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C ASES OF COVID-19, INFLUENZA, AND RESPIRATORY SYNCYTIAL 
VIRUS are creating a so-called tripledemic, and medication 

shortages are the result in some US pharmacies.1

Not only are pharmacies experiencing shortages of some 
prescription drugs, such as the antibiotic amoxicillin and the 
influenza antiviral medication oseltamivir phosphate (Tamiflu), 
even ordering OTC medications, such as acetaminophen and 
ibuprofen, is proving challenging in some areas. Children’s 
medications are reportedly particularly hard to order and stock.1,2

Recently, CVS Health Corp said it is restricting both in-person 
and online purchases to 2 children’s pain relief products, while 
Walgreens Boots Alliance  has limited online purchases to 6 OTC 
fever reducers per transaction, but it does not have an in-store 
purchase limit.3

The answer, once again, to another winter of infections is 
getting vaccinated for both COVID-19 and influenza, which 
limits both the frequency and severity of these illnesses—
meaning that fewer individuals will need access to medications. 
Pharmacists can lead the charge in encouraging patients to get the 
vaccines if they have not done so already.

In the Clinical Focus article in this issue, Joanna Lewis, 
PharmD, MBA, discusses the importance of staying up-to-date on 
COVID-19 vaccine and boosters and the latest recommendations, 
which vary based on age, first vaccination received, and time 
since the last dose.

Also in this issue, the Cover Feature explores how 
deprescribing can help optimize medication use. We also have 
several new features: Biosimilar Spotlight, Hazardous Drug 
Handling, and Transitions of Care.

We hope you and your patients stay healthy this winter.
Thanks for reading!

  R E F E R E N C E S
1. Cohen J. As flu, RSV and COVID-19 tripledemic surges, drug shortages are impacting children most. Forbes. 

December 4, 2022. Accessed December 20, 2022. https://www.forbes.com/sites/joshuacohen/2022/12/04/

as-flu-rsv-and-covid-19-tripledemic-surges-drug-shortages-are-impacting-children-most/?sh=18d2ae3a48db

2. 2022-2023 influenza season: availability of antiviral medications. FDA. Updated December 5, 2022. Accessed 

December 20, 2022. https://www.fda.gov/media/120654/download

3. CVS, Walgreens limit purchases of children’s pain-relief medicine. CNN. December 19, 2022. Accessed December 

20, 2022. https://www.cnn.com/2022/12/19/health/cvs-walgreens-children-limits/index.html 

“Tripledemic” Highlights Necessity 
of Vaccinations
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Editor’s Note Connect With 
Pharmacy Times Health-System Edition™

For the latest hospital  pharmacy 
news, visit  pharmacytimes.com.

T HE LONG ANTICIPATED revised 
United States Pharmacopeia (USP) 
Chapter <797>, “Pharmaceutical 

Compounding—Sterile Preparations,” 
was published on November 1, 2022. It 
becomes official on November 1, 2023, 
allowing 1 year for final adoption and 
implementation of these standards.1 This 
revision of the standards includes some 
significant changes from the existing 
standards that became official in 
August 2014, and the profession is 
greeting these changes with the usual 
mixed emotions.

Compounding is the single risk-
iest thing we do in health-systems 
pharmacy, and specifically sterile 
compounding. For many years, these 
risks were minimized, unrecognized, 
or ignored, much to the detriment of 
our patients.2 When USP standards for 
sterile compounding were introduced 
for the first time in 2004 (finalized 
in 2008), the adoption was slow and 
generally resisted because of expense, 
perceived unnecessary waste, time 
required, and the lack of properly 
engineered space in many health care 
facilities. Until USP standards were 
widely adopted by accrediting agen-
cies (eg, the Joint Commission) and 
enforced more broadly by the state 
boards of pharmacy, compliance with 
these standards was quite variable. The 

formal training and credentialing of 
pharmacists and other compounding 
staff was also generally inadequate and 
highly variable. A survey conducted in 
2014—a full 10 years after the stan-
dards were first introduced—indicated 
incomplete and variable adoption of 
these safety standards.3 Given the 
amount of harm that has accrued to 
patients over the years due to a lack 
of standards and poor adoption of 
existing standards, we had a profes-
sional obligation to readily adopt these 
safety guidance statements to create a 
national standard of safety for patients 
receiving care in health systems. That 
remains true today with the most recent 
revisions, whether we fully agree with 
all aspects of the chapter or not.

When I started my professional prac-
tice in health-systems pharmacy in the 
early 1980s, it was the Wild West for 
sterile compounding. Instead of formal 
clean room suites, we had laminar 
airflow workbenches in a dedicated 
room, which might have met segregated 
compound area standards today, but 
probably not. We did not routinely wear 
gowns, masks, or gloves, but those 
wearing ties did usually tuck them into 
their shirts to keep them from dangling 
in the hoods. (Who would want a tie 
to get soiled?) We cleaned the hoods 
at the start and end of the day, but 

USP Chapter <797> Is Finalized at Last
Embracing These New Standards Is the Right Thing to Do for Patient Safety
B Y  C U R T I S  E .  H A A S ,  P H A R M D ,  F C C P,  P H A R M A C Y  T I M E S  H E A LT H - S Y S T E M  E D I T I O N ™  E D I T O R  I N  C H I E F

FOR REFERENCES, GO TO 
PHARMACYTIMES.COM/ 
PUBLICATIONS
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not in between unless they got dirty, and we did not 
consistently use appropriate cleaning and disinfecting 
agents. One pharmacist who smoked cigarettes while 
compounding sterile products complained about how 
the high airflow from the hood caused his cigarettes to 
burn too fast. This only changed when hospital rules no 
longer allowed smoking in the department, not because 
anyone saw it as a risk to sterile compounding. Who 
needed USP standards?

Today, sterile compounding has truly evolved to 
a specialty area of pharmacy practice that requires 
additional education, training, and expertise. We are 
now required to have specific policies and procedures 
that relate to training and credentialing, with frequent 
re-evaluation of compounding personnel skills using 
quantitative measures. Both pharmacy and pharmacy 
technician certification boards have recognized the 
specialized nature of this work with specialty certifi-
cation.4,5 As a profession, we should embrace this level 
of specialty training and recognition and require our 
personnel who lead the efforts in sterile compounding 
to be recognized through board certification. We owe at 
least that much to our patients.

It is human nature to resist change and to find fault 
with requirements as they are heightened, and although I 
would never advise blind faith in following orders, these 
revised standards have been vigorously debated and 
discussed by the profession and revised as appropriate 
based on that feedback. We have had our chance to ques-
tion the necessity and veracity of these standards, and 
it is now time to embrace and implement these updated 
standards to ensure as consistent an approach to risk 
management as possible across our institutions.

