta-
analysis demonstrated that lower income and lower education 
were associated with higher CKD prevalence, and lower income 
was also associated with greater rates of CKD progression.63 
Lower education and lower health literacy contribute to lack 
of awareness of CKD, especially early in the disease process.64 
Health literacy can be translated into understanding one’s health 
and consequences; however, there are confounding issues of 
language barriers, low education, and cognitive impairment. 
A systematic review of studies that included health literacy in 
CKD showed that non-White ethnicity and low socioeconomic 
status were consistently and independently associated with 
limited health literacy.64

Lack of resources, particularly insurance coverage, has a 
dramatic effect on health disparities in CKD. An analysis in unin-
sured patients with NDD-CKD showed that 40% of patients with 
HTN were less likely to be treated for their HTN, and 55% were 
less likely to receive recommended medical therapy compared 
with insured patients.65 Additional data indicate that African 
American patients and Hispanic patients have more difficulty 
accessing care, including insurance and physician visits, than 
patients of other ethnicities, and younger patients have more 
difficulty accessing care than older patients.66 These findings 
highlight an opportunity for pharmacists to provide necessary 
education for patients and health care providers related to early 
screening and detection of CKD, particularly in patients with 
known comorbidities that impact disease progression. 

While it is difficult to fully elucidate the true financial and 
economic burden of CKD, data support that in general, costs 
increase with the stages of CKD. ESRD and dialysis result in the 
highest cost; care for a patient with ESRD may exceed $180,000 
per year. This does not account for additional costs related to 
transportation, disability and unemployment, and management 
of comorbidities.67  

Health disparities along with the rising costs of managing 
CKD complications have prompted a growing movement to 
address concerns on a more global level. In 2020, the World 
Kidney Day Steering Committee proposed an action plan to 
promote early prevention and detection strategies for CKD.68 
They concluded that primary prevention should focus on 
modification of risk factors, and secondary prevention should 
address blood pressure optimization, glycemic control, and 
avoiding high-protein/high-sodium diets. Finally, tertiary 
prevention should help patients and providers manage uremia, 
anemia, CV disease, and other confounding factors to delay 
need for dialysis. The Steering Committee proposed 3 overall 

FIGURE 4. DETERMINANTS OF HEALTH ON CKD OUTCOMES58

 

CHF, congestive heart failure; CKD, chronic kidney disease, DM, diabetes 
mellitus; ESRD, end-stage renal disease; HTN, hypertension.
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goals that provide multiple opportunities for pharmacists to 
use their unique perspectives and approaches to positively 
contribute as a member of the health care team for patients 
with CKD.68

1. Empowerment through health literacy to develop and 
support national campaigns that bring public awareness to 
prevention of kidney disease.

2. Population-based approaches to manage key known risks 
for kidney disease, such as blood pressure control and 
effective management of obesity and diabetes.

3. Implementation of screening at-risk populations for CKD, 
universal access to essential diagnostics of early CKD, 
availability of affordable basic technologies, and essen-
tial medicines and task shifting from doctors to frontline 
health care workers to target progression of CKD and other 
secondary preventive approaches more effectively.

The Role of the Pharmacist 
As medication experts, pharmacists have a unique role to 
play in addressing health care disparities in patients with 
CKD. Pharmacists are often more accessible than other 
health care professionals, as 89% of Americans live within 
5 miles of a community pharmacy.69 Pharmacists in both 
outpatient and inpatient clinical settings can work directly 
with care providers to overcome the challenges their patients 
are facing in receiving care. For example, pharmacists can 
assist patients with obtaining medications and navigating 
complex methods of administration. Pharmacists can also 
assist patients with understanding and enrolling in programs 
and insurance that enable them to afford their medications. 
In addition, pharmacists can identify patients who should 
be screened for early stages of CKD and encourage them to 
adhere to the medications that can help prevent the develop-
ment or progression of CKD.

