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Chairman’s Note

AFTER ALMOST 2 YEARS OF ATTENDING conferences virtually, 
the Pharmacy Times® editorial team is looking forward to 
getting back on the road again.

This month, team members will be at the Pharmacy 
Development Services PDS 2022 conference in Orlando, 
Florida. Things really ramp up in March, when we will 
attend the 2022 Community Oncology Alliance’s ’22 
Community Oncology Conference in Kissimmee, Florida, 
and the American Pharmacists Association’s 2022 Annual 
Meeting & Expo in Boston, Massachusetts. In April, Pharmacy 
Times® will be onsite at the Hematology/Oncology Pharmacy 
Association Annual Conference 2022, also in Boston.

Check out our conference page on the Pharmacy Times® 

website to stay up to date on our coverage, which includes 
news and video interviews (https://www.pharmacytimes.com/
conference). We hope to see you at these industry meetings!

In other Pharmacy Times® news, we are launching a 
Future of Pharmacy initiative, where we look broadly at 
where the profession is going and what changes are here 
to stay, because of the COVID-19 pandemic. Topics will 
include the elevated role of pharmacy technician and sup-
port staff members, technology growth, consumer expecta-
tions of pharmacies and pharmacists, changes at pharmacy 
schools and to their curricula, integrated health, pharmacy 
professional burnout, and alternate career paths. Be on the 
lookout for related videos and articles under a new resource 
center that will be created on PharmacyTimes.com.

Meanwhile, in this month’s print issue, to coincide 
with Valentine’s Day, we look at heart health. This month’s 
cover feature examines medication adherence issues that 
affect cardiovascular management. The OTC Focus article 
explores the latest developments in heart health supple-
ments. And the Generic Focus article discusses new study 
results showing that Medicare could save money using 
generic cardiovascular medications.

This issue also includes information about medications 
for weight loss, age-related mix-ups for COVID-19 vaccines, 
helping patients maintain good oral health, as well as part 
2 of the 2021 Pharmacy Times® salary survey.

Finally, amid some encouraging news on the pandemic 
front, we again thank pharmacy professionals for their 
heroic efforts during the past 2 years. A dozen states and 
more than 1200 US counties are reporting drops of 25% or 
more in new COVID-19 cases, new federal data. Let’s hope 
that this positive trend continues.

Thanks for reading!

We’re Getting Back 
on the Road Again
MIKE HENNESSY JR
President & CEO
MJH Life Sciences®

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.
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Tell us why you’re proud to be a pharmacist and why 
the profession is so important.

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

BE SOCIAL!

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

Drug name Indication Manufacturer Date approved

Inclisiran (Leqvio) Indicated as the first small interfering RNA therapy 
to be approved to reduce low-density lipoprotein 
cholesterol with 2 doses per year, following an 
initial dose and a dose at 3 months.

Novartis 12/22/21

Secukinumab (Cosentyx) Indicated for individuals 4 years or older with active 
enthesitis-related arthritis and for individuals 
aged 2 years or older with active juvenile psoriatic 
arthritis

Novartis 12/22/21

Tralokinumab-ldrm (Adbry) Indicated for the treatment of moderate-to-severe 
atopic dermatitis for adults whose disease is not 
well controlled with topical prescription therapies 
or when those therapies are not advisable

LEO Pharma 12/28/21

Levoketoconazole (Recorlev) Indicated for the treatment of endogenous 
hypercortisolemia for adults with Cushing syndrome 
for whom surgery has not been curative or is not 
an option

Xeris Biopharma 
Holdings

12/30/21

Brexpiprazole (Rexulti) Indicated for the treatment of schizophrenia for 
patients aged 13 to 17 years

Otsuka 1/6/22

Daridorexant (Quvivq) Indicated for the treatment of individuals with 
insomnia, characterized by difficulties with sleep onset 
and/or sleep maintenance

Idorsia Pharmaceuticals 1/10/22

Frunevetmab injection 
(Solensia)

Indicated to control the pain of osteoarthritis in cats, 
helping improve their comfort, mobility, and overall 
well-being

Zoetis Inc 1/13/22

MENTOR MemoryGel BOOST 
breast implant

Indicated for women ages 22 and older undergoing 
breast augmentation and for women of all ages 
undergoing breast reconstruction

Mentor Worldwide LLC 1/13/22

Abrocitinib (Cibinqo) Indicated as a once-daily oral treatment for adults 
with moderate to severe atopic dermatitis

Pfizer 1/14/22

Risankizumab-rzaa (Skyrizi) Indicated for the treatment of adults with active 
psoriatic arthritis

AbbVie 1/21/22

Remdesivir (Veklury) Indicated for the treatment of patients with 
COVID-19 who are not hospitalized but who 
have high risk for disease progression, including 
hospitalization or death

Gilead 1/21/22

Tebentafusp-tebn (Kimmtrak) Indicated for the treatment of HLA-A*02:01-positive 
adult patients with unresectable or metastatic uveal 
melanoma

Immunocore 1/26/22

Omnipod 5 Automated Insulin 
Delivery System

Approved for patients 6 years of age and older 
with type 1 diabetes

Insulet Corporation 1/28/22

2-Dose COVID-19 Vaccine 
(Spikevax)

Indicated for the prevention of COVID-19 in 
individuals 18 years of age and older

Moderna 1/31/22

Axicabtagene ciloleucel 
(Yescarta)

Updated label approved to include use of 
prophylactic corticosteroids across all approved 
indications

Gilead 1/31/22

FOR THE FULL FDA APPROVALS LIST, GO TO PHARMACYTIMES.COM
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Peer Exchange

IN A RECENT PHARMACY TIMES® PEER EXCHANGE, experts 
discussed new developments in the use of Janus kinase 
(JAK) inhibitors for the treatment of atopic dermatitis 
(AD) and the critical role pharmacists can play. AD has a 
complex pathophysiology, according to panelist Jamie L. 
McConaha, PharmD, NCTTP, BCACP, CDE, an associate 
professor of pharmacy practice at Duquesne University 
School of Pharmacy in Pittsburgh, Pennsylvania. 

Experts have identified 2 competing pathophysiologic 
principles, with the first positing an outside-in model 
and the second positing an immune-based model. The 
outside-in model suggests AD is caused by genetic epi-
dermal barrier defects that trigger abnormal keratino-
cyte hyperplasia. In this model, the immune activation 
is considered secondary. However, the immune-based 
model suggests that an abnormal epidermal phenotype 
in lesional AD skin was infiltrated or initiated by the 
heightened expression of cytokines, which induces the 
epidermal abnormalities. “We [now] know these 2 dif-
ferent models are not mutually exclusive, and we have 
components of both,” McConaha said.

The JAK/signal transducer and activator transcription 
(STAT) pathway is extremely important to the patho-
physiology of AD, she said. In this pathway, ligands bind 
to the receptors, causing the activation of JAK, which 
then phosphorylates and activates the STAT pathway. In 
its active form, this then translocates the cell nucleus to 
target certain genes. Newer therapies hope to effectively 
treat AD by disrupting the signaling pathway and reduc-
ing inflammatory mediators.

Most patients with AD present in the first 5 years of 

JAK Inhibitors Have 
Potential Uses for 
Treatment of Atopic 
Dermatitis
Pharmacists Can Play a Critical Role 
in This Therapy, Panelists in a Recent 
Pharmacy Times® Peer Exchange Say 
By AISLINN ANTRIM
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life, according to panelist Peter Lio, MD, a clinical 
assistant professor of dermatology and pediatrics at 
Northwestern University Feinberg School of Medicine 
in Chicago, Illinois. He estimated that more than 80% 
of patients present with AD before the age of 5 years, 
although it can look different among patients. For 
example, some patients may have more acute lesions, 
some may have more subacute lesions, and some 
may present with chronic lichenified areas, Lio said. 
The highest incidence of AD is seen in individuals 
between aged 3 to 6 months, and approximately 75% 
of patients will have a spontaneous remission before 
adolescence, McConaha said.

Clinicians should consider many factors when 
selecting a therapy for patients with AD. Lio said he 
takes into account 5 aspects when selecting a therapy: 
accessibility, efficacy onset, maximum effect, safety, 
and tolerability. Considering all these issues can be 
especially challenging given the time constraints 
placed on many pharmacists and physicians, but he 
said ensuring communication between care team 
members is essential. “All these things go into play, 
and we want to make sure we flesh that out during 
the visit,” Lio said. “As a health care team, we [must] 
communicate with each other.”

Nonsteroidal agents include pimecrolimus and tac-
rolimus, which have been around for several decades, 
according to panelist Kristen Demundo, PharmD, 
supervising pharmacist at Long Island Apothecary in 
Commack, New York. Crisaborole is a newer option, 
and it has been especially popular for the treatment 
of pediatric patients because it avoids common 
adverse effects (AEs) found in steroidal agents, she 
said. Common AEs with nonsteroidal agents include 
application site reactions, although these reactions 
tend to decrease with continued use, Demundo said. 
But cost can be a barrier, Lio said.

Systemic agents such as azathioprine, cyclospo-
rine, and methotrexate are typically reserved for indi-
viduals with moderate to severe disease or patients 
who have not responded to some of the topical thera-
pies. Although these agents have significant amounts 
of data available regarding their efficacy, AEs can 
present more significant issues because these agents 
are oral, McConaha said.

Meanwhile, Demundo turned to a discussion of 
JAK inhibitors and their potential uses. The JAK fam-
ily consists of 4 components: JAK1, JAK2, JAK3, and 

tyrosine kinase 2. Inhibitors can target 1 or more of 
these components, thereby improving symptoms and 
signs of AD. “They work quickly to block nerve itch 
signals, and they also have anti-inflammatory proper-
ties,” she said. 

“The JAK inhibitors work at an immune system 
level and are able to broadly target several symptoms 
of this disease,” Demundo said. “They also target 
different combinations of kinases, and they have var-
ious mechanisms of action and safety profiles.”

Some ongoing clinical trials and upcoming 
potential FDA approvals with JAK inhibitors are 
very encouraging, said panelist Shannon M. Rotolo, 
PharmD, BCPS, a clinical pharmacy specialist at the 
University of Chicago Medicine in Illinois. Notably, 
however, she pointed out that some of those studies 
are in adolescent and adult patients, so they may 
have limited uses in the large proportion of pediatric 
patients with AD.

Involving other care team members is also import-
ant when making treatment decisions for patients 
with complicating factors, such as bacterial infec-
tions or gastrointestinal disorders. Providing patient 
education about the proper application of topical 
medications is also an essential role for pharmacists. 
For example, Rotolo pointed out that the instruction 
to apply a “pea-sized amount” of cream can have 
different meanings to patients, so educating them 
by describing either a thick or thin layer could be 
more helpful. 

Instructing patients about adherence is another 
key role for pharmacists, especially for parents of 
children with AD. The average caregiver or parent 
spends 3 hours each day on skin care for their child, 
so providing education and reinforcement about the 
importance of therapy can help patients achieve bet-
ter control of their dermatitis, Rotolo said.

“What pharmacists can provide [is] certainly mon-
itoring for safety and for efficacy, helping families 
identify something that’s cost effective for them, 
helping our physician colleagues work through the 
process of prior authorizations, and things like that,” 
Rotolo said. “But, oftentimes…it’s also a listening ear 
and letting that family know they’re supported with 
the high adherence burden for these medications, 
[and the] potentially high cost burden, as it may 
take multiple different types of therapies to 
achieve control.” ■

FOR PEER EXCHANGE VIDEOS, GO TO
PHARMACYTIMES.COM/PEER-EXCHANGE
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Editor’s Note

IN LAST MONTH’S EDITOR’S NOTE, I traced the origins of health plan 
adherence measures from the Medicare Modernization Act of 2003, 
which spurred the creation of the medication-related Star Ratings. 
Proportion of days covered (PDC) measures became the initial and 
dominant pharmacy measure owing to the convenience and ubiquity 
of prescription claims alongside a health system and policy awakening 
to the problem of medication nonadherence. These PDC adherence 
measures were developed and specified for use at the health plan level 
and intended to be used in the Medicare Stars program to evaluate 
health plan and Part D Plan performance. Over time, PDC adherence 
measures have been pushed down to pharmacies via contracting and 
used to measure pharmacy location-level performance, often inappro-
priately tied to direct and indirect remuneration fees. Importantly, any 
use of PDC for the Medicare Part D Stars program is not endorsed by 
Medicare. There is no community pharmacy performance program in 
place for Medicare.  

PDC remains a priority for Medicare Part D stand-alone prescription 
drug plans and Medicare Advantage prescription drug plans because 
of triple weighting, which makes those measures more influential in 
the overall rating. Now the question in front of policy makers is: What 
should a community pharmacy quality program look like?  

What Do Policy Makers, Providers, and Purchasers Want 
to Accomplish?
The more than 4 billion prescriptions filled each year in the United 
States should all have a therapeutic goal. Whether the goal is to abate, 
alter, or cure, each prescription and fill should have a specific, mea-
surable, attainable, relevant, and timely (SMART) measure. Pharmacy 
performance measures should focus on controlling and improving 
therapeutic end points, such as glycated hemoglobin (HbA1c), mm 
Hg, or a reduction in disease progressions, such as diminished heart, 
kidney, and lung function. Screening and assessment instruments for 
asthma, behavioral health, and chronic obstructive pulmonary disor-
der can reliably assess disease progression and the need for referral 
and treatment. These measurement tools are closely associated with 
better outcomes for patients and could ultimately motivate a more 
cost-effective, high-quality pharmacy care system by promoting opti-
mal medication use, not just more medication use.

Difference Between More and Optimal
Yes, we are all filling more medications in higher quantities than we 
were in 2006, when these measures were first formally considered, 
and a few years later when they were adopted by the Centers for 
Medicare & Medicaid Services (CMS). The measurement thresholds for 
the PDC measures have remained consistent at 80%. The industry’s 
benchmark for percentage of patients who meet the PDC measure 

Absurdity and 
Gaming of Star 
Ratings Measures 
Are Growing 
(Part 2)
Pay for Outcomes Is Here to Stay. 
What Therapeutic End Points 
to Evaluate Success Are on 
the Horizon?
By TROY TRYGSTAD, PHARMD, PHD, MBA, PHARMACY 
TIMES® EDITOR-IN-CHIEF

TROY TRYGSTAD, PHARMD, PHD, MBA, is the executive 
director of Community Pharmacy Enhanced Services Network 
(CPESN) USA, a clinically integrated network of more than 3500 
participating pharmacies.
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threshold has increased. The 2021 three-star threshold for 
the percentage of members achieving 80% for diabetes, 
PDC was 80% of the membership, whereas the commen-
surate threshold for HbA1c under control was 61% of the 
membership. The thresholds for 4 stars were 84% and 72%, 
respectively. That is a large gap between increased prescrip-
tion filling rates and the desired outcome: achievement of 
therapeutic goals.

Promising Progress Replaces Excuses
When it comes to excuses for not measuring community 
pharmacies on therapeutic goals, I have heard it all: 
community pharmacies are not good sites of frontline care 
delivery and screening, community pharmacies cannot 
perform labs or take vitals, and community pharmacists are 
not real medication experts. Not every community 
pharmacy can intervene, collect, transmit data, and move 
meaningful measures, so no pharmacy should be allowed 
to do it. It is all a ruse to maintain the status quo, using a 
health plan measure to misapply to pharmacies, and that 
status quo is breaking the backs of community-based 
pharmacies. Health insurers should be measured on 
member access to drug therapies, and PDC can do that well. 
Health care service providers should be measured on health 
care service delivery, and to that end, PDC falls short. 

The COVID-19 pandemic has brought about a potential 
inflection point. Consumers now see pharmacies as con-
venient places to receive care, not just buy things. Plans 
have started to change the aperture to a wider view of what 
pharmacy can do to help clinical measures: patient care and 
quality. Policy makers now understand the scale of commu-
nity pharmacy. Most vaccines for the past 8 months have 
been administered in a pharmacy because the public now 
has a choice of service providers, and pharmacies are their 
preferred providers. 

The Pharmacy Quality Alliance (PQA), the steward of sev-
eral of the medication-related quality measures used in the 
CMS Star Ratings program, is piloting a set of standardized 
pharmacy performance measure concepts in 2022 centered 
around control, improvement, and reporting of therapeutic 
end points, such as HbA1C and blood pressure, as well as 
closing gaps in care for immunizations. Multiple plans are 
engaging in value-based agreements with pharmacies to 
address areas of clinical need and therapeutic goals, such 
as HbA1c, emergency department visits, hospitalizations, 
mm Hg, psychometric screenings, shared savings, and 

other quality program initiatives, such as clinical Stars and 
Healthcare Effectiveness Data and Information Set, to sup-
port other care team members’ existing incentive programs 
and performance. The clinically integrated pharmacies 
with which I work daily (Community Pharmacy Enhanced 
Services Network) alone have more than 40 active contrac-
tual relationships focusing on these types of outcomes. Big 
props to PQA and these health plans for seeing and acting 
on an important change to a more sustainable,  
patient-centered state of practice. 

Using Therapeutic End Points to Measure 
Pharmacy Success: Start Now
There is a well-worn adage that can often be applied against 
resistance to health system improvement: the second-best 
time to plant a tree is today. Detractors to systems change 
will point to unyielding inertia, complexity, and long-time 
horizons as reasons to resist evolution. Yet, those minds 
are never able to answer a simple question: If not now, then 
when? It is time to evolve, plant the next tree(s), and focus 
on pharmacist and pharmacy performance using therapeu-
tic outcomes. It’s kind of insane that it has not happened 
already. We are the medication optimization people after 
all, aren’t we? ■

REFERENCE 
Trends in Part C & D star rating measure cut points. Centers for Medicare 
& Medicaid Services. Updated October 20, 2020. Accessed January 27, 2022. 
https://www.cms.gov/files/document/2021-cut-point-trend.pdf
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PHARMACISTS ARE MODERATELY HAPPY with both their 
compensation and jobs, according to the results of the 
2021 Pharmacy Times® Salary and Job Satisfaction Survey. 
The first article in this 3-part series covered a general 
overview of the survey and its respondents. In this arti-
cle, we will explore the questions and answers around 
compensation.

When asked how satisfied they are with their current 
annual total compensation on a scale of 1 to 7, with 1 

being “not at all” and 7 being “extremely,” the average 
response of the 152 responding pharmacists was 4.41. 
These results show a slight decrease in satisfaction 
compared with the 2020 survey, which found an average 
response of 4.82.

Of the 152 respondents, 46.1% said they had received 
additional compensation, such as bonuses or profit shar-
ing in the past year, compared with 52% who said they 
had not. By comparison, just 24.2% of respondents said 
they had received bonuses or profit sharing during their 
first year after graduating from pharmacy school. When 
asked on the scale of 1 to 7 to rank their satisfaction with 
their compensation during the first year after pharmacy 
school, the average response was 4.47.

Compensation is also a significant driver of job sat-
isfaction. Interestingly, 11.3% of respondents chose 
compensation as a significant driver of dissatisfaction in 
their job. Other choices for dissatisfaction included work-
load (23%), management at their workplace (16.3%), and 
the struggle of balancing work and personal life (16.3%).

However, other respondents said their compensation 
is 1 of the top 3 reasons they are satisfied with their 
work. When asked to choose their top 3 drivers of job sat-
isfaction, 17.5% chose compensation. Other significant 
drivers included colleagues (15.8%), autonomy (9.4%), 
and improving patient health (11.2%).

Next month, in part 3 of this series, we will 
further explore how survey respondents view their 
job satisfaction.  ■

2021: Pharmacists Are 
Moderately Satisfied 
With Salary, Job 
Satisfaction, Survey 
Results Show (Part 2)
152 Respondents Rated Their Satisfaction 
With Total Annual Compensation 4.41 on 
a Scale of 1 to 7, Down From 4.82 in 2020
By JILL MURPHY
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Access to Vital Health Services Drops 
During Pandemic, Particularly for 
Low-Income Americans
AMERICANS’ USE OF COMMON outpatient health services dipped 

sharply at the outset of the COVID-19 pandemic, then rebounded to 

near-normal levels by the end of 2020, only to decline again between 

January and February 2021, results of a new study from the 

University of California, Los Angeles (UCLA) show.

But the 2020 recovery in care was not equal for all, investigators found. 

Some of the most socioeconomically disadvantaged patients—those with 

Medicaid or Medicare-Medicaid dual eligibility insurance—were far less 

likely than those with other insurance plans to return to using outpatient 

services at rates approaching normal, pre-pandemic levels.

The study, published in the Journal of the American Medical Associa-

tion and based on data on 14.5 million adults in the United States, raises 

concerns about patients delaying preventive care, lacking a clear under-

standing of when to seek help, and missing treatments for acute illnesses 

during the pandemic, lead author John N. Mafi, MD, MPH, an associate 

professor in the Division of General Internal Medicine and Health Ser-

vices Research at the David Geffen School of Medicine at UCLA, said 

in a statement.

“The worsening access to care we observed among socioeconomically 

disadvantaged Americans is particularly concerning, because it suggests 

the pandemic is widening inequities in access to vital health services, 

such as emergency care, preventive cancer screening, and behavioral 

health services,” Mafi said.

Investigators examined the use of 6 types of ambulatory care services: 

doctors’ office or urgent care visits, behavioral health services, 

colonoscopy screenings, contraception counseling and HIV screenings, 

emergency department visits, and mammogram screenings.

They compared the use of those services among individuals with com-

mercial insurance, Medicare Advantage, Medicare fee-for-service insur-

ance, and those with Medicaid or Medicare-Medicaid dual 

eligibility between January 1, 2019, and February 28, 2021. Patient data 

were drawn from the Milliman MedInsight Emerging Experience research 

database and included information on individuals from all US states. 

—Ashley Gallagher

Infection May Have Short-
Term Impact on Male Fertility

GETTING A COVID-19 VACCINE does not affect the 

chances of becoming pregnant. However, skipping 

the vaccination and contracting the virus could 

reduce male fertility, according to the results of a 

new study from the Boston University School of 

Public Health (BUSPH).

“[For the first time], our study shows COVID-19 vac-

cination in either partner is unrelated to fertility among 

couples trying to conceive through intercourse,” Amelia 

Wesselink, a research assistant professor of epidemiol-

ogy at BUSPH, said in a statement. “Time -to -pregnancy 

was very similar, regardless of vaccination status.”

Investigators analyzed survey data on COVID-19 vacci-

nations, infection, and fecundability, which is the prob-

ability of conception per the menstrual cycle, among 

female and male individuals in the BUSPH-based Preg-

nancy Study Online (PRESTO), an ongoing study funded 

by the National Institutes of Health that enrolls women 

trying to conceive.

The fertility rates among female individuals who 

received at least 1 dose of a vaccine were nearly identi-

cal to unvaccinated female individuals. They were also 

similar to male partners who had received at least 1 dose 

of a COVID-19 vaccine compared with unvaccinated 

male individuals.

Additional analyses considered brand of vaccine and 

number of doses, geographic region, infertility history, 

and occupation. 

These considerations did not indicate any adverse 

effect of vaccination on fertility. 

Although COVID-19 infection was not strongly asso-

ciated with male infertility, men who tested positive 

within 60 days of a given cycle had reduced fertility 

compared with those who never test positive or tested 

positive at least 60 days prior.—Ashley Gallagher

Research Shows Anti–Covid-19 Pills 
Are More Effective Than Antibody 
Drugs Against Omicron
ALTHOUGH ANTI–COVID-19 PILLS ARE very effective against 

the Omicron variant, laboratory test results show the available 

antibody therapies are substantially less effective. Additionally, 

some antibodies have entirely lost the ability to neutralize the 

Omicron variant at realistic dosages, according to the results of 

a study by investigators at the University of Wisconsin-Madison.

The study authors noted the efficacy of the antiviral pills must be 

confirmed in human patients. 

Public health officials expect the pills to become a common treat-

ment for patients with COVID-19 to reduce the severity of the disease 

in at-risk patients and decrease the burden of the pandemic. The 

pills have been in short supply during the Omicron wave, according 

to the study authors.

The study findings corroborate other research showing that most 

available antibody treatments are less effective against Omicron. 

Drug manufacturers could develop new antibody drugs targeted at 

the variant to overcome the limitations of current therapies, but this 

process would take months. The available antibodies and pills were 

developed before the emergence of Omicron, which has significant 

differences from earlier COVID-19 variants.—Aislinn Antrim
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INFECTIOUS

COGNITIVE HEALTH ALLERGIES

Study: Oral Immunotherapy Induces Remission of 
Peanut Allergy in Young Children
THE RESULTS OF A recent clinical trial conducted by the National Institutes of Health 

(NIH) show that giving oral immunotherapy to highly peanut-allergic children between 

ages 1 and 3 years safely desensitized them to peanut exposure and induced remission of 

peanut allergy in one-fifth of the patients, according to an NIH statement.

The immunotherapy consisted of a daily oral dose of peanut flour for 2.5 years. In this trial, 

remission was defined as being able to eat 5 grams of peanut protein, equivalent to 1.5 tablespoons 

of peanut butter, without having an allergic reaction 6 months after completing immunotherapy. 

The youngest children and those who started the trial with lower levels of peanut-specific 

antibodies were most likely to achieve remission, according to the study results.

“The landmark results of the IMPACT trial suggest a window of opportunity in early childhood 

to induce remission of peanut allergy through oral immunotherapy,” Anthony S. Fauci, MD, direc-

tor of the National Institute of Allergy and Infectious Diseases, part of NIH, said in the statement. 

“It is our hope that these study findings will inform the development of treatment modalities that 

reduce the burden of peanut allergy in children.”

The IMPACT trial (NCT03345160) sought to evaluate the potential of oral immunotherapy to 

change the immune system, as well as whether providing peanut oral immunotherapy early in life, 

when the immune system is still maturing, could modify a child’s immune response to peanut. 

Previous study results provided proof of concept that peanut oral immunotherapy could be 

given safely to young children and have a therapeutic effect, according to the statement.

Approximately 150 children between 1 and 3 years of age participated in the IMPACT trial at 

5 academic medical centers in the United States. Only children who had an allergic reaction after 

eating 0.5 g or less of peanut protein were eligible to join the study. Each child was assigned at ran-

dom to receive either flour containing peanut protein or a placebo flour of similar appearance. The 

flours were then mixed with foods, such as applesauce or pudding, to help mask their taste. No 

one, except a site pharmacist and a site dietician, knew who received peanut flour or the placebo 

flour until all data were gathered and the study visits ended.

The children in the treatment group ate gradually escalating daily doses of up to 2 g of peanut 

protein, equivalent to approximately 8 peanuts, during a 30-week period. Consumption of the 

daily dose of peanut or placebo flour for an additional 2 years then continued.

Next, the children endured an oral food challenge in which they received gradually increasing 

doses of peanut protein up to a cumulative maximum of 5 g, following a stop of treatment and 

avoiding peanuts for 6 months.—Jill Murphy

Study: Regular Exercise Reduces 
Risk, Death from Pneumonia

THOSE WHO EXERCISE REGULARLY can reduce their risk 

of developing and dying from pneumonia, according to 

new research results from the University of Bristol in the 

United Kingdom.

Previous research results have only suggested regular exercise 

may be associated with a reduced risk of pneumonia. However, 

other studies have mixed results, with some reporting evidence of a 

relationship or no evidence, according to the authors.

The research team looked at a pooled analysis of all published 

studies to reevaluate the relationship between regular exercise and 

the risk of developing pneumonia. Some of the questions asked 

included these: Is there an association between regular physical 

activity and future risk of pneumonia? If there is an association, 

what is the strength and nature of the association?  If there is an 

association, and is it stronger or weaker in specific groups of people?

The University of Bristol study showed individuals who exercise 

regularly have a lower risk of developing pneumonia and pneumo-

nia-related death compared with those who were the least or not 

physically active. 

Additionally, the results did not seem to change by known factors 

that can affect pneumonia, such as age, alcohol consumption, body 

mass index, pre-existing diseases, sex, smoking, and socioeconomic 

status, according to the study authors.—Jill Murphy

Severity of 
Menopause 
Symptoms Can 
Affect Cognitive 
Performance

THE RESULTS OF A new 

study suggest the severity 

of some menopause symp-

toms, especially depression 

and sexual dysfunction, are 

linked to a woman’s cogni-

tive performance.

The study results were pub-

lished online in Menopause, the 

Journal of the North American 

Menopause Society.

Although menopause is nat-

ural, not all women experience 

it the same way. The frequency 

and severity of symptoms can 

vary greatly among women.

Previous studies have eval-

uated the effect of these symp-

toms on a women’s mental 

and physical well-being. This 

study involved more than 400 

women to evaluate the effect 

of the severity of menopause 

symptoms on overall cognitive 

performance and its 5 domains: 

attention, language, orientation, 

recall, registration, and visuo-

spatial skills.—Ashley Gallagher
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Medication 
Adherence 
Issues Affect CVD 
Management

Cardiovascular disease (CVD) encompasses 
several disorders of the blood vessels and 
heart, including cerebrovascular, congeni-

tal heart, coronary heart, peripheral arterial, and 
rheumatic heart conditions, as well as embolism 
disorders, such as deep vein thrombosis and pul-
monary embolism.1 All of these conditions cause 
concern, as a diseased blood vessel can develop 
blood clots, which can lead to a complete block-
age of the vessel and even a heart attack or stroke. 
Buildup of the fatty deposits in blood vessels 
can happen over time and cause a heart attack or 
stroke without warning. Weak blood vessels can 
lead to bleeding, which can also cause stroke.¹

Lack of Immediate Results, Cultural 
Barriers, and High Costs Lead Many to 
Gamble With Their Cardiovascular Health, 
Study Results Show
By SARO ARAKELIANS, PHARMD

»

CARDIOVASCULAR
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CVD-related diseases are the leading cause of death glob-
ally and in the United States. Approximately 17.9 million 
individuals died of various types of CVD in 2019, represent-
ing approximately 32% of all deaths worldwide. Eighty-five 
percent of these deaths were directly related to a heart 
attack or stroke. Approximately three-fourths of CVDs hap-
pen in low- or middle-income countries, which may lack 
health care resources.¹

Some ways to address the impact of CVD is to pay close 
attention to the causes, risk factors, and treatment options. 
Risk factors include overconsumption of alcohol, physical 
inactivity, and smoking. Such behavior can cause elevated 
blood glucose levels, blood pressure, and lipids, as well 
as obesity.¹

One of the most important considerations is nonadher-
ence to medications that treat CVD. At least 60% of patients 
with various types of CVD report nonadherence to their 
medications.2 Nonadherence is a particular problem after 
discharge from the hospital, when a patient is most at risk, 
accounting for approximately one-fourth of patients who 
are nonadherent to their medications on a daily basis. 
Meanwhile, approximately half of patients discontinue CVD 
medications, such as statins, within 6 to 12 months of hav-
ing them prescribed.2

Another problem is patients who never fill their prescrip-
tions after a cardiovascular event or hospitalization, which 
leads to an 80% higher chance of death within 120 days.2 
Although pharmacists may be frustrated by patients who do 
not adhere to or even fill their prescriptions for CVD condi-
tions, many factors are at work. These can include commu-
nication barriers, such as low functional literacy, mental ill-
ness, and not speaking English, and socioeconomic barriers, 
including lack of health coverage, medication cost concerns, 
and unemployment. 

Some patients may lack the motivation to adhere to their 
medications because they do not understand the benefits 
or the disease or they are afraid of potential adverse effects 
or toxicity.2

Pharmacists must also be aware of cultural barriers, 
which may get in the way of adherence. 