There are some things in the standards that we should 
generally like. For example, sterile compounded prod-
ucts have been reclassified into categories 1, 2, and 3, 
primarily based on the environment under which they 
are compounded, rather than the prior low-, medium-, 
and high-risk classifications that seemed arbitrary and 
restrictive at times. For small institutions and satellite 
areas, the changes to when a segregated compounding 
area can be used (driven mostly by how products are 
categorized) and longer beyond-use dates (BUDs) that 

can be applied will make the care of patients in those 
areas much more practical without compromising safety. 
In addition, the new 4-hour limit for immediate-use 
products will also help address patient care needs 
more effectively in those institutions without 24-hour 
pharmacy services. I am certain these changes will be 
implemented immediately in most institutions that need 
this greater flexibility.

Of course, there are also standard changes we don’t 
like, which will probably be adopted more slowly. The 
increased cleaning and certification requirements for any 
clean rooms that participate in compounding category 
3 products (even infrequently) are significant changes. 
Many institutions will need to re-evaluate the real need 
to be compounding category 3 products and may be 
forced to consider 503B compounding facilities to meet 
those needs. In addition, limiting the lot size to 250 
units for anticipatory compounding seems arbitrarily 
restrictive if proper random sterility testing is being 
maintained in compliance with existing USP standards. 
The fact that the lot size restrictions apply equally to 
a 20-bed and a 1000-bed (or more) facility does not 
appear logical. The other major change affecting antici-
patory compounding is the reduction in BUD maximum 
limits, which will adversely affect efficiency, cost, and 
waste for those institutions that insource their sterile 
compounding under Chapter <797>. It seems intended 
to push those facilities toward registering as a 503B 
compounding facility or to contract with an existing 
outsourced 503B compounding facility, both of which 
may dramatically increase operating costs for question-
able benefits. Like most things in life, we don’t all get 
what we want.

Regardless of whether we agree or disagree with 
certain aspects of the new standards, the right thing to 
do from a patient safety and quality perspective is to 
embrace these new standards and spend the next year 
redesigning our operations and policies to fully adopt 
USP Chapter <797> to meet the official deadline. This 
should be done not because accrediting and regulatory 
agencies say so, but because we recognize the need to 
fulfill our obligations to the safety of our patients. ■

   about the editor  curtis e. haas, pharmd, fccp, is director of pharmacy for the University of Rochester Medical Center in New York.
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Novel Mechanisms of Action Open 
Door for New Drugs in Non–Small Cell 
Lung Cancer

S EVERAL NEW MECHANISMS of action could describe 
potential new treatment areas for non–small cell lung 
cancer (NSCLC), with drugs in phase 2 and 3 clinical 

trials, according to a poster presented at the American Society 
of Health-System Pharmacists 2022 Midyear Clinical Meeting 
and Exhibition in Las Vegas, Nevada.

Lung cancer is a leading cause of death in the United States, 
with 25% of annual overall cancer deaths attributed to the 
disease. Of those, 84% are NSCLC cases, representing signif-
icant opportunities for novel development. There are several 
mechanisms of action for drugs treating NSCLC, and many new 
mechanisms of action are being investigated.

“We were really interested, because sotorasib has just recently 
been approved. It’s the first drug to be approved for treating 
[NSCLC]. For the longest time, it was thought that this area 
it’s targeting was undruggable,” investigator H. Daniel Edi, PhD, 

a research consultant, said in an interview. “Given that it was 
the first one to be approved, it’s now setting the framework 
for many other drugs, because once we know that 1 drug is 
effective, it opens the door to many other drugs that can 
be revolutionary.”

To investigate this further, students from the Rutgers Univer-
sity Ernest Mario School of Pharmacy performed a systematic 
literature review of different types of mechanisms of action 
for NSCLC in both phase 2 and 3 trials. The review included 
literature published between 2000 and 2022. Clinicaltrials.gov 
was used to discover investigative treatments in phase 2 and 3 
trials, and Embase, Medline, and PubMed were used to analyze 
the results and understand the mechanisms of action.

Investigators found more than 3000 citations, which were 
narrowed down to several articles and 3 key mechanisms 
of action that were the most represented. These included 
anlotinib and apatinib; tyrosine kinase inhibitors (TKIs) 
targeting the VEGFR gene; atezolizumab, which involves the 
antitumor activity of PD-L1; and sotorasib, a TKI targeting 
the KRAS gene.—Aislinn Antrim

ASHP Study: Patients Welcome Hormonal 
Birth Control Access From Pharmacists

T HE RESULTS OF 2 studies presented at the American 
Society of Health-System Pharmacists 2022 Midyear Clinical 
Meeting and Exposition in Las Vegas, Nevada, show patients’ 

desire for access to hormonal birth control from pharmacies. 
Pharmacists can prescribe hormonal birth control in 20 states, 

according to a statement. In 2013, California became the first state to 
pass such legislation, and South Carolina was the most recent state to 
enact the legislation. Ten states have similar legislation in process.1

One study presented conducted a review of the state regulations 
for pharmacist provision of hormonal contraceptives. Because of the 
rapid growth of these services, there is a lack of consensus regarding 
the regulations for pharmacist prescribing, and the study was intended to 
clarify the state of pharmacist prescribing rights.2

Investigators conducted a systematic search of publicly available 
information and assessed relevant state legislation concerning phar-
macist-prescribed contraceptives. States were categorized as green, 
red, or yellow based on legislation status. States categorized as green 
states had legislation or a standing order permitting pharmacists to 
prescribe contraceptives with or without state board of pharmacy–
defined protocols. Red states had legislation preventing pharmacists 
from prescribing contraceptives, legislation that failed to progress, no 
evidence of pending legislation, or a required collaborative practice 
agreement without evidence of pending legislation. Yellow states had 
legislation proposed with or without a defined protocol.2

Forty percent of states were categorized as green, 40% were red, and 
20% were yellow, according to the study results. Among the 20 green 
states, pharmacists were able to prescribe hormonal contraceptives 
through standing orders (n = 8, 40%), statewide protocols (n = 11, 55%), 
or other means (n = 1, 5%).2—Aislinn Antrim

2023 Pharmacy Forecast 
Predicts AI Can Help Reshape 
Health System

H EALTH SYSTEMS AND their pharmacy 
enterprises are predicted to implement more 
artificial intelligence (AI), according to the 

American Society of Health-System Pharmacists (ASHP) 
Foundation Pharmacy Forecast 2023, which was released 
at the ASHP Midyear Clinical Meeting and Exhibition in 
Las Vegas, Nevada.

“The 2023 Pharmacy Forecast report recommendations 
provide clear guidance for pharmacy leaders as they 
respond to the rapidly evolving health care environment,” 
Paul W. Abramowitz, PharmD, ScD (Hon), FASHP, CEO of 
ASHP, said in a statement.