For patients with limited access to health care due to 
geographical location, physical issues, or inability to afford 
transportation, pharmacists can engage through technology. 
Telehealth is an emerging mechanism that allows pharmacists 
to reach patients and providers despite physical separation; 
useful aspects of telehealth include texting, apps on tablets/
phones/computers, web-based applications, video confer-
encing, digital media, virtual support groups, interactive voice 
response, and even communication directly from medical 
devices such as sphygmomanometers and glucometers. 
Pharmacists can also use electronic communication for refill 
reminders and medication synchronization. These interac-

tions can be used to provide education for both patients and 
health care professionals involved in the management of 
CKD. Because more than 90% of adults across the socioeco-
nomic spectrum own a mobile phone, telehealth is an avenue 
that pharmacists can use to help optimize outcomes despite 
complex challenges.70-72  

A central focus of pharmacist intervention for patients with 
CKD involves medication education. Patients with ESRD take 
an average of 11 or 12 medications per day and have an average 
of 1.6 hospitalizations per year.73 Counseling, evaluating and 
encouraging medication adherence, and assessing for AEs and 
drug interactions have a significant impact on patient outcomes 
and health care costs.73 During these patient interactions, 
pharmacists can assess health literacy and cultural barriers to 
care and attempt to address them. This benefit extends to all 
settings where pharmacists provide medication education and 
evaluation. Recent data demonstrated that inpatient clinical 
pharmacist interventions for patients with CKD reduced the 
number of drug-related problems and prevented medica-
tion errors at discharge.74 Of note, the number of medication 
reconciliation discrepancies at admission and drug-related 
problems during hospitalization increased with decreasing 
eGFR, providing an opportunity for augmented benefit of phar-
macist intervention in patients with more advanced disease and 
higher resource utilization.74

Finally, with their unique knowledge of drug therapy options, 
pharmacists can assist patients with economic barriers to 
medication access. Generic equivalents, medication assistance 
programs, private and public insurance, and social assistance 
programs are important tools in the armamentarium of managing 
prescription costs. Pharmacists employed by or engaged with 
eligible facilities providing care to low-income and underin-
sured patients can assist their facilities in registering for and 
enrolling in the 340B Drug Pricing Program of the Public 
Health Service Act, allowing access to outpatient medications 
at discounted prices from the manufacturers. The savings in turn 
can be passed along to patients who otherwise might not be able 
to afford their medications.75

All these interventions are possible through the 2019 
Advancing American Kidney Health initiative, including 
the pharmacist-focused Advancing Kidney Health through 
Optimal Medication Management (AKHOMM).76 This initia-
tive began in 2020 in response to the Centers for Medicare 
& Medicaid Services and Innovation Center develop-
ment of new value-based kidney care models providing 
incentives for nephrology practices, dialysis providers, 
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and transplant centers to improve care in patients with 
CKD, on dialysis and posttransplant. The mission of 
AKHOMM is to engage pharmacists and key stakeholders 
in partnerships for optimal medication management in CKD, 
with the intent to improve health outcomes and reduce health 
care costs as well as improving pharmacoequity in diverse 
individuals with CKD. Ultimately, the AKHOMM aims to 
incorporate pharmacists into nephrology practices, kidney 
care companies, and health systems through development of a 
learning and action collaborative, which would accomplish the 
following 3 goals76:

•  Develop nephrology pharmacy practice standards for 
comprehensive medication management (CMM).

•  Develop nephrology pharmacy education standards, 
curriculum, and training programs.

•  Engage key stakeholders to drive optimal medication 
management practices.

While some barriers to implementation have been identified, 
work is ongoing to determine best practices for pharmacists 
in these roles.73 Currently the AKHOMM initiative is focused 
on engaging and training pharmacists to conduct CMM for 
patients with CKD, on dialysis or posttransplant.77 This repre-
sents a unique opportunity for pharmacists to be at the fore-
front of CKD management.

Conclusion 
Pharmacists have an important role in the management of 
patients with CKD overall. Many patients with CKD require 
complex drug therapy regimens, have comorbidities and 
complications, and experience polypharmacy. Pharmacists 
can assist with ensuring that drug therapy for each comor-
bidity and CKD complication is optimized. Patient educa-
tion about AEs, screening for drug-drug interactions, and 
providing dosage adjustments for renal function all allow 
pharmacists to use their unique skills to contribute to the 
care team in both outpatient and inpatient settings. If needed, 
pharmacists can recommend nephrology input when patients 
reach intermediate levels of CKD.