Effective communication skills, such as explaining 
how medications work and the importance of adher-
ence, are key.²

Study results have shown that patients are less likely to 
take medications that do not show immediate impact on 
their health, such as lipid-lowering drugs for the preven-
tion of heart attacks. Patients are usually more adherent 
when taking medications that provide quick results, such 

as analgesics, antibiotics, or antiemetics. Most medications 
for CVD prevention and treatment are maintenance or pre-
ventive drugs, which typically do not provide immediate 
results. Counseling patients about adhering to these med-
ications, even if they do not see an impact, is a crucial role 
for pharmacists.²

The 2 measures for medication adherence are pooled 
from prescription claims data: the medication possession 
ratio and the proportion of days covered (PDC). A PDC great-
er than 80% produces the most clinical benefit to patients. 
To get to this level of adherence, there must be effective 
communication between the patient and pharmacist to 
ensure there is a clear understanding of why and how to 
take their medications.³

Automatic home medication dispensers, fixed-dose 
combination drugs, mobile health applications, and patient 
incentives can improve medication adherence for patients 
who have CVD or are at risk of having the disease. When 
cultural barriers exist, pharmacists may need to try several 
of these solutions. Tailoring the medication education to 
specific patients is critical and may include advising them 
about taking combination drugs with fewer tablets and 
providing frequent reminders. All these tactics can improve 
medication adherence, which paves the way for better clini-
cal outcomes, preventing hospitalizations or visits to emer-
gency departments.³

Finally, the importance of medication costs cannot be 
overstated. One in 8 patients with CVD reported not adher-
ing to their medications because of the cost.⁴ Pharmacists 
should do what they can to lower or relieve the costs of CVD 
medication to help patients as well as the health care sys-
tem overall.⁴

Early disease and medication management can not 
only improve the quality of life for patients but also help 
strengthen communities, states, and the country by lower-
ing health costs for everyone. ■
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ALTHOUGH CARDIOVASCULAR DISEASE (CVD) CONTINUES to be the leading 
cause of death among all ethnic groups globally, including in the 
United States, many cases are preventable. “Heart disease is 90% 
treatable. Everyone can prevent heart disease anywhere in the world, 
especially by eating foods that are low in salt and cholesterol, exercis-
ing regularly, and not smoking. Even if a person has a family history 
of heart disease, we can still prevent and treat heart disease, thanks 
to incredible advances in medicine,” Leslie Cho, MD, section head for 
preventive cardiology and cardiac rehabilitation at Cleveland Clinic in 
Ohio, said recently.1  

Because many individuals take proactive roles in their overall 
health, pharmacists can help them select and use nutritional sup-
plements marketed for cardiovascular health. Examples include 
coenzyme Q10 (CoQ10), garlic, omega-3 fatty acids, and plant sterols, 
as well as specialty mineral and multivitamin supplements that are 
formulated with a blend of essential nutrients specifically targeted for 
cardiovascular health. 

RECENT NEWS AND CLINICAL STUDIES
Research results show some supplements may decrease the risk of 
CVD, whereas others may cause harm to individuals with CVD risk fac-
tors. Findings from clinical trials have also produced mixed results.

Manufacturer Piper Biosciences recently released clinical data 
demonstrating the efficacy of its Cholesterol Wellness gummies, 
which contain plant sterols that help lower cholesterol. Results show 
that among participants who completed the 3-month study, there was 
a statistically significant (P = .03) reduction in low-density lipopro-
tein cholesterol (LDL-C) of 5.8%, and more than 90% of participants 
indicated interest in using the gummies long term if recommended by 
their physicians. The investigators concluded that supplementation 
with plant sterols can be effective in lowering LDL-C levels.2

Another recent publication on the Cleveland Clinic website explored 
the benefits associated with cardiovascular health supplements based 
on clinical data. The cardiologist featured in the article indicated that 
patients should always discuss the use of these supplements with 
their primary health care providers to ascertain appropriateness. The 
cardiologist also indicated that although some supplements may not 
be harmful, some may carry risks that can affect cardiac function.3

The results of a study assessing the use of CoQ10 in individuals 
with congestive heart failure show that participants who took 100 μg 
per day had fewer major adverse cardiac events than those who took 
a placebo.4 Although other studies that involved a small number of 

Help Patients 
Navigate Array 
of Heart Health 
Supplements
Taking Appropriate Doses of 
Vitamins and Minerals May 
Aid in Lowering the Risk of 
Cardiovascular Disease
By YVETTE C. TERRIE, BSPHARM, RPH
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patients indicate that use of CoQ10 was associated 
with improvements in cardiovascular risk factors, such 
as blood glucose control, hyperlipidemia, and hyper-
tension, more research is warranted.5

The results of a study published in the European 
Heart Journal indicated that individuals with vitamin 
D deficiency are more likely to have CVD and hyper-
tension. The findings show that for participants with 
the lowest concentrations of vitamin D, the risk of 
CVD was more than double than in those with suffi-
cient concentrations.6

However, the results of a meta-analysis of clinical 
trials and prospective cohort studies conducted by the 
American Heart Association (AHA) showed that min-
eral/multivitamin supplementation does not improve 
cardiovascular outcomes in the general population.7 

The results of another AHA study showed that no 
effect was observed for commonly used multivitamins, 
vitamins C and D, calcium, and, to date, there is no 
conclusive evidence for the benefits of supplements. 
The authors of the study also noted that consuming 
plant-based food is a safe approach to increasing 
micronutrient intake.8 

An article in Current Cardiology Reports noted that, 
despite the popular use of supplements, there is no 
evidence to support the routine supplementation of 
oral multivitamins and minerals for the prevention 
or treatment of CVD.9

CONCLUSION 
Patients with preexisting medical conditions and/or 
those taking other medications should always consult 
their primary health care providers before using any 
supplements. Encourage patients to discuss indi-
vidual nutritional needs based on their medical and 
medication history. During counseling, pharmacists 
can remind patients about the importance of knowing 
about and discussing their modifiable and nonmodifi-
able CVD risk factors, including blood pressure values, 
family history, and lipid levels with their primary 
health care providers. Pharmacists can also encourage 

patients to implement healthy dietary and lifestyle 
measures into their daily routine, lose weight if need-
ed, and maintain routine health care visits, which are 
essential to overall cardiovascular health. It is also 
important to remind patients who use prescription 
medications for the prevention and treatment of CVD 
to adhere to these medications as directed by their pri-
mary health care providers. ■
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on their medical and 
medication history.



OTC Product News

34 pharmacytimes.com February 2022

Similac 360 Total Care
Manufactured by Abbott
Abbott has launched Similac 360 Total Care, an infant formula that has a blend of 5 prebiotics. 
According to a company statement, 70% of the immune system resides in the gut, and the 
formula is designed to promote digestive health and provide building blocks for babies’ 
developing brains. Investigators studied human milk oligosaccharides (HMOs), which are special 
prebiotics in breast milk. There are more than 150 HMOs found in breast milk, with 5 core 
HMOs that are the focus of the infant formula, including lacto-N-tetraose, 2’-fucosyllactose, 
3’-fucosyllactose, 3’-sialyllactose, and 6’-sialyllactose. The HMOs are found in the acetylated, 
fucosylated, and sialylated categories. It is the closest prebiotic blend to breast milk to date.

Zinc Complex 
Supplement
Manufactured by Cymbiotika
Cymbiotika has launched Zinc Complex, 
an addition to its nutritional supplement 
line. Zinc Complex contains copper, 
selenium, and 3 forms of zinc. Copper 
and selenium aid nutrient absorption 
and utilization, whereas the 3 forms 
of zinc—OptiZinc, Sucrosomial Zinc, 
and Zinc Picolinate—are intended to 
support the immune system, nervous 
system, and metabolism functions. This 
plant-based, soy- and sugar-free, and 
vegan supplement can help improve 
sexual health, reduce inflammation, and 
suppress oil gland activity, which have 
all been linked to low zinc levels. Zinc 
helps metabolic processes, including 
cellular, cognitive, immune system, 
and reproductive functions, as well as 
sexual development, according to the 
company’s website.

Flora Biome Live Probiotic
Manufactured by Triquetra Health
Triquetra Health has launched Flora Biome, a 3-in-1 prebiotic, probiotic, and postbiotic. The fermented 
liquid is derived from 10 probiotic strains and 19 medicinal herbs. The probiotic strains deliver 50 
billion colony-forming units of live-cultured probiotics, according to the company. The fermented 
probiotics produce postbiotics, such as amino acids, chelated minerals and vitamins, enzymes, and 
short-chain fatty acids. The 19 medicinal herbs provide prebiotics to promote the growth of gut 
bacteria. These postbiotics deliver health benefits for the body and promote gut probiotic diversity. 
The organic and vegan product is free of genetically modified organisms, gluten, and soy.

HOTPRODUCT

FOR MORE INFORMATION:
abbott.com

FOR MORE 
INFORMATION:

cbdliving.com

FOR MORE 
INFORMATION:
cymbiotika.com

FOR MORE INFORMATION:
triquetrahealth.com

CBD Gummies – 
Sleep + CBN and 
CBD Sleep Aid Syrup
Manufactured by  CBD Living
CBD Living has upgraded its sleep line to 
include the addition of cannabinol (CBN), a 
cannabinoid (CBD) with sedative properties. 
The Vegan PM Gummies contain 600 mg of 
broad-spectrum Nano CBD, 150 mg of CBN, 
and 150 mg of melatonin per bottle. Vegan 
Sleep Aid Syrup contains 200 mg Nano 
CBD, 40 mg CBN, and 16 mg of melatonin 
per bottle. The syrup comes in cherry 
and grape flavors. CBN is one of several 
cannabinoids being studied worldwide for 
its sleep properties, including the ability to 
reduce inflammation, insomnia, and pain. 
CBN is also a nonpsychoactive cannabinoid. 
All CBD Living products are manufactured 
using 100% organic hemp, grown on 
state-licensed hemp farms in Colorado 
and Oregon, and all products contain no 
tetrahydrocannabinol.
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OTC Cases

Diabetes
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SD is a 51-year-old woman who 
calls seeking advice. She was 
diagnosed with type 2 diabetes 
2 years ago and had been taking 
metformin to keep her HbA1c level 

at the goal up until a few months ago. SD’s 
physician told her that her HbA1c level had 
increased, and it was time for her to add another 
antidiabetic medication. SD asked the physician 
for time to think about it and to implement 
the recommended lifestyle modifications. A 
friend recommended cinnamon capsules to 
SD, explaining that cinnamon has been proven 
to help regulate blood glucose and manage 
diabetes. Otherwise, SD is healthy and does not 
take any other medications. What information 
should the pharmacist provide to SD regarding 
taking cinnamon capsules for diabetes?

Cinnamon has been used as a 
dietary supplement to regulate 
glucose in type 2 diabetes for 
several years. Study results 
from 2003 through 2007 show a 

significant impact of cinnamon supplementation 
on HbA1c, lipid, and serum glucose levels. The 
most studied dose was 2 g daily. Cinnamon 
2000-mg capsules are available OTC. The 
theoretical explanation of the benefits is that 
cinnamon increases insulin sensitivity and 
intracellular movement of glucose. More recently, 
meta-analyses were conducted to assess the 
impact of cinnamon on diabetes. The meta-
analyses results show conflicting data regarding 
taking cinnamon for diabetes. The results of 
1 meta-analysis of 10 trials showed no impact 
of cinnamon on HbA1c or serum glucose levels, 
whereas the results of another meta-analysis of 
8 trials show a significant impact of cinnamon 
on serum glucose in type 2 diabetes. Given that 
the data are inconclusive, pharmacists should 
not recommend cinnamon use for diabetes 
treatment.1-3

SD was impressed 
with the information 
the pharmacist 
provided regarding 
cinnamon as a dietary 

supplement for diabetes. To follow 
up, she asks about chromium 
supplementation for diabetes. 
What information should the 
pharmacist provide regarding 
chromium supplementation
for diabetes?

Chromium is an 
essential mineral that 
is present in foods 
in small amounts. 
The theoretical 

explanation of the mechanism of 
benefits is that chromium may 
improve glucose tolerance by 
decreasing insulin resistance. 
Chromium picolinate is available 
OTC in doses ranging from 200 to 
1000 μg. Studies have investigated 
the impact of chromium on glucose 
control. Although some study 
results show chromium plays a 
role in reducing blood glucose 
levels and improving tolerance, 
others show chromium has no 
impact. Dietary supplementation 
with chromium picolinate has not 
consistently demonstrated benefit 
in glucose control for type 2 
diabetes. Therefore, it is not listed 
in diabetes guidelines.4-5

CASE 1:  Cinnamon CASE 2: Chromium

Q Q

A

A
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DP is an 84-year-old man with type 2 
diabetes who recently had blood work 
done. DP was informed that his glycated 
hemoglobin (HbA1c) level was 14%, 
indicating that his diabetes is not well 

controlled. His physician asked DP whether he tests his 
blood glucose levels at home. In addition, the physician 
planned to initiate a long-acting insulin and would 
like to titrate the dose up as needed per the fasting 
blood glucose results. DP would need to provide blood 
glucose data from home to achieve this. DP had been 
reluctant to check his glucose levels at home because 
of the painful fingerstick and dexterity requirements 
of a traditional glucometer. He is seeking information 
about the FreeStyle Libre 2 continuous glucose 
monitoring (CGM) device. What information can the 
pharmacist provide?

As opposed to a monitor that measures 
glucose in the blood via a fingerstick, 
FreeStyle Libre 2 measures the glucose in 
the patient’s interstitial fluid, which lies 
below the skin but above the blood vessel 

layer. Following the ingestion of carbohydrates in meals 
and snacks, glucose first enters the blood stream in 
vessels and is then absorbed into the interstitial fluid. 
As such, a glucose reading from the FreeStyle Libre 2 
CGM is slightly delayed compared with blood glucose 
readings via a fingerstick. To overcome this barrier, the 
CGM has a trend indicator on the reader that shows 
whether the glucose is trending up, down, or staying 
consistent to predict outcomes.6,7

If DP were to obtain a prescription for FreeStyle Libre 
2, the supplies provided would be a reader and sensors. 
The sensors would be applied to the back of his arm 
and are approximately the size of a quarter. Sensors 
include a microfilament that lays in the interstitial fluid 
to continuously track glucose. The sensor should be 
changed every 14 days. To allow for remote monitoring, 
DP would create an account where he can agree to 
share the CGM data with his physician’s office so insulin 
changes can be made accordingly.6,7 

The data and scanning can be completed on the 
reader or via a smartphone application that is available 
for both Android and iOS devices.6,7

RJ is a 66-year-old man with 
type 2 diabetes who is seeking 
advice. He takes insulin glargine 
and metformin for his diabetes. 
RJ’s physician recently prescribed 

Admelog for mealtime injection. RJ has been 
injecting his 4-unit dose approximately half 
an hour prior to each meal, but he has been 
experiencing an inability to concentrate, 
lightheadedness, and sweating. His friend who 
has diabetes mentioned that RJ may be 
experiencing hypoglycemia. What advice should 
the pharmacist give? 

The insulin regimen RJ described 
includes both long- and rapid-
acting insulins. When administered 
correctly with relation to meals and 
with consistent diet, rapid-acting 

insulin is less likely to cause hypoglycemia. RJ 
is injecting his Admelog too early in relation to 
his meals. The correct time to inject the Admelog 
would be within 15 minutes of meals. One
strategy is to inject the dose while sitting down
to eat, immediately before the first bite of food.
This ensures the medication has not started to
reduce blood glucose levels before a patient has
ingested food.8,9

For symptomatic hypoglycemia that he 
described, instruct him to check his blood 
glucose and eat 15 g of simple carbohydrates 
if the glucose reading is less than 70 mg/dL. 
Examples of simple carbohydrates that may 
be found at home include 8 oz of milk, 4 oz of 
orange juice or regular soda, 5 to 6 Life Savers 
candies, or 1 tbsp of honey or sugar. After 15 
minutes, the patient should check the blood 
glucose reading again to ensure it has risen to 
above 70 mg/dL. If not, he should repeat eating 
15 g of simple carbohydrates. Once blood 
glucose rises to 70 mg/dL, instruct patients 
to eat a small snack and inform a medical 
provider in case changes to the diabetes regimen 
are needed.9,10 

CASE 3: Glucose Monitoring CASE 4: Hypoglycemia
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THE TRADITIONAL FORMULA FOR WEIGHT loss is simple: induce a negative ener-
gy balance by increasing physical activities and reducing caloric intake.1 
Yet obesity is not a simple health problem. Individuals who struggle with 
obesity report difficult life changes, few ways to lose weight and keep it off, 
and yo-yo dieting. 

Guidelines call weight loss of at least 5% from baseline clinically sig-
nificant, indicating that it improves cardiometabolic risk factors.2 That 
seems like good news. For instance, that would mean a 200-lb individual 
who loses just 10 lb should see significant improvements. However, most 
individuals with obesity lose little weight with lifestyle changes alone.1 
Approximately one-third who lose more than 5% of their weight return to 
their original weight within 1 year. More than half return to their starting 
weights at 2 years and almost all do so within 5 years.3 

When lifestyle interventions are unsuccessful, most obesity control 
guidelines recommend adjunct medication.2,3 Because central and periph-
eral hormonal signaling controls energy intake,4 investigators have targeted 
numerous mechanisms to develop medications. FDA-approved antiobesity 
medications for chronic weight management include 5 options. Potential 
mechanisms for obesity medications include appetite/energy intake reduc-
tion, calorie absorption reduction, and promotion of energy expenditure.1-3

GLUCAGON-LIKE PEPTIDE 1 RECEPTOR AGONISTS 
The FDA approved the injectable glucagon-like peptide 1 (GLP-1) receptor 
agonists liraglutide (Saxenda) in 2014 and semaglutide (Wegovy) in 2021 
for long-term weight management (Table5,6). GLP-1 regulates blood glucose 
after meals by inhibiting glucagon secretion and enhancing insulin secre-
tion from pancreatic β-cells in a glucose-dependent manner.7 It induces 
postprandial satiety and fullness, reduces appetite and food consumption, 
and slows gastric emptying.8 Three randomized controlled trials (RCTs) 
found weight loss of 4.7% to 8% in liraglutide-treated patients.9-11 In clinical 
trials, semaglutide treated was associated with an approximate 15% weight 
loss over a 68-week period.5

NALTREXONE/BUPROPION
Naltrexone/bupropion (Contrave) combines an opioid antagonist with an 
antidepressant. Four large RCTs documented weight loss of 5% to 6.1% 
in naltrexone/bupropion-treated patients.12-15 Contraindications include 
abrupt alcohol discontinuation, anorexia or bulimia nervosa, benzodi-
azepines, monoamine oxidase inhibition during the first 14 days of use, 
seizure, uncontrolled hypertension, and use of antiepileptic drugs or barbi-
turates. This medication also requires gradual dose escalation, starting with 
1 tablet (8 mg/90 mg) for 1 week, and ultimately reaching 2 tablets twice 
daily (the maximum dose) at week 4. Common adverse effects (AEs) include 
constipation, dizziness, dry mouth, headache, nausea, and vomiting.7 
Clinicians should monitor for depression or suicidal ideation.6,16

Approved 
Medications 
Can Stimulate 
Weight Loss
Increasing Physical Activities 
and Reducing Caloric Intake 
Isn’t Always Enough to 
Conquer Obesity
By JEANNETTE Y. WICK, MBA, RPH, FASCP
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ORLISTAT
The FDA approved orlistat (Xenical) in 1999, and it 
is available as an OTC formulation (Alli) for individ-
uals 12 years or older.17 Orlistat inhibits gastrointes-
tinal and pancreatic lipases, blocking absorption of 
approximately one-third of consumed fatty acid and 
triglyceride hydrolysis but having no effect on appe-
tite.2 In a large RCT, participants had a total body 
weight loss of 2.4% after 4 years. Orlistat decreased 
type 2 diabetes (T2D) risk in the treatment arm 
(9%) compared with the placebo arm (6.2%).18 It 
also improved blood pressure, insulin sensitivity, 
and lipid profiles.18

Patients should take orlistat with or within 1 hour 
of meals.17 Because nonabsorbed fats remain in the 
intestine, almost all patients will report some fecal 
incontinence, flatus with discharge, frequent bowel 
movements, and steatorrhea. Using a fiber-contain-
ing supplement such as psyllium, can reduce gas-
trointestinal AEs. Orlistat prevents the  
lipid-soluble vitamins from being absorbed, so 
patients may need vitamin A, D, E, and K supple-
mentation with long-term use.2

PHENTERMINE/TOPIRAMATE
The FDA approved phentermine/topiramate extend-
ed release (Qsymia), a schedule IV-controlled sub-
stance, for long-term obesity management in 2012. 
It suppresses appetite through mechanisms that 
remain unclear. Three RCTs found significant mean 
weight reduction ranging from 7.8% to more than 

10% over 1 to 2 years. It was also associated with 
improved blood pressure, fasting glucose and insu-
lin levels, lipid profiles, and waist circumference.16

Patients take phentermine/topiramate once daily 
in the morning to avoid drug-related insomnia. 
Clinicians gradually escalate the dose from 3.75 
mg/23 mg for 2 weeks to 7.5 mg/46 mg in the fol-
lowing weeks. After 3 months, they may increase 
the dose to 15 mg/92 mg if patients have not lost 
3% of baseline weight. If patients lose less than 5% 
of weight or are intolerant to the drug, clinicians 
should gradually discontinue phentermine/topira-
mate to avoid seizure risk.8 Common AEs are con-
stipation, dizziness, dry mouth, dysgeusia, insom-
nia, and paresthesia. Clinicians must periodically 
monitor creatinine, electrolytes, and heart rate.7 
Contraindications observed are uncontrolled car-
diovascular disease, chronic kidney disease, glauco-
ma, hypertension, hyperthyroidism, and inhibition 
of monoamine oxidase within 14 days. Women of 
childbearing age should avoid pregnancy, as the 
drug is linked to fetal oral clefts.8

CONCLUSION
With 5 drugs available to manage obesity, clinicians 
should consider each drug’s mechanism of action 
before prescribing. Orlistat is more suitable for 
individuals who tend to eat fatty foods. The GLP-1 
receptor agonists have no neuropsychiatric safe-
ty concerns and may be options for patients with 
comorbid mental disorders or T2D.19 ■

TABLE. GLP-1 Agonist Dosing and Adverse Effects5,6

Liraglutide Semaglutide

Dose titration 0.6 mg daily and titrate 

gradually by 0.6 mg to 

3 mg weekly

0.25 mg once weekly for 4 weeks; in 4-week intervals, titrate 

to 2.4 mg 

Common adverse 

effects

Constipation, diarrhea, 

dyspepsia, nausea, and 

vomiting

Abdominal distension and pain, constipation, diarrhea, 

dizziness, dyspepsia, eructation, fatigue, flatulence, 

gastroenteritis, gastroesophageal reflux disease, headache, 

hypoglycemia in patients with type 2 diabetes, nausea, 

and vomiting, 

Boxed warning Medullary thyroid 

carcinoma

Medullary thyroid carcinoma
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Pembrolizumab (Keytruda)
Manufactured by Merck
The FDA has approved pembrolizumab (Keytruda) for the adjuvant treatment of adult and pediatric 
patients with stage IIB or IIC melanoma following resection. The indication is also expanded to 
pediatric patients 12 years or older as an adjuvant treatment for stage III melanoma and with 
completely resected melanoma across stage IIB, stage IIC, and stage III. Pembrolizumab is the first 
anti–PD-1/anti–PD-L1 therapy that demonstrates a recurrence-free survival benefit in the adjuvant 
setting. The approval is based on data from the first interim analysis of the phase 3 KEYNOTE-716 
trial (NCT03553836) that showed pembrolizumab reduced the risk of death or disease recurrence by 
35% compared with the placebo.

Baclofen Oral 
Granules 
(Lyvispah)
Manufactured by Saol 
Therapeutics
The FDA has approved baclofen 
(Lyvispah) for the treatment of 
spasticity resulting from multiple 
sclerosis. It is indicated for the relief 
of flexor spasms and concomitant 
pain, clonus, and muscular rigidity. 
In addition, baclofen can potentially 
help individuals with spinal cord 
disease and injuries. Lyvispah is a 
dissolvable, strawberry-flavored 
granular formulation of baclofen 
that is available for individuals 
12 years and older. It is available 
in 5-, 10-, and 20-mg packets and 
is approved for administration 
with enteral feeding tubes, with 
or without water, and with soft 
foods. The most common adverse 
reactions include confusion, 
constipation, dizziness, drowsiness, 
fatigue, and headaches.

FOR MORE INFORMATION:
merck.com

FOR MORE 
INFORMATION:  

saolrx.com

FOR MORE 
INFORMATION: 

gene.com

FOR MORE INFORMATION:
octapharma.com

HOTPRODUCT

Rituximab (Rituxan) 
With Chemotherapy
Manufactured by  
Genentech
The FDA has approved rituximab  
(Rituxan) plus chemotherapy for  
pediatric patients with advanced-stage, 
previously untreated Burkitt-like  
lymphoma (BLL), Burkitt lymphoma  
(BL), CD20-positive diffuse large  
B-cell lymphoma (DLBCL), or mature B-cell  
acute leukemia (B-AL). The approval was  
based on the global, open-label phase 3  
Ritux 2010 trial (NCT01516580) that  
enrolled patients 6 months or older with 
advanced-stage, CD20-positive, previously 
untreated DLBCL, BL, BLL, or B-AL. The main 
efficacy outcome was event-free survival, 
with events defined as death from any 
cause, progressive disease relapse, second 
malignancy, or nonresponse as evident from 
the detection of viable cells in residue after 
the second cytarabine/veposide course. 
Individuals were administered 6 infusions of 
375 mg/m2 of intravenous rituximab.

Cutaquig
Manufactured by Octapharma
The FDA has approved Octapharma’s cutaquig, a 16.5% immune globulin solution for subcutaneous infusion, 
for the treatment of pediatric patients 2 years and older with primary humoral immunodeficiency (PI). It 
was previously approved for adults with PI. The FDA’s approval follows the results of 2 clinical trials of 
the drug that included adults and children aged 2 to 17 years. Individuals received weekly infusions of 
cutaquig during a 12-week wash-in/wash-out period, followed by a 12-month efficacy period. No bacterial 
infections were reported throughout the trial period. Patients should be monitored for signs and symptoms 
of thrombosis and have their blood viscosity assessed when at risk of hyperviscosity.
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Korsuva From Cara Therapeutics and Vifor Pharma
By MONICA HOLMBERG, PHARMD, BCPS

THE FDA HAS APPROVED DIFELIKEFALIN 

injection (Korsuva; Cara Therapeutics 
and Vifor Pharma) for the treatment 
of moderate-to-severe chronic kidney 
disease–associated pruritus (CKD-aP) in 
adults undergoing hemodialysis (HD). 
The approval carries the limitation that 
Korsuva has not been studied in patients 
on peritoneal dialysis and is not recom-
mended for use in this population.1 

CKD-aP is an intractable systemic 
itch condition that occurs in patients 
with CKD who are undergoing dialysis. 
An estimated 60% to 70% of dialysis 
patients report pruritus, with 30% to 
40% describing the pruritus as mod-
erate or severe. Most patients with 
CKD-aP will experience symptoms for 
months or years, resulting in an asso-
ciation with depression and decreased 
quality of life. Because of an increased 
risk of infections and inflammation, 
CKD-aP is also an independent predic-
tor of mortality.2

PHARMACOLOGY AND 
PHARMACOKINETICS
Korsuva is a κ-opioid receptor agonist. 
It achieves steady state plasma con-
centration after the second dose and 
has an elimination half-life of 23 to 31 
hours. Korsuva is not metabolized by 
cytochrome P450 enzymes CYP1A2, 
CYP2C19, CYP2C8, CYP2C9, CYP2D6, 
or CYP3A. No clinically significant 
pharmacokinetic differences were 
observed based on age, ethnicity, gen-
der, mild-to-moderate hepatic impair-
ment, or race.1

DOSAGE AND ADMINISTRATION
The recommended dose of Korsuva 
is 0.5 mcg/kg administered by intra-
venous (IV) bolus injection into the 
venous line of the dialysis circuit at 

the end of each HD treatment. Korsuva 
is supplied as a single-dose vial that 
should not be diluted or mixed prior to 
administration. It must be given with-
in 60 minutes of syringe preparation.1

CLINICAL TRIALS
Korsuva was evaluated for efficacy in 
2 double-blind, multicenter, place-
bo-controlled, randomized trials of 
851 adults who were undergoing HD 
and experiencing moderate-to-severe 
pruritus. All participants received IV 
bolus injections of either Korsuva 
0.5 mcg/kg or a placebo into the 
venous line of the HD circuit at the 
end of each HD session 3 times per 
week for 12 weeks. In both trials, a 
7-day run-in period before randomiza-
tion was used to confirm each partici-
pant had moderate-to-severe pruritus. 
The run-in period also established 
a baseline itch intensity, which was 
measured by the daily, patient-report-
ed 24-hour Worst Itch Numeric Rating 
Scale (WI-NRS) scores, with 0 repre-
senting no itch and 10 representing 
the worst itch imaginable. 

Efficacy in each trial was based on 
the proportion of participants who 
demonstrated a 4-point or greater 
improvement from baseline in the 
weekly mean of the daily 24-hour 
WI-NRS score at week 12. Both trials 
found improvement in the groups 
that were using Korsuva compared 
with those using the placebo. In trial 
one, 40% of the Korsuva group and 
21% of the placebo group experi-
enced itch reduction. In trial 2, itch 
reduction was reported in 37% of the 
Korsuva group and 26% of the placebo 
group. Additionally, itch reduction 
was observed at week 4 and sustained 
through week 12 in both trials.1 

CONTRAINDICATIONS, 
WARNINGS, AND PRECAUTIONS
There are no contraindications to 
treatment with Korsuva. Dizziness; 
gait disturbances, including falls; 
mental status changes; and somno-
lence have occurred in patients using 
Korsuva. The incidence of somnolence 
was higher in patients who were 65 
years and older. The concurrent use 
of centrally acting depressant medi-
cations, opioid analgesics, and sedat-
ing antihistamines may increase the 
likelihood of these adverse reactions 
and should be used cautiously during 
treatment with Korsuva. Korsuva may 
impair the mental or physical abilities 
needed to perform potentially hazard-
ous activities, such as driving a car and 
operating machinery. Advise patients 
not to drive or operate dangerous 
machinery until the effect of the med-
ication on the patient’s ability to drive 
or operate machinery is known. The 
use of Korsuva in patients with severe 
hepatic impairment is not recom-
mended. The most common adverse 
reactions are diarrhea; dizziness; gait 
disturbances, including falls; head-
aches; hyperkalemia; mental status 
change; nausea; and somnolence.1  ■
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Medication Safety

SINCE THE FDA AUTHORIZED EMERGENCY use of the pediatric Pfizer-
BioNTech COVID-19 vaccine for children aged 5 to 11 years on October 
29, 2021, the Institute for Safe Medication Practices (ISMP) has 
received hundreds of reports involving mix-ups between the formula-
tion for individuals 12 years or older and the pediatric formulation. 

Most of the mix-ups have occurred in ambulatory or outpatient care 
settings, such as community pharmacies, outpatient clinics, physician 
offices, and public health clinics. The errors have resulted in wrong 
doses for children aged 5 to 11 years (over- and underdoses) and 12 
years or older (underdoses). In response, a National Alert Network 
alert was issued on December 6, 2021, to raise awareness and recom-
mend ways to prevent errors.1 

Some of the errors submitted to the ISMP have involved syringe or 
vial mix-ups. The pediatric formulation (10 mcg/0.2 mL after dilu-
tion) of the Pfizer-BioNTech COVID-19 vaccine is supplied in a mul-
tiple-dose vial with an orange border on the label and an orange cap. 
The formulation for individuals 12 years and older has a purple cap. 
The pediatric formulation label states “Age 5y to < 12y” (Figure1), but 
this is not as prominent as “Dilute Prior to Use” and could be missed. 
In addition, the dose in mcg is not listed on the label, which would be 
helpful in differentiating this product from the 30 mcg/0.3 mL formu-
lations for patients 12 years and older.