With complex algorithms, AI can improve care and care 
delivery by providing routine task support and allowing 
the pharmacist to focus on individualized tasks, such 
as hospital at-home duties, pharmacogenomic-guided 
medication use, and telehealth. The report recommends 
that pharmacy leaders receive AI training and implement 
the knowledge into health systems. Pharmacists would be 
responsible for establishing priorities, best practices, and 
long-term AI tool maintenance to pharmacy technicians 
and other staff members, according to the report.

COVID-19 placed a heavy burden on health care 
delivery systems and disrupted the entire supply chain. As 
part of the forecast’s 5-year prediction on field trends, it 
found that health systems will respond with more serious 
regulations to address the widespread circulation of 
COVID-19 vaccine misinformation.—Erin Hunter

   A S H P  M I DY E A R
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Addition of Venetoclax to Richter 
Syndrome Treatment Regimen Shows 
Positive Result

P ATIENTS WITH RICHTER syndrome, an aggressive 
histologic transformation of chronic lymphocytic 
leukemia (CLL), often experience poor outcomes, 

explained Tanya Siddiqi, MD, director of the Chronic 
Lymphocytic Leukemia Program at the Toni Stephenson 
Lymphoma Center and associate professor in the Division 
of Lymphoma at City of Hope in Duarte, California. During 
a presentation at the 64th American Society of Hematology 
Annual Meeting and Exhibition in New Orleans, Louisiana, 
Siddiqi also noted that complete remission (CR) rates for Richter 
syndrome are at approximately 20%, with long-term survival 
with chemoimmunotherapy (CIT) at less than 20%.1,2

“We all know that [Richter syndrome] has sort of become the 
bane of our existence in CLL,” Siddiqi said. “Unfortunately, it’s 
one of the things we’ve had the most challenges dealing with, so 
I will start with a clinical case.”1

The case study Siddiqi presented was for a 73-year-old woman 
with Richter syndrome, who was originally diagnosed with CLL 
and was treated in 2011 with 6 cycles of fludarabine (Fludara; 
Pfizer Inc), cyclophosphamide (Cytoxan; Amneal Pharmaceuti-
cals, Inc), and rituximab (Rituxan; Genentech) CIT. Following this 
regimen, she achieved CR; however, the CLL progressed in 2017.1,2

“Within 6 years, [she] progressed,” Siddiqi said. “That time, 
there was more knowledge of our genomic evaluation, and it 
seems like she had unmutated IGHV.”1

Because Richter syndrome presents as biologically heteroge-
neous and 80% of patients with CLL develop diffuse large B-cell 
lymphoma (DLBCL), the disease is clonally related to the CLL. 
However, clonally unrelated cases are genetically and immuno-
logically distinct, with more favorable responses to CIT, Siddiqi 
said. These patients are best treated as de novo DLBCL.1,2

Further, favorable outcomes with CIT are also seen in 
patients who were not previously treated for CLL and who 
lack TP53 mutation or deletion, Siddiqi said. However, for all 
other patients, treatment in a clinical trial is optimal.1,2 

—Alana Hippensteele

Telemedicine Facilitates Treatment for 
Opioid Use Disorder

M ORE THAN HALF of patients who were prescribed 
a medication for opioid use disorder through a virtual 
program established during the COVID-19 pandemic 

continued with treatment for at least 1 month after the 
program, according to investigators from the Perelman School 
of Medicine at the University of Pennsylvania in Philadelphia.

The CareConnect program was established via a partnership 
among Penn Medicine OnDemand, a team of substance use 
navigators, and the University of Pennsylvania’s 24/7 virtual 
urgent care. Trained urgent care clinicians provide a virtual 
assessment and treatment with buprenorphine, which is a medi-
cation for opioid cravings and withdrawal symptoms. Patients 
also receive support from substance use navigators throughout 
the care process.

The results showed that 89% of patients in the program filled 
their first prescription of buprenorphine. Further, 
55% continued to have an “active prescription” for the 
medication 30 days after being first engaged, which 
indicated they were still actively in treatment, according to 
the study authors.

“The numbers are encouraging and likely may even be an 
underestimate when it comes to who is in active treatment, [as] 
it does not capture [individuals] in other modes of care, such 
as methadone, or those who have entered inpatient rehabili-
tation,” study lead author, Margaret Lowenstein, MD, MPhil, 
MSHP, an assistant professor of medicine at the Hospital 
at the University of Pennsylvania in Philadelphia, said in a 
statement.—Jill Murphy

Monkeypox Vaccine Modeling 
Study Results Provide Road Map 
for Vaccination

A MODELING STUDY, WHICH was used to determine 
optimal allocation of vaccines against the monkeypox virus, 
demonstrated a road map for public officials to help maximize 

the impact of a limited supply of vaccines, according to results 
published in the Canadian Medical Association Journal.1 The findings 
confirmed that prioritizing vaccines to larger networks with more 
initial infections, as well as a greater risk of the infection spreading, 
is best.1

“Under our modeling assumptions, we found that vaccines could 
generally avert more infections when prioritized to a larger network, 
a network with more initial infections and a network with greater 
epidemic potential,” Jesse Knight, a PhD candidate at the University 
of Toronto and MAP Centre for Urban Health Solutions of Unity 
Health in Canada, said in a statement.1 “Our findings further highlight 
the importance of global vaccine equity in responding to outbreaks 
and in preventing them in the first place.”1

Investigators modeled 2 hypothetical cities as interconnected 
networks, with a combined population of 100,000 bisexual, gay, 
and other men who have sex with men. They varied the characteris-
tics of the 2 cities across a range of settings and simulated a rollout 
of 5000 vaccine doses after the first detected case of 
monkeypox virus.1

The rollout of vaccine doses was conducted over 30 days that 
started 45 days after the epidemic seeding, with 10 imported cases, 
according to investigators.2 Investigators identified the allocation 
of doses between both cities, which maximized infections averted by 
day 90 of the simulated model.2—Ashley Gallagher
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Deprescribing Helps Optimize Medication Use
Frequent Reassessments of Therapy Regimens Address Polypharmacy, 
Particularly for Older Patients
B Y  A S A D  G H A N I ,  A D I T I  H A R I B H A K T I ,  S A B I Y A H  S I D D I Q U I ,  A N D  D E E PA L I  D I X I T ,  P H A R M D ,  B C P S ,  B C C C P,  F C C M

W ITH THE POPULATION aging, concerns about 
polypharmacy are also growing. Polypharmacy 
is defined as the use of multiple medications to 

manage disease states and/or the prescribing of more 
medications than clinically appropriate. Studies have 
shown that older patients take an average of 2 to 9 
medications per day, with the prevalence of inappropriate 
medication usage between 11.5% and 62.5%.1 

Deprescribing is one method to combat polypharmacy 
and its complications among older individuals. Depre-
scribing is a comprehensive, provider-driven process to 
identify inappropriate medications to either discontinue 
medications or reduce the dosage for effective and safe 
pharmacotherapy management.2 Deprescribing should 
not be viewed as a process opposite of prescribing or 
one that withholds treatment from patients; instead, it 
is a system to promote safe prescribing. By providing 
frequent reassessments of medication regimens through 
the process of deprescribing, pharmacists can ensure 
proper medication usage. 