Specifically for patients with CKD, pharmacists in a variety 
of care settings can ensure that patients are screened for anemia 
and receive appropriate treatment. Literature supports the 
benefit of pharmacist-based anemia management, including 
faster time to Hb target, improved time with Hb in target 
range, decreased ESA utilization, more targeted ESA dosing, 
improved monitoring, and decreased overall health care costs. 
Pharmacists can facilitate shared decision making between 
patient and provider, carefully considering benefits, risks, 
and patient goals. Specific interventions that pharmacists can 
make for patients with anemia in CKD include the need for 
iron supplementation, optimal route of administration of iron, 
dosing and formulation of ESA, identification of patients where 
novel HIF-PHIs would be appropriate, frequency of monitoring, 
dosage adjustments based on lab results and patient symptoms, 
recognition of ESA hyporesponsiveness, and strategies for 
adherence to therapy. Pharmacists in the inpatient setting can 
assist with transitions of care, especially with medication recon-
ciliation on admission and at discharge. Pharmacists in all care 
settings can engage in national initiatives such as AKHOMM 
to provide unique expertise and perspectives on medication 
therapy management in CKD. Overall, pharmacists are uniquely 
positioned to optimize current management of therapy for both 
CKD overall and anemia specifically. 
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POSTTEST QUESTIONS

1. A 50-year-old Hispanic woman has type 2 diabetes, 
hypertension, and chronic kidney disease (CKD). 
Her medications include metformin, lisinopril, and 
amlodipine. Which risk factor does this patient have for 
developing anemia in CKD?
A. Age
B. Female sex
C. Diabetes
D. Race

2. Which of the following is true regarding the burden of 
anemia in CKD?
A. Anemia is more prevalent in earlier stages of CKD.
B. All-cause hospitalizations are similar in patients with 

CKD with and without anemia. 
C. Treating anemia in CKD can lower health care costs.
D. Anemia in CKD increases morbidity, but not mortality.

3. Treatment of anemia in CKD in patients undergoing 
dialysis provides which of the following benefits?
A. Slowed progression of CKD 
B. Increased health-related quality of life 
C. Reduction in the incidence of mineral and bone 

disorders
D. Reversal of structural kidney damage 

4. What is a limitation regarding the use of 
erythropoiesis-stimulating agents (ESAs) in treatment 
of anemia in CKD?
A. ESAs should only be used to correct Hb levels below 

11.5 g/dL.
B. ESAs can cause hyperresponsiveness.
C. ESAs can cause serious adverse reactions such as 

cardiovascular events. 
D. ESAs increase the need for red blood cell transfusions.

5. What is a pathophysiologic mediator of functional iron 
deficiency in CKD? 
A. Increased hepcidin
B. Decreased erythropoietin (EPO)
C. Decreased hypoxia-inducible factor (HIF) 
D. Increased ferroportin

6. Which of the following is TRUE regarding the 
mechanism of action of HIF-prolyl hydroxylase (PH) 
inhibition? HIF-PH inhibition increases: 
A. Hepcidin 
B. Apoptosis of erythroid progenitors
C. Endogenous EPO 
D. Circulating iron

7. Which of the following is TRUE regarding the clinical 
trial results of HIF-PH inhibitors compared with ESAs?
A. Daprodustat was noninferior for major adverse 

cardiovascular events (MACE). 
B. Roxadustat was superior for hemoglobin (Hb) 

response.
C. Vadadustat was superior for Hb response.
D. Vadadustat was noninferior for MACE in patients not 

undergoing dialysis.

8. What is the Advancing Kidney Health through Optimal 
Medication Management (AKHOMM)?
A. A guideline-recommended treatment pathway for 

anemia in CKD 
B. A national initiative that aims to incorporate 

pharmacists into nephrology practices
C. A comprehensive list of monitoring parameters to 

identify ESA hyporesponsiveness
D. A study that highlights best practices for reducing 

adverse drug effects when treating anemia in CKD

9. PB is a 78-year-old African American who is a retired 
high school principal with Medicare insurance. Which 
individual risk factor does PB have that may create or 
exacerbate health care disparities?
A. Educational level
B. Insurance
C. Race
D. Low health literacy

10. Per the recommendations from the 2020 World Kidney 
Day Steering Committee, which of the following is 
part of an action plan to promote early prevention and 
detection of CKD to reduce health disparities?
A. Avoiding generic medications in the treatment of 

comorbidities that contribute to CKD development
B. Increasing referrals to nephrologists for management 

of stage 1-2 CKD
C. Requiring in-person visits for CKD screening
D. Improving health literacy 
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