Although different color caps on the Pfizer-BioNTech COVID-19 
vaccines might help prevent some mix-ups, once the cap is removed 
and discarded, doses sometimes are prepared one at a time rather than 
all at once, which would render the cap color irrelevant. Also, it is 
unlikely that the vial would accompany prepared syringes, so the vial 
label cannot be verified by those administering the vaccine or parents 
or patients receiving the vaccine. 

In other reported cases, the formulation intended for individuals 
12 years and older was used for children aged 5 to 11 years, as it was 
thought to be acceptable if only 10 mcg was given, either as 0.1 mL of 
the 30 mcg/0.3 mL vaccine (10 mcg) or by diluting the 10-mcg dose in 
a syringe to 0.2 mL. However, neither method is correct, as either too 
little or too much vaccine would likely be injected. The pediatric vac-
cine is specifically formulated to be more diluted to ensure accurate 
measurement. The vaccine formulated for individuals 12 years and 
older should never be used to prepare doses for children aged 
5 to 11 years.

Other factors contributing to these vaccine mix-ups include high 
patient volume, vaccinators being unaware of the proper dose for a 
child based on their age, vaccinators failing to correctly identify or 
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Age-Related 
Mix-Ups of 
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Practices Receives Hundreds 
of Reports of Incorrect Doses 
for Children
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verify the patient’s age, and vaccinators not knowing 
that a pediatric formulation exists.

SAFE PRACTICE RECOMMENDATIONS
Here are some tips to ensure that the right doses are 
administered.

Ask the parent or patient to provide 
2 patient identifiers at the pharma-
cy counter or when checking in a 
patient to receive a vaccine: their full 

name and date of birth. Repeat this process imme-
diately prior to vaccine administration. For pediatric 
patients, also verify the patient’s actual age with the 
parent or caregiver, and ask which vaccine(s) they 
have requested. 

Bring only the intended, labeled vac-
cine syringe(s) for 1 patient into the 
vaccination area at a time. Involve the 
parent or patient in verifying the vaccine 

by reading the label to confirm the correct vaccine. 

Clearly label all individual syringes 
containing vaccines. To facilitate this 
labeling, print labels for each patient 
or provide vaccine preparers with sets 

of preprinted labels that differentiate the doses for 
individuals 12 years and older and 
pediatric patients. 

Document the vaccine expiration 
date, or date of manufacture, and 
lot number prior to vaccine admin-
istration. Then document administra-

tion afterward in the patient’s profile, on vaccination 
records, and via state or other immunization registries. 

Ensure adequate staffing. Ideally, staff 
should not be expected to accomplish 
both regular dispensing functions and 
vaccine administration simultaneously.

Report all vaccine errors  
internally and to the FDA/CDC 
Vaccine Adverse Event Reporting 
System, which is mandatory for 

COVID-19 vaccine errors under an Emergency 
Use Authorization.2 The ISMP also asks providers 
to report vaccine errors to the ISMP National Vaccine 
Errors Reporting Program.3 

Segregate and store the vaccines  
that are organized and properly 
labeled in freezers or refrigerators. 
Store the COVID-19 vaccines for indi-

viduals 12 years and older separately from the 
pediatric vaccines. 

Use barcode scanning whenever pos-
sible to verify that the correct prod-
uct has been retrieved during the 
production and/or verification phase 

of the dispensing process. Ideally, prior to admin-
istration, barcode scanning should again confirm the 
correct vaccine. ■
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FIGURE. Pediatric Formulation Label1

The vaccine vial label (above) for children aged 5 to 11 years has an orange border, 

and the vial (not pictured) has an orange cap.
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Generic Focus

PRESCRIBING GENERIC MEDICATIONS RATHER THAN brand-name 
medications to treat blood vessel and heart diseases  
in Medicare Part D could save more than $600 million  
each year in the United States, according to a study pub-
lished in Circulation: Cardiovascular Quality and Outcomes. 
“Research shows that when passed on to patients, high 
prices reduce medication adherence and can lead to neg-
ative health outcomes,” said Elliott Marshall Antman, MD, 
FAHA, former president of the American Heart Association 
(AHA), chair of the writing group for the AHA’s 2017 presi-
dential advisory on medication access and affordability, and 
senior physician specializing in cardiovascular medicine at 
Brigham and Women’s Hospital in Boston, Massachusetts, 
in a statement. “Patients’ health suffers when they can’t 
afford the medicines they need.”

To conduct the study, investigators gathered data on pre-
scription-filling patterns, comparing brand-name medica-
tions that prevent or treat blood clotting, high cholesterol, 
high blood pressure, and irregular heart rhythms with their 
generic counterparts. Using records from Medicare Part D 
prescription coverage, which applies to all adults older than 
65 years in the United States, the study authors reviewed 
prescriptions filled in 2017 for cardiovascular medica-
tions that are available both as brand-name and generic 
formulas. Medicare Part D paid nearly $23 billion for car-
diovascular medication prescriptions in 2017, with $11 
billion of that spending put toward medications available 
in both brand-name and generic formulas, according to the 
results of the study.

Although just 2.4% of prescriptions filled were for brand-
name medications, they accounted for more than 21% of 
total Medicare Part D prescription spending. Furthermore, 
8.2% of the prescribing physicians reviewed in the study 

who prescribed generics the least could potentially 
account for 50% of the available cost savings estimated 
by the investigators.

After controlling for cash rebates available for some of 
the brand-name medications with available generic formu-
lations, the investigators estimated that increased use of 
generic substitutions in Medicare Part D could save $641 
million per year. This includes approximately $135 million 
in out-of-pocket cost savings to patients. “Increasing the use 
of generic medications would decrease patient out-of-pock-
et costs and make medications more affordable, which may, 
in turn, improve adherence rates and reduce the financial 
burden of medication therapy,” the senior author Alexander 
Tarlochan Singh Sandhu, MD, MS, instructor of medicine 
at Stanford University School of Medicine in California, 
said in a statement.

In certain states, laws require pharmacists to seek patient 
consent before substituting with a generic. Other state laws 
mandate that pharmacists substitute a generic unless it is 
indicated by the physician that the prescription must be 
dispensed as written. “Generic substitutions have similar 
efficacy as brand-name options. However, there may be 
misinformation and hesitation about the safety and efficacy 
of generics,” Sandhu said. 

“FDA regulatory oversight into the safety and efficacy 
of generic substitutions is critical for improving the use 
of generic medications. Ensuring patients almost always 
receive the generic option will further reduce patient out-
of-pocket costs,” Sandhu said. “Health care systems should 
continue to find ways to encourage clinicians and patients 
toward generic medication options when available.”

The investigators listed multiple limitations to the study 
results. Only Medicare Part D prescription coverage was 
reviewed, which includes only adults 65 years or older. 
Additionally, the study did not account for dosage 
differences, and it included generic substitutions even 
if they were more expensive than the brand-name 
formulation with cash rebates considered.

The 2017 presidential advisory on medication access 
and affordability from the AHA states that the costs of 
medications should be readily available for patients and 
practitioners so they can make informed treatment 
decisions. Tools that detail information on the pricing and 
value of medications would help both health care 
professionals and patients make decisions in selecting care 
regimens that best align with patient and family goals and 
preferences, according to the advisory.  n
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United States Annually
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Sertraline Hydrochloride
Marketed by Camber Pharmaceuticals

Compare To: Zoloft
Camber Pharmaceuticals has launched sertraline hydrochloride tablets, the generic 
version of Zoloft, an antidepressant. Sertraline is used to treat major depressive, 
obsessive-compulsive, panic, posttraumatic stress, and social anxiety disorders. The 
tablets are available in 25-, 50-, and 100-mg strengths, in 30-, 90-, and 500-count 
bottles. Sertraline is a serotonin and norepinephrine reuptake inhibitor. Possible adverse 
effects include agitation, change in sleep habits, diarrhea, fatigue, increased sweating, 
indigestion, loss of appetite, and nausea.

Arformoterol Tartrate Inhalation Solution
Marketed by Teva

Compare to: Brovana Inhalation Solution
Teva has launched Arformoterol Tartrate Inhalation Solution, the generic for Brovana Inhalation 
Solution. The solution comes in 15-mcg/2 mL strength and is a selective ß2-adrenergic agonist. 
The packages come in 2 sizes: 30 × 2 mL sterile unit-dose ampules, individually pouched, and 60 
× 2 mL sterile unit-dose ampules, with 12 × 5 unit-dose ampules per pouch. Arformoterol Tartrate 
Inhalation Solution is indicated for the maintenance treatment of chronic obstructive pulmonary 
disease, including chronic bronchitis and emphysema, and with bronchoconstriction. It is also 
indicated as a long-term, twice daily administration.

FOR MORE INFORMATION: 
tevagenerics.com

FOR MORE INFORMATION:
 camberpharma.com

®

camberpharma.com

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

We’re Camber. 
We deliver peace of mind.

HOTPRODUCT



Generic Product News

55January 2022 pharmacytimes.com 

Difluprednate Ophthalmic 
Emulsion
Marketed by Amneal Pharmaceuticals

Compare to: Durezol
The FDA has approved an abbreviated new drug 
application for difluprednate ophthalmic emulsion, Amneal 
Pharmaceuticals’ generic for Durezol. Difluprednate 
ophthalmic is a corticosteroid that is used to treat eye 
swelling and pain after eye surgery. It works by stopping the 
release of certain natural substances that cause pain and 
swelling. Difluprednate ophthalmic is an emulsion or liquid 
that is applied to the eye or eyes. It is usually applied to the 
affected eye or eyes 4 times a day, beginning 24 hours after 
surgery, and continuing for 2 weeks and then 2 times a day 
for 1 week thereafter.

FOR MORE INFORMATION: 
amneal.com

Calcitonin Salmon Injection
Marketed by Par Pharmaceutical

Compare to: Miacalcin
The FDA has approved an abbreviated new drug application 
for Par Pharmaceutical’s calcitonin salmon injection, which 
is a genetic to Miacalcin. The injection comes in multidose 
vials, each 2 mL. It is indicated for the early treatment of 
hypercalcemic emergencies, along with other appropriate 
agents when there is a rapid decrease in serum calcium, 
according to a statement. It can also be used to treat 
postmenopausal osteoporosis for women more than 5 years 
post menopause, and it can treat symptomatic Paget disease 
of bone when alternative treatments are not suitable. 

FOR MORE INFORMATION: 
parpharm.com

®

camberpharma.com

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

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

ISSUE OF THE CASE
A pharmacist in a New England state was notified by his employer that 
he would be required to obtain certification to administer immuniza-
tions, as would all pharmacists, by a certain date. He sought an exemption 
based on his documented “needle phobia.” How will the court system 
view his termination?

FACTS OF THE CASE
The pharmacist was a pharmacy manager at a national pharmacy chain 
location. In April 2016, the employer announced a new policy, effec-
tive 1 week after the date of the announcement: Newly hired pharma-
cists would have to be certified to administer immunizations, and those 
already employed would have 6 months from the date the rule became 
applicable to newly hired staff members to complete the vaccination 
certification process. 

The pharmacist pursued the exemption request policy outlined in the 
chain’s human resources manual. As part of that request for an accommoda-
tion, he submitted a medical questionnaire that included a statement from 
his physician that described his condition, known as trypanophobia. In 
July, approximately 3 months after the policy change had been announced 
but 3 months before the effective date for continuing employees, the 
employer sent the pharmacist a letter that indicated he had been granted an 
accommodation and would not be expected to administer immunizations. 

Nonetheless, 2 days after the effective date of the policy change for 
continuing employees, the pharmacist participated in a telephone call 
with 2 chain officials during which he was told that he would need to 
be certified to maintain his position. He received a letter with that legal 
condition a day later. 

He filed suit against the employer, advancing 4 legal bases for his claim 
that his termination had been unlawful. The judge of the US District Court 
dismissed the case, following a motion by the defendant-employer that 
such was the appropriate outcome for the matter. The pharmacist filed an 
appeal with the relevant US Court of Appeals, arguing that the trial court 
judge’s ruling was in error. 

Pharmacist 
Asks Court 
to Review 
Termination of 
Employment
The Claim Is Based on 
Requested Exemption from 
Administering Immunizations 
Because of “Needle Phobia”
By JOSEPH L. FINK III, JD, DSC (HON), 
BSPHARM, FAPHA
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THE RULING
The appellate court reviewed the various legal argu-
ments advanced by the pharmacist and found some 
to be lacking, whereas others held the potential for 
being meritorious. The case was sent back to the 
trial court for further proceedings.

THE COURT’S REASONING
The defendant employer’s motion of dismissal at 
the trial court level was based on failure to state a 
claim upon which relief can be granted. It essen-
tially asked the judge to rule that the filings by the 
plaintiff in the case had failed to present a sufficient 
collection of facts that, if true, would indicate that 
a violation of law had occurred or that the plaintiff 
was entitled to recovery. In this matter, the trial 
court judge had ruled that the pharmacist had 
failed to allege that he could perform the essential 
functions of the position and that the July letter 
received by him from the employer was insufficient 
to support his claims.

At the appellate level, review of the lower court 
judge’s granting of the motion to dismiss for fail-
ure to state a claim involves the appellate judges 
accepting “all factual allegations made by the plain-
tiff as true and drawing all reasonable inferences 
in favor of the plaintiff.” For the plaintiff to prevail 
on appeal after denial of the claim at the trial court 
level, the “complaint must contain sufficient factual 
matter, accepted as true, plausibly to give rise to 
an entitlement to relief.” As the court stated, based 
on an earlier case decision that served as a prece-
dent, the complaint filed by the plaintiff “demands 
more than an unadorned, the-defendant-unlawful-
ly-harmed-me accusation.”

Focusing on what had received weight in the 
judgment of the US District Court judge, the appel-
late court concluded that the trial court had used 

the April announcement, along with the one 6 
months later, both of which indicated that adminis-
tering immunizations was an essential function of 
the job, to undergird the conclusion that such was 
indeed the case for this pharmacist. 

At the same time, the trial court judge had “dis-
counted the July letter, in which [the employer] 
stated that administering immunizations was not 
an essential job function.” The trial court viewed 
the communication that summer as “a mere con-
ditional exemption, explicitly subject to revision 
at any time.” It was this conclusion by the trial 
court judge that became the focus of the pharma-
cist’s appeal arguments. 

The court reviewed an earlier case in the same 
court system involving a discharged pharmacist 
who had trypanophobia, and compared it with this 
one. In the previous case, the employer had changed 
the job description for pharmacists to include 
immunizations as an essential duty. However, in 
this case, the pharmacist was alleging that the rel-
evant position description had not been modified 
as of the time of his discharge and that the summer 
letter granting him an accommodation on the basis 
that administering injections was not an essential 
job function tended to support that argument. 

The appellate court ruled that the trial court was 
wrong when it concluded that administering injec-
tions was an essential function for this pharmacist’s 
position. Accordingly, the case was returned to the 
trial court for further proceedings. ■

The pharmacist pursued  
the exemption request  
policy outlined in 
the  chain’s human 
resources manual.
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Legislative Focus

THE AVERAGE INDIVIDUAL WITH DIABETES will spend approximately $16,752 per 
year on medical expenditures, with $9601 attributed to diabetes, according 
to the American Diabetes Association.1 

This is estimated to be 2.3 times more than an individual without 
diabetes may spend each year on health care costs. The rising cost of 
insulin tends to be a major problem associated with these expenditures, 
causing many individuals with diabetes to ration supplies or refuse to 
purchase needed medications. To combat this, Minnesota has passed the 
Alec Smith Insulin Affordability Act to provide its citizens with hope and 
a long-term solution.

Alec Smith was 26 years old when he died after rationing his insulin. 
He was unable to afford the medication after he aged out of his parents’ 
health insurance policy. Smith’s average monthly expenses, including 
insulin and testing supplies, totaled $1300. Unfortunately, this is not an 
uncommon occurrence for many individuals with diabetes. After this 
tragedy, the Minnesota Legislature started looking into insulin costs and 
found that out-of-pocket expenses had tripled in the prior decade.2 The bill 
passed with an astounding 111-22 vote, and Governor Tim Walz signed it 
into law in April 2020.

The Alec Smith Insulin Affordability Act regulates insulin costs in 2 
parts: continuing and urgent need. The urgent need part allows eligible 
individuals who are in urgent need of insulin to get a 1-time, 30-day 
supply of insulin from their pharmacy for a $35 co-pay.3 Normally, this 
applies once per a 12-month period. However, some patients may qualify 
for an additional 30-day supply. The continuing need part applies to 
manufacturers and says the manufacturer must provide insulin for 1 year 
to eligible patients and give the option to renew annually. A 90-day supply 
is provided to the patient for a maximum co-pay of $50. Patients with 
insurance may opt into a manufacturer’s co-pay program if it provides 
a better value. If a manufacturer refuses to participate, it may be fined 
up to $3.6 million per year of noncompliance, and that may double 
in the second year.2

To qualify for the urgent need part, the patient must demonstrate an 
urgent need for insulin, meaning the patient has less than a 7-day supply 
of insulin and will likely have significant health consequences if that 
supply runs out. The patient must live in Minnesota and not be enrolled 
in Medical Assistance or MinnesotaCare, must pay more than $75 each 
month for insulin, and must present identification proving Minnesota 
residency.3 If the patient is younger than 18, the legal guardian or parent 
is responsible for providing proof of residency. A second 30-day supply is 
granted if the patient is waiting for Medical Assistance or MinnesotaCare 
coverage to begin, or if the patient’s application for continuing need has 
been denied and they are waiting for a response to an appeal from the 
Minnesota Board of Pharmacy.

Minnesota 
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To receive continuing need, the patient 
must be a Minnesota resident, have a family 
income that is equal to or less than 400% of 
the federal poverty guidelines income, not 
be eligible to receive health care through 
most federally funded programs, not be 
eligible to receive prescription drug benefits 
through the US Department of Veterans 
Affairs, and not be enrolled in Medical 
Assistance or MinnesotaCare. Having 
insurance does not exclude a patient from 
receiving continuing need. However, if 
out-of-pocket costs are less than $75 for a 
30-day supply, the patient is ineligible.

Each insulin manufacturer provides 
programs to satisfy the continuing need 
part of the act and provides additional 
assistance to patients. For example, 
Eli Lilly and Company’s Lilly Diabetes 
Solution Center assists patients in creating 
solutions to insulin-related financial 
hardship. Direct assistance is provided 
through discount programs, nonbranded 
insulin, and savings cards.4 Eli Lilly also 
encourages product donations directed 
toward patients who meet its eligibility 
requirements. Novo Nordisk and Sanofi 
provide similar programs.

As favorable and valuable as the act 
may be, there has been opposition 
from the Pharmaceutical Research and 
Manufacturers of America (PhRMA). The 
day before the act went into effect, PhRMA 
filed a lawsuit claiming the act violated 
the US Constitution. “Minnesota is forcing 
insulin manufacturers to give their product 
to state residents for free, without any 
compensation from Minnesota in return,” 
PhRMA said in the suit.5 

A US District Court judge dismissed the 
case on March 15, 2021. “I’m gratified the 
court saw through Big Pharma’s meritless 
challenge to the law,” Minnesota Attorney 
General Keith Ellison said in a statement.6

CONCLUSION
The Alec Smith Insulin Affordability Act 
provides hope for patients with diabetes 
who are unable to afford soaring insulin 
costs. To adapt to a diverse patient 
population, the act includes relief for both 
long-term and urgent situations provided 
by manufacturers and pharmacies. It is 
evident the act has been adapted to provide 
maximum benefit to improve health care 
outcomes, but not all share that belief. 
Although there has been resistance from 
PhRMA, affordable health care is considered 
essential, thanks to the advocates who did 
not see Alec Smith’s death as an acceptable 
casualty of the insulin crisis. ■
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Independent Corner

AMINA ABUBAKAR, PHARMD, AAHIVP, IS the 
CEO and owner of Avant Pharmacy and 
Wellness Center in Charlotte, North 
Carolina. A graduate of the Philadelphia 
College of Pharmacy at University of 
the Sciences in Pennsylvania, Abubakar 
started her pharmacy career at a chain 
pharmacy but soon decided to open 
a pharmacy to offer more 
personalized care to patients. 

Abubakar wears many hats and has an 
impressive list of credentials. She is a 
clinical pharmacist, a certified human HIV specialty pharmacist, and 
a preceptor to students from several area pharmacy schools. Avant 
Pharmacy uses the Eyecon and ScriptPro robot to  help fill prescrip-
tions accurately and quickly, freeing the pharmacists to collaborate 
with physicians and focus on clinical activities.

“Because of our commitment to take care of patients’ needs beyond 
prescriptions, our pharmacy has established collaborative partner-
ships with medical providers in our community that have expanded 
the clinical services we can offer to these patients, such as annual 
wellness visits, medication-assisted treatment for persons with sub-
stance use disorder, remote physiological monitoring, behavioral 
health integration, and chronic care management,” Abubakar said.

“Our pharmacy offers services beyond filling prescriptions,” she 
said. “We have pharmacists trained to [treat] patients with different 
disease states, such as diabetes, substance abuse disorder, HIV, weight 
loss, and other conditions.” 

The pharmacy offers chronic care management, home mobility 
and safety consults and products, medication compliance packaging, 
pharmacogenetic testing, remote patient monitoring using various 
at-home medical devices, travel health immunizations and consults, 
and weight loss and wellness assistance. 

In addition, Avant Pharmacy offers compounding services. 
Pharmacy staff members frequently compound bioidentical hor-
mones for men and women. 

One unique compound made at the pharmacy uses cholestyramine 
powder in an ointment for diaper rash in babies. 

“Cholestyramine is used in the ointment because it binds 
to bile acids, pulling it away from the skin to promote heal-
ing,” Abubakar said. 

North Carolina 
Pharmacy 
Cares for the 
Community
Owner Amina Abubakar Takes 
Great Pride in Offering Counseling 
Services, Education, and Outreach, 
as Well as Vaccinations and 
Compounding
By KAREN BERGER, PHARMD
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To make patients feel comfortable and 
welcome, the pharmacy has patient access 
specialists who are knowledgeable about 
helping patients navigate Avant Pharmacy’s 
products and services. 

Abubakar recalled a recent story: She was 
conducting a community outreach event and 
was talking to patients in an apartment building 
about the services their pharmacy offered. 

“One lady kept loudly interrupting, saying, 
‘My pharmacy does this, too. My pharmacy cares 
about me, too. My pharmacy packages my med-
ications for me, too. My pharmacy is the best.’ 
Another participant in the crowd called out to 
the adamant lady by her full name, asking her to 
let me finish the presentation. After hearing the 
lady’s full name, I realized the adamant lady was 
a patient of mine!” It turns out, the lady received 
her prescriptions through the pharmacy’s free 
delivery service, so they had never met face to 
face. “We were able to have a good laugh about it 
together,” Abubakar said. 

Although delivery service may seem like 
a no-brainer, she knew her patients need-
ed the service. Without it, many patients 
would not refill their prescriptions because of 
transportation issues.

Abubakar has a strong presence in the com-
munity, participating in community outreach, 

education events, and health fairs, and provid-
ing vaccinations to patients. “Our pharmacy 
is successful and strong because of the com-
mitted team members [who] use their passion 
and skill set to build the pharmacy of tomor-
row,” Abubakar said. 

She is the cofounder and president of the 
Avant Institute of Clinicians, an online edu-
cational forum for pharmacy professionals. In 
this forum, Abubakar helps other pharmacists 
develop clinical programs in their pharmacies. 
She is also involved in pharmacogenomics 
and visited the FDA and the White House to 
talk about pharmacists in pharmacogenomics. 
In addition, Abubakar participates with the 
North Carolina Precision Health Collaborative/
Pharmacogenomics Working Group to advance 
the science in community pharmacy. She won the 
Bowl of Hygeia Award from the North Carolina 
Association of Pharmacists in 2020 and the 
Willard B. Simmons Independent Pharmacist 
of the Year Award in 2020 from the National 
Community Pharmacists Association. 

In her spare time, Abubakar enjoys water 
sports, such as scuba diving, as well as traveling. 
“I love to see life in different countries, cultures, 
and languages,” she said. Abubakar also par-
ticipates in medical missions to serve margin-
alized communities. ■

Top row, from 
left to right: 
Saswat Kabisatpathy, 
PharmD, MS, BCMTMS, 
director of strategy and 
data analytics; Ansley 
Guibault, PharmD, 
pharmacist in charge; 
Jessica Sinclair, PharmD, 
director of education 
and research outcomes; 
Brianna Johnson, 
PharmD, collaborative 
clinical pharmacist; 
Caroline Miller, PharmD, 
collaborative clinical 
pharmacist; Amy Kern, 
PharmD, pharmacist in 
charge; Michael Deme, 
PharmD, collaborative 
clinical pharmacist; and 
Jack Novansy, PharmD, 
MBA, community 
clinical pharmacist 

Bottom row, from 
left to right: 
Blaire Dalton, PharmD, 
pharmacist in charge; 
Desiree Gaines, 
PharmD, director of 
health and wellness; 
Amina Abubakar, 
PharmD, AAHIVP, CEO 
and owner; and Huyen 
Dang, PharmD, director 
of pharmacy operations 
and compliance
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MTM Consult

PHARMACISTS ARE DRUG INFORMATION EXPERTS, so having resources right 
at the point of care for medication therapy management (MTM) ser-
vices is critical to ensure the most accurate and up-to-date informa-
tion is disseminated. 

The FDA approved 50 new drugs in 2021.1 This highlights the vast 
amount of drug information for which pharmacists must keep up-to-
date, making it vital for clinicians to know where to find the best 
information to provide the best clinical decisions and improve patient 
health outcomes. Pharmacists offer the following drug information 
MTM services: creating education resources; providing medical infor-
mation to caregivers, other health care professionals, and patients; 
and responding to drug information requests.2   

Dutch publishing company Wolters Kluwer has developed an elec-
tronic clinical drug information MTM toolkit to assist with services.3 
This paid resource consists of integrated drug databases, Facts and 
Comparisons, Lexicomp, and Medi-Span.3 Medi-Span provides OTC 
and prescription drug data that include the drug name and pricing, 
national drug code, strength, and therapeutic class.3 Medical condition 
and allergy picklist files have data sets available to reduce errors when 
items are selected from drop-down menus. Also, patient safety pro-
grams assist with identifying which medications may need increased 
monitoring, display morphine equivalent dosing to avoid adverse 
drug events, include tall-man lettered drug names for implementing 
safety checks, and provide black box warnings.3 Additionally, the 
toolkit assists pharmacists with the following MTM services: defining 
Medicare Part B and Part D drug coverage to identify eligible patients; 
determining chronic conditions defined by the Centers for Medicare 
& Medicaid Services, identifying drug costs required to treat Medicare 
Part B–eligible patients with chronic diseases, and supporting compre-
hensive medication reviews and patient education.

There are many useful interactive applications for pharmacists that 
can provide information on screenings that patients need based on 
their age, medical conditions, and risk factors. Additionally, vaccine 
apps provide detailed information right at the point of care to ensure 
adolescents, adults, and children are up-to-date on their immuniza-
tions. Evidence shows that other vaccination rates among pediatric 
patients declined during the COVID-19 pandemic, and it is important 
for clinicians to use mobile health tools to ensure individuals catch 
up with their immunizations.4 Pharmacists can access free immuni-
zation information through the CDC Vaccine Schedules app, which 
includes adolescent and adult immunization schedule by age group 
and medical conditions, child vaccine schedule with immunization 
recommendations from birth to aged 18 years, catch-up schedule for 
children and teens aged 4 months to 18 years, and related vaccine ref-
erences and resources.5 The PneumoRecs VaxAdvisor is a free resource 
available on Android and iOS devices that provides patient-specific 
pneumococcal vaccine recommendations based on an individual’s age, 
immunization history, and underlying medical conditions.6

Point-of-Care 
Drug Information 
Resources Are 
Critical
Pharmacists Can Use These 
Toolkits to Answer Questions and 
Make Clinical Designs  
for Medication Therapy 
Management Services 
By JENNIFER GERSHMAN, PHARMD, CPH, PACS

JENNIFER GERSHMAN, PHARMD, CPH, PACS, is a 

drug information pharmacist and Pharmacy Times® contributor 

who resides in South Florida.
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The US Preventive Services Task 
Force’s free app contains screening 
and patient counseling information 
based on its recommendations, and 
it is available for Android and iOS 
devices.7 Additionally, clinicians 
can search by specific patient char-
acteristics, such as age, behavioral 
risk factors, and gender, and recom-
mended screenings will be provided 
at the point of care.7 

The American College of 
Cardiology developed the athero-
sclerotic cardiovascular disease 
(ASCVD) Risk Estimator Plus free 
app to estimate a patient’s 10-year 
ASCVD risk, and it is available on 
Android and iOS devices.8   ■
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PHARMACIST 
SPOTLIGHT
In an email interview, Melody A. 
Savley, RPh, owner of Alps Pharmacy, 
Alps Long-Term Care (LTC) Pharmacy, 
and Alps Specialty Pharmacy in 
Springfield, Missouri, discussed the 
resources her pharmacists use for MTM 
consults.9 Alps offers MTM services for 
specialty medications for addiction, 
cardiovascular disease, hepatitis C, 
HIV, inflammatory conditions, and 
oncology.9 “Our retail pharmacists prefer 
Epocrates, Lexicomp, and Facts and 
Comparisons references,” Savley said. 

These drug information resources 
provide disease state information, 
drug interactions, drug monographs, 
and patient education. The Alps 
functional medicine pharmacist 
uses the Natural Medicines resource 
for alternative and complementary 
information and UpToDate for 
comprehensive disease state drug 
information for the pharmacy’s 
wellness program, according to Savley.

Alps Pharmacy’s health program 
focuses on nutrition, with customized 
food plans, exercise recommendations, 
sleep and stress management tips, 
supplement and vitamin education, 
and targeted blood work and body 
composition analyses to individualize 
treatment.9 Clinical Pharmacology and 
UpToDate are her LTC pharmacist’s 
go-to resources for consults. Clinical 
Pharmacology includes adverse drug 
reactions, drug monographs, lab 
references, and patient education. 
Epocrates is a free drug information 
resource, and the other mentioned 
references have a fee. Drug 
information resource categories are 
shown in the Figure.5-8  

FIGURE. Drug Information Resource Categories for Medication 
Therapy Management5-8
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Patient Focus

MAINTAINING ORAL HEALTH IS ESSENTIAL to general health and well-being.1 
Oral conditions affect more than just the mouth and teeth. Poor oral 
health increases the risk of developing chronic conditions, such as 
cardiovascular disease and diabetes.2 

The most common oral health problems include dental caries (tooth 
decay), periodontal disease (gum disease), and tooth loss. In the United 
States, more than one-fourth of adults have untreated tooth decay, and 
nearly half who are 30 years or older show signs of periodontal dis-
ease, which can lead to tooth loss if left untreated.3 Additionally, poor 
oral health can cause bad breath, dehydration, erosion of self-esteem, 
malnutrition, speech problems, and trouble eating and swallowing.4

The good news is that these oral conditions are preventable and 
treatable.2 Pharmacists should step up their game by addressing dental 
problems and promoting oral health awareness.