Older patients have a disproportionate number of 
medications, especially those with highly sedating 
adverse effects (AEs), further contributing to the cumu-
lative burden of polypharmacy. The common afflictions 
of older patients include diseases that cause cognitive 
impairment, which makes this population significantly 

susceptible to the AEs of sedating medications, whether 
they are indicated for sedation or have sedation as an 
adverse or compounding effect. Medications, such 
as antidepressants, antipsychotics, anxiolytics, and 
hypnotics, are heavily associated with sedation, as 
well as various other AEs that can be detrimental to 
older patients.3 A wide range of drug tools have been 
studied to assess the risk of sedating medications in 
older patients, including the Drug Burden Index and the 
Sedative Load model.3,4 

The Drug Burden Index is not specific to sedating 
medications alone but still serves as an appropriate tool 
to measure the burden of those drugs in vulnerable popu-
lations. This tool helps quantify the cumulative risks of 
anticholinergic and sedative medications because of over-
lapping AE profiles, then acts as a screening tool to predict 
the risk of iatrogenesis from these medications, focusing 
on blurred vision, confusion, constipation, delirium, 
drowsiness, and tachyarrhythmia, among others.4,5 

Anticholinergic medications are associated with a 
wide range of AEs that are particularly concerning 
in older patients. These include confusion, delirium, 
impaired cognition, and memory loss, as well as periph-
eral AEs, such as blurred vision and urinary retention.6 
The significance of these AEs is related to the combi-
nation of the dosage, drug burden, duration of therapy, ©
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and inconsistent therapeutic monitoring. The use of 
anticholinergic medications among older patients 
requires standardized use of existing risk assessment 
tools to appropriately guide the escalation and, more 
importantly, the deescalation and eventual deprescribing 
of these medications to mitigate the harms of polyphar-
macy. The Anticholinergic Risk Scale is a tool with 
extensive literature and study reviews developed by 
a team of pharmacists and physicians that focuses on 
the risk of cognitive and physical impairment. The use 
of the Anticholinergic Risk Scale allows a categorized 
ranking of the risk that different anticholinergic medi-
cations pose, such as atropine products, benztropine, 
diphenhydramine, and fluphenazine, all at a score of 
3; followed by medications, such as amantadine and 
baclofen, at a score of 2; and the lower-rated medica-
tions, such as mirtazapine and paroxetine, at a score of 
1.6 The application of this tool has evidence for bene-
ficial consultant-led medication reviews to effectively 
guide the deprescription of anticholinergic medications 
for older patients. 

Challenges exist when deprescribing medications for 
older patients, including the lack of robust literature 
about the benefits, risks, and process of deprescribing. 
Although there have been studies with relatively small 
sample sizes that assessed the feasibility and tolerability 
of deprescribing, there have not been large trials that 
have studied longer-term clinical outcomes.7 The lack 
of known benefits and the possible harms of depre-
scribing are common reasons why some prescribers are 
not comfortable with deprescribing: They fear that the 
discontinuation of medications might cause deterioration 
in patients’ health, especially among older individuals 
who may be more susceptible to changes in medications. 
Health care providers may also erroneously attribute 
deterioration that presents after discontinuing a medica-
tion as a result of deprescribing, even if it is unrelated, 
and may use the symptom as a justification to continue 
to maintain the polypharmacy status quo.7,8

Furthermore, there is a lack of guidance on how 
and when medications should be deprescribed, how 
the patient should be monitored while this occurs, and 
whether nonpharmacologic approaches could be used 
as an adequate substitute. Available literature to guide 
appropriate risk assessment and subsequent deprescrip-
tion within this drug class and population lack validated 
standardization because of the need to account for 
many factors. For older patients, there are no explicit 
approaches to how anticholinergics or sedatives should be 

deprescribed, including whether they should be tapered, 
and there are no robust data showing that nonpharmaco-
logic sleep-promoting methods are as effective as medi-
cations.9 Thus, there is a need for sufficiently powered 
randomized controlled trials with detailed patient moni-
toring information and a long follow-up period to accu-
rately assess the true benefits and risks of deprescribing 
medications and how this should be done.7 This would 
allow more health care providers to be comfortable with 
discontinuing medications that do not have a favorable 
benefit-risk ratio. 

Another barrier to deprescribing is the lack of commu-
nication among providers. Older patients are more 
likely to have comorbidities and have specialists who 
prescribe different medications. These specialists may 
initiate medications and not communicate to other health 
care providers how and when the medication should be 
discontinued.8 For example, a patient who usually does 
not have trouble sleeping may be prescribed a sleep 
aid during a stressful period, as nonpharmacologic 
methods were not viable options at the time. This 
patient may be continued on the medication by a 
different provider if the original prescriber does not 
communicate that the medications are only temporary 
until the patient has time to use nonpharmacological 
sleep-promoting methods. This issue is commonly 
unresolved, as providers looking to deprescribe based 
on a Drug Burden Index assessment often leave the 
medications initiated by specialists alone, because they 
do not want to interfere with another provider’s care 
without confirmation from the specialist.8 The 
confirmation is seldomly received, as time restraints on 
the part of both providers prevent effective communica-
tion. These challenges to effective deprescribing could 
be resolved through effective communication of 
anticipated end dates and the rationale behind 
medication use.