SUGAR → ACID = TROUBLE!
Dental caries develops when bacteria in the mouth metabolize sugars 
and produce acid that demineralizes the tooth’s hard tissues, caus-
ing a breakdown of the surface. Initial stages may be symptomless, 
but disease progression is associated with dark spots, toothache, and 
tooth sensitivity. Periodontal disease develops because of bacteria in 
dental plaque. The immune system attempts to eliminate the bac-
teria by releasing inflammatory substances, resulting in bleeding, 
swollen gums.5

WHY GIVE ADVICE?
Acidic and sugary foods, poor oral hygiene, certain medications, and 
tobacco use can contribute to the development and progression of oral 
diseases. Pharmacists can help patients incorporate good oral hygiene 
practices into their routines, such as properly brushing their teeth 
twice daily with a fluoride toothpaste, flossing daily, and replacing 
toothbrushes at least every 3 months.5 Rinsing with a mouthwash can 
provide additional benefit, but it should not replace optimal brush-
ing and flossing.6 Many OTC oral care products are available to meet 
patients’ needs (Table 17). Additionally, both manual and powered 
toothbrushes are effective with proper technique, but individuals with 
limited dexterity may find it easier to use powered toothbrushes.8

When applied topically and ingested systemically, fluoride prevents 
tooth decay. Water naturally contains fluoride but at levels too low 
for dental benefit. Many communities fluoridate their drinking water, 
which is a highly effective practice. Individuals should contact their 
water utility provider to determine local fluoride levels.9 

Those without fluoridated water should talk to their doctor 
about taking systemic fluoride supplementation, including oral 
lozenges and tablets.10

Maintaining 
Oral Health Is 
Essential to 
Well-Being
Tooth Decay and Loss, Periodontal 
Disease Increase the Risk of 
Developing Chronic Conditions
By NATALIE ESPESO

NATALIE ESPESO is a PharmD candidate at the University 

of Connecticut School of Pharmacy in Storrs.
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DIET AND HABITS MATTER
In terms of diet, pharmacists should reinforce healthy  
eating habits, such as limiting acidic and sugary  
beverages and foods, which are the main culprit  
behind tooth decay and erosion. Sugar may hide in several 
liquid medications, so it is imperative to read the label and 
suggest sugar-free alternatives if possible.11 For example, 
patients could easily swap Robitussin Cough and Chest 
Congestion DM, which contains 2.3 g of sugar per 5 mL,12 with 
its sugar-free alternative.

Smoking cessation is another area for pharmacist inter-
vention. Smoking cessation decreases the risk of oral can-
cers, periodontal disease, poor oral wound healing, and 
premature tooth loss.5

DON’T FORGET MEDICATIONS
Some OTC and prescription medications have unintend-
ed adverse effects (AEs) that affect oral health. The most 
common medication-induced oral condition is xerostomia 
(dry mouth), and more than 400 medications are known to 
cause dry mouth (Table 24,13,14). Insufficient saliva secretion 
dries the oral tissues and reduces buffering capacity, which 
alters normal flora. This leads to an array of problems, 
including increased susceptibility to infection, tooth decay, 
and trouble chewing and swallowing. 

Medication-induced dry mouth is often reversible. 
Pharmacists can recommend discontinuing the offending 
agent and switching to one with less potential to cause dry 
mouth.13 Furthermore, pharmacists can advise patients to 
chew sugar-free gum or suck on sugar-free candies to pro-
mote saliva flow, frequently sip water, and limit intake of 
alcohol, caffeinated beverages, and tobacco.15

Other medication-induced oral conditions include altered 
taste, gingival hyperplasia, and infections (Table 24,13,14). To 
develop strategies to manage and prevent these AEs, phar-
macists must be able to identify the offending agents.13

CONCLUSION
To maintain good oral health, referrals to a dentist when 
warranted and regular dental checkups are crucial. 
Unfortunately, many patients have barriers to dental care, 
and pharmacists may be the first or only contact with a 
health professional. Pharmacists are well positioned to help 
patients take care of their dental needs and promote oral 
health awareness. n
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Table 2. Medications That Can Adversely Affect 
Oral Health4,13,14

Dry mouth
Analgesics

Anticonvulsants

Antidepressants

Antihistamines

Antihypertensives

Anti-Parkinson drugs

Antipsychotics

Antispasmodics

Bronchodilators

Decongestants

Diuretics

Sedative-hypnotics

Gingival hyperplasia
Anticonvulsants

Calcium channel blockers

Immunosuppressants

Taste disturbance
Angiotensin-converting enzyme inhibitors

Antibiotics

Central nervous system stimulants

Respiratory inhalants

Smoking cessation products

Oral candidiasis
Antibiotics

Anticancer agents

Corticosteroids

Immunosuppressants

Table 1. Examples of OTC Oral Care Products7

Fluoride toothpastes
Aim Cavity Protection

Arm & Hammer Dental Care

Colgate Cavity Protection

Crest Cavity Protection

Fluoride toothpastes for sensitive teeth
Colgate Sensitive Prevent and Repair

Crest Pro-Health Advanced Deep Clean

Sensodyne

Fluoride rinses
ACT Anticavity

Colgate Phos-Flur Rinse

Listerine Total Care

TopCare Anticavity

Rinses for plaque and gingivitis control   
Equate Antiseptic 

Listerine Antiseptic

TopCare Antiseptic

Rinses for dry mouth
Biotène

Rinses for oral malodor control
CloSYS

TheraBreath Fresh Breath
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Technician Focus

MEDICATION ERRORS RESULT IN 1.5 MILLION adverse drug events annually, cost-
ing the health care system over $3.5 billion.1 These can include administra-
tion and dosing errors, allergic adverse events, and drug-drug interactions.1 
Approximately 40% of medication errors occur during the transitions of 
care process because of ineffective or nonexistent medication reconcilia-
tion (MR).1 

MR compares the medications a patient is taking with newly ordered 
medications.2 MR is enacted as a safeguard to prevent potentially 
life-threatening errors. Errors are often the result of poor communication 
among health care providers, time constraints, and unshared health infor-
mation among multiple care sites. The Joint Commission has recognized 
the importance of MR and has established its presence and effective con-
duct as an accreditation standard for all hospitals.2  The Joint Commission 
has outlined 5 steps to describe the MR process: obtain and update medi-
cation information; define which information needs to be collected from 
secondary sources; compare the new information with previous records; 
provide the patient or caregiver written information about the medications 
the patient should be taking upon discharge; and explain the importance 
of managing medications to the patient.2  Initially, pharmacists took on 
the role of MR. However, with several of these steps not requiring clin-
ical expertise, pharmacy technicians have been able to secure a role in 
the MR process, helping pharmacists and other professionals use their 
time more effectively.

Implementing MR is not without its challenges. Results of a survey of 
emergency department providers, including nurses and physicians, show 
that 77% of them spent 10 minutes or less to complete a MR, and 44% 
responded that lack of time was the biggest barrier to conducting a com-
prehensive one.3 Although these are relevant challenges in the delivery of 
health care, the study results suggest using support staff members, such 
as technicians, by involving them in the first 3 steps in MR outlined by the 
Joint Commission. This can maximize money, resources, and time to pro-
vide exceptional care to patients and minimize medication errors. A diverse 
sample of health care professionals shows that with technicians assisting in 
the medication management process, they had more time to perform direct 
patient care duties and felt gratification with the supplemental time and 
increased thoroughness of medication histories.3

MR is especially important in mental health, where patients with chronic 
disorders are at a higher risk for potential drug-drug interactions.4 These 
patients are likely to be on medications with a higher incidence of interac-
tions with both OTC and prescription medications.4 They often have other 
comorbidities that add to the complexity of their medication regimens.4 
Medication histories are further complicated in the transitions of care pro-
cess to a secondary care unit, and any previous medication discrepancies 
have the potential to remain undetected. This compromises the consistency 
and quality of communication between patient care destination sites, and 
patients’ medical records are left with inconsistencies. 
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An evaluation of medication discrepancies on 
admission to a secondary inpatient mental health 
facility shows that 56.2% of admissions had at 
least 1 medication discrepancy, with a mean of 
1.5 medications per patient needing correction.5 
In addition to investigating the rate of medication 
inconsistencies upon admission, this facility imple-
mented specially trained technicians to perform the 
reconciliations.5 The technicians reconciled each 
patient admission over the course of 3 months, 
gathering information from the patient’s commu-
nity pharmacy, patient interviews, and prior care 
notes. Any discordance identified by the technician 
was discussed with the clinical team. Over a period 
of 3 months, 377 patients participated in the MR 
process, with 212 having at least 1 discrepancy 
identified. The average time for the technician to 
conduct the patient interview process was 16 min-
utes. Technicians identified variabilities involving 
569 medications, with the majority involving anti-
depressants (19.5%) and antipsychotics (13%).5 
Other medications not specifically related to mental 
health contained discrepancies, such as cardiovas-
cular (11.1%), endocrine (9.3%), and respiratory 
(9.3%).4 The most common discrepancy was omis-
sion (77.2%)5 (ie, a medication was not prescribed 
that should have been). Without the MR process, 
these errors would not have been identified and 
patient safety may have been compromised. 

Increased medication discrepancies in the men-
tal health setting were found to be more common 
with increasing age and number of medications on 
admission.5 The prevalence of cognitive impairment 
and dementia with increased age presents a barrier 
to MR in this population. It is therefore beneficial 
to have specially trained health care providers, such 
as technicians who know alternative avenues, to 
retrieve and reconcile medication information, 
including consulting with secondary sources, such 

as caregivers and community pharmacy records.
Another pilot study investigated the outcomes 

of a pharmacy team implementing MR for patients 
with severe mental illness in a primary care setting. 
Technicians were able to identify 23 patients on 
clozapine, which is frequently prescribed in second-
ary care settings. In 5 cases (22%), the clozapine was 
found to be omitted and therefore corrected.6 Depot 
antipsychotics were prescribed and administered to 
37 patients while in a secondary care site, and tech-
nicians were able to determine that in 18 of these 
cases, the depot medication was not documented in 
patients’ primary care records, which were updat-
ed as needed.6 Technicians were also able to assist 
with obtaining allergy information, and the most 
up-to-date information was updated in the elec-
tronic medical record.6

Technicians have proven their ability to con-
tribute efficiently to the MR process and helped to 
prevent a wide range of medication errors, some of 
which were potentially fatal to patients. In doing so, 
they allow time for other health care professionals 
to cater to other necessary functions. Patients with 
a mental illness are often on multiple concomitant 
medications, having a complex regimen, which 
puts them at high risk of experiencing a medication 
error, especially when being transitioned across 
varied care settings. A lack of communication 
often occurs once patients are moved from one site 
to another, which contributes to inaccurate 
medication records. This leads to increased risk 
of error because of decisions that are not 
well informed. 

Technicians can be trained within the scope of 
mental health medications to efficiently bridge 
the gaps between transitions of care. Precise and 
reliable MR allows providers to find resolutions for 
patients that promote safety, which is a vital feature 
of providing high-quality patient care. ■

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

A PANEL OF EXPERTS discussed topics related to women’s health and health 
care during the COVID-19 pandemic as part of the Pharmacy Times® 

Pharmacy Focus webcast series. The panelists included moderator Suzanne 
Soliman, PharmD, BCMAS, founder of the Pharmacist Moms Group.

Taking the time to integrate birth control services into the pharmacy by 
first enrolling in online training programs can help patients immensely, 
according to Sally Rafie, PharmD, BCPS, APh, NCMP, FCCP, FCPhA, phar-
macist specialist at UC San Diego Health and founder of the Birth Control 
Pharmacist project. 

Some pharmacy schools have started to include women’s health services 
in their curricula for students so they are trained and ready to counsel patients 
about topics such as birth control once they graduate and start working, accord-
ing to Kathleen M. Vest, PharmD, CDCES, BCACP, professor of pharmacy 
practice at Midwestern University Chicago College of Pharmacy.

In addition, pharmacists should know there are many other options for 
birth control apart from the contraceptive pill, and the choice should be 
based on the patient’s needs, according to Christina M. Madison, PharmD, 
FCCP, AAHIVP, founder and CEO of The Public Health Pharmacist, PLLC. 

For example, if someone has an issue with medication adherence, 
an injectable contraceptive or NuvaRing may fit their lifestyle better, 
she said. 

Study: Contraceptive Pill Can Cut T2D Risk in 
Women With Polycystic Ovary Syndrome

THE RESULTS OF A RECENT STUDY show that the combination contraceptive 
pill can reduce the risk of type 2 diabetes (T2D) by more than one-fourth 
in women with polycystic ovary syndrome (PCOS), according to investiga-
tors at the University of Birmingham in England. Furthermore, the results 
show that women with PCOS have twice the risk of developing prediabetes 
or T2D, which highlights the need to find treatments to reduce this risk. 

The research team conducted 2 studies to identify the risk of predia-
betes and T2D in women with PCOS and to investigate the impact of the 
use of combined oral contraceptives on the risk of prediabetes and T2D in 
women with PCOS. The team used United Kingdom general practitioner 
records of 64,051 women with PCOS and 123,545 matched control women 
without PCOS to conduct a large population-based cohort study to analyze 
the risk of prediabetes and T2D. The team discovered that women with PCOS 
had twice the risk developing prediabetes or T2D than those without PCOS. 
Excessive hair growth was also discovered as a significant risk factor for 
prediabetes and T2D among women with PCOS, according to a statement. 

The pill’s impact was further analyzed in a case control study of 4814 
women with PCOS, which found that the use of combined oral contracep-
tives reduced the odds of developing prediabetes and T2D in women with 
PCOS by 26%. 

Human Embryo 
Models Research 
Paves Way for 
Nonhormonal 
Contraception
INVESTIGATORS FROM THE INSTITUTE 
of Molecular Biotechnology of the 
Austrian Academy of Sciences found 
that certain molecules could be can-
didates for contraceptives or fertility 
enhancers. The team used SC144, 
an FDA-approved molecule, to find 
a new pathway for a generation of 
nonhormonal contraceptives. These 
pills can be taken only if necessary, 
removing the burden and stress 
associated with medications that 
need to be taken daily, and the need 
for an occasional dose might result 
in significantly fewer adverse effects 
compared with a daily hormonal pill. 

Using new technology, the investi-
gators stimulated human stem cells 
to efficiently self-organize into real-
istic models of the earliest stages of 
embryonic development. The  
in vitro models, or blastoids, allowed 
them to begin studying the basic 
principles of early human devel-
opment. The blastoids were then 
cultured for up to 13 days, at which 
point they contained 
approximately 300 cells. 

The investigators also used 
blastoids to discover a new effect 
of a natural molecule, LPA, which 
strongly improves the self-organi-
zation of the stem cells and might 
be used to boost the formation of 
natural embryos during in-vitro fer-
tilization procedures. This new tech-
nology could significantly improve 
understanding of the early stages of 
pregnancy and can also provide an 
ethical alternative to the use of fer-
tilized human eggs for research. ■

Birth Control Watch
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Unnecessary Query
When someone calls to ask what our 

hours are, even though that is the first 
thing the automated system announces.

Not My Job
When customers come to the 

pharmacy pick-up window to check 
out, because “there is a line up front.”

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

Irritatingly Irresponsible
When patients refuse to call their doctors about their own medication.

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

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

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

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

Pet Peeves

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

CASE 1: A mild acute illness, such as diarrhea or a mild upper 
respiratory tract infection, with or without fever, is not a 
precaution for vaccine administration, whereas a moderate to 
severe illness is. The concern in vaccinating an individual with 
moderate or severe illness is that a fever following the vaccine 
could cause complications. For example, it could be difficult to 
determine whether the fever resulted from the acute illness or 
the vaccine. The pharmacist should determine the severity of 
NT’s illness to determine whether deferring the booster could 
increase his risk of getting COVID-19. If his symptoms are mild 
and/or he is at risk for getting COVID-19, he should receive his 
booster as scheduled. If not, NT can defer his booster dose until 
the upper respiratory tract symptoms improve. 

Reference 
Ask the experts: administering vaccines. Immunization Action Coalition. 
Updated August 15, 2021. Accessed January 7, 2022.  
https://www.immunize.org/askexperts/administering-vaccines.asp

CASE 2: Adults 65 years or older who have not previously 
received a pneumococcal conjugate vaccine or whose previous 
vaccination history is unknown should receive a pneumococcal 
conjugate vaccine (either PCV15 or PCV20), according to the 
Advisory Committee on Immunization Practices. If PCV15 is 
used, it should be followed by a dose of PPSV23. Based on the 
in-stock options, the pharmacist should administer the PCV20 
vaccine to MN. A single dose (0.5 mL) should be administered 
intramuscularly.

Reference
Advisory Committee on Immunization Practices votes to recommend 
routine use of Pfizer’s Prevnar 20 (pneumococcal 20-valent 
conjugate vaccine) in adults. News release. Pfizer; October 20, 2021. 
Accessed January 21, 2021. https://www.businesswire.com/news/
home/20211020006069/en/Advisory-Committee-on-Immunization-
Practices-Votes-to-Recommend-Routine-Use-of-Pfizer%E2%80%99s-
PREVNAR-20%E2%84%A2-Pneumococcal-20-valent-Conjugate-Vaccine-
in-Adults

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

NT is a 39-year-old man who is scheduled to get 
his COVID-19 booster the next day, but he has 
had an upper respiratory tract infection during the 
past week. His primary care provider prescribed 
medications for congestion and cough. NT does 
not have arthralgia or a fever. He asks whether he 
is still eligible to receive his booster dose the next 
day or if he should reschedule.

What should the pharmacist tell him?

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.

AUTHOR BIO

CASE 2

CASE 1

By STEFANIE C. NIGRO, PHARMD, BCACP, CDCES

Answers

MN, a 67-year-old woman, is requesting 
a pneumonia vaccine at the advice of her 
primary care provider. She is being treated 
for hypertension, hypothyroidism, occasional 
heartburn, and osteoporosis. MN does not smoke 
and has no known drug allergies. She recalls 
getting influenza and shingles vaccines prior 
to recently moving from a different state, but 
she does not remember whether she has ever 
had a pneumonia vaccine. The pharmacy has 
Pneumovax 23 (PPSV23), Prevnar 13 (PCV13), 
and Prevnar 20 (PCV20) in stock.

Which is the most appropriate to administer 

to MN?

CASE 2
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Q: What cocaine-
infused health 

and wellness drink did 
Thomas Edison enjoy?

A: Vin Mariani. In the  
19th century, a  

French chemist named Angelo 
Mariani created a wine tonic that 
“fortifies and refreshes body 
and brain,” which he dubbed 
Vin Mariani. Mariani made the 
concoction by dumping coca 
leaves into a nice bottle of 
Bordeaux. To his delight, the 
tonic that emerged provided 
quite an enjoyable effect. The 
drink, containing 10% alcohol 
and 8% cocaine, was a huge hit. 
Used to promote general health 
and wellness, it was particularly 
enjoyed and endorsed by 
writers, such as Arthur Conan 
Doyle, Alexandre Dumas, Henrik 
Ibsen, Robert Louis Stevenson, 
and Jules Verne. Thomas Edison 
was also a fan of the drink, 
noting its ability to help him 
stay awake and clear-headed 
while working on projects 
throughout the night. Because 
he purportedly slept just 4 hours 
each night, Vin Mariani may 
have played a role in keeping 
him alert.

Fun Facts

Q: What magical 
ingredient was said to 

be in laudanum in the 15th 
century?

A: Unicorn horn. Paracelsus, a 
pioneer of the medical revolution 

during the Renaissance and a father 
of toxicology, can be credited for the 
popularity of opium beginning in the 

15th century. He referred to the drug as the “stone of 
immortality,” which led him to create laudanum, a tincture 
containing 10% opium. Paracelsus said laudanum, in 
addition to unicorn horn, contained amber, bezoar from 
a cow’s digestive tract, bone from the heart of a stag, 
henbane, crushed coral and pearls, mummy, musk, and oils. 
Occasionally, Paracelsus also said he added frog spawn, 
orange juice, and some spices. Following the success of 
laudanum in the 15th century, Thomas Sydenham created 
a new version in the 1600s with the addition of alcohol. 
Sydenham recommended the medication during a plague, 
and although it did not help those patients, it did become 
popular as an intoxicant and numbing agent.

Q: Which tree is native to 
India and Southeast Asia 

and produces poisonous seeds?

A: The strychnine tree. It is a medium-
sized tree that can grow up to 40 

feet tall. As the tree grows, it sprouts 
flowers at the ends of its branches, which 

are gradually replaced by orange-red pear-shaped fruit 
along its boughs. Innocent in its delicate silhouette, the 
tree entices passersby to eat its fleshy ornaments, which 
contain the strychnine alkaloid. Although the seeds contain 
the highest yield of the mortally poisonous strychnine 
alkaloid, all parts of the plant are poisonous. Even the 
parasitic plants that latch onto its boughs for nourishment 
gradually become filled with poison, such as in the case of 
the kuchila molung plant.
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Advancements in Safe and Effective Treatment 
for Bipolar I Disorder

EDUCATIONAL OBJECTIVES

At the completion of this activity, the participant will be able to:
• Identify the types of bipolar disorder, pathophysiology, and prevalence as well as 

symptomology of patients
• Analyze evidence-based treatment for bipolar I disorder including efficacy, safety profiles, and 

treatment considerations for the use of newly approved and emerging treatment options
• Examine the role of pharmacists in counseling, monitoring, and providing education to help 

manage patients with bipolar I disorder

TARGET AUDIENCE: Pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: January 31, 2022
EXPIRATION DATE: March 15, 2023
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.5 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation Council 
for Pharmacy Education (ACPE) as a provider of continuing pharmacy education. 
This activity is approved for 2.5 contact hours (0.25 CEU) under the ACPE universal 
activity number 0290-0000-22-006-H01-P. The activity is available for CE credit 
through March 15, 2023.

Introduction
Bipolar disorder is a chronic and often 
debilitating mental illness that affects 
approximately 4.4% of adults in the 
United States.1 Recent estimates place 
the economic burden of bipolar disorder 
at over $195 billion annually in the 
United States.2 Stigma associated with 
the condition can lead to shame, social 
withdrawal, and reduced quality of life 
for patients.3 Bipolar disorder is associ-
ated with an increased risk of several 
adverse patient outcomes including 
cognitive impairment, medical and 
psychiatric comorbidity, suicide, and 
mortality due to cardiovascular disease.4,5 

Long-term management with prescription 
medications is often necessary to prevent 
a relapse of mood symptoms; however, 
as many as half of patients will not be 
adequately adherent to maintenance 
therapy.6 It is important for pharmacists 
to be aware of the most evidence-based 
treatment recommendations and well-

tolerated medications to best manage 
this complex disorder. 

Overview
The 2 most common types of bipolar 
disorder are type I (BDI) and type II 
(BDII). Other less common types include 
cyclothymia or other specified or unspec-
ified bipolar and related disorders. BDI 
is characterized by periods of elevated, 
expansive (demonstrating grandiosity), 
or irritable mood, known as mania, 
typically alternating with periods of 
depressed mood and normal mood (also 
known as euthymia). BDII is character-
ized by periods of depression alternating 
with periods of hypomania. Hypomania 
has a very similar presentation to mania, 
except that it is generally shorter in dura-
tion and less impairing. BDI has an esti-
mated global lifetime prevalence of 0.6% 
to 1.0% and has a slightly higher preva-
lence in men, whereas BDII is estimated 
to affect 0.4% to 1.1% of individuals 
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globally and is more commonly diagnosed in women.7

Bipolar disorder is ranked as the 17th leading source of 
disability worldwide and the 6th leading cause of disability 
among people aged 10 to 24 years.8,9 While the onset of illness 
usually occurs in late adolescence to early adulthood, an earlier 
onset has been associated with poorer outcomes including more 
severe depressive episodes and higher rates of comorbid anxiety 
and substance use disorders.10 Additionally, 90% of individuals 
with bipolar disorder will have at least one psychiatric or 
medical comorbidity, with 50% having three or more comorbid 
conditions. The most common psychiatric comorbidities include 

anxiety disorders (present in 70%-90% of patients), substance 
use disorders (30%-50%), attention-deficit/hyperactivity 
disorder (25%-45%), and personality disorders (20%-40%).11 
Other common comorbid medical conditions include metabolic 
syndrome, migraines, obesity, and type 2 diabetes.12 These 
comorbidities lead to significant morbidity and mortality. Indi-
viduals with bipolar disorder die an average of 10 to 20 years 
earlier than their peers, with cardiovascular disease being the 
most common cause of premature mortality.11 Individuals with 
bipolar disorder are also at an increased risk for suicide, with 
an estimated rate of suicide attempts 20 to 30 times the general 
population and approximately 6% to 7% of persons with bipolar 
disorder ultimately dying by suicide.13

Bipolar disorder is highly heritable, with a 10% to 15% risk 
of developing bipolar disorder in someone with a first-degree 
relative with the illness. Several genetic risk alleles have been 
identified; however, these variants account for only 25% of the 
overall heritability.14 While initial episodes of bipolar disorder 
may be linked to specific stressors in the patient’s life, after 
multiple mood episode recurrences, a “kindling” or episode sensi-
tization effect is thought to occur, resulting in more frequent and 
spontaneous mood episodes occurring with minimal or no apparent 
stressors.4 This may be accompanied by progressive changes in 
brain structure such as reduced cortical thickness, particularly 
in the prefrontal cortex.15,16 A study of patients with BDI who 
were recently recovering from a manic or mixed episode found 
that during a 1-year follow-up period, patients who had a mood 
recurrence exhibited greater loss of gray matter volume in frontal, 
temporal, and left parietal lobes compared with those who 
maintained remission.17 An earlier study comparing progres-
sive neurostructural changes in adolescent and adult patients with 
bipolar disorder found that changes in brain structure were more 
pronounced in older than younger patients.18 Abnormalities 
in the hypothalamic-pituitary-adrenal axis are also thought to 
contribute to the pathophysiology of bipolar disorder.19 

Symptoms and Diagnostic Criteria 
Symptoms of mania or hypomania include an increased level 
of goal-directed activity, decreased need for sleep, talk-
ativeness, racing thoughts, and grandiose thinking. Manic 
episodes may or may not include psychotic features such as 
hallucinations or delusions; however, the estimated lifetime 
prevalence of manic episodes with psychosis is between 56% 
and 74% in BDI.20 The diagnostic criteria for a manic episode 
of bipolar disorder are listed in TABLE 1.5 An individual must 
have at least one manic episode in their lifetime to qualify for 

TABLE 2. DIAGNOSTIC CRITERIA FOR A MAJOR DEPRESSIVE 
EPISODE5

At least five of the following symptoms present during 
a 2-week period (at least one of the symptoms must be 
depressed mood or loss of interest or pleasure)
•  Depressed mood
•  Decreased interest in activities
•  Appetite changes or significant unintended weight loss or 

gain
•  Decreased or increased sleep
•  Psychomotor changes (agitation or retardation) that are 

noticeable by others
•  Decreased energy or fatigue
•  Excessive guilt or feelings of worthlessness
•  Decreased ability to concentrate or make decisions
•  Persistent thoughts of death or suicidal thoughts or 

behaviors

The symptoms are impairing socially, occupationally, or in 
other areas or cause significant distress.

The mood symptoms are not caused by a substance or 
other medical condition.

TABLE 1. DIAGNOSTIC CRITERIA FOR A MANIC EPISODE5

Sustained period of abnormally elevated, expansive, or irri-
table mood AND increased energy or activity lasting at least 
1 week or requiring hospitalization

Three or more of the following symptoms (or four if the mood 
is irritable only):
•  Greatly elevated self-esteem
•  Feeling energetic despite sleeping less
•  Pressured speech or talkativeness
•  Racing thoughts or flight of ideas
•  Easily distracted
•  Psychomotor agitation or increased goal-directed activity
•  Impulsive behavior that may be dangerous or harmful

There is significant impairment socially or occupationally, 
risk for harm to self or others requiring hospitalization, or 
psychotic symptoms.

The mood symptoms are not caused by a substance or 
other medical condition.
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a diagnosis of BDI. Hypomania is characterized by the same 
symptoms and lasts at least 4 consecutive days but does not 
cause significant impairment socially or occupationally and 
does not require hospitalization. A diagnosis of BDII requires 
at least one hypomanic episode and at least one major depres-
sive episode in a person’s lifetime. The diagnostic criteria 
for a major depressive episode of bipolar disorder are listed 
in TABLE 2.5 These criteria are exactly the same as what is 
required for a diagnosis of major depressive disorder (MDD), 
but in MDD there are no episodes of mania or hypomania 
present in the patient’s lifetime.5 

Patients with bipolar disorder may also display mixed 
features, which is defined as the presence of at least 3 mood 
symptoms that do not overlap with the current mood episode. 
For example, a patient with depression with mixed features will 
meet the full criteria for a depressive episode but will also have 
at least 3 symptoms of mania present concurrently. Another 
specifier that can be applied to the diagnosis of bipolar disorder 
is rapid cycling, which is defined as having at least 4 distinct 
mood episodes during the span of a year.5 Rapid cycling occurs 
in up to one-third of patients with BDI and places patients at an 
increased risk for mood recurrence, necessitating closer moni-
toring and often more complex treatment regimens.6

Although mania and hypomania are known as the distin-
guishing features of bipolar disorder, depression is often the 
more predominant and debilitating feature for patients, with 
up to two-thirds of their life spent in a depressive episode.6,21,22 
Patients are also more likely to present for treatment in a depres-
sive episode and may not accurately report past symptoms of 
mania or hypomania. This may result in a delay in diagnosis 
and suboptimal treatment, with many individuals not accurately 
diagnosed for up to 10 years after the onset of symptoms. Char-
acteristics that may increase suspicion of bipolar disorder in a 
patient presenting with depression include a family history of 
bipolar disorder, psychotic or atypical symptoms such as hyper-
somnia, hyperphagia and leaden paralysis, and earlier age of 
symptom onset.6 The use of screening tools such as the Mood 
Disorders Questionnaire and the Hypomania Checklist 32 may 
be helpful in identifying possible bipolar disorder; however, a 
thorough evaluation is needed to confirm the diagnosis.11

STAR*

What are some of the limitations of current treatments 
for bipolar disorder?

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

Challenges in the Treatment of Bipolar 
Disorder 
Pharmacotherapy is the cornerstone of treatment; however, 
on average, 40% to 50% of patients with bipolar disorder 
are at least partially nonadherent to their medication regi-
mens and younger patients may be particularly vulnerable to 
nonadherence.23,24 Poor adherence is a key challenge in the 
treatment of bipolar disorder and associated with several 
negative outcomes including longer time to recovery, longer 
and more frequent hospitalizations, more frequent emergency 
department visits, greater risk for substance use disorders and 
suicide, and greater psychosocial impairment.24,25  

Another major challenge in the treatment of bipolar disorder 
is tolerability with long-term medication use. Antipsychotic 
medications may cause weight gain, metabolic adverse effects 
(AEs), sedation, prolactin elevation, and extrapyramidal symp-
toms (EPS) such as tardive dyskinesia. Mood stabilizers such 
as lithium and divalproex may also cause weight gain, seda-
tion, and tremors, among other AEs.11 Tolerability concerns 
may further contribute to poor medication adherence. A study 
of patient preferences in treatment for bipolar depression found 
that weight gain, risk of sedation, and risk of becoming manic 
were the 3 most important attributes that patients considered in 
their treatment.26 In a national internet-based study in the United 
States, patients with bipolar disorder who had a greater AE 
burden as rated by the Liverpool University Neuroleptic Side-
Effect Rating Scale (LUNSERS) were less likely to be adherent 
to their medication. Nonadherent patients had higher total AE 
burden ratings and scored higher on nearly all the subscale scores 
of the LUNSERS including EPS, autonomic AEs, psychic AEs 
(eg, difficulty concentrating, lack of emotions), and hormonal 
AEs (eg, swollen or tender chest, changes in sex drive).27 There-
fore, it is important for pharmacists to ask patients about AEs 
when assessing for medication adherence concerns.

Current and Emerging Treatment Options
Overall, the main goals of treatment in bipolar disorder 
include achieving remission from the acute mood episode, 
minimizing residual mood symptoms, preventing relapse, 
reducing the risk of suicide, and improving functional 
outcomes such as quality of life.11 Psychosocial interventions 
and psychoeducation are important for the effective manage-
ment of bipolar disorder, particularly in the treatment of acute 
depressive episodes and prevention of mood relapse during the 
maintenance treatment phase.6 Psychoeducation may also be 
helpful in promoting medication adherence. When selecting a 
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TABLE 3.  FDA-APPROVED TREATMENT OPTIONS FOR BIPOLAR I DISORDER6,12,28-30

Medication Mania or 
mixed features

Depression Maintenance Clinical pearls/counseling points Adverse effects

Antimanic agent

Lithium 
(Lithobid)

Yes No Yes Anti-suicidal effects, blood level 
monitoring required, maintain 
adequate hydration, signs of 
toxicity include N/V/D, confusion, 
tremors

Hypothyroidism, renal 
toxicity, tremors, 
weight gain, polyuria, 
polydipsia, teratogenic 
effects

Anticonvulsants

Carbamazepine 
(Carbatrol, 
Epitol, Equetro, 
Tegretol)

Yes No No Significant drug interactions 
(CYP inducer) including oral 
contraceptives, blood level 
monitoring required

Rash (including 
SJS), hepatotoxicity, 
agranulocytosis, 
teratogenic effects

Divalproex 
(Depakote)

Yes No No Helpful for mixed features 
and rapid cycling, blood level 
monitoring required, can use 
loading dose for mania

GI effects, sedation, 
weight gain, 
hepatotoxicity, 
thrombocytopenia, 
teratogenic effects

Lamotrigine 
(Lamictal)

No No Yes More effective for preventing 
and treating depression, 
drug interaction with oral 
contraceptives, titrate to avoid SJS, 
drug interaction with divalproex: 
increases lamotrigine blood levels 
and risk of SJS

Nausea, rash 
(including SJS)

Antipsychotics

Aripiprazole 
(Abilify)

Yes No Yes Long half-life Lower metabolic risk, 
akathisia

Aripiprazole 
once-monthly 
injection 
(LAI) (Abilify 
Maintena)

No No Yes Must overlap with oral medication 
for first 2 weeks

Lower metabolic risk, 
akathisia

Asenapine 
(Saphris)

Yes No No Requires sublingual administration; 
do not eat or drink for 10 minutes 
after administration

Lower metabolic risk, 
dysgeusia

Cariprazine 
(Vraylar)

Yes Yes No Long half-life Lower metabolic risk, 
akathisia

Chlorpromazine 
(Thorazine)

Yes No No May induce depression Sedation, orthostasis, 
anticholinergic, EPS

Lumateperone 
(Caplyta)

No Yes No Avoid with CYP3A4 inducers or 
inhibitors

Lower metabolic risk, 
sedation, dizziness, 
nausea

Lurasidone 
(Latuda)

No Yes No Should be ingested with at least 
350 calories; avoid with strong 
CYP3A4 inducers or inhibitors

Lower metabolic risk, 
akathisia, sedation, 
nausea

Olanzapine 
(Zyprexa)

Yes No Yes May work more rapidly; smoking 
may reduce blood levels due to 
CYP 1A2 induction

High risk for weight 
gain and metabolic 
effects, drowsiness

Olanzapine/ 
fluoxetine 
(Symbyax)

No Yes No Fluoxetine may induce mania High risk for weight 
gain and metabolic 
effects, drowsiness
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medication treatment, the clinician needs to consider not only 
the evidence base supporting its use, but also the patient’s 
preference, comorbid medical and psychiatric conditions, 
previous response to treatment, including a history of AEs, 
and tolerability or safety concerns.12 A summary of all Food 
and Drug Administration (FDA)-approved treatment options 
for BDI is provided in TABLE 3.6,12,28-30

Several evidence-based guidelines are available to guide clini-
cians in the treatment of BDI. Recommendations from some of 
these guidelines are summarized in TABLE 4.6,31,32 The Canadian 
Network for Mood and Anxiety Treatments (CANMAT) and 
International Society for Bipolar Disorders (ISBD) guideline 
lists their recommendations in hierarchical order, with options 
listed in order of preference based on efficacy and safety/toler-
ability, while the International College of Neuro-Psychophar-
macology (CINP) 2017 guideline lists their recommendations in 
alphabetical order.6,31 The British Association for Psychophar-
macology also list their rankings in a hierarchy, although theirs 
is based strictly on evidence for effectiveness.32

STAR

Which patients with BDI might be appropriate 
candidates for antidepressant therapy and what should 
be monitored in patients with BDI who are started on an 
antidepressant?

Treatment Considerations
Current Treatment Options for Acute Management
While there is no true pharmacologic category of “mood stabi-
lizers,” medications with known mood-stabilizing properties 
include lithium, second-generation antipsychotics (SGAs), 
and the anticonvulsants divalproex, lamotrigine, and carba-
mazepine. Medications with established efficacy in the treat-
ment of acute mania include several of the SGAs, lithium, 
divalproex, and carbamazepine.6 There is some evidence that 
lithium or divalproex may be superior to SGAs in terms 
of reducing manic symptoms faster, and the combination 
of lithium or divalproex plus an SGA appears to be more 
effective than monotherapy with either medication.33,34 

There are fewer evidence-based treatment options 
available for acute depressive episodes in bipolar disorder. 
Quetiapine, lurasidone, lithium, and lamotrigine are recom-
mended as first-line options in most guidelines, with the combina-
tion medication olanzapine/fluoxetine relegated to second-line, 
mostly due to tolerability concerns.6,31,32 Cariprazine was also 
recently approved for the treatment of acute depressive episodes 
of BDI, and is included as a second-line treatment option in the 
CANMAT and ISBD guideline.6 Patients in acute depressive 
episodes may experience more tolerability issues with medica-
tion than they do during a manic episode; therefore, slow and 
careful titration of their medication is recommended.12,35

TABLE 3.  FDA-APPROVED TREATMENT OPTIONS FOR BIPOLAR I DISORDER6,12,28-30 (continued)

Olanzapine/ 
samidorphan 
(Lybalvi)

Yes No Yes Contraindicated in patients taking 
opioids, may precipitate with-
drawal

Somnolence, dry 
mouth, may have 
less risk of long-term 
weight gain than 
olanzapine monother-
apy, unclear effect on 
glucose/lipids

Quetiapine 
(Seroquel)

Yes Yes Yes Equally effective in preventing 
mania and depression; extended-
release formulation available

Moderate risk for 
weight gain and meta-
bolic effects, sedation

Risperidone 
(Risperdal)

Yes No Yes Monitor for menstrual irregularities, 
gynecomastia

EPS, moderate risk for 
weight gain and meta-
bolic effects, hyper-
prolactinemia

Risperidone 
microspheres 
(LAI) (Risperdal 
Consta)

No No Yes Administered every 2 weeks, must 
overlap with oral medications for 
first 3 weeks

EPS, moderate risk for 
weight gain and meta-
bolic effects, hyper-
prolactinemia

Ziprasidone 
(Geodon)

Yes No No Should be ingested with at least 
500 calories

Lower metabolic risk, 
warning for QTc pro-
longation

CYP, cytochrome P450; EPS, extrapyramidal symptoms; GI, gastrointestinal; LAI, long-acting injectable; N/V/D, nausea, vomiting, diarrhea; SJS, Stevens-John-

son syndrome.



79PHARMACYTIMES.ORG
FEBRUARY  2022

www.pharmacytimes.org

The use of adjunctive antidepressants is also a second-line 
option according to the CANMAT and ISBD.6 However, most 
guidelines recommend that they should only be used in combi-
nation with a medication that will reduce the risk of mania, 
such as lithium, divalproex, or an SGA.6,32 Antidepressants 
have shown only small benefit in clinical studies of bipolar 
depression and carry the risk of inducing mania, particu-
larly in patients with BDI, depression with mixed features, 
or a history of rapid cycling.6 Tricyclic antidepressants and 
serotonin and norepinephrine reuptake inhibitors may have 
more risk for treatment-emergent affective switch than 
other antidepressants. Furthermore, patients treated with an 
antidepressant who experience an increase in agitation, 
dysphoria, restlessness, irritability, anger, insomnia, behavioral 
disinhibition, or mixed features may be at an increased risk 
for suicide.36

Current Treatment Options for Maintenance 
Most patients will require long-term, sometimes lifelong, 
therapy to prevent mood episode recurrence. Lithium, 
lamotrigine, valproate, and several of the SGAs have 
established efficacy for the maintenance treatment of BDI 
although some may have more evidence for preventing 
recurrence of mania than depression and vice versa.6,11 
Generally, whichever medication was found to be effective 
during the acute mood episode should be continued. Some 
medications, such as antidepressants or antipsychotics, may 
be tapered off after 6 to 12 months if there are tolerability 
concerns; however, the combination of an SGA plus a mood 
stabilizer has demonstrated reduced risk of mood recurrence 
compared with a mood stabilizer alone.6,11,37 Considerations 
when selecting a maintenance treatment include response to 
previous treatments, family history of treatment response, 
comorbid conditions, the polarity (mania or depression) of 
the most recent mood episode, and the predominant polarity 
of the patient (whether they tend to have more manic or more 
depressive episodes).6

Lithium is often considered a “gold standard” for maintenance 
treatment of bipolar disorder due to its efficacy in preventing 
both manic and depressive episodes, and its well-established 
anti-suicide effect.6,38 Lithium used as monotherapy or in combi-
nation with valproate was also found to be superior to valproate 
monotherapy in preventing mood relapse for up to 2 years.39 
However, lithium is associated with several potential long-term 
AEs, including hypothyroidism, hyperparathyroidism, kidney 
dysfunction, and tremors.12 Both lithium and valproate require 

frequent monitoring (every 3-6 months, or more often as clini-
cally indicated) of serum levels. For lithium, the established 
target range is 0.8-1.2 mEq/L for acute mood episodes (or 
0.4-0.8 mEq/L in older adults) and 0.6-1 mEq/L for maintenance 
treatment. The target serum level for valproate formulations is 
50-100 mcg/mL, with some evidence that higher levels may be 
needed for acute antimanic efficacy.6 For valproate, a weight-
based loading dose of 30 mg/kg/day may be used in acute 
mania.40 Lamotrigine is generally well tolerated by patients but 
is not recommended in those with frequent manic episodes, as it 
is mostly effective in preventing depressive episodes.6

Antipsychotics have been increasingly studied for mainte-
nance treatment of BDI, including long-acting injectable (LAI) 
antipsychotics. The use of LAI medications may be beneficial 
in optimizing patient adherence. In a nationwide cohort study 
of 18,018 patients with bipolar disorder who were followed for 
a mean of 7.2 years after hospitalization, patients treated with 
LAIs had significantly better outcomes when compared with the 
oral formulation of the same antipsychotics. These included a 
lower risk of psychiatric rehospitalization (HR, 0.70; 95% CI, 
0.55-0.90) and a lower risk of all-cause hospitalization (HR, 
0.70; 95% CI, 0.57-0.86).41 There are currently 2 FDA-approved 
LAI antipsychotics indicated for the maintenance treatment of 
bipolar I disorder: risperidone long-acting injection (RLAI) and 
aripiprazole once monthly (AOM) injection.42,43 RLAI is admin-
istered once every 2 weeks and can be given as monotherapy 
or adjunctively with lithium or valproate. It requires continued 
administration of oral antipsychotic medication for at least 
the first 3 weeks of therapy to achieve optimal blood levels.42 
Aripiprazole is indicated as monotherapy and has the advan-
tage of monthly administration. Oral antipsychotics should 
be continued for at least the first 14 days with AOM.43 While 
additional LAI formulations of risperidone and aripiprazole are 
commercially available, as well as formulations of other anti-
psychotics (eg, olanzapine, paliperidone), these have not been 
extensively studied in bipolar disorder. 

A major concern with the use of antipsychotics is the risk for 
weight gain and metabolic AEs.35 Clozapine and olanzapine 
are associated with the highest risk of metabolic syndrome, 
hyperglycemia, type 2 diabetes, and dyslipidemia, followed by 
quetiapine and risperidone, and less often with aripiprazole, 
ziprasidone, asenapine, and lurasidone. Monitoring of weight 
is recommended monthly for the first 3 months and every 3 
months thereafter while blood pressure, fasting glucose, and 
lipids should be evaluated at 3 and 6 months, then yearly there-
after. Lithium and divalproex have also been associated with 
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significant weight gain while carbamazepine and lamotrigine 
appear to have less risk.6

STAR

What advantages do recently approved and emerging 
treatments offer patients with BDI?

Novel and Emerging Treatment Options
Olanzapine/Samidorphan
Recently, a combination of olanzapine and the opioid antago-
nist samidorphan has been studied in an effort to minimize 
weight gain with olanzapine. In the 24-week randomized, 
double-blind ENLIGHTEN-2 study of 561 adult patients 
with schizophrenia who were randomized to treatment with 
either olanzapine/samidorphan or olanzapine alone, the 
percent weight change from baseline was lower in the olan-
zapine/samidorphan group than the olanzapine group (4.21% 
and 6.59%, respectively). Additionally, significantly fewer 
patients in the combination group had weight gain 10% or 
more of their baseline bodyweight (17.8% compared with 
29.8%; odds ratio, 0.50) or 7% or more of their bodyweight 
(27.5% vs 42.7%; odds ratio, 0.50). Changes in waist circum-
ference were also about half as much with the combination 
versus monotherapy (2.36 cm vs 4.47 cm). Efficacy of the 
combination was similar to olanzapine monotherapy with 
slightly more somnolence (21.2% vs 18.1%) and dry mouth 
(12.8% vs 8.0%). Interestingly, weight gain was similar 
between the 2 groups for the first 6 weeks of the trial, with 
a separation between the 2 groups occurring beyond that 
point.44 In this study and a previous phase 2 trial, weight gain 
with olanzapine/samidorphan occurred mostly during the 
first 4 to 6 weeks, but then stabilized.44,45 

Based on the clinical trials in the schizophrenia population, 
olanzapine/samidorphan was granted FDA approval for the 
treatment of schizophrenia and BDI for the acute treatment of 
mixed or manic episodes either as monotherapy or in combi-
nation with lithium or valproate, or as maintenance mono-
therapy treatment.28 Additionally, results from the 52-week 
ENLIGHTEN-2 extension study were recently published. A 
total of 265 patients enrolled in the trial, with 63.0% completing 
the 52 weeks. The mean change in weight from enrollment in 
the open-label phase to study end point was −0.03 kg and the 
mean change in waist circumference was –0.35 cm, indicating 
a sustained response in mitigating weight gain with olanzapine/
samidorphan. Changes in other metabolic parameters (eg, lipids, 

glucose) were generally minimal and transient; however, 11.0% 
of patients experienced a sustained shift in HbA1c from lower 
than 5.7% to greater than or equal to 5.7%.46 

The prescribing information for olanzapine/samidorphan 
includes a warning regarding the possibility of precipitation of 
opioid withdrawal. It should only be initiated after an opioid-
free period of at least 7 days for patients taking short-acting 
opioids or 14 days for longer acting opioids. Similarly, patients 
with a history of chronic opioid use should be counseled about 
the potential for decreased opioid tolerance if olanzapine/sami-
dorphan is interrupted or discontinued, increasing the risk of 
opioid overdose if the use of opioids is resumed.28

Lumateperone
Another SGA, lumateperone, which was previously approved 
for schizophrenia, was recently approved by the FDA for the 
treatment of bipolar depression in BDI and BDII in adults 
(either as monotherapy or adjunctively with lithium or 
valproate).30 Similar to other SGAs, lumateperone is thought 
to work via antagonism at serotonin 2A (5-HT2A) and partial 
agonism/antagonism at dopamine type 2 (D2) receptors. It 
has additional activity at D1 receptors, which plays a role 
in glutamate functioning, and acts as a serotonin reuptake 
inhibitor, but it is unclear how these effects contribute to 
its clinical efficacy and the FDA classifies it simply as an 
atypical antipsychotic.30,47 

In a phase 3 randomized, double-blind, placebo-controlled 
study of 377 patients experiencing a major depressive episode 
of BDI or BDII, patients receiving lumateperone 42 mg/day for 
6 weeks had a significantly greater reduction in Montgomery-
Åsberg Depression Rating Scale (MADRS) scores compared 
with placebo (least squares mean difference of −4.6 points; 
effect size, −0.56). Somnolence (8.5%) and nausea (6.4%) were 
the most common AEs occurring more frequently than placebo 
(1.1% and 2.1%, respectively).47 Results from a second phase 
3 trial have not yet been published. Lumateperone could offer 
another well-tolerated option for bipolar depression.

Non-racemic amisulpride (SEP-4199)
Another investigational drug currently being studied for 
bipolar depression is SEP-4199, a derivative of the antipsy-
chotic amisulpride with high affinity for 5-HT7 receptors rela-
tive to D2 receptors. In a 6-week randomized, double-blind, 
placebo-controlled phase 2 study of 344 patients experi-
encing a major depressive episode of BDI, the primary anal-
ysis of 289 patients enrolled in Europe or the United States 
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failed to show a statistically significant effect compared with 
placebo. Patients in this cohort who were treated with 200 mg 
or 400 mg of SEP-4199 showed numerically, but not statis-
tically significant, improvement in MADRS scores when 
compared with placebo (−19.5 in the 200-mg group, −19.3 in 
the 400-mg group, and −16.2 in the placebo group; P = .054 
for both doses compared with placebo). A secondary analysis 
of the entire study population, including an additional 49 
Japanese patients, was found to be significant, with a least 
squares mean difference of −3.7 points on the MADRS for 
the 200-mg dose (95% CI, −6.7, −0.7; P = .016) and −3.4 
points for the 400-mg dose (95% CI, −6.3, −0.5; P = .024). 
The most commonly reported AEs were QT prolongation (in 
the 400-mg group), somnolence, constipation, galactorrhea, 
nausea, akathisia, dizziness, hypomania, and diarrhea.48

Esketamine
Other medications currently in development for the treatment 
of bipolar depression mainly target glutamate and gamma-
aminobutyric acid (GABA), including N-methyl-D-aspartate 
(NMDA)-type glutamate receptor antagonists and GABAA 

receptor modulators.36 Positive results were recently reported 
from a phase 2 study of esketamine dry powder for inhalation 
in patients with treatment-resistant bipolar depression. This 
trial was a randomized, double-blind, placebo-controlled 
study of 88 adult patients who had demonstrated inadequate 
response to at least 2 previous bipolar depression treatments. 
Patients who were randomized to receive adjunctive treat-
ment with 24 mg, 36 mg, or 48 mg of esketamine twice weekly 
showed a significantly greater, dose-dependent reduction in 
the MADRS when compared with placebo after 2 weeks of 

TABLE 4. BIPOLAR DISORDER TREATMENT GUIDELINES6,31,32 

Canadian Network for Mood and Anxiety 
Treatments (CANMAT) and International 
Society for Bipolar Disorders (ISBD) 2018 
guidelines

International College of Neuro-
Psychopharmacology (CINP) 2017 
guidelines

British Association for 
Psychopharmacology 
2016 recommendations

Acute mania 1st-line monotherapy: lithium, quetiapine, 
divalproex, asenapine, aripiprazole, 
paliperidone (>6 mg), risperidone, cariprazine

1st-line combination: SGA (quetiapine, 
aripiprazole, risperidone, asenapine) + lithium 
OR divalproex

2nd line: olanzapine*, carbamazepine*, 
olanzapine + lithium OR divalproex*, lithium + 
divalproex, ziprasidone*, haloperidol*, ECT

1st line: aripiprazole, asenapine, 
cariprazine, paliperidone, quetiapine, 
risperidone, valproate

2nd line: carbamazepine, 
haloperidol, lithium, olanzapine

Antipsychotics, 
valproate, lithium

Acute 
depressive 
episodes

1st line: quetiapine, lurasidone + lithium OR 
divalproex, lithium, lamotrigine, lurasidone, 
lamotrigine (adjunctive)

2nd line: divalproex, SSRIs/bupropion 
(adjunctive), ECT, cariprazine, olanzapine/
fluoxetine

1st line: quetiapine, lurasidone

2nd line: fluoxetine, olanzapine, 
olanzapine/fluoxetine

Lurasidone, lamotrigine 
(adjunctive), 
quetiapine, olanzapine, 
olanzapine + fluoxetine, 
antidepressants

Maintenance 1st line: lithium, quetiapine, divalproex, 
lamotrigine, asenapine, quetiapine + lithium 
OR divalproex, aripiprazole + lithium 
OR divalproex, aripiprazole, aripiprazole 
monohydrate LAI

2nd line: olanzapine*, risperidone LAI, 
risperidone LAI (adjunctive), carbamazepine, 
paliperidone (>6 mg), lurasidone + lithium 
OR divalproex, ziprasidone + lithium OR 
divalproex

1st line: aripiprazole, risperidone LAI

2nd line: index episode mania or 
depression: quetiapine, lithium, 
lamotrigine; index episode mania: 
olanzapine,  paliperidone; index 
episode depression: fluoxetine

Lithium (preventing 
mania, depression, 
suicide), antipsychotics, 
valproate (mainly 
preventing mania), 
lamotrigine (preventing 
depression)

ECT, electroconvulsive therapy; LAI, long-acting injectable; SGA, second-generation antipsychotic; SSRI, selective serotonin reuptake inhibitor.

*Considered 2nd line due to safety/tolerability concerns.
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treatment (placebo-subtracted difference of −5.9, P = .009 in 
the 24-mg group; −6.7, P = .004 in the 36-mg group; −8.2, 
P <.001 in the 48-mg group).49

Zuranolone
Preliminary results from a bipolar depression study of zura-
nolone, a positive allosteric modulator of GABAA receptors, 
have been recently reported. In an open-label study, 35 adults 
experiencing a major depressive episode of BDI or BDII 
were treated with 30 mg of zuranolone daily for 2 weeks. 
Zuranolone demonstrated a mean decrease of 15.5 points in 
the MADRS at day 15 (P <.001) and this response was main-
tained through day 42, with a mean decrease of 16.4 points 
compared with baseline at day 42. The most common AEs 
reported were somnolence, headache, diarrhea, and sedation.50

NRX-101
An additional medication currently in development is 
NRX-101, a fixed-dose combination of the NMDA receptor 
modulator D-cycloserine and the SGA lurasidone, which 
received breakthrough therapy designation from the FDA for 
the management of severe depression and acute suicidality 
in bipolar disorder after initial stabilization with ketamine. 
Preliminary phase 2 data indicate that patients who were 
treated for 6 weeks with NRX-101 demonstrated lower levels 
of depression as measured by the MADRS compared with 
those who received lurasidone monotherapy, with no patients 
in the NRX-101 group demonstrating relapse (n = 12), 
compared with 2 patients treated with lurasidone (n = 5).51,52

Role of the Pharmacist
Pharmacists can contribute to improved outcomes in 
bipolar disorder in a variety of ways, including counseling 
patients on the safe and effective use of medications and 
lifestyle modifications, comprehensively reviewing medi-
cation regimens to assess for potential efficacy and safety 
drug-related problems, and improving medication adher-
ence. Furthermore, pharmacists can serve as providers or 
coordinators of care.

Counseling
Educating patients about how to properly take their medi-
cation, expected duration of treatment, and possible AEs 
are standard counseling points for any medication, but a 
key message in educating patients with bipolar disorder 
is that they should not stop taking medications once their 

acute depressive or manic symptoms have subsided. Many 
patients will consider stopping medications at this time, so 
education about the importance of continued medication 
to prevent mood episode recurrence is essential. Focusing 
on the benefits of the medication in treating their specific 
symptoms such as irritability or sleep difficulties, and 
potential benefits such as reducing the need for hospital-
ization or legal or financial consequences of behaviors 
seen during manic episodes (eg, excess spending or impul-
sivity) may better help patients understand the importance 
of medication adherence. The importance of blood level 
monitoring and signs and symptoms of toxicity with medica-
tions such as lithium, carbamazepine, and valproate should 
be discussed with the patients as well.53 As many therapies 
for bipolar disorder can cause weight gain, providing coun-
seling on lifestyle modifications such as diet and exercise 
or referring to a nutritionist may also be useful. Important 
patient counseling points for pharmacists are included in 
TABLE 36,12,28-30 and TABLE 5.6,53

Assessing Efficacy and Safety
When comprehensively reviewing a patient’s medication 
regimen for efficacy and safety, it is essential to have a 
complete and accurate list of medications. To evaluate the 
efficacy of the regimen, pharmacists should screen patients 
for signs and symptoms of mania or hypomania. This is 
particularly important for patients taking medications that 
may precipitate mania, such as antidepressants, psycho-
stimulants, or dopamine agonists.6 Depression and suicide 
screening is also important in this patient population and the 
use of screening tools such as the Patient Health Question-
naire-9 (PHQ-9) and PHQ-2 have been successfully imple-
mented in the community pharmacy setting.54 Additionally, 
when performing a medication review, pharmacists should 
ask if patients are experiencing somnolence, weight gain, 
tremors, EPS, or signs and symptoms of hyperprolactinemia 
(menstrual changes, sexual AEs, and gynecomastia) to identify 
medication-related AEs. With EPS in particular, patients with 
bipolar disorder (particularly in the acute depressive phase) 
may be more vulnerable than patients with schizophrenia.55

It is important for pharmacists to identify when patients’ 
symptoms are not controlled or if they are experiencing AEs 
or drug interactions and recommend possible treatment alterna-
tives. To promote evidence-based recommendations, pharma-
cists must keep up with new and emerging medication options 
that may offer distinct advantages over older treatments.
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Adherence
Pharmacists are in an ideal position to monitor medication 
adherence and assess for factors that may impact adherence, 
such as AEs and negative attitudes toward medication. They 
can also identify patients who may be at risk for nonadher-
ence, including patients who are younger in age, or who have 
substance use disorder, comorbid anxiety disorders, or a 
low level of education or socioeconomic status. To address 
nonadherence, pharmacists should explore the reasons and 
provide evidence-based interventions such as recommending 
changes to medications to reduce the complexity of regimens 
and minimize AEs as well as employing motivational inter-
viewing and brief psychoeducational interventions.6,24,56

One way to improve medication adherence is through the use 
of LAIs. Administering LAIs in a community pharmacy setting 
may increase access to these medications, particularly in rural 
areas, and may help decrease stigma compared with adminis-
tration in a mental health clinic.57 The American Pharmacists 

Association published a report on community pharmacists’ role 
in improving access to injectable medications in 2017.58 Since 
that time, they have published several resources for providing 
medication administration services in the pharmacy setting.59 
At the time of this publication, all but 2 states (New York 
and Rhode Island) and Washington, DC, allow for pharmacist 
administration of LAIs.60

Pharmacists as Providers or Coordinators of Care
Pharmacists may also serve as a provider through collab-
orative practice agreements or independently through their 
scope of practice as in the Veterans Health Administration 
or as a link to specialty care and social services.61,62 This 
is particularly important in the context of the COVID-19 
pandemic, when patients have been faced with decreased 
access to mental health clinics and difficulties such as 
disruptions in employment, loss of housing, and food inse-
curity.63 Disasters such as the COVID-19 pandemic dispro-

TABLE 5. KEY COUNSELING POINTS FOR MEDICATIONS USED IN BIPOLAR DISORDER6,53

General •  This medication can help to reduce the risk of future episodes of mania or depression and their negative 
consequences

•  Several weeks may be needed before you see the full benefit of the medication
•  Do not stop taking the medication unless advised by your prescriber
•  Many adverse effects can be managed by adjusting the dose or timing of the medication; consult your 

prescriber if adverse effects develop

Lithium •  Blood level monitoring is important to maximize benefit and minimize risks of adverse effects
•  Common adverse effects include diarrhea, nausea, tremor, and increased thirst and urination early on 

and weight gain, acne, and slowed thyroid function long term
•  Signs and symptoms of toxicity include severe diarrhea and nausea, sluggishness, slurred speech, and 

impaired coordination
•  Avoid taking nonsteroidal anti-inflammatory drugs, as these may affect lithium blood levels
•  Maintain adequate hydration and minimize caffeine intake; dehydration may lead to toxicity
•  Maintain consistent levels of sodium in your diet as fluctuations in sodium may affect lithium blood levels
•  May be harmful in pregnancy

Carbamazepine •  Blood level monitoring is important to maximize benefit and minimize risks of adverse effects
•  May rarely cause serious rash; consult physician immediately if rash develops
•  Can interact with many medications; ensure that your prescriber and pharmacist have a complete list of 

your medications to check for interactions
•  May be dangerous in pregnancy

Divalproex/
Valproate

•  Blood level monitoring is important to maximize benefit and minimize risks of adverse effects
•  Common adverse effects include diarrhea, nausea, sedation, tremor, weight gain, and hair loss
•  May be dangerous in pregnancy

Lamotrigine •  May rarely cause serious rash; consult physician immediately if rash develops
•  Slow titration required to minimize risk of rash; should be reinitiated slowly if medication doses are 

missed for several days

Antipsychotics •  Weight gain may occur; ensure adequate exercise and healthy diet, monitor for changes in weight, and 
consult with your prescriber if weight gain occurs

•  Adverse effects may include abnormal muscle movements, inner restlessness, dizziness, sedation
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portionately affect patients with mental illness such as bipolar 
disorder. The disruption in mental health service delivery 
increased risk of patient disengagement, medication nonad-
herence, and distress, which resulted in increased risk for 
decompensation. With these changes, community pharmacists 
increasingly need to be prepared to act as the potential first 
point of contact for patients in mental health crises.63 Mental 
Health First Aid training is available through the National 
Council for Mental Wellbeing to help individuals identify 
risk factors and warning signs of mental health emergencies 
and how to respond.64

Pharmacists have demonstrated positive outcomes for patients 
with bipolar disorder, including improved attitudes toward medi-
cation, medication adherence, quality of life, reduced anticholin-
ergic medication burden, and decreased rates of hospitalization.65 
In a study by Salazar-Ospina, et al, a specially trained pharmacist 
made weekly telephone calls to patients to assess for changes in 
symptoms, educate patients on the recognition and management 
of emerging symptoms, explain how to properly take medica-
tions, emphasize the need for continued adherence, and promote 
healthy lifestyle and eating habits. They then communicated 
with the medical team, patient, and family or caregiver to make 
any necessary interventions to promptly resolve medication-
related problems identified during the counseling sessions. Over 
a 1-year period, patients in the usual care group had a 9-fold 
higher risk of hospital admission (HR, 9.03; 95% CI, 1.1-75.4) 
and were more than 3 times as likely to require emergency 
services (HR, 3.38; 95% CI, 1.1-10.5) than patients in the phar-
maceutical care group.66

Finally, it is important for pharmacists to keep up with new 
and emerging medication options that may offer distinct advan-
tages over older treatments to be able to recommend them for 
patients with BDI. Several promising medications are in devel-
opment, particularly for the treatment of bipolar depression, and 
recently approved medications such as olanzapine/samidorphan 
and lumateperone may offer distinct advantages in tolerability 
over other current treatment options.