 
Conclusion
Polypharmacy is a problem, particularly in older patients, 
as they are more likely to experience adverse reactions, 
especially if the medications have anticholinergic and/or 
sedative properties. Deprescribing using risk assessment 
tools can combat polypharmacy and its consequences. 
However, there are challenges, including a lack of 
protocols, interprovider communication, and randomized 
controlled trials. If these are addressed, more effective 
deprescribing occurs, and fewer patients face the conse-
quences of polypharmacy.10 ■
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P HARMACY STAFF IS directly involved 
in the handling, distributing, and 
disposing of hazardous drugs 

(HDs), as defined by the National 
Institute for Occupational Safety and 
Health (NIOSH).1 HDs can cause severe 
effects to the handler, including cancer, 
congenital disabilities, fertility problems, 
genetic damage, and organ toxicity.2-4 HD 
handling is high risk for employees, as it 
may expose them during routine handling 
through compounding aerosolization or 
surface contamination.4 Many of these 
products are powders or solutions for 
injection or intravenous (IV) infusion. 
Adverse effects of delay in presentation 
and the possibility that employees can 
be continually exposed to low levels of 
HDs throughout their careers make this 
particularly dangerous.3,5

It is estimated that 8 million health care 
workers in the United States—primarily 
pharmacy and oncology nursing personnel—
have been exposed to HDs.6 This number 
is underestimated, as it has been found 
that any worker involved with a hospital’s 
medication circuit, such as drug preparation, 
transportation, and administration, may 
be at risk of exposure.7,8 Nevertheless, the 
number of those occupationally exposed 
is increasing, as it has been projected that 
more than 20 million individuals could be 
affected by cancer by 2025.9,10

Several federal and state agencies have 
intervened to regulate and define the 
safe use of IV HDs. These agencies have 
included the Environmental Protection 
Agency (EPA), NIOSH, and the United 
States Pharmacopeia (USP). USP Chapter 
<800> was introduced to describe practice 
and quality standards for handling HDs, 
and the chapter took a cradle-to-grave 
approach to safely handling HDs. NIOSH 
published a list of HDs and promoted a 

classification system based on the type 
of hazard presented.9 The EPA, under the 
regulations of the Resource Conservation 
and Recovery Act, expected health care 
organizations to enact a pharmaceutical 
waste management program.11

USP Chapter <800>
USP <800> became official in 2020 and 
is being enforced during inspections.12 It 
was developed to protect the environment, 
health care workers, and patients from 
exposure to hazardous agents through 
engineering controls, personal protective 
equipment (PPE), and work practices.12 
Many state boards of pharmacy have also 
incorporated these standards into state 
regulations, and accrediting agencies 
and state board inspectors enforce 
compliance to them. As a result of these 
regulations, sites have been required to 
have a staff member oversee HD lists, 
policy development and implementation, 
regulatory compliance, and training. 

HD Receipt
The receiving process for IV HDs represents 
an area with several break points that could 
cause staff members to be exposed.3 Phar-
macies should develop internal policies and 
procedures to address potential exposure. In 
the health care environment, staff members 
could encounter a container that has been 
contaminated or open a carton that contains 
a broken product.10 In either case, the 
container should be opened in a negative 
pressure area, with the worker using appro-
priate PPE while handling the container 
or package.12,13 Because of this risk, phar-
macies must train employees involved in 
the receiving process in handling, cleaning 
up, and disposing of an HD spill. Equip-
ment must be readily available for use to 
complete tasks correctly.13

Handling IV Solutions Presents Challenges
Pharmacies Should Ensure Appropriate Monitoring Procedures Are in Place to 
Prevent Contamination and Exposure
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Packaging, Labeling, Storing, and 
Transporting
It is best to develop policies to ensure safe 
labeling, manipulation, usage, transporta-
tion, and USP <800> compliance. Separate 
the storage of IV HDs from other areas and 
clearly label the products for special handling 
precautions. The storage area should be 
negative pressure, maintaining the minimum 
number of air changes per hour,12 and products 
enclosed in the glass should remain on a lower 
shelf. Storage units should be designed to 
prevent the product from falling. The storage 
area must maintain the temperature within 
the manufacturer’s identified range. Maintain 
appropriate PPE, spill kits, and other items 
needed for spills within proximity to the 
storage area. When transporting, reduce the 
risk of breakage by avoiding pneumatic tubes 
and by using extra precautions.12,13

Cleaning, Containing, and Disposing 
Spills 
Training staff members to handle spills safely 
and correctly is important. During cleanup, 
staff members must ensure reusable equip-
ment has been deactivated, decontaminated, 
cleaned, and disinfected.12 Handling proce-
dures depend on where a spill occurs. If the 
spill is within the biological safety cabinet, 
in the pharmacy storage area, or occurred 
during transportation, staff members should be 
familiar with the appropriate use of and proce-
dures for PPE. Before cleaning up a spill, 
staff members must have equipment available 
to maintain their safety (including spill kits), 
follow the designated site-specific policy, and 
dispose of HDs appropriately. As part of the 
policy, staff members should have appropriate 
PPE and a fit-tested N95 respirator mask.12

Conclusion
Because of the frequency of working with 
HDs, pharmacy workers can quickly become 
exposed to IV HDs, making safety a priority 
for employers and regulators. Therefore, 
pharmacy managers should ensure appropriate 
monitoring procedures are in place, site-spe-
cific controls are adequate, and employee 
work practices prevent contamination and 
exposure. In addition, there have been new 
compliance regulatory enforcement efforts 

and education at state levels. Therefore, 
pharmacy managers must work to ensure 
compliance with USP <800>, risk reduction, 
and workplace safety. ■
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Stay Up-to-Date on COVID-19 Vaccine, Boosters
Recommendations Vary Based on Age, First Vaccination Received, and Time 
Since the Last Dose
B Y  J O A N N A  L E W I S ,  P H A R M D ,  M B A

C ORONAVIRUSES ARE ENVELOPED, 
nonsegmented, positive-stranded 
RNA viruses named for their electron 

microscopic image, which resembles a 
crown. These viruses typically circulate 
among animals, such as camels, cats, 
and bats, but there have been 6 strains 
that infect humans. Four are responsible 
for approximately one-third of common 
colds.1,2

In December 2019, a group of patients 
with pneumonia of unknown etiology was 
observed in Wuhan, China, and reported 
to the World Health Organization (WHO). 
By the beginning of January 2020, the full 
genome of a new coronavirus had been 
sequenced by an expert at the Wuhan Insti-
tute of Virology. The virus was initially 
referred to as “novel coronavirus 2019” 
(2019-nCoV) by WHO.3 However, on 
February 11, 2020, it was given the official 
name of SARS-CoV-2 by the International 
Committee on Taxonomy of Viruses.4 

Coronavirus transmission occurs through 
person-to-person droplets produced by 
coughing or sneezing, via personal contact, 
and by touching contaminated surfaces. 
Since the beginning of the COVID-19 
pandemic, efforts have been made to 
develop and provide acquired immunity 
against the virus. The first COVID-19 
vaccines (produced by Moderna, Inc, 
and Pfizer Inc) were made available in 
the United States through emergency use 
authorization (EUA) in December 2020, 
then were later granted FDA approval. 
Currently, there are 4 COVID-19 vaccines 
in the United States. These vaccines 
include primary series and boosters. In this 
article, we will focus primarily on adult 
indications, efficacy, and safety. 