Conclusion
Patients with BDI experience acute episodes of depression 
and mania, often requiring complex combinations of medi-
cation treatment to achieve remission from mood symptoms. 
Additionally, most patients will require lifelong maintenance 
treatment that may contribute to significant AEs such as 
somnolence, weight gain, metabolic syndrome, EPS, and liver 
or kidney dysfunction. These AEs can often lead to nonadher-
ence with medications, resulting in poor treatment outcomes. 
New and emerging treatment options may offer advantages 
over current treatments, particularly in respect to efficacy 
for the treatment of depression and tolerability for long-term 
maintenance. Pharmacists are in an ideal position to monitor 
for AEs and adherence issues and recommend potential treat-
ment alternatives that may best fit the needs of their patients.
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POSTTEST QUESTIONS

1. Which of the following is required for a diagnosis of 
bipolar I disorder (BDI)?
A. At least one lifetime episode of depression
B. At least one lifetime episode of mania
C. Presence of mixed features
D. Presence of rapid cycling

2. Which of the following neuroendocrine systems is 
thought to be involved in the pathophysiology of bipo-
lar disorder? 
A. Hypothalamic-pituitary-adrenal axis
B. Hypothalamic-pituitary-thyroid axis
C. Hypothalamic-pituitary-gonadal axis
D. Hypothalamic-neurohypophysial system

3. Which of the following symptoms is required for a diag-
nosis of mania in bipolar disorder? 
A. Rapid or pressured speech
B. Racing thoughts
C. Increased energy or activity
D. Hallucinations

4. Which of the following is considered a first-line option 
for the treatment of an acute depressive episode of BDI 
according to clinical practice guidelines?
A. Divalproex
B. Carbamazepine
C. Lurasidone
D. Cariprazine 

5. A 23-year-old male patient with a diagnosis of BDI was 
started on a combination of lithium and quetiapine 
during his recent inpatient hospitalization. He has had 
several episodes of mania over the past 5 years but 
has never had an episode of depression in his lifetime. 
Since being discharged from the hospital 1 week ago, 
he complains of increased appetite and a 15-pound 
weight gain. He would like to change his medication to 
minimize the risk of further weight gain. Which treat-
ment modification would be the most appropriate for 
this patient? 
A. Change the lithium to divalproex.
B. Change the quetiapine to ziprasidone.
C. Change the lithium to lamotrigine.
D. Change the quetiapine to olanzapine.

6. Which of the following is a potential advantage to using 
lumateperone over other currently available treatment 
options for bipolar disorder? 
A. Greater efficacy for manic episodes
B. Minimal drug interactions
C. Efficacy in treatment-resistant patients
D. Low risk for adverse effects

7. Which of the following outcomes has been demonstrat-
ed by pharmacist involvement in the care of patients 
with bipolar disorder? 
A. Improved medication adherence
B. Reduced depressive symptoms 
C. Decreased risk for drug interactions
D. Improved cognitive functioning

Use the following case to answer questions 8 and 9:

A 47-year-old patient comes into your pharmacy with a 
new prescription for olanzapine/samidorphan for the man-
agement of BDI. His current medications include lisinopril 
for hypertension, metformin for diabetes, albuterol inhaler 
as needed for exercise-induced asthma, and oxycodone/
acetaminophen as needed for back pain related to a recent 
injury. 

8. Which of this patient’s medications would you recom-
mend changing to avoid a potential drug interaction 
with olanzapine/samidorphan? 
A. Lisinopril
B. Metformin
C. Albuterol
D. Oxycodone/acetaminophen

9. The patient is concerned that the medication will cause 
him to gain weight and affect his blood glucose. How 
would you counsel this patient?
A. Weight gain is possible, but it will not affect his blood 

glucose levels.
B. Weight gain occurs mostly in the first 6 weeks of 

treatment, then stabilizes over time.
C. Weight gain and blood glucose changes are unlikely to 

occur with this medication.
D. Weight gain is unlikely, but blood glucose changes are 

common with this medication.
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POSTTEST QUESTIONS (CONTINUED)

10. Which of the following patients with bipolar disorder 
would be most at risk for nonadherence to their  
medications? 
A. 23-year-old patient with alcohol use disorder
B. 57-year-old patient on multiple medications
C. 35-year-old patient with a college-level education
D. 47-year-old patient with attention-deficit/hyperactivity 

disorder
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New Developments in the Treatment Approaches for 
Hepatorenal Syndrome Acute Kidney Injury (HRS AKI): 
Key Considerations for Pharmacists 

EDUCATIONAL OBJECTIVES

At the completion of this activity, the participant will be able to:
• Differentiate the pathological characteristics, prevalence, risk factors, and burden associated 

with hepatorenal syndrome acute kidney injury (HRS AKI) and non-acute kidney injury (HRS 
NAKI)

• Explain the updated diagnostic criteria for HRS and the role of current and emerging treatment 
options, including their efficacy and safety profiles

• Determine the role of health-system pharmacists in the management of HRS AKI, including 
collaborating with the multidisciplinary team to ensure effective transitions of care and 
recommending evidence-based treatment protocols to optimize outcomes

TARGET AUDIENCE: Health-system pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: January 20, 2022
EXPIRATION DATE: March 15, 2023
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation Council 
for Pharmacy Education (ACPE) as a provider of continuing pharmacy education. 
This activity is approved for 2.0 contact hours (0.20 CEU) under the ACPE universal 
activity number 0290-0000-22-009-H01-P. The activity is available for CE credit 
through March 15, 2023.

Introduction
Hepatorenal syndrome (HRS), a compli-
cation of advanced cirrhosis, is charac-
terized by renal impairment secondary to 
hemodynamic alterations and inflamma-
tion leading to reduced renal perfusion.1 
It is estimated that at least 633,000 adults 
in the United States have cirrhosis, with 
an annual estimate of 9000 to 35,000 
of these cases progressing to HRS and 
requiring hospital admission.2,3 The 
prevalence of acute kidney injury (AKI), 
a precursor to HRS, is common among 
those hospitalized with decompensated 
cirrhosis, and incidence rates range from 
27% to 53%.4 Despite available thera-
pies, the rate of HRS reversal, defined 
as an improvement of serum creatinine 
(SCr) back to baseline values, is just 43% 
and in-hospital mortality rates approach 
40%.5,6 Given the high mortality rate, 
there is an urgent need to increase iden-
tification of patients with renal impair-

ment or AKI at risk for progression to 
HRS. Pharmacists on the care team must 
be involved in the rapid identification of 
these patients to support early interven-
tion efforts and facilitate management 
or evaluate treatment decisions for these 
patients, including transplantation.  

Pathophysiology
The pathophysiology of HRS is charac-
terized by circulatory dysfunction and 
an elevation in inflammatory mediators 
(FIGURE 1).7 As cirrhosis advances, an 
increase in intrahepatic vascular resis-
tance leads to portal hypertension. In 
response, endogenous vasodilators are 
released to address this portal hyper-
tension, including nitric oxide, carbon 
monoxide, prostacyclins, and endocan-
nabinoids. While these vasodilators 
produce splanchnic vasodilation, they 
also result in systemic vasodilation 
causing a reduction in effective arterial 
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blood volume and overall systemic vascular resistance. As 
a compensatory mechanism to avoid systemic hypotension, 
the renin-angiotensin-aldosterone system (RAAS), sympa-
thetic nervous system (SNS), and arginine vasopressin (AVP) 
are all activated to produce sodium retention (to increase 
circulating volume) and systemic vasoconstriction, including 
vasoconstriction of renal blood vessels. These compensatory 
hormonal pathways are necessary to maintain systemic blood 
pressure but have the net detrimental effects of worsening 
fluid retention and ascites, causing dilutional hyponatremia, 
and reducing renal blood flow that can result in AKI and HRS.7

Newer data suggest that elevations in a variety of inflam-
matory mediators may play a role in the pathophysiology of 
HRS.7,8 Additionally, bacterial translocation from the gut, other 
bacterial infections, and even elevated blood levels of intracel-
lular components from damaged hepatocytes may trigger a pro-

inflammatory cytokine and chemokine response that results in 
arterial vasodilation and further circulatory dysfunction.8

Diagnosis and Classification
The definition of both AKI in cirrhosis and HRS has been 
updated several times, with the most recent update by the 
International Club of Ascites (ICA) in 2015.9 Historically, 
acute renal failure in cirrhosis was defined as a SCr increase 
of 50% or greater from baseline to a value above 1.5 mg/dL.10 
Additionally, HRS was categorized as 2 phenotypes: HRS-1, 
an acute worsening of renal function, and HRS-2, a gradual 
worsening in renal function. In order to meet the criteria 
for HRS-1, SCr needed to double within 2 weeks to a level of 
2.5 mg/dL or greater.

Since 2004, several new definitions of acute renal failure, 
now termed acute kidney injury (AKI), have been proposed 

FIGURE 1. PATHOPHYSIOLOGY OF ACUTE KIDNEY INJURY AND HEPATORENAL SYNDROME7

AKI, acute kidney injury; AVP, arginine vasopressin; GI, gastrointestinal; HRS, hepatorenal syndrome; RAAS, renin-angiotensin-aldosterone system; SNS, 

sympathetic nervous system.  

Adapted from Simonetto DA, et al. BMJ. 2020;370:m2687. 
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and validated in patients without cirrhosis, such as Risk, 
Injury, Failure, Loss of kidney function, and End-stage kidney 
disease (RIFLE) classification; Acute Kidney Injury Network 
(AKIN) classification; and Kidney Disease: Improving Global 
Outcomes (KDIGO) criteria for AKI.9 Unfortunately, patients 
with cirrhosis represent a unique patient group in which clas-
sifying AKI is problematic.9 For instance, muscle wasting 
and poor hepatic function seen in patients with cirrhosis lead 
to a reduced production of creatinine, thereby resulting in a 
falsely elevated creatinine clearance estimate. Additionally, 
urine output, a component of AKI definitions, is not a reliable 
metric of AKI in patients with cirrhosis. Due to substantial renal 
sodium retention, oliguria is common in patients with cirrhosis 
while often maintaining a normal glomerular filtration rate 
(GFR). Conversely, because the use of diuretics for ascites is 
common, urine output as a component of AKI criteria may not 
be a sensitive marker.9

The 2015 ICA definition of AKI in cirrhosis adopted the 
KDIGO criteria for AKI with several modifications, including 
the removal of urine output as a criterion for AKI as well as 
additional guidance for what a “baseline” value of SCr consti-
tutes (TABLE 1).4,9 This definition also removed the requirement 
for a SCr value above 1.5 mg/dL and adopted the KDIGO 
staging scheme of stage 1, 2, and 3. The lack of a fixed SCr 

threshold for AKI criteria is important as some patients with 
very low baseline values would not meet the historical AKI 
criteria without having substantial impairment in renal function. 
This fact is particularly relevant because data in patients with 
cirrhosis have demonstrated that even small increases in SCr 
are associated with poor outcomes, and earlier treatment of AKI 
may be associated with a higher rate of renal recovery.9

Because the definition of AKI in part requires a “baseline” SCr 
value for comparison (distinguishing AKI from chronic kidney 
disease), the ICA guidelines for AKI in cirrhosis also outline what 
value constitutes a baseline SCr value.9 A baseline value is defined 
as the most recent SCr value obtained within the previous 3 months. 
For hospitalized patients, if a pre-admission SCr value is not avail-
able, the SCr on admission should be considered a baseline.9

In conjunction with the new ICA-AKI definition, the defini-
tion and classification of HRS was also updated.9 HRS-1 (rapid 
deterioration of renal function) has been renamed to HRS AKI. 
The primary change in HRS AKI compared with the previous 
HRS-1 criteria is the replacement of an absolute SCr value of 
2.5 mg/dL or greater with the 2015 ICA-AKI criteria (TABLE 

2).9 Renaming HRS-2 to HRS non-acute kidney injury (HRS 
NAKI) has also been proposed and is defined as meeting HRS 
criteria with an estimated GFR less than 60 mL/min/1.73m2 

but not meeting HRS AKI criteria. HRS NAKI can be further 
subdivided into HRS acute kidney disease (HRS AKD) and 
HRS chronic kidney disease (HRS CKD) based on the duration 
of renal impairment being less than 3 months or greater than 3 
months, respectively.11

A key component of the HRS AKI definition is to attempt 
to exclude renal structural or tubular damage (intrinsic AKI), 

TABLE 2. 2015 ICA DIAGNOSTIC CRITERIA OF HRS AKI9

•  Diagnosis of cirrhosis and ascites
•  Diagnosis of AKI per ICA-AKI definition 
•  No improvement of SCr (≥0.3 mg/dL reduction) despite 2 

consecutive days of diuretic withdrawal and albumin 1 g/
kg/day (max 100 g/day)

•  Absence of shock
•  No current or recent use of nephrotoxic drugs
•  No macroscopic signs of structural kidney disease, including 

no proteinuria (>500 mg/day), no microhematuria 
(>50 red blood cells per high power field), and normal 
renal ultrasound findings

AKI, acute kidney injury; HRS AKI, hepatorenal syndrome acute kidney injury; 

ICA, International Club of Ascites; SCr, serum creatinine.

Republished from Angeli P, et al. J Hepatol. 2015;62(4):968-974, under the 

terms of a Creative Commons CC-BY-NC-ND license. 

TABLE 1. THE 2015 ICA DIAGNOSTIC CRITERIA OF AKI (ICA-AKI) 
AND THE HISTORICAL AKI CRITERIA IN CIRRHOSIS4,9

2015 ICA-AKI DEFINITION HISTORICAL AKI IN 
CIRRHOSIS DEFINITION

Stage 1
SCr increase of ≥0.3 mg/dL 
OR a 1.5- to 2-fold increase 
from baseline
Stage 1A: SCr <1.5 mg/dL
Stage 1B: SCr ≥1.5 mg/dL

Stage 2
SCr increase of >2- to 3-fold 
from baseline

Stage 3
SCr increase of >3-fold from 
baseline
OR SCr ≥4 mg/dL with an 
increase of ≥0.3 mg/dL from 
baseline
OR initiation of renal 
replacement therapy

SCr >1.5 mg/dL and an 
increase of ≥50% from 
baseline

AKI, acute kidney injury; ICA, International Club of Ascites; SCr, serum creatinine.
Adapted from Angeli P, et al. J Hepatol. 2015;62(4):968-974 and Biggins SW, et 
al. Hepatology. 2021;74(2):1014-1048. 
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which can include other etiologies of AKI, such as acute tubular 
necrosis (ATN).8 Differentiating HRS AKI from ATN is impor-
tant as the treatment strategies are different. For example, 
albumin and vasoconstrictors are a hallmark component of HRS 
AKI therapy but have no role in ATN treatment. The fraction 
of excreted sodium (FENa) is commonly utilized in noncir-
rhotic patients to support the diagnosis of ATN; however, FENa 
is unreliable in patients with cirrhosis as it is virtually always 
low.11 Novel biomarkers of renal tubular injury, such as urinary 
neutrophil gelatinase-associated lipocalin (NGAL), may have a 
future role in distinguishing HRS AKI from ATN.12

Health Care Burden and Prognosis
The health care burden, morbidity, and mortality of HRS is 
substantial. Among patients hospitalized with HRS in the 
United States, the average hospital stay cost exceeds $90,000, 
with a mean length of stay of about 30 days.6 Approximately 

27% of patients will require hemodialysis during hospitaliza-
tion. Recent observational data among tertiary care centers in 
the United States suggest that fewer than 20% of patients with 
HRS will have full recovery of renal function.13 In-hospital 
mortality rates are approximately 37%, with an additional 9% 
being discharged to hospice care. Furthermore, the 30-day 
readmission rate is 33%. Unfortunately, mortality rates in 
randomized controlled trials have remained consistent from 
2002 to 2018, indicating that new treatment strategies during 
this time have not improved patient survival.5

Management of HRS AKI
Prevention of HRS AKI
Prevention of HRS AKI is primarily focused on addressing 
precipitating factors that predispose patients to HRS AKI, 
including gastrointestinal bleeding, spontaneous bacterial 
peritonitis (SBP), and large-volume paracentesis (LVP).

FIGURE 2. TREATMENT ALGORITHM OF AKI AND HRS AKI IN PATIENTS WITH CIRRHOSIS4,8,12

AKI, acute kidney injury; HRS, hepatorenal syndrome; NSAID, nonsteroidal anti-inflammatory drug. 

Adapted from Allegretti AS, et al. Am J Kidney Dis. 2020;76(5):710-719 and European Association for the Study of the Liver. J Hepatol. 2018;69(2):406-460. 
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In selected patients who are at high risk for variceal hemor-
rhage, nonselective β blockers (NSBBs), such as propranolol, 
may be considered.4,8 Controversy exists over whether the effi-
cacy of NSBBs in preventing variceal hemorrhage may be offset 
by a detrimental effect on circulatory function, particularly in 
patients with ascites or advanced cirrhosis. Current guidelines 
suggest NSBBs be used with caution, dose reduced, or even 
temporarily discontinued in patients who have refractory ascites 
and a systolic blood pressure less than 90 mm Hg, SCr above 1.5 
mg/dL, or hyponatremia (serum sodium <130 mEq/L).4

Among patients who develop SBP, defined as an ascitic fluid 
polymorphonuclear (PMN) count of 250 cells/mm3, the use of 
albumin reduces the risk of renal impairment and mortality.13 
In a landmark trial, 126 patients with cirrhosis and SBP were 
randomized to receive cefotaxime alone or cefotaxime plus 20% 
albumin (1.5 g/kg on day 1, then 1 g/kg on day 3). Despite nearly 
all patients having resolution of infection, in-hospital mortality 
was higher among those not receiving albumin (10% vs 29%; 
P = .01). Additionally, the development of renal impairment was 
more common in those who did not receive albumin (10% vs 
33%; P = .002). An elevated baseline serum bilirubin (≥4 mg/
dL) or SCr (≥1 mg/dL) was independently associated with the 
development of renal impairment. Arterial blood pressure was 
not different between the arms in the study; however, receipt of 
albumin was associated with lower plasma renin levels, a crit-
ical component of the pathophysiology of HRS AKI.14 Current 
guidelines support albumin 1.5 g/kg on day 1 then 1 g/kg on day 
3 in patients with SBP and acknowledge that alternative dosing 
(such as 1 g/kg for 2 days) may also be appropriate.4

In addition to albumin, antibiotics play an important role in 
SBP to prevent HRS AKI. In patients with confirmed SBP, a 
third-generation cephalosporin, such as ceftriaxone, is recom-
mended as first-line empiric therapy for community-acquired 
SBP.4 In patients with recent health care exposure or sepsis 
and confirmed SBP, broad-spectrum antimicrobial coverage is 
warranted based on the prevalence of multidrug-resistant organ-
isms and patient-specific factors. For primary or secondary 
SBP prophylaxis, norfloxacin or ciprofloxacin is recommended 
in selected patients.4

LVP, defined as ascitic fluid removal exceeding 5 liters, is asso-
ciated with post-paracentesis circulatory dysfunction (PPCD), a 
syndrome characterized by a decrease in effective blood volume 
leading to recurrent ascites, HRS, dilutional hyponatremia, and 
an increase in mortality.4 Albumin is recommended to decrease 
the risk of PPCD and its complications, including HRS, among 

patients receiving LVP. Although the optimal dose is not known, 
guidelines recommend 6 to 8 grams of 20% to 25% albumin 
for each liter of ascitic fluid removed.4 For example, if 6 liters 
of ascitic fluid are removed, an albumin dose of 36 to 48 
grams is indicated. Although alternatives to albumin have been 
studied for LVP, such as dextran, gelatin, hydroxyethyl starch, 
and hypertonic saline, meta-analysis indicates that albumin is 
substantially more effective in reducing the risk of PPCD (OR, 
0.39; 95% CI, 0.27-0.55), hyponatremia (OR, 0.58; 95% CI, 
0.39-0.87), and death (OR, 0.64; 95% CI, 0.41-0.98).15

Treatment of AKI and HRS AKI
The treatment of AKI in patients with cirrhosis can be 
divided into 3 steps: (1) clinical assessment, (2) risk factor 
management, and (3) response to albumin infusion (FIGURE 

2).4,8,12 Clinical assessment involves identification of likely 
causes of AKI, such as dehydration, shock, or post-renal 
obstruction, based on patient presentation and diagnostic 
findings. Risk factor management includes discontinuation 
of nephrotoxic medications, withdrawal of diuretics, cessa-
tion of vasodilators (including NSBBs), identification and 
treatment of infection (if present), and volume replacement 
with 5% albumin or crystalloids if dehydration is suspected.4 
In patients with stage 1A AKI with worsening renal function 
despite risk factor management or those with stage 1B, 2, 
or 3 AKI, volume expansion with 25% albumin for 2 days 
is recommended. If AKI does not resolve despite risk factor 
management and albumin, patients should be assessed for 
meeting the HRS AKI criteria. If HRS AKI criteria are met, 
vasoconstrictor therapy and albumin are indicated.4

During the treatment of HRS AKI, the primary goal of therapy 
is to achieve a SCr less than 1.5 mg/dL or to return to within 0.3 
mg/dL of baseline SCr.4 Treatment should continue for up to 
14 days or until SCr returns to near-baseline values. In patients 
with no improvement (or an increase) in SCr by treatment day 
4, vasoconstrictor and albumin therapy should be discontinued 
as continuing therapy is considered futile.4

Albumin
A critical component of the pathophysiology of cirrhosis and 
HRS is that effective circulatory volume is diminished due 
to systemic vasodilation.16 In patients with decompensated 
cirrhosis due to this vasodilation, administration of albumin 
can provide plasma expansion, improve systemic blood pressure, 
and blunt the deleterious compensatory increases of RAAS, 
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sympathetic tone, and antidiuretic hormone. In addition, 
albumin has other proposed mechanisms of benefit including 
being a common pathway for molecules, such as bilirubin, to 
be solubilized and transported to hepatocytes for elimination.16

In patients with cirrhosis who have AKI before the diag-
nosis of HRS AKI is made, diuretic withdrawal and 20% to 
25% albumin (25% in the United States) is recommended at a 
dose of 1 g/kg/day (max 100 g) for 2 days.4 In patients with 
confirmed HRS AKI, albumin is recommended because in 
nearly all HRS AKI studies, patients were given supplemental 
albumin as background therapy; however, the majority of data 
do not support this practice, and data do not exist to confirm 
the optimal albumin dose for this indication.4,8 Just one small 
study of 21 patients (of which 16 had HRS-1) investigated the 
role of albumin in HRS-1; the use of albumin was associated 
with a higher likelihood of HRS response.17 Based primarily on 
historical precedence, albumin for HRS AKI treatment is typi-
cally dosed as 1 g/kg on day 1 (if not already received), then 20 
to 40 g/day thereafter.8 It should be noted that the most recent 
American Association for the Study of Liver Diseases guide-
lines recommend a slightly higher dose of 40 to 50 g/day.4

STAR*

What adverse effects of intravenous albumin would you 
expect to observe in clinical studies?

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

In a recent study of patients hospitalized for acute complica-
tions of decompensated cirrhosis with serum albumin levels less 
than 3 g/dL, the use of 20% albumin titrated to target serum 
albumin levels of 3.5 g/dL was not associated with any efficacy 
benefit, including reducing the risk of kidney dysfunction.18 In 
fact, the use of albumin was associated with severe pulmonary 
edema or fluid overload (6% vs 2%) prompting the authors to 
conclude that there is a need to reevaluate the use of albumin in 
patients with cirrhosis.18 Similar concerns regarding the aging 
evidence and small size of existing clinical trials investigating 
albumin in cirrhosis-related complications have been raised, 
indicating that more robust studies are necessary to understand 
the efficacy and safety profile of albumin.19

Vasoconstrictors
In patients with HRS AKI, vasoconstrictor therapy (in 
conjunction with albumin) is recommended.4 Vasoconstric-
tion is thought to address the systemic vasodilation and poor 

renal perfusion observed in HRS AKI, thereby reversing the 
underlying pathophysiology.20 Current guidelines prefer terli-
pressin as the vasoconstrictor of choice; however, terlipressin 
is neither FDA approved nor available in the United States.21 
When terlipressin is unavailable, norepinephrine is preferred, 
although administration requires intensive care unit (ICU) 
admission and a central venous catheter (CVC). In patients 
who cannot receive or are not appropriate candidates for terli-
pressin or norepinephrine, midodrine with octreotide is the 
preferred vasoconstrictor therapy. Among tertiary care centers 
in the United States, midodrine with octreotide is selected in the 
vast majority of HRS AKI cases.13 Currently, no medication has 
FDA approval for the prevention or treatment of HRS AKI.2

Terlipressin
Terlipressin is an intravenous synthetic vasopressin analogue 
that acts as a vasoconstrictor primarily via the vasopressin 
V1 receptor on vascular smooth muscle, particularly within 
the splanchnic circulation.22 This vasoconstriction results in 
an increase in effective arterial blood volume and mean arte-
rial pressure (MAP) and decreases the hormonal response 
associated with the pathophysiology of HRS, thereby 
improving renal blood flow.

Though terlipressin has been studied for HRS in several 
smaller studies, two phase 3 double-blind, placebo-controlled 
trials, REVERSE and CONFIRM, represent the largest studies 
to date. In the REVERSE trial, 196 patients with HRS-1 (defined 
as a SCr of ≥2.5 mg/dL and doubled from baseline) were random-
ized to terlipressin (1-2 mg intravenous [IV] push every 6 hours) 
or placebo for up to 14 days or until the primary end point of 
complete HRS reversal was achieved.22 Complete HRS reversal 
was defined as 2 SCr values less than 1.5 mg/dL drawn 40 hours 
apart. The study failed to demonstrate a difference in complete 
HRS reversal between terlipressin and placebo (19.6% vs 13.1%; 
P = .22). There were several potential confounders that could 
have resulted in the lack of benefit of terlipressin, including imbal-
anced baseline characteristics, patients being discharged before a 
second SCr value could be obtained, and possibly being under-
powered given a potentially smaller effect size than anticipated.

In the CONFIRM trial, 300 patients with HRS-1 (defined as a 
SCr ≥2.25 mg/dL and doubled from baseline) were randomized 
to terlipressin (1-2 mg IV push every 6 hours) or placebo for up 
to 14 days or until complete HRS reversal, which was similarly 
defined to the REVERSE trial.23 In contrast to REVERSE, the 
CONFIRM trial demonstrated a higher rate of complete HRS 
reversal with terlipressin compared with placebo (32% vs 17%; 
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P = .006). Subgroup analysis indicated the efficacy of terlip-
ressin was more pronounced in those who met systemic inflam-
matory response syndrome criteria at baseline and those with 
alcoholic hepatitis. There was no difference in mortality between 
terlipressin and placebo (51% vs 45%, difference of +6%; 95% 
CI, -6% to 18%), although CONFIRM was not powered for a 
mortality end point. Patients randomized to terlipressin were less 
likely to require renal replacement therapy by day 90 (29% vs 
39%) but also less likely to undergo liver transplantation (23% 
vs 29%). With respect to adverse effects (AEs), terlipressin was 
associated with higher rates of respiratory failure (10% vs 3%) 
and death from respiratory disorders (11% vs 2%).

A recent meta-analysis, which included both REVERSE and 
CONFIRM among other studies, demonstrated that terlipressin 
is superior to placebo for HRS reversal (RR, 2.08; 95% CI, 1.51-
2.86, I2, 38%) but does not improve 90-day survival (RR, 1.09; 
95% CI, 0.84-1.43, I2, 46%).24 

STAR

Nearly all HRS studies utilized the older HRS-1 definition. 
How might patient characteristics (and possibly 
outcomes) differ for future HRS studies that include 
patients using the newer HRS AKI definition?

Newer data have suggested that a lower SCr value at the time 
of terlipressin initiation is associated with a higher probability 
of HRS AKI reversal.25 A poster from the recent 2021 American 
Association for the Study of Liver Diseases (AASLD) confer-
ence highlighted data from a retrospective review of 203 patients 
with HRS who received terlipressin at 26 sites in the United 
Kingdom. Compared with those with a SCr of 5 or greater, 
patients with a lower SCr (<5 mg/dL) at presentation experi-
enced significantly longer overall survival (P <.041), were more 
likely to achieve a complete response to terlipressin (54.7% vs 
13.6%; P <.001), and were less likely to experience AEs (fluid 
overload or pulmonary edema [14.4% vs 27.3%]; multi-organ 
failure [6.1% vs 31.8%]).26 This, in conjunction with the lower 
SCr threshold for the 2015 ICA definition of HRS AKI, suggests 
that future studies using the new HRS AKI definition as inclu-
sion criteria may demonstrate a more substantial benefit with 
terlipressin than previous studies have shown. 

In both the REVERSE and CONFIRM trials, drug discontinu-
ation due to AEs was more common with terlipressin than placebo 
(20.4% vs 6.3% and 12% vs 5%, respectively).22,23 Most AEs 
were gastrointestinal or ischemic in nature, including abdominal 
pain, nausea, diarrhea, intestinal ischemia, cyanosis, vascular 
skin disorders, pulmonary edema, and respiratory failure.

Respiratory-related AEs associated with terlipressin, most 
notably observed in the CONFIRM trial, warrant further inves-
tigation. In the integrated analysis submitted to the FDA, which 
pooled the results of three phase 3 studies of terlipressin versus 
placebo, terlipressin was associated with higher rates of pulmo-
nary edema (8.3% vs 5.6%), respiratory failure (8.3% vs 3.6%), 
and fluid overload (8% vs 3.6%).27 The same analysis demon-
strated a higher risk of dyspnea, wheezing, bronchospasm, and 
pulmonary edema (34.8% vs 19.6%) as well as an increased risk 
of death due to respiratory failure (4.9% vs 1.2%). The increased 
risk of respiratory AEs with terlipressin may have been due 
to pulmonary edema caused by an increase in preload (from 
terlipressin) and afterload (from albumin).28 Similar AEs have 
not been observed with norepinephrine and albumin, leading 
some to hypothesize that terlipressin may cause pulmonary 
edema through pulmonary artery vasodilation, pulmonary vein 
venoconstriction, increasing the alveolar capillary barrier, and 
its lack of cardiac inotropy.29 Regardless of the mechanism of 
harm, additional studies are needed to understand and mitigate 
the AEs of terlipressin in this patient population.

In both the REVERSE and CONFIRM trials, terlipressin was 
dosed as 1 mg IV push every 6 hours. If SCr did not improve 
by at least 30%, the dose was increased to 2 mg every 6 hours 
(8 mg/day).22,23 Other studies have used a variety of terlipressin 
dosing strategies for HRS AKI, such as titrating doses up to 12 
mg/day and using continuous infusions as an alternative to IV 
push. In a study comparing IV push terlipressin with IV infusion 
terlipressin, a continuous IV infusion was associated with lower 
daily dosing requirements (2.2 vs 3.5 mg/day; P <.05), similar 
efficacy in improving renal function, and fewer AEs requiring 
cessation of terlipressin (20.6% vs 43.2%; P <.05).30 Though 
more data are needed, a continuous infusion strategy may repre-
sent a route of administration that reduces both AEs and drug 
costs without reducing efficacy.

Terlipressin is not currently available in the United States.21 

In July 2020, the FDA Cardiovascular and Renal Drug Advi-
sory Committee voted 8 to 7 in favor of approving terlipressin 
for HRS-1 based on the CONFIRM trial. The FDA later issued 
a Complete Response Letter indicating that more information 
was necessary to support a positive risk-benefit profile, and the 
agency required additional data to approve a terlipressin New 
Drug Application potentially due to the respiratory-related AEs 
and lack of mortality benefit observed with terlipressin. 

Norepinephrine
Norepinephrine is an IV catecholamine with both α- and 
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β-adrenergic properties that produces vasoconstriction as 
well as cardiac inotropy and chronotropy.31 Like terlipressin, 
the vasoconstrictive qualities of norepinephrine can result 
in systemic vasoconstriction, an increase in effective arte-
rial blood volume and blood pressure, and an improvement 
in renal blood flow. In fact, both terlipressin and norepineph-
rine are associated with similar decreases in the hormonal 
response-associated HRS, such as plasma renin and aldoste-
rone concentrations.32 Unlike terlipressin, norepinephrine is 
widely available in the United States.

For HRS AKI, norepinephrine initial dosing is 0.5 mg/hour 
(8.3 mcg/min) as a continuous IV infusion and titrated up to 
a maximum dose of 3 mg/hour (50 mcg/min).32,33 Unlike terli-
pressin, which is titrated based on SCr improvement, norepi-
nephrine is titrated by 0.5 mg/hour every 4 hours to achieve 
a MAP increase greater than 10 mm Hg or a urine output 
increase greater than 200 mL over 4 hours. Furthermore, while 
terlipressin may be administered through a peripheral IV cath-
eter on a medical floor, norepinephrine generally requires the 
use of a CVC and, typically, admission to an ICU.8 Although 
data exist supporting the safe short-term administration of 
norepinephrine through peripheral IV catheters, a CVC should 
be utilized when norepinephrine is required for an extended 
period of time (>24-72 hours), which is frequently necessary 
in HRS AKI treatment.34,35

A meta-analysis comparing terlipressin with norepinephrine 
concluded that there is no difference in HRS reversal (53.5% 
terlipressin vs 52.9% norepinephrine; RR, 1.01; 95% CI, 0.65-
1.57, I2, 0%) but that terlipressin was associated with a higher 
incidence of AEs (25.4% vs 10.6%; RR, 2.72; 95% CI, 1.33-
5.55, I2, 4%).36 One study suggests that terlipressin may be more 
effective for HRS reversal in patients with acute-on-chronic 
liver failure (ACLF).33 In contrast to decompensated cirrhosis 
(DC), patients with ACLF may have more hemodynamic alter-
nations and be more prone to AKI than patients with DC. In a 
single-center, randomized, open-label study of 120 patients with 
ACLF, patients randomized to terlipressin instead of norepi-
nephrine were more likely to have HRS reversal at 14 days 
(40% vs 16.7%; P = .004), less likely to require dialysis (57% vs 
80%; P = .006), and have higher survival rates (48.3% vs 20%; 
P = .001). Similar to other studies, AEs causing discontinua-
tion were numerically more common with terlipressin (15% 
vs 8.3%; P = .39).33

In most publications of HRS AKI, norepinephrine is well 
tolerated with few AEs; however, small sample sizes limit the 
ability to detect specific AEs. Its AE profile is well described 

in other patient populations, such as in septic shock, in which 
norepinephrine is associated with ischemic events, arrhythmias, 
and tachycardia.37,38

Midodrine With Octreotide
Midodrine is an oral α-1 adrenergic agonist that causes 
peripheral vasoconstriction.20 Octreotide is a parenteral 
somatostatin analogue that inhibits glucagon-mediated 
splanchnic vasodilation, thereby enhancing splanchnic vaso-
constriction.20 The combination of midodrine and octreotide 
for the treatment of HRS AKI has largely been supported in 
small, uncontrolled trials, suggesting an improvement in both 
SCr and mortality.39,40

For the treatment of HRS AKI, midodrine is dosed 5 mg 
three times daily by mouth and octreotide 100 mcg three times 
daily subcutaneously. The dose of both medications should 
be increased as needed to achieve a goal MAP of about 10 
to 15 mm Hg higher than baseline to a maximum midodrine 
dose of 15 mg three times daily and octreotide 200 mcg three 
times daily.20,39 Although not specifically studied in HRS AKI, 
octreotide may also be administered as a continuous infusion at 
a rate of 50 mcg/hour.4

Midodrine and octreotide are not the preferred vasocon-
strictor therapy by guidelines in large part due to a small 
randomized controlled trial of 49 patients comparing mido-
drine with octreotide versus terlipressin in patients with both 
HRS-1 and HRS-2.20 The study was stopped early due to a 
priori stopping rules owing to a substantially higher rate of HRS 
complete response with terlipressin (55.5% vs 4.8%; P <.001). 
Patients randomized to terlipressin demonstrated higher MAPs 
throughout the study; in fact, change in MAP from baseline was 
a predictor of HRS resolution.

Most HRS AKI publications investigating midodrine and 
octreotide have been very limited in sample size, therefore 
discerning the AE profile of these medications in patients 
with HRS AKI is difficult. In a large retrospective study of 
patients with septic shock receiving high-dose midodrine 
(mean dose 18.7 mg every 8 hours), bradycardia in 1 patient 
was the only complication associated with midodrine use.41 

Midodrine could also exacerbate urinary retention via α-1 
agonist activity of the bladder neck.42 Short-term octreotide 
use is associated with bradycardia, gastrointestinal complaints 
(such as diarrhea, nausea, and vomiting), and dysglycemia; 
however, these AEs have not been observed in HRS AKI studies 
and have generally been mild and infrequent when studied for 
other indications.43
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Other Vasopressin Analogs
Vasopressin (FDA approved as synthetic arginine vaso-
pressin) is available in the United States for adults with 
vasodilatory shock who remain hypotensive despite admin-
istration of fluids and catecholamines.44 Although vaso-
pressin, in combination with octreotide, has been studied 
in 1 small retrospective study,45 the optimal dose in HRS is 
not known. There is also a lack of randomized controlled 
trials supporting its use; therefore, it is not recommended 
in the treatment of HRS.46

Ornipressin, a V1 vasopressin receptor agonist that is not 
available in the United States, has limited data supporting its 
use in HRS; however, its utility was limited by a high incidence 
of ischemic AEs and is not specifically addressed in HRS treat-
ment guidelines.4,47,48

Transplant, Renal Replacement Therapy, 
and Goals of Care
Due to the high short-term mortality of HRS AKI, all patients 
should be evaluated for urgent liver transplant (LT).4 LT is 
the definitive treatment of choice for HRS AKI as it elimi-
nates the underlying pathophysiology of HRS AKI.4 Up 
to 25% of patients with HRS AKI who receive LT will be 
dialysis-dependent, raising the question of a combination 
liver–kidney transplant in certain patients, especially those 
with more prolonged duration of AKI or a longer duration of 
pre-transplant dialysis.49

Renal replacement therapy (RRT) does not improve survival 
in patients with HRS.50 Unfortunately, among patients receiving 
RRT who are not eligible for LT, mortality rates approach 
90%, indicating the futility of RRT in this setting.7 Given 
this statistic, RRT should generally be considered as a bridge 
to LT when transplant is an option; for ineligible patients, a 
discussion of goals of care and possibly hospice may be more 
appropriate if indications for RRT are met. See the SIDEBAR for 
patient case examples. 

Key Considerations for Health-System 
Pharmacists
As part of an interprofessional team, pharmacists can play 
an important role in developing and implementing evidence-
based approaches for treatment, assessing cost-savings 
opportunities, improving transitions of care, and reducing 
the risk of medication errors in order to optimize outcomes 
of patients with HRS AKI.

The development of policies, procedures, guidelines, order 

sets, and pathways are foundational for pharmacists.51 This 
degree of involvement encourages evidence-based treatment 
decisions as part of routine practice within an institution, even 
when a pharmacist is not physically present. In a small single-
center study, the application of an evidence-based protocol for 
HRS management was associated with a reduction in inappro-
priate terlipressin dosing and albumin utilization while actually 
reducing mortality rates.52

STAR

What role can a pharmacist play in improving prescribing 
patterns of albumin in the hospital setting?

SIDEBAR

 PATIENT CASE #1: PE

PE is a 48-year-old woman presenting to the hospital with 
tense ascites, altered mental status, and an elevated SCr. 
Her past medical history is significant for non-alcoholic 
steatohepatitis (NASH) cirrhosis, ascites, and hyperten-
sion. Her home medications include furosemide 40 mg PO 
BID, spironolactone 100 mg PO BID, and lisinopril 20 mg 
PO daily. Two months ago, routine lab work indicated a SCr 
of 0.9 mg/dL; however, her SCr today is 1.7 mg/dL.
(1)  Does this patient meet criteria for acute kidney injury 

(AKI) according to the 2015 ICA-AKI definition?
(2)  What initial treatment strategy would you recommend 

to address this patient’s renal impairment?

 PATIENT CASE #2: RL

RL is 69-year-old man admitted to the intensive care 
unit (ICU) for spontaneous bacterial peritonitis (SBP) 
and hepatic encephalopathy. His past medical history is 
significant for decompensated cirrhosis with ascites due to 
heavy alcohol use. Despite early identification of his SBP 
and treatment with appropriate antibiotics, the patient’s 
renal function has rapidly declined since admission. On 
hospital days 2 and 3, he was given 25% albumin 1 g/kg/day 
for 2 consecutive days, which did not improve his SCr. His 
blood pressure is 94/76 mm Hg (MAP 82 mm Hg), which 
is similar to his normal blood pressure. The ICU team has 
confirmed a diagnosis of HRS AKI for this patient and is 
contemplating the next step in treatment.
(1)  Is RL indicated for additional albumin? If so, what 

concentration and dose would be most appropriate?
(2)  Is RL indicated for a vasoconstrictor? If so, what therapy 

would be most appropriate and how would you titrate 
the vasoconstrictor dose?

*Please refer to the end of the article for an 
explanation of each case.
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Numerous studies support the role of pharmacists in reducing 
drug costs, particularly with albumin. As previously discussed, 
albumin is commonly used in patients with cirrhosis and 
HRS. The concentration, dose, and indication for albumin are 
all important considerations. In fact, literature suggests that 
albumin is commonly prescribed inappropriately in patients 
when there is no indication; moreover, the dose or albumin 
concentration is also frequently incorrect.53 In 2 studies, 
pharmacist-led interventions to reduce inappropriate albumin 
use led to a more than 7-fold decrease in the frequency of 
albumin for inappropriate indications in both general ward 
and intensive care settings.54,55

Patients with HRS in the ICU are medically complex and, 
as previously discussed, have a high incidence of morbidity 
and mortality. Given the complexity of patients with HRS AKI, 
pharmacists in the ICU play an important role in rounding as 
part of an interdisciplinary critical care team, providing drug 
therapy education, optimizing drug dosing (particularly in renal 
and hepatic impairment), engaging in antimicrobial steward-
ship, and, among other tasks, prospectively evaluating drug 
therapy for appropriateness, dosing, and monitoring for safety 
and efficacy.51 Recent data classifying and quantifying pharma-
cist interventions in the ICU demonstrated significant avoidance 
of health care costs, especially in individualizing patient care, 
preventing adverse drug events, and improving resource utiliza-
tion with a cost savings-to-salary ratio between 3.3:1 and 9.6:1.56 

Medication errors are common during transitions of care, 
including hospital admission, from ICU to medical floor, 
and during hospital discharge. In a 2012 study, clinically 
important medication errors were identified in approximately 
50% of all patients discharged after a cardiac hospitaliza-
tion.57 Literature suggests that pharmacist-led medication 
reconciliation during transitions of care, including admission 
and discharge, can reduce the rate of medication discrepan-
cies, which are often associated with medication errors and 
adverse drug events.58 Additionally, pharmacist-driven inter-
vention programs, which can include medication reconcilia-
tion, patient-centered education, evaluating access to care, 
and medication therapy management, have been shown to 
reduce 30-day unplanned readmission rates compared with 
usual care (20.4% vs 9.8%; P <.001).59 Given the medical 
complexity and high readmission rate of patients with 
HRS AKI, the pharmacist’s role during transitions of care 
for patients with HRS AKI is particularly important.6 

As new HRS literature is published, pharmacists play an 
important role in interpreting and analyzing these data. As 

previously discussed, the role of albumin in patients with 
cirrhosis deserves further study, in particular regarding the 
use and dosing of albumin for HRS AKI. Furthermore, despite 
terlipressin being recommended as a first-line therapy, its 
safety profile in the CONFIRM trial supports the need for 
additional data to elucidate how to safely use the medication 
(eg, avoiding its use in at-risk patients or minimizing the use 
of albumin). Finally, although some comparative data exist 
between terlipressin and norepinephrine, larger-scale compara-
tive studies with adjudicated safety end points of pulmonary 
edema or respiratory failure could be pivotal in optimizing 
vasoconstrictor therapy in HRS AKI.

Conclusion
HRS AKI is a late complication of cirrhosis resulting in AKI 
secondary to both hemodynamic alterations and inflamma-

ANSWERS TO PATIENT CASES

 PATIENT CASE #1: PE

(1)  Yes, this patient does have AKI based on the 2015 
ICA-AKI definition. The patient’s SCr has increased 1.8x 
her baseline (1.7 divided by 0.9 = 1.8) and is more than 
1.5 mg/dL. Because the SCr value is 1.5- to 2-fold higher 
than baseline and is more than 1.5 mg/dL, this patient 
has stage 1B AKI according to the 2015 ICA-AKI defini-
tion. See Table 1 for more information.

(2)  The initial management for stage 1B AKI is to discon-
tinue diuretics (spironolactone and furosemide) and 
medications that can worsen AKI (such as lisino-
pril). Given the patient’s presentation, an infectious 
work-up is important and empiric antibiotics could be 
considered. Lastly, the patient should be given 25% 
albumin 1 g/kg/day (max 100 grams) for 2 consecutive 
days to increase intravascular volume. See Figure 2 
for more information.

 PATIENT CASE #2: RL

(1)  Yes, this patient has been diagnosed with HRS AKI 
and should receive a vasoconstrictor and albumin. For 
HRS AKI, albumin 25% should be given at a dose of 20 
to 50 g/day. See “Albumin” section and Figure 24,8,12 
for more information.

(2)  Yes, vasoconstriction is a component of HRS AKI treat-
ment. If available, terlipressin is the preferred vasocon-
strictor, but it is not currently available in the United 
States. Because this patient is in the ICU, the first-
line therapy is norepinephrine titrated to a goal MAP 
increase of +10 mm Hg from baseline (92 mm Hg for 
this particular patient). See “Norepinephrine” section 
and Figure 2 for more information.
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tion. The development of HRS AKI carries a poor prognosis 
and is associated with prolonged lengths of hospitalization, 
frequent hospital readmission, and high mortality. The defini-
tions and staging of AKI in cirrhosis as well as HRS AKI have 
been updated to incorporate many of the AKI staging criteria 
seen in the KDIGO AKI definition. Pharmacists can play an 
important role in the evidence-based approach to prevention 
and treatment of HRS AKI by selecting vasoconstrictor and 
albumin therapy, monitoring, dosing, and assisting in transi-
tions of care for these patients.
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POSTTEST QUESTIONS

1. Which of the following conditions is associated with the 
highest risk of developing hepatorenal syndrome acute 
kidney injury (HRS AKI) in a patient with decompen-
sated cirrhosis?
A. Acute alcoholic hepatitis
B. Hepatic encephalopathy
C. Serum albumin less than 3 g/dL
D. Spontaneous bacterial peritonitis (SBP)

2. A patient with cirrhosis is admitted to the hospital with 
AKI. Urinary neutrophil gelatinase-associated lipocalin 
(NGAL) concentrations are markedly elevated. On the 
basis of this patient’s urinary NGAL concentration, what 
type of AKI do they most likely have?
A.  Acute interstitial nephritis (AIN)
B. Acute tubular necrosis (ATN)
C. HRS AKI
D. Hepatorenal syndrome non-acute kidney injury (HRS 

NAKI)

3. Which statement best describes the underlying patho-
physiology of HRS?
A.  Bacterial infection triggering an inflammatory cascade 

resulting in direct renal tubular cell damage
B. Inappropriately low renin-angiotensin-aldosterone 

system (RAAS) serum levels leading to reduced renal 
blood flow

C. Reduced renal blood flow due to low effective arterial 
blood volume from systemic vasodilation

D. Renal venous congestion and blood stasis due to por-
tal hypertension

4. A 50-year-old man is admitted to the hospital with 
worsening ascites and altered mental status. His past 
medical history is significant for cirrhosis and diabetes. 
His last serum creatinine (SCr), obtained 2 months ago, 
was 1.3 mg/dL; however, his SCr today is 2.1 mg/dL. 
Which AKI classification best describes this patient’s 
renal impairment?
A. ICA-AKI Stage 1A
B. ICA-AKI Stage 1B
C. ICA-AKI Stage 2
D. ICA-AKI Stage 3

5. Based on the 2015 International Club of Ascites (ICA) 
definition, which of the following criteria must be met 
for a patient to be classified as having HRS AKI?
A.  Fraction of excreted sodium (FENa) greater than 2%
B. Hypotension requiring vasopressors
C. Lack of SCr improvement despite albumin administra-

tion over 2 days
D. SCr greater than 2.5 mg/dL or 2-fold increase from 

baseline

6. A 48-year-old woman is admitted to the hospital 
with decompensated cirrhosis and tense ascites. She 
undergoes a large-volume paracentesis (LVP) with the 
removal of 8 liters of ascitic fluid. Following LVP, which 
albumin regimen is most appropriate for this patient?
A. 20 grams of 5% albumin
B. 20 grams of 25% albumin
C. 50 grams of 5% albumin
D. 50 grams of 25% albumin

7. A 52-year-old man with advanced cirrhosis was admit-
ted to the hospital with COVID-19 pneumonia and re-
spiratory failure requiring mechanical ventilation. Three 
days into his ICU stay, he was diagnosed with HRS AKI 
and was given 40 g/day of 25% albumin and intrave-
nous (IV) norepinephrine titrated to a MAP increase of 
+10 mm Hg from baseline. After 4 days of his HRS AKI 
treatment, his SCr has continued to worsen despite 
achieving MAP goals of 95 mm Hg. Which of the follow-
ing treatments is most appropriate at this time?
A. Change norepinephrine to midodrine with octreotide
B. Discontinue norepinephrine; continue albumin
C. Discontinue albumin; continue norepinephrine
D. Discontinue both norepinephrine and albumin

8. A patient is currently receiving albumin and terlipres-
sin 1 mg IV push every 6 hours for HRS AKI treatment 
and has started to demonstrate improvement in renal 
function. She is complaining of abdominal pain and 
diarrhea, which started when terlipressin therapy was 
initiated. Which of the following therapeutic recommen-
dations is most appropriate to address this patient’s 
abdominal complaints?
A. Continue terlipressin IV push; add loperamide
B. Continue terlipressin IV push; add propranolol
C. Change terlipressin to a continuous infusion
D. Discontinue terlipressin; initiate midodrine with octreotide

9. Based on phase 3 trial data, which of the following ad-
verse effects should be monitored in patients receiving 
terlipressin in combination with albumin?
A. Atrial fibrillation
B. Digital ischemia
C. Respiratory failure
D. Tachycardia

10. Which of the following outcomes have been demon-
strated by the use of a pharmacist as part of a multidis-
ciplinary team among hospitalized patients?
A. Increase in the number of dialysis-free days in patients 

with HRS AKI
B. Increase in 28-day survival rates in patients with HRS AKI
C. Reduction in inappropriate albumin usage
D. Reduction in terlipressin drug costs
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Homeopathy and Integrative Medicine: A Review 
for Pharmacists to Address Patient Inquiries

PHARMACIST EDUCATIONAL OBJECTIVES

At the completion of this activity, the participant will be able to:
• Analyze the growing trend of using homeopathic medicines and the intended uses
• Identify the 3 principles of homeopathy, the preparation process, and manufacturing 

regulations and standards
• Examine the benefits versus risks associated with homeopathic medicine
• Explore the role of the pharmacist as both educator and clinician for patients using 

homeopathic products and in addressing the most frequently asked questions

PHARMACY TECHNICIAN EDUCATIONAL OBJECTIVES

At the completion of this activity, the participant will be able to:
• Analyze the growing trend of using homeopathic medicines and the intended uses
• Identify the 3 principles of homeopathy, the preparation process, and manufacturing 

regulations and standards
• Examine the benefits versus risks associated with homeopathic medicine
• Explore the role of the pharmacy technician when communicating with patients using 

homeopathic products and when to refer them to the pharmacist

TARGET AUDIENCE: Pharmacists and pharmacy technicians in the community pharmacy setting
ACTIVITY TYPE: Application for pharmacists and pharmacy technicians
RELEASE DATE: January 31, 2022
EXPIRATION DATE: January 31, 2024
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.5 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation Council 
for Pharmacy Education (ACPE) as a provider of continuing pharmacy education. 
This activity is approved for 2.5 contact hours (0.25 CEU) under the ACPE universal 
activity numbers 0290-0000-22-027-H01-P and 0290-0000-22-035-H01-T. The 
activity is available for CE credit through January 31, 2024.

Introduction
Homeopathy or homeopathic remedies 
are often a topic of conversation whether 
at the pharmacy, at a gathering of friends 
or family, or even in line at the grocery 
store. It is important for pharmacists and 
technicians to be familiar with various 
homeopathic options. The use of homeo-
pathic remedies has increased among 
individuals, with pharmacists in multiple 
settings having reported thousands of 
interactions with patients regarding 
homeopathic medicines annually. Though 
some may be familiar with the concept, 
many do not know exactly what home-
opathy means. Often, people use the 
word homeopathy to describe practices 

and products that are, in fact, not homeo-
pathic at all. Individuals confuse the term 
with words like complementary, herbal, 
holistic, natural, and supplementary; 
each one has a different meaning. 

Sometimes, people who are dissatisfied 
with their treatment or disgruntled with 
the medical system are drawn to alterna-
tive approaches.1,2 Health care providers 
(HCPs) often worry that when patients 
pursue remedies outside the traditional 
system, they may dismiss evidence-based 
treatments.1,2 Many HCPs who are unfa-
miliar with complementary and integrative 
approaches in general and homeopathy 
specifically cannot speak to their safety or 
efficacy, yet patients employ homeopathic 
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products for many illnesses. Homeopathy advocates cite its 
effectiveness for a wide variety of conditions, its lack of adverse 
effects, patient-centered approach, and low cost as reasons for 
its popularity. Critics say homeopathy—a term built from the 
Greek words “homoion” (similar) and “pathos” (disease)—lacks 
a scientific basis. HCPs need to be able to provide information 
to patients in order to make their own decisions, and it is crucial 
for them to be aware of the variety of homeopathic medicines 
and be adequately equipped to answer patient questions. 

This continuing education article will introduce homeopathy 
and its tenets to pharmacy practitioners and explain its potential 
benefits and risks. In addition, it will help pharmacy staff with 
their clinical responsibilities when they encounter patients using 
homeopathic products who have frequently asked questions and 
when these options may be appropriate.

STAR*

How does one differentiate between homeopathic 
medicines and other complementary products?

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

Homeopathy at a Glance
Homeopathy is a system of complementary, integrative 
medicine based on the principle of “similars.” Theoretically, 
homeopathy employs a substance that would generate symp-
toms comparable to those that the patient is experiencing 
when administered to otherwise healthy people.1 Homeopaths 
(practitioners of homeopathy) and advocates of this approach 
promote the use of products created by a process called 
“potentization,” in which the starting material is serially 
diluted and “succussed” (shaken vigorously to generate the 
next highest potency). Homeopathic medicines are derived 
from animal, mineral, or plant sources that are pulverized, 
mixed with a water-alcohol solution, and then diluted and 
potentized multiple times, often well past the point at which 
any of the original substance theoretically remains. Homeo-
paths are attempting to document its mechanism of action 
using the emerging field of ultrahigh dilution physics. Manu-
facturers often apply the resulting solution to the surface of 
an inert pill that is administered sublingually, but the prod-
ucts also come in other delivery forms.3 

Global and US Trends
HCPs are not often educated about homeopathic medicines 

or other holistic modalities such as acupuncture or nutri-
tional supplements during their formal training and educa-
tion because this form of alternative medicine is surrounded 
with controversy (as are many forms of complementary and 
alternative medicine). Regardless, homeopathy continues to 
gain popularity. In 2018, American consumers spent $437 
million on homeopathic products, with cold and flu ($174 
million), pain relief ($85 million), and children’s medicine 
($87 million) as the top sellers.4,5 A 2016 analysis of data 
from a survey conducted in 2012 suggests that most adults 
who use homeopathic products self-prescribe them for colds 
and musculoskeletal pain.6 

Origins
The practice of homeopathic medicine originated in Germany 
more than 200 years ago. Using medicines derived from 
mineral, botanical, and biological substances, homeopaths 
used a process of dilutions and directed strikes to create 
the ultimate homeopathic end product.6 By 1900, roughly 
20% of American physicians practiced homeopathy.6,7 At 
this time, the United States was also home to more than 100 
homeopathic hospitals. In the following decades, practice 
of homeopathy declined and the majority of homeopathic 
colleges and hospitals disappeared by 1910. The last homeo-
pathic hospital closed in the 1950s. Interest in homeopathy 
reignited in the 1970s, although fewer than 100 homeo-
pathic practitioners remained active. In the next decade, that 
number swelled to more than 1000 practitioners.7 Residents 
of countries including Argentina, India, France, Germany, 
Great Britain, and Mexico tend to be more accepting of 
homeopathy than residents of the United States, although 
globally, some changes are occurring.6,8,9 France, a country 
that traditionally included reimbursement for homeopathy 
in its national health insurance, eliminated such coverage 
in January 2021.10,11 The World Health Organization (WHO) 
estimates that more than 500 million individuals worldwide 
currently use homeopathy.6 

A full understanding of homeopathy starts with a discussion 
of what it is not. Many individuals often mistakenly consider 
any product that is natural or nonconventional as “homeopathy”; 
that is not the case.12 Homeopathy differs from herbal medicine, 
vitamin therapy, nutrition, or other forms of complementary and 
integrative medicine in the way it is prepared and the manner in 
which it is marketed or approved. As homeopathic medicines 
can be purchased over the counter (OTC), accurate, understand-
able labeling is crucial. Although consumers should always 
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read labels and follow directions on any product carefully, they 
need to read and follow homeopathic product label instructions 
exactly as well. Patients must use and pharmacy staff must 
recommend or support the choice of homeopathic products only 
for minor, self-limiting conditions. OTC homeopathic products 
are inappropriate for chronic or serious medical conditions.13 
Vulnerable populations (eg, older adults, pregnant women, 
children, and immunocompromised individuals) and consumers 
who need serious acute or chronic medical care should be 
referred to a conventional health care provider. Pharmacy 
employees who deal with patients need a basic understanding 
of homeopathy to discern and evaluate homeopathic products’ 
appropriateness and safety.

Homeopathy: Three Principles
Homeopathy is also called homeopathic medicine. Homeopa-
thy’s principles differ fundamentally from conventional medi-
cine. Homeopathy employs a unique diagnostic system that 
identifies clinical patterns of signs and symptoms different 
from those of conventional medicine.6 Thus, homeopathic 
medicine approach is holistic, concentrating on emotional, 
mental, and physical issues and considering illness as the 
body’s attempt to return a perceived imbalance to homeo-
stasis.1 With a strong emphasis on symptoms, it usually takes 
a trained homeopathic practitioner at least an hour or two 
to complete an initial symptom assessment; a conventional 
physician or prescriber usually spends fewer than 10 minutes 
with the patient, much of it with the practitioner computer-
facing.1 Homeopathic providers or consultants individualize 
or tailor their homeopathic selections to each patient, and 
different people who have the same condition may receive 
different homeopathic medicine. 

Homeopathic products come from plants (eg, red onion, 
arnica [mountain herb], poison ivy, mayapple, and stinging 
nettle), minerals (eg, sodium chloride), or animals (eg, crushed 
whole bees). Homeopathic products come in a variety of dosage 
forms. Most common are lactose, sucrose, or acacia pellets that 
are placed under the tongue; these are also available in most 
health food stores. Other dosage forms include drops, creams, 
gels, ointments, and tablets.3 These are more likely to be 
available in community pharmacies. The actual products are 
developed based on 3 principles.

For example, the Similia principle—the first principle—is 
a key tenet. German physician Samuel Hahnemann noted that 
ingesting the bark of Cinchona officinalis (which was used for 
the treatment of malaria and later found to contain quinine) 

caused symptoms similar to malaria.14 From there, he concluded 
“similia similibus curantur” or “let like be cured by like.” Today, 
this is known as the principle of similars.14 

The second principle is minimum dose. Many conventional 
medicines of Hahnemann’s time (eg, arsenic, mercury, bella-
donna) were extremely toxic, and Hahnemann executed the 
initial provings (experiments that establish indications) with 
undiluted substances. Subsequently, he experimented with 
attenuating the dose of homeopathic preparations through 
serial dilutions and succussions (impacted strikes); this process 
not only diminished the adverse effects but, according to his 
observations, paradoxically appeared to make the preparations 
more potent.15 

Ultimately, homeopathy manufacturers use a consistent 
process to dilute substances until they are highly dilute, often 
beyond Avogadro’s number (the dilution at which traditional 
chemists indicate no trace of the original substance is present). 
According to Avogadro, dilution beyond the C12 (explained 
below) potency cannot contain even a single molecule of the 
mother tincture.1 The process also employs succussions at each 
step to create nanoparticles that are alleged to be the active 
principle.3 The theory is that the minute dose will stimulate an 
individual’s own healing responses, achieve desired results, and 
avert unwanted adverse drug reactions (ADRs).12 More than 
just emphasizing that practitioners should use a minimum dose, 
homeopaths maintain that for most (but not all patient symp-
toms), more dilute preparations are more effective. Dilutions 
at 6C, 6X, and 9C are considered low dilutions and generally 
recommended for local symptoms. Those at 12C, 15C, 30C, 
and 30X are considered high dilutions and used for general and 
behavioral symptoms.1,16

The third principle is single remedy. In most homeopathy, 
practitioners trained in this field provide a single remedy to treat 
an individual’s profile of symptoms.12 Hahnemann was explicit 
in his instructions that patients should normally receive only one 
remedy at a time; today, homeopaths are apt to use single or 
combination homeopathic products in addition to the patient’s 
prescribed medications.1 

STAR

How are homeopathic remedies manufactured?

Dilution, Succussion, Titration
Homeopathic medicines are manufactured according to the 
Homœopathic Pharmacopoeia of the United States (HPUS), a 
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book issued by an officially recognized authority that serves 
as the standard for homeopathic products and good manu-
facturing practices. HPUS establishes standards for uniform 
product manufacturing, testing, and processing. Substances 
must meet 3 criteria to be included in the HPUS17: 

(1)  The Homœopathic Pharmacopœia Convention of the 
United States (HPCUS)—the body that produces the 
HPUS, which is recognized in the Federal Food, Drug, 
and Cosmetic Act (FD&C Act) as an official compendium 
within the meaning of the statute—has determined the 
drug to be safe and effective.

(2)  The drug must be prepared according to the specifications of 
the General Pharmacy and relevant sections of the HPUS. 

(3)  The submitted documentation must be in an approved 
format as set forth in the relevant sections of the HPUS. 

Further criteria include references to the homeopathic 
substance’s therapeutic effects.3 

Homeopathic monographs in the HPUS delineate the exact 
steps necessary to prepare homeopathic products using 2 types 
of dilution17,18:

•  X dilutions: The original substance (1 part) is diluted with 
liquid (9 parts), providing a tincture with a 1 to 10 dilution, 
or 1X. The manufacturer repeats the process, diluting the 
1X tincture with 9 parts of liquid and creating a more dilute 
tincture with a higher decimal designation (factor of 10) 
with each successive dilution (eg, 2X, 3X).

•  C dilutions: The process begins by taking 1 part of the 
original substance and adding it to 99 parts diluent (water 
or alcohol), followed by succussion, which creates the 2C 
potency; then, 1 part of 2C is added to 99 parts diluents 
to make 3C. This process continues to make the common 
C-potencies stocked in community pharmacy practice: 6C, 
9C, 15C, and 30C.