COVID-19 Vaccine Guidelines
The vaccines available in the United States 
are effective and reduce the risk of COVID-
19, especially severe disease, and they have 
been associated with substantial reductions 
in deaths and hospitalizations associated 
with COVID-19, even in the presence of 
variants. Hospitalization and mortality 
rates for COVID-19 have been consistently 
higher among unvaccinated individuals 
than vaccinated individuals, with or without 
booster doses.5 

Vaccine recommendations are based on 
age, the first vaccine received, and the time 
since the last dose. COVID-19 vaccination 
is recommended for everyone 6 months of 
age and older in the United States for the 
prevention of COVID-19.6,7 There is no 
FDA-approved or -authorized COVID-19 
vaccine for children younger than 6 
months of age. Individuals are considered 
up-to-date with vaccination if they have 
completed a primary series and received 
the most recent booster dose recommended 
for them by the CDC.8 

For individuals who are moderately 
or severely immunocompromised, the 
recommendations vary and may include a 
third dose to complete their primary series, 
as well as 2 booster doses for eligible 
patients. Specific guidelines for this popu-
lation are available on the CDC website.8 

COVID-19 Vaccine Guidelines
There are 4 different COVID-19 vaccines 
currently on the market, with 3 different 
mechanisms of action. Current evidence 
suggests a preference for messenger RNA 
(mRNA) vaccines due to their more favor-
able risk-benefit profile, as well as some 
evidence showing that they may be slightly 
more efficacious. 

   about the author  
JOANNA LEWIS, 
PHARMD, MBA, is 
the 340B compliance 
coordinator at Baptist 
Health in Jacksonville, 
Florida.



PHARMACY TIMES HEALTH-SYSTEM EDITION™
JANUARY  2023 15

CLINICAL FOCUS

next page »

mRNA Vaccines
mRNA contains instructions that direct cells on how 
to make proteins and travels into cells through a lipid 
nanoparticle. Once safely inside, cells read the instruc-
tions and build antigens against parts of the pathogens. 
The immune system recognizes these antigens as invaders 
and responds by producing antibodies and T cells. For 
COVID-19, mRNA vaccines use genetically engineered 
mRNA to give cells instructions on how to make the spike 
protein of the coronavirus, which then works to protect 
the body from future exposures. 

Pfizer-BioNTech has produced a 2-vaccine series 
called Comirnaty. This monovalent vaccine is approved 
by the FDA for individuals aged 12 years and older and 
is available under EUA for children 6 months to 11 years 
of age.9,10

Moderna has also released a 2-vaccine series and 
monovalent vaccine (Spikevax). This vaccine is 
approved by the FDA for individuals aged 18 years and 
older and is available under EUA for children 6 months 
to 17 years of age.11,12

Protein Subunit Vaccines
Protein subunit vaccines contain a specific product of 
the virus to elicit an immune response. A distinguishing 
feature of coronaviruses is their spikelike proteins on the 
surface of the molecule, which is what the COVID-19 
protein subunit vaccine targets. When patients receive 
the vaccine, their body recognizes these spike proteins as 
foreign and exhibits an immune response. Antibodies are 
then present in the body in case of exposure. 

Novavax has produced a 2-vaccine series (Nuvaxovid) 
that is FDA authorized and available under EUA for 
individuals aged 12 years or older. This vaccine is not 
authorized as a primary series for individuals with 
immunocompromising conditions.13 

  
Viral vector vaccines use a modified version of the virus, 
or vector, to deliver genetic instructions to cells. The 
cells then produce antigens, which produces an immune 
response in the body. The COVID-19 viral vector vaccine 
targets the spike proteins of coronaviruses. 

The Johnson & Johnson (J&J)/Janssen vaccine 
(Jcovden) is available under EUA for individuals aged 
18 years or older, who cannot or elect not to use an 
mRNA vaccine.14 

Efficacy
The efficacy of the COVID-19 vaccines in preventing 
symptomatic COVID-19 has been shown in several  

large-scale phase 3 trials. Efficacy varies by manufacturer 
and age group.

Evidence shows that the Pfizer vaccine is 91% effec-
tive at preventing severe disease in individuals aged 
16 years and older and 89% effective in preventing 
symptomatic COVID-19 in individuals with health 
conditions such as diabetes or obesity.9,10 The Moderna 
vaccine is 94% effective at preventing severe disease in 
adults and up to 90% effective in preventing individuals 
with health conditions from developing symptomatic 
COVID-19.11,12 The Novavax vaccine is 90% effective at 
preventing mild, moderate, and severe disease in indi-
viduals older than 18 years of age and 79% effective in 
individuals aged 65 years and older.13 The J&J/Janssen 
vaccine is 66% effective at preventing severe disease in 
adults and 85% at preventing the COVID-19 virus with 
severe illness.14 All 4 vaccines appear to protect against 
COVID-19 caused by variants. 

Safety
More than 655 million doses of COVID-19 vaccines 
have been given in the United States as of November 30, 
2022.15 Although COVID-19 vaccine development has 
been accelerated, each vaccine that has received emer-
gency use listing by WHO (including those that have been 
authorized or approved in the United States) has gone 
through the standard preclinical and clinical stages of 
development.

Adverse effects after COVID-19 vaccination tend to 
be mild and temporary. In general, the most frequently 
reported adverse effects after each of the 4 vaccines 
are injection site pain, fatigue, headache, muscle pain, 
chills, joint pain, fever, nausea, feeling unwell, and 
swollen lymph nodes.8,15 Severe allergic reactions after 
receiving an mRNA COVID-19 vaccine are rare and 
account for 1 case in 10 million.15 Anaphylaxis data are 
not available for the J&J/Janssen and Novavax vaccines. 

Cardiac complications are rare adverse effects asso-
ciated with the mRNA vaccines, and patients should be 
counseled to seek medical attention immediately if they 
experience chest pain, shortness of breath, or a rapid 
heart rate.15 Extending the time between the primary 
series from 3 to 8 weeks may be preferred for young and 
healthy adults, as that is associated with a lower risk of 
vaccine-associated myocarditis.15 

The viral vector vaccine may potentially increase the 
risk of thrombosis with thrombocytopenia. Nearly all 
those affected by this have been women of ages 18 to 
49.15 Rarely, some viral vector vaccine recipients may 
develop Guillain-Barré syndrome, and a potential associ-
ation is currently being investigated.16
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Contraindications to the COVID-19 vaccine include 
previous anaphylaxis to a COVID-19 vaccine or to a 
component of the vaccine.15

Boosters
The nature of viruses is to evolve over time. Booster 
doses are subsequent vaccines that are administered to 
enhance or restore protection that may have waned since 
primary series vaccination. Bivalent vaccines are updated 
vaccines that contain the original (ancestral) strain of 
SARS-CoV-2 and the Omicron BA.4 and BA.5 variants. 
In the United States, monovalent booster doses are no 
longer recommended. The bivalent mRNA vaccines are 
recommended for booster doses.17 

The bivalent formulation from Pfizer-BioNTech is 
authorized as a booster dose for individuals aged 12 
years or older. The bivalent formulation from Moderna 
is authorized as a booster dose for individuals aged 18 
years or older.17 

An individual is considered up-to-date on their 
COVID-19 vaccines if they have completed a COVID-19 
primary series and received the most recent booster dose 
recommended by the CDC. 

Individuals ages 5 years and older are recommended to 
receive 1 bivalent mRNA booster dose after completion 
of any FDA-approved or FDA-authorized monovalent 
primary series or previously received monovalent 
booster dose(s).18 This booster recommendation replaces 
all prior booster recommendations for this age group. 

A monovalent Novavax booster dose may be used in 
limited situations in individuals aged 18 years and older 
who completed any FDA-approved or FDA-authorized 
monovalent primary series, have not received any 
previous booster dose(s), and are unable (ie, contraindi-
cated or not available) or unwilling to receive an mRNA 
vaccine and would otherwise not receive a booster dose.

COVID-19 vaccines are an important way to keep the 
body up-to-date with its immune response. Guidance for 
specific cases or patient populations can be found on the 
CDC website. ■
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HSV Offers Promising Target for Preventive, Therapeutic Vaccines
Vaccination Provides an Opportunity to Prevent and Treat Herpes Simplex 
Virus Infection
B Y  LY N N L E E  O K D A ,  P H A R M D ;  A N D R E A  Z E A R L E Y,  P H A R M D ;  A N D  K A R I  M C C R A C K E N ,  P H A R M D ,  M B A ,  B C P S ,  B C I D

H ERPES SIMPLEX VIRUS (HSV) 
is an alpha herpesvirus with 2 
subtypes: HSV-1 and HSV-2. HSV 

is part of the larger Herpesviridae family, 
which includes varicella-zoster virus 
(VZV), cytomegalovirus, and Epstein-
Barr virus. As one of the world’s most 
prevalent sexually transmitted diseases, 
the World Health Organization estimates 
that 3.7 billion individuals under age 50 
(67%) have HSV-1 infection globally. 
In addition, an estimated 491 million 
individuals aged 15 to 49 (13%) have 
HSV-1 infection worldwide.1

HSV-1 transmission most frequently 
occurs by oral-to-oral contact, causing 
oral ulcerations, encephalitis, and, less 
commonly, genital ulcers. HSV-2 is 
primarily a sexually transmitted cause of 
genital herpes and affects women nearly 
twice as often as men. After initial infec-
tion, HSV establishes a latent infection 
in the sensory ganglia, from which it may 
periodically reactivate due to physical 
or emotional stress, immunosuppression, 

sunlight exposure, or febrile illness. 
Most HSV infections are asymptomatic 
and unrecognized, adding to the ease of 
transmission.2 Epidemiological studies 
indicate that genital herpes enhances the 
transmission of HIV.3,4 Because of the high 
prevalence of the disease, the frequency 
of reactivation, ease of transmission, and 
association with HIV, there is a need to 
develop new prevention and management 
strategies, including vaccination.5

The success of the VZV vaccine has 
resulted in more attention for an HSV 
vaccine due to the similarities between 
acute and latent infections. However, 
critical differences in immune response 
elicited by each virus and the evasion 
mechanisms used by HSV make develop-
ment more difficult.6 Various preventive 
and therapeutic vaccine candidates remain 
in development in both preclinical and 
clinical phases. 

Preventive vaccines focus on primary 
infection prevention in a seronegative 
subject. Therapeutic vaccines aim to 
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prevent HSV reactivation, decrease the 
number of recurrences, or reduce the 
severity or duration of clinical symptoms.7 
A preventive vaccine would be ideal 
because it would prevent active disease 
and its sequelae and decrease transmission 
to others. However, therapeutic vaccines 
may be a more realistic focus to reduce 
disease severity and target a broader 
patient population, given the high number 
of seropositive individuals, especially at a 
young age.1 

Current HSV vaccine candidates in 
various stages of development use DNA, 
modified messenger RNA (mRNA), protein 
subunit, and attenuated live virus vaccine 
technology to prevent development of or 
mitigate symptoms and spread of HSV. 
Protein subunit vaccines, such as the 
available VZV vaccine, are effective at 
eliciting an immune response against 
viral proteins. These vaccines are safer 
than live-attenuated vaccines but may not 
provide a long-lasting immune response.6,8 
GSK plc developed a glycoprotein D2 
subunit vaccine consisting of the HSV-2 
glycoprotein D (gD2-ASO4). In clinical 
trials, gD2-ASO4 induced protection 
against genital HSV-1 infection and disease 
but not disease or infection with HSV-2. 
Several other subunit HSV vaccines have 
been tested in animal models, with varying 
levels of success.9

Nucleic acid vaccines include DNA 
plasmid vaccines and mRNA vaccines. 
These vaccines transfer genetic materials 
to cells to express and produce proteins 
that serve as immune system antigens. 
COR-1 is an example of an HSV DNA 
vaccine with 2 codon-modified plasmids.6 
In a murine model, COR-1 induced cellular 
and humoral responses that protected 
from a lethal virus challenge and reduced 
viral latency.10 In a clinical trial of 
subjects infected with HSV-2, the vaccine 

demonstrated safety and reduced viral 
shedding after vaccine administration.11 
A new formulation of a trivalent vaccine 
with HSV-2 glycoprotein C, D, and E as 
an mRNA vaccine was studied in animal 
models. Compared with a protein subunit 
vaccine, the mRNA vaccine provided a 
superior humoral response with higher 
titers of neutralizing antibodies, prevented 
HSV-2 infection of the dorsal root ganglia, 
and reduced viral shedding.12

Live-attenuated vaccines for HSV are 
effective at generating an immune response 
but remain challenging in safety. The R2 
vaccine is a live-attenuated HSV-1 strain 
encoding mutations in the pUL37 tegu-
ment protein, which is critical for nervous 
system invasion and the establishment of 
latency.6 Studies in an HSV-2–challenged 
guinea pig genital model have shown a 
decrease in the severity of HSV-2 disease, 
both acute and recurrent, and decreased 
viral shedding compared with a subunit 
vaccine.13 The HSV-2 DgD-2 vaccine is 
a single-cycle virus with a deletion in 
glycoprotein D and is protective in murine 
studies against 10 times the lethal dose 
of HSV-1 and HSV-2.14 Further studies 
in a murine model have shown that the 
DgD-2 vaccine prevents latent infection in 
the sacral ganglion, following the HSV-2 
challenge in HSV-1 seronegative and 
seropositive mice.15

HSV is an easily transmissible disease, 
with high levels throughout the world. 
Therefore, the highly prevalent disease is a 
target for developing preventive and thera-
peutic vaccines to curtail the pervasiveness 
and associated complications of HSV. 
Although an HSV vaccine is not currently 
available, advancements in vaccine tech-
nology and the development of an effective 
VZV vaccine provide hope that a safe and 
effective HSV vaccine is right around 
the corner. ■
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M ULTIPLE MYELOMA IS the 14th most 
common cancer, with an estimated 
34,000 new cases diagnosed in the 

United States in 2022.1 Although it is not 
curable, multiple myeloma is treatable, 
with a reported 5-year relative survival rate 
of approximately 58%.2 Black patients are 
twice as likely to develop multiple myeloma 
compared with White patients, it affects more 
men than women, and the median age of 
diagnosis is 69 years.2 

Multiple myeloma is a hematologic malig-
nancy that affects plasma cells, which are 
differentiated from mature B lymphocytes 
within the bone marrow. One of the key 
functions of the plasma cell is to produce 
antibodies to combat the various antigens 
with which our bodies are presented.3,4

In patients with multiple myeloma, the 
formation of cancerous B cells can accu-
mulate and cause uncontrolled proliferation 
of clonal plasma cells within the bone 
marrow. This leads to uncontrolled nonfunc-
tional antibody production. The antibodies 
produced are also known as monoclonal 
immunoglobulins, or M proteins, which are 
often present in excess on serum analysis in 
patients with uncontrolled or undiagnosed 
multiple myeloma.3,4 The hallmark clinical 
manifestations of multiple myeloma are often 
remembered by the CRAB acronym: calcium 
elevation, renal impairment, anemia, and 
bone lesions.4 All these symptoms are related 
to the crowding of plasma cells within the 
marrow, impairing normal hematopoiesis 
and creating osteolytic lesions via plasmacy-
tomas; the excessive deposition of antibody 
light chains in the distal renal tubules; or the 
suppression of osteoblasts and activation of 
osteoclasts by malignant plasma cells. 

Despite cardiovascular complications not 
being included within the CRAB criteria, 
many patients with multiple myeloma have 
baseline risk factors or cardiovascular  
comorbidities because of the older median 

age of diagnosis and disease-related factors 
such as anemia, cardiac amyloidosis, cardio-
myopathy, and renal dysfunction.5 An estimated 
63% of patients with myeloma report having a 
prior cardiac event at the time of diagnosis.6 

National Comprehensive Cancer Network 
(NCCN) guidelines recommend treating 
multiple myeloma with a combination of 
medications, most commonly consisting of 
certain monoclonal antibodies, a corticoste-
roid, an immunomodulatory drug (IMiD), 
and/or a proteasome inhibitor.4 Exposure 
to agents from each of these classes carries 
different cardiovascular toxicity risks. 
Because myeloma is incurable, patients are 
often exposed to several lines of therapy, 
often in combination, putting them at even 
higher risk for cancer therapy–related cardio-
vascular toxicity.4,6 

Proteasome inhibitors, such as bortezomib, 
carfilzomib, and ixazomib, are all used in 
the treatment of multiple myeloma.4 These 
agents carry a risk of thrombocytopenia 
and have recommended hold parameters for 
thrombocytopenia.7-9 Thrombocytopenia is 
typically not considered a cardiovascular 
complication; however, it may prevent 
patients from safely taking their maintenance 
cardiac medications, such as dual antiplatelet 
therapy after percutaneous coronary interven-
tion or therapeutic anticoagulation. Throm-
bocytopenia is also seen with the use of 
IMiDs, especially when used in combination 
with proteasome inhibitors. Carfilzomib has 
shown the greatest cardiac toxicity profile 
of the proteasome inhibitors. Hypertension 
was the most observed adverse event (AE), at 
14.3% reported in the carfilzomib arm of the 
phase 1/2 ASPIRE trial (NCT01080391) that 
studied the use of carfilzomib, dexametha-
sone, and lenalidomide in combination for 
relapsed multiple myeloma. Comparatively, 
in the control arm, when patients received 
dexamethasone and lenalidomide without 
carfilzomib, just 4.3% experienced hyper-

Multiple Myeloma Therapy Often Causes Cardiovascular Complications
Many Patients Have Baseline Risk Factors Present at Diagnosis Because 
of Older Age and Disease-Related Elements
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tension.10 Carfilzomib was also associated 
with higher rates of cardiac failure, ischemic 
heart disease, and venous thromboembo-
lism (VTE), and the results of a systematic 
review published in JAMA Oncology showed 
that patients were 2.5 times more likely to 
have a cardiovascular AE when treated with 
carfilzomib.10,11 Although the mechanism of 
carfilzomib-induced cardiotoxicity is not well 
known, patients are thought to be at higher 
risk if they are older than 75 years or have 
a history of conduction abnormalities and 
arrhythmias, have had a recent myocardial 
infarction, have New York Heart Association 
class III or IV heart failure, or have a preex-
isting cardiovascular history.12 

Daratumumab, elotuzumab, and isatuximab 
are monoclonal antibodies that either replace 
a proteasome inhibitor in triplet regimens or are 
added to quadruplet therapy regimens.4 These 
agents have also been shown to cause hyperten-
sion in 30% to 35% of patients. However, this 
incidence was observed when used in combi-
nation with carfilzomib and may be lower in 
regimens that do not contain carfilzomib.13,14

The IMiDs lenalidomide, pomalidomide, 
and thalidomide exert their antimyeloma 
properties through various mechanisms and 
have been a long-standing part of multiple 
myeloma treatment. One mechanism in which 
IMiDs employ antitumor effects is through 
antiangiogenesis, which prevents malignant 
cells from forming new blood vessels that 
may be necessary for their survival. Unfor-
tunately, this mechanism comes with the 
consequence of an increased risk of VTE. 
enalidomide, pomalidomide, and thalidomide 
hold a black box warning for arterial and 
venous thromboembolism.15 The risk of VTE 
is increased when these agents are used in 
combination with proteasome inhibitors 
and steroids, as frequently seen in multiple 
myeloma regimens.16 

The NCCN guidelines recommend the use 
of the IMPEDE score and the SAVED score 
as risk stratification tools to help determine 
the risk of VTE for patients with multiple 
myeloma.4 These scoring systems include 
both patient-specific and treatment-related 

factors, such as the use of an IMiD and 
cumulative monthly steroid dosing. Based on 
the scores, VTE prophylaxis is recommended 
based on risk. For patients at lower risk, 
the guidelines recommend aspirin 81 mg to 
325 mg once daily.4 For patients with higher 
risk scores, the guidelines recommend using 
prophylactic enoxaparin and provide dosing 
recommendations for prophylactic doses of 
direct oral anticoagulants.4

In 2022, the European Society of Cardi-
ology published the first guidelines on 
cardio-oncology, which provide guidance on 
appropriate cardiovascular monitoring for 
patients treated with anticancer therapies.12 
The guidelines provide clear definitions and 
severity scoring for terms that were previ-
ously left