To summarize, beginning with a concentrated solution or 
solid, manufacturers subject each homeopathic medicine to 
successive dilution steps. Between each dilution step, the 
interim product is succussed (or triturated in the case of 
minerals and other insoluble substances). The dilution/succus-
sion process continues until the product reaches the desired 
level of dilution. The resulting product is the homeopathic 
active ingredient, which is then incorporated into dosage forms 
for administration.19,20 

Unlike traditional western medication’s dosage units in 
milligrams, units, or the like, a homeopathic medicine’s dose 
consists of a number-letter designation. The number represents 
the total number of potentization steps and the letter represents 
the degree of dilution at each step (eg, the Roman numeral “X” 
or a “D” for 1:10 dilutions, and the Roman numeral “C” for 
1:100 dilutions).14 TABLE 11,3,6 lists examples of dose labeling.

Thus, bona fide homeopathic medicines are prepared in FDA-
inspected manufacturing facilities using processes similar to 
those used in facilities that manufacture prescription drugs and 
biologics. Each product must conform to HPUS specifications. 
Production facilities are sterile, dust-free environments and 2 
employees verify each step. Homeopathic medicines also have 
designated National Drug Code numbers, unlike dietary supple-
ments or other natural OTC products.3

The FDA distinguishes between official and nonofficial 
HPUS-listed ingredients, yet both are legal. To be eligible 
for HPUS status, the product must be proven safe, effec-
tive, and prepared using HPUS standards. Homeopathic 
products can be OTC or prescription depending on the 
condition or the ingredient. Even though homeopathic 
products must be manufactured using good manufacturing 

TABLE 1. EXAMPLES OF DOSE LABELING FOR HOMEOPATHIC 
PRODUCTS1,3,6

•  If a homeopathic preparation is subject to 6 serial potenti-
zations with a 1:10 dilution at each step, it has  a 6X potency; 
the final concentration of the starting material is 10-6.

•  If a homeopathic preparation is subject to 30 serial 
potentizations with a 1:100 dilution at each step, it 
has a 30C potency; the final concentration of the 
starting material is 10-60. 

•  Homeopathic medicines for OTC use are frequently 
diluted; medicines diluted beyond 10-23 are some-
times called ultrahigh dilutions, ultramolecular dilu-
tions, or ultralow doses.

°  Once potentized, most homeopathic medicines are 
applied to small pellets or tablets for sublingual admin-
istration, though they can also be prepared and adminis-
tered in injectable, liquid (for oral use), or topical forms.

°  Some liquid homeopathic products contain alcohol, 
and the FDA allows higher levels of alcohol in the 
homeopathic manufacturing process, but oral formu-
lations generally do not contain amounts of alcohol 
higher than that seen than in conventional drugs.

 •  Homeopathic medicines are manufactured according to 
criteria outlined in the Homeopathic Pharmacopoeia of 
the United States or comparable documents by dedi-
cated pharmaceutical companies.
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practices in the United States, they are not held to the rules 
for expiration dating, tablet imprinting, and determining 
identity of the product and strength. However, manufac-
turers must document stability data by assessing ingredients/
excipient compatibility and possible disintegration over a 
reasonable time period.21 

Regulation
Globally, the strategies used to regulate homeopathy and 
homeopathic medicines vary. In the United States, the 
HPCUS is responsible for maintaining the HPUS, the guide 
for manufacturing homeopathic medicines.22 Since 1938, 
the FD&C Act has regulated homeopathic products as drugs 
and they are subject to the same approval, adulteration, and 
misbranding requirements as other drug products.6,17 This Act 
has regulated homeopathy as a form of OTC medicine (with 
very few prescription-only exceptions). However, the FDA 
has not “approved” any homeopathic preparations or prod-
ucts marketed in the United States. The reason is that before 
2017, the FDA recognized the HPUS as the lead agency 
for homeopathic products and provided minimal regulatory 
interference in their marketing. The FDA’s current stance on 
homeopathy is that “compliance with requirements of the 
HPUS, USP, or National Formulary does not establish that 
it has been shown by appropriate means to be safe, effective, 
and not misbranded for its intended use.”23 

In 2017, the FDA’s Center for Drug Evaluation and Research 
issued draft guidance recommending more thorough, risk-
based regulation of homeopathic medicines and revised the 
draft guidance in 2019.24 In the October 2019 revision, the 
FDA recommended reclassification of all homeopathic drugs 
as unapproved “new drugs,” thus making them subject to 
withdrawal from the marketplace. The guidance, which is 
not legally binding, highlights certain homeopathic prod-
ucts and categories of products that possess higher risk.24 
FDA generally intends to prioritize enforcement and regula-
tory actions with respect to premarket approval requirements 
involving homeopathic drug products that are marketed 
without the required FDA approval and that fall within the 
following categories24: 

•  Products linked with injury report that, after assessment, 
raise potential safety concerns 

•  Products that contain or claim to contain ingredients linked 
with potentially significant safety concerns, particularly 
when those ingredients are concentrated or in low dilution 

presentations (eg, infectious agents, controlled substances, 
multiple ingredients that could be synergistic, or those that 
could be toxic) 

•  Products for routes of administration other than 
oral and topical 

•  Products for vulnerable populations, such as those with 
compromised immune systems, infants and children, older 
adults, and pregnant women 

•  Products intended to be employed for the prevention 
or treatment of serious and/or life-threatening diseases 
and conditions 

•  Products deemed adulterated under the FD&C Act 

Laws regulating the practice of homeopathy in the United 
States vary from state to state. Usually, individuals licensed to 
practice medicine or another health care profession can legally 
practice homeopathy with certain disclaimers.6 In some states, 
nonlicensed professionals may practice homeopathy. Arizona, 
Connecticut, and Nevada are the only states with homeopathic 
licensing boards for Doctors of Medicine and Doctors of Osteo-
pathic Medicine. In 15 states, a section of the naturopathic 
medical board examinations is on homeopathy.25 The Council 
for Homeopathic Certification grants the Certified Classical 
Homeopath (CCH) upon rigorous evidence of training and profi-
ciency in practice; however, this does not grant legal standing 
in most states.26 

In the United States, drug labels are legally a form of advertise-
ment, and the Federal Trade Commission (FTC) has jurisdiction 
over homeopathic labeling content. All labels for homeopathic 
products include a statement that says, “These uses have not 
been evaluated by the US Food and Drug Administration.” In 
November 2016, the FTC determined that homeopathic prod-
ucts’ efficacy statements may be misleading and clarified the 
level of scientific proof needed to support marketing claims on 
homeopathic labels. To be non-misleading, the product and the 
claims must also comply with the requirements for homeopathic 
products and traditional homeopathic principles.”27 Labeling 
statements are required to be clarified to comply with the FTC 
truth-in-labeling policy.27 

Thus, the FTC’s policy is that they will enforce OTC homeo-
pathic products more strictly. They have indicated they would 
require manufacturers to substantiate claims with scientific 
evidence, and hold efficacy and safety claims for homeo-
pathic products to the same standard as other products with the 
same claims.27 
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Integrating Homeopathic Medicines: 
Benefits and Challenges 
The most reliable method to find out whether a treat-
ment is effective according to conventional reasoning or 
modern medicine is to design controlled clinical trials; 
some controlled clinical trials have been structured to look 
at homeopathy’s effectiveness but many are small or have 
not been replicated. In homeopathy, the traditional method of 
assessing effectiveness has been the use of provings or patho-
genetic trials to find symptom patterns to determine the best 
homeopathic medicine choice. Provings are conducted by 
administering a mother tincture or a low potency to healthy 
volunteers. These volunteers then note all emotions, sensa-
tions, symptoms, and thoughts that occur to them in minute 
detail. The person conducting the proving registers all the 
data and publishes the results in reference books called reper-
tories. Thus, provings differ from more structured clinical 
trials and may test different strengths or products, lack inclu-
sion/exclusion criteria, and results are less objective than 
those in clinical trials.1 

Several conventional data support the use of homeopathic 
medicines for any condition. Most scientists would explain 
the critical research question as, “Do homeopathy’s benefits 
differ from placebo or are they due to some other action?”28 
Meta-analyses of randomized trials of homeopathic treatment 
are limited by the quality of available trials.29 For example, in 
a 2017 meta-analysis including 54 trials of non-individualized 
homeopathic treatments for a wide-ranging variety of condi-
tions, the analysts considered only 3 included trials that were 
high quality with low risk of bias.30 Similarly, analysts who 
conducted a 2014 meta-analysis of 32 trials of individualized 
homeopathic treatments for various conditions considered only 
3 studies reliable.31 Studies with high-quality data supporting 
the superiority of homeopathic treatment over placebo are still 
in need of further research and development. 

Although numerous meta-analyses reported an overall benefit 
of homeopathic medicines in general (rather than for a specific 
medical condition), most of the results of the included trials were 
deemed low-quality evidence.32-34 When analysts included only 
the highest-quality trials, they found that homeopathic products 
delivered no significant effect. However, it is important to note 
that they suggested that homeopathic medicines may be useful 
for symptomatic management of certain conditions, particularly 
upper respiratory tract infections (ie, one study disclosed that 
practitioners who provided homeopathic treatments were less 
likely to also prescribe antibiotics for upper respiratory tract 

infections), fibromyalgia, endometriosis-associated pelvic pain, 
general climacteric symptoms in peri/postmenopausal women, 
and postmenopausal hot flashes.35-39 In addition, a small trial 
found that adding an individualized homeopathic treatment to 
usual care for patients with cancer enhanced well-being and 
quality of life. These findings were limited by the small study 
size, with only 51 participants in the active treatment arm and 
49 in the placebo arm.40 

Do Homeopathic Products Have Risks?
Treatment with homeopathic medicines is generally consid-
ered safe. Homeopathic practitioners indicate that some 
patients experience “homeopathic aggravation” (a temporary 
worsening of existing symptoms after taking a homeopathic 
prescription). Practitioners find that aggravations happen 
infrequently, and only with the high potencies of 200C or 
greater for chronic conditions. Aggravations are rare with 
the low to medium potencies available over the counter for 
home-care conditions. Researchers have found little evidence 
of homeopathic aggravation in clinical studies, and few 
studies have focused on homeopathic aggravation specifi-
cally. Most homeopathic practitioners warn their patients that 
homeopathic aggravation is possible when they recommend 
or prescribe high-potency homeopathic medications.6 

A meta-analysis of 41 trials that had enrolled more than 6000 
patients found that homeopathic treatment was associated with 
adverse effect (AE) rates similar to placebo (odds ratio [OR], 
1.03; 95% CI, 0.89-1.20).41 A German study evaluating postmar-
keting AEs of injectable homeopathic preparations found fewer 
than 4 reactions per million ampules sold, with at least 25% of 
these being local injection site reactions.42 

One risk has greater meaning lately as the nation’s discus-
sion of vaccine and vaccinations has accelerated. The National 
Institutes of Health (NIH) indicates that some professional 
homeopaths have promoted certain homeopathic products 
(“nosodes” or “homeopathic immunizations”) as substitutes 
for conventional immunizations.6 The majority of professional 
homeopaths reject this dogma and COVID-based homeopathic 
medicines are not OTC products. It is critical to note that no 
credible scientific evidence supports these claims.6 The National 
Center for Complementary and Integrative Health supports the 
Centers for Disease Control and Prevention’s recommendations 
for immunizations/vaccinations.6 

Certain homeopathic remedies carry precautions despite their 
extreme dilution.43 Apis mellifica is the venom of the common 
honeybee or a tincture made from the whole bee. People who are 
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allergic to beestings should avoid this product.43 Arnica montana 
in a topical product should be applied to intact skin only to avoid 
absorption through open sores or broken skin.42 People who 
are allergic to ragweed and related plants should avoid arnica 
because it may potentially precipitate an allergic reaction.44 

Safety and Accessibility
Homeopathic practitioners use infinitesimal doses of 
substances that, in large doses, would otherwise be toxic to 
stimulate a person’s own healing responses. They propose 
that using infinitesimal quantities avoids undesirable AEs.45 
Safety of homeopathic products is of great interest, as safety 
is one of its primary attractions among consumers. 

The HPCUS bases safe concentrations of commercially avail-
able products using toxicity data from available literature. It 
considers accidental ingestion of 30 mL or 16.2 grams of the 
substance by a 10-kg child as a worst-case situation when calcu-
lating the First Safe Dilution. It is then translated into the equiv-
alent dilution for that concentration. Then HPCUS increases the 
margin of safety by making the first safe OTC dilution 100 times 
more dilute than the lowest calculated concentration at which 
AEs might occur in a 10-kg child.19,20

Researchers in Germany examined that country’s national 
health care database to study homeopathic remedies given 
orally and administered by subcutaneous injection (a method 
commonly employed in Europe but used only rarely in the 
United States). Among the 303 million doses administered, they 
identified 486 reports of AEs (with 46 classified as serious); 27% 
were related to the delivery method (eg, redness and swelling at 
the injection site).42  

A special report from the WHO, Safety Issues in the Prepara-
tion of Homeopathic Medicines (2009), states that a homeopathic 
medicine is rarely found to be causative when AEs occur during 
homeopathic treatment.21 Ethics guidelines prevent researchers 
from conducting randomized, controlled studies in pregnant 
women, so no safety research exists; this is a patient population 
that often looks for safe remedies. The French use homeopathy 
often and 94.5% of France’s pharmacists report, based on expe-
rience, they would recommend its use in pregnant women.46

Academic and public health researchers from Florence, Italy, 
who were interested in integrating complementary medicine into 
mainstream medicine safely reviewed data from 1970 to 1995. 
They found that homeopathic medicines had a higher incidence 
of AEs than placebo. However, most effects were mild and tran-
sient. The researchers concluded that homeopathic drugs recom-
mended by homeopathy specialists were safe. They stated, “…

because minimum doses are used (in homeopathic medicines), 
they could also be suitable for pregnant women, newborns 
and children.” They warned that as with conventional OTC 
products, risk was highest when patients failed to switch from 
homeopathic cures to conventional medicine when necessary.15 

No medicine or remedy is completely safe for all patients 
under every condition. Homeopathic products contain infinites-
imal doses, which minimizes the risk of AEs.47 The Consumer 
Healthcare Products Association (a national trade association 
representing leading manufacturers and marketers of OTC 
medicines, dietary supplements, and consumer medical devices) 
indicates that homeopathic medicines are considered safe for use 
in adults and children because they contain very small amounts 
of active ingredients. Regardless, they follow this opinion with a 
reminder that consumers should read product labeling carefully 
before using homeopathic products and comply with all dosing 
instructions.47 

The WHO also reports that homeopathic remedies rarely 
cause AEs, especially when they are produced using good manu-
facturing practice with concurrent quality assurance monitoring 
and labeled appropriately.21 A 2009 WHO technical document 
indicates that many people believe homeopathic remedies are 
benign and present no major safety concerns based on their very 
high dilutions (ie, undetectable or unquantifiable concentra-
tions in final products). It points out that not all homeopathic 
products are dilute, which is another reason pharmacy staff 
need to understand how dilutions are described.21 Production 
irregularities could create potential safety hazards as could 
use of compromised materials. As noted above, source mate-
rials can be minerals, plants, insects, fungi, bacteria, viruses, 
and animal tissues. If a manufacturer diluted source materials 
that contained impurities or contamination, even if the source 
material is diluted to concentrations that exceed Avogadro’s 
number, the final product could potentially be contaminated and 
compromise safety.21

STAR

What are important counseling points to focus on 

when speaking to a patient in search of a homeopathic 

product?

The Pharmacy Team’s Roles 
All members of the pharmacy team have roles and responsi-
bilities when patients ask about OTC medication. The phar-
macy technician is often the patient’s first point of contact 
when it comes to OTC products. They need to be able to 
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differentiate homeopathic products from complementary and 
alternative products, herbals, holistic medications, natural 
products, and supplements. TABLE 248-52 lists the definitions 
of each. Review of this activity to this point will stress that 
homeopathic products are labeled with their dilutions and 
have a National Drug Code number on the labeling. It is clear 
that many of these definitions in TABLE 248-52 overlap, and 
some can apply to homeopathic products.

Consider the term “complementary and alternative medi-
cine.” Is homeopathy complementary (meaning it is taken 
with conventional medicines) or alternative (meaning it is used 
instead of standard medications)? It can be both. It is critical for 
all members of the team to know that homeopathy should not be 
used with prescribed medications for chronic and serious illness 
but can be used instead of conventional medicines for acute, 
self-limiting conditions. 

Pharmacy technicians also need to help patients within 
their scope of practice. They can help patients find these 
products and help them read the package labeling. Many 
people have trouble understanding the directions on labels 
(or ignore them entirely), so explaining the directions can be 
helpful. Technicians can also refer patients to the pharmacist 
promptly when53:

•  Patients ask for medical advice that exceeds what is covered 
in the package labeling.

•  Patients indicate they are experiencing red-flag symptoms. 
Red flags include any person who is asking for a homeo-
pathic remedy for a condition that is clearly not acute and 
self-limiting, or any patient who is asking questions the 
technician cannot answer. Patients who have fever or serious 
injury need referral.

•  Patients ask for a specific recommendation for a product 
based on their symptoms.

Strong listening skills are critical so that if technicians need 
to involve the pharmacist, they will be able to repeat back 
what they heard and describe what they observed accurately 
and succinctly.53

In most pharmacies, pharmacy staff will encounter a small 
selection of homeopathic products. The most common are for 
allergy (combination homeopathic components), cold and flu 
medicines (with some containing homeopathic dilutions of 
elderberry or zinc), first aid for cuts/scrapes/chafing/minor burns 
(calendula), pain/bruising remedies (arnica montana), products 
for teething (arnica, chamomilla/phytolacca decandra/rheum 
officinale) in infants older than 1 month and earaches (bella-
donna) in children aged 2 years and older, skin tag removers 
(thuja occidentalis), and traumatic neuralgia (hypericum). Many 
of these are available from traditional homeopathic manufac-
turers, and some chains have store brands available.

The best way to become familiar with homeopathic products 
is to examine the labeling on a few. These products are labeled 
in a consistent manner, with a “drug facts” section that includes 
the active ingredient in Latin binomial, dilutions (eg, 6X, 6C, 
30X, 30C), and its purported uses. The “Drug Facts” section on 
the label lists the ingredients.

According to the NIH’s National Center for Complementary 
and Alternative Medicine, when counseling patients about 
homeopathic products and their use, pharmacists should stress 
the following (as they do with many OTC products)6: 

•  Patients should not self-treat anything other than mild, 
self-limiting conditions with homeopathic products before 
undergoing a thorough medical evaluation by a primary 
health care provider. 

•  Health care providers should use open-ended questions 
and determine that patients are not using these products to 
replace or be used instead of proven conventional treatment. 

•  Patients should inform their health care providers about all 
homeopathic medicines they take at every visit. 

•  Pregnant or lactating women, pediatric patients, and patients 
with chronic health conditions should never use homeo-

TABLE 2. DIFFERENTIATING DEFINITIONS IN THE OTC AISLE48-52

•  Complementary and alternative medicines: comple-
mentary medicine is used in addition to standard treat-
ments. Alternative medicine is used instead of standard 
treatments. Examples of complementary and alternative 
medicine include acupuncture, herbs, mind-body thera-
pies, vitamins, and other nutritional therapies

•  Herbal product: technically, any product derived from an 
herb. This is also an inaccurate but common term for any 
product intended to improve or affect health; sold over 
the counter, without prescription and without FDA over-
sight about potency, appropriateness, or purity

•  Holistic treatment: treatments that try to treat the patient 
as a whole person. Standard medicine addresses the 
target illness; holistic medicine looks at an individual’s 
overall physical, mental, spiritual, and emotional well-
being before recommending treatment

•  Natural product: containing nothing artificial or synthetic

•  Supplement: this is an umbrella term. Nutritional 
supplements include vitamins, minerals, herbs, meal 
supplements, sports nutrition products, natural food 
supplements, and other related products used to boost 
the nutritional content of the diet.
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pathic medicines without first consulting their primary 
health care providers. 

•  Patients should use products manufactured by reputable 
manufacturers. 

Reputable Manufacturers
It is important to be aware of manufacturers that are repu-
table and trustworthy as unfortunately, not all manufac-
turers produce high-quality, adequately labeled products that 
conform to established industry guidelines.54 The FDA has 
publicized several events associated with homeopathic prod-
ucts. Reports of possible belladonna toxicity from teething 
tablets surfaced in 2016, and the FDA issued a warning letter 
to the manufacturer. Reports suggested that children taking 
the product had developed symptoms consistent with bella-
donna (which contains atropine, an anticholinergic) toxicity. 
The FDA inspected the manufacturer’s laboratories and tested 
its products. At a 12X dilution, the FDA’s highly sensitive 
testing methods should not have detected any belladonna.54,55 
Yet it found detectable amounts of belladonna alkaloids in 
select bottles of teething product that significantly exceeded 
the label claim of a 12X dilution.55,56 The bottles contained 
variable and inconsistent amounts of atropine, caffeine, and 
scopolamine.55,57,58  Inconsistent levels of belladonna were 
attributed to a faulty manufacturing process. The FDA further 
warned that “homeopathic teething tablets containing bella-
donna pose an unnecessary risk to infants and children and 
urges consumers not to use these products…” The manufac-
turer issued a voluntary national recall of all its homeopathic 
teething tablets and gel.58,59   

Some companies have manufactured products and alleged 
they could be used for chronic conditions such as hypothy-
roidism or attention-deficit/hyperactivity disorder in children, 
and label them as homeopathic. These conditions are inap-
propriate for self-care or homeopathic remedies. Homeopathic 
organizations monitor the marketplace for fraudulent claims and 

mislabeling of products meant for self-limiting conditions. They 
petition the FDA to remove these products when they identify 
them. The New England Journal of Medicine noted a specific 
concern about uptake of homeopathy: some patients may rely on 
homeopathic remedies when conventional treatments would be 
more effective. The authors cite an incident in which a seemingly 
homeopathic nasal spray contained high doses of zinc gluco-
nate. The word “seemingly” applies here because the product, 
although labeled homeopathic, did not meet the exact defini-
tion of homeopathy. Its intranasal use was linked to anosmia 
(loss of smell), resulting in its removal from the market. This 
zinc-containing cold product was a hybrid of full-strength zinc 
and a 10% homeopathic dilution of zinc (ie, the homeopathic 
ingredient also contained measurable amounts of zinc). Zinc 
was delivered directly to the nasal passages by nasal spray. By 
including a homeopathic dilution, the manufacturer was able to 
make a health-related label claim. This product should not have 
been labeled as homeopathic.60

Reminding patients to only use products from reputable manu-
facturers and to check with primary health care providers before 
using products is critical, especially in vulnerable populations. 
Reputable manufacturers are willing to provide documentation 
of their manufacturing, quality control pharmacovigilance, 
and technical support processes if asked. In addition, phar-
macy teams must:

•  Encourage patients to continue taking prescribed conven-
tional medication when they take a homeopathic product

•  Screen patients for serious, underlying, or undiagnosed 
medical conditions and refer them to appropriate providers 

•  Remind patients that they should adhere to monitoring 
schedules established by their primary care providers

Conclusion 
Homeopathic medicine has been used by many individuals 
and its prevalence has grown over the years. It is important 
for pharmacy staff to understand the principles, preparation 

ADDITIONAL RESOURCES

National Center for Complementary and Alternative 
Medicine’s Time to Talk campaign

www.nih.gov/news-events/news-releases/time-talk-about-cam

Homoeopathic Pharmacopoeia of the United States www.hpus.com 

American Association of Homeopathic Pharmacists www.homeopathicpharmacy.org 

National Center for Homeopathy www.nationalcenterforhomeopathy.org

Homeopathic Physician Licensure Requirements for US 
Trained Applicants. Connecticut State Department of 
Public Health

https://portal.ct.gov/DPH/Practitioner-Licensing--Investigations/
Homeopathic-Physician/Homeopathic-Physician-Licensure-
Requirements--US-Trained-Applicants
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process, regulation, and manufacturing standards of home-
opathy as they are likely to encounter patients seeking guid-
ance on different homeopathic medicines. They need to be 
prepared to educate patients, evaluate the appropriateness of 
these medications based on the patient’s symptoms and medi-
cation history, and answer their questions in an individualized 
manner to convey benefits, efficacy, and safety information. 
The ability to take the time to listen well to patients and 
provide individualized care that meets patients’ emotional, 
social, and holistic needs is crucial. By examining some 
facets of homeopathy that are most attractive to patients and 
incorporating them into the care that HCPs provide, main-
stream care can be improved.
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PHARMACIST POSTTEST QUESTIONS* 

1. Which of the following is a reason that people may use 
homeopathic products? 
A. Homeopathic products are tested in placebo-

controlled clinical trials.
B. They may be disgruntled with the conventional 

medical system.
C. Homeopathic products contain less alcohol than 

conventional products.
D. Homeopathic medicine consultations are quicker than 

a doctor’s visit. 

2. Which of the following describes spending trends on 
homeopathic products in the United States? 
A. Decreasing
B. Increasing
C. Stable
D. Unknown

3. Select the answer that lists the 3 principles of 
homeopathy.
A. Repeated dilution, directed strikes, application onto a 

pellet
B. Avogadro’s number, provings, homeopathic aggravation
C. Similia similibus curantur, minimum dose, single 

remedy
D. Latin binomial, dilutions, purported use 

4. To be considered a bona fide homeopathic product, 
which of the following must be present?
A. A statement linked to the “Uses” section of the label 

that says, “These uses have been evaluated by the US 
Food and Drug Administration”

B. Preparation in FDA-inspected manufacturing facilities 
using processes similar to those used in facilities that 
manufacture types of drugs and biologics

C. Efficacy and safety claims that meet standards 
established in the Homeopathic Pharmacopoeia of the 
United States

D. Compliance with the rules for prescription drug 
expiration dating, tablet imprinting, and determining 
identity of the product and strength

5. A manufacturer makes a product that includes a 
substance of natural origin in 2 forms. It is present 
as a 7% concentration and at a 30C dilution to be 
administered orally. Is this a bona fide homeopathic 
product?
A. Yes, the presence of a 30C dilution makes it a 

homeopathic product.
B. Yes, the presence of a 7% concentration makes it a 

homeopathic product.
C. No, the presence of a 7% concentration makes it a 

hybrid product.
D. No, the presence of a 7% substance of natural origin 

makes it an herbal supplement.

6. Which of the following is the definition of succussion?
A. Administering a substance to healthy volunteers to 

determine therapeutic potential
B. Adding one part of the previous potency to 9 or 99 

parts diluent
C. Temporary worsening of symptoms after taking a 

homeopathic product
D. Vigorous shaking after dilution to generate or 

potentize the next higher potency

7. A patient asks about the benefits of homeopathy. What 
is the most appropriate answer?
A. Homeopathy advocates stress a lack of adverse 

effects, patient-centered approach, and low cost.
B. Manufacturers of homeopathic products use provings 

that mimic conventional clinical trials.
C. All homeopathic products have robust clinical data 

that support its use for many conditions.
D. Homeopathic products have no history of product 

mislabeling or recalls.

8. A patient asks about the risks of homeopathy. What is 
the most appropriate answer?
A. They can be used for chronic or serious medical 

conditions with few adverse effects.
B. Vulnerable populations can avoid seeing conventional 

health care providers.
C. Patients may fail to switch from homeopathic cures to 

traditional medicine when necessary.
D. Different people who have the same condition receive 

the same treatments. 
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PHARMACIST POSTTEST QUESTIONS* (CONTINUED)

9. A patient asks for calendula gel to treat a minor burn. 
She asks if there are any benefits to using a homeopathic 
product rather than an OTC antibiotic cream. Which is 
the most appropriate answer?
A. Calendula is not an appropriate choice; hypericum 

ointment would be better.
B. Antibiotic creams are a better choice because they 

prevent infection from developing.
C. People can use calendula cream as often as they like 

but can only use antibiotic once daily.
D. Using homeopathic creams reduces the likelihood of 

antibiotic overuse and resistance.

10. Which of the following is a recommendation from the 
National Institutes of Health NCCAM about counseling 
patients who ask for homeopathic products?
A. Patients need a thorough medical evaluation and 

appointment by a primary health care provider before 
using homeopathic products.

B. Health care providers should ensure patients are not 
using these products to replace or be used in lieu of 
proven conventional treatment.

C. Patients should not mention their use of homeopathic 
medications when they visit their health care providers 
to avoid being judged.

D. Homeopathic medications need not be cleared by 
primary health care providers if the patient is pregnant 
or lactating.

INSTRUCTIONS FOR EARNING CREDIT

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

Begin the activity by reading the content in its entirety.

Go to www.pharmacytimes.org/homeopathy to access the online version 
of this activity.

Click “Proceed,” then complete the online pretest. 

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

Complete the online posttest and activity evaluation form.

After successfully completing the posttest and evaluation form, this 
information will be uploaded to CPE Monitor. You must complete these 
steps before the activity expires in order to receive your credit.

You may view your credit within 48 hours at www.mycpemonitor.net.

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

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

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

FOR QUESTIONS ABOUT THIS INTERNET CPE ACTIVITY, 
PLEASE CONTACT: ceinfo@pharmacytimes.com.
PRIVACY POLICY AND TERMS OF USE INFORMATION:
www.pharmacytimes.org/terms.

* Questions for pharmacy technicians are available at www.pharmacytimes.org/homeopathy-tech 
(pharmacists please see this link: www.pharmacytimes.org/homeopathy)
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CeraVe
Marketed by L’Oreal

With products including the Healing Ointment and 
the Hydrating Cream-to-Form Cleanser, CeraVe 
has options for all skin types and needs. Every 
product contains ceramides 1, 3, and 6 to 11 to 
help restore the skin’s natural barriers, keeping 
moisture in and other elements out. Essential 
ingredients also include benzoyl peroxide, 
hyaluronic acid, niacinamide, retinol, and vitamin 
C. The products are also the #1 dermatologist 
recommended according to the IQVIA ProVoice 
Survey and the #1 pharmacist recommended 
product under the therapeutic skin care and 
moisturizers category in the 2021-2022 
Pharmacy Times® OTC Guide Survey.

FOR MORE INFORMATION:
cerave.com

SEE OUR AD 
ON PAGE 11

FreeStyle Libre 2
 Marketed by Abbott

With painless scans and a convenient iPhone app, the FreeStyle Libre 2 system allows patients ages 4 years and older to 
monitor their glucose levels quickly and easily. With the system, patients can customize alarms to notify them of a low 
or high glucose reading as well as a loss of signal between the sensor and reader or the app. In addition to the reader, 
the new app available for iPhone users allows caregivers to view the results after scanning. Real-time information also 
includes a text-to-speech option, data tracking the changes in glucose levels, and trackers for food intake, insulin use, 
exercise, and other events. 

FOR MORE INFORMATION: 
freestyle.abbott/us-en/home.html

Shingrix
Marketed by GlaxoSmithKline
Indicated for prevention of herpes zoster in adults 
aged 50 and older, the Shingrix vaccine is an 
essential preventive care service for older adults. 
According to CDC data, 99.5% of individuals aged 
50 and older are infected with the varicella-zoster 
virus, and one-third of those will experience virus 
reactivation and shingles. When administering 
a COVID-19 or flu vaccine, pharmacists can ask 
whether eligible patients have received the 
shingles vaccine. Solicited local adverse reactions 
included pain, redness, and swelling; general 
adverse reactions included myalgia, fatigue, 
headache, shivering, fever, and gastrointestinal 
symptoms.

FOR MORE INFORMATION: 
shingrix.com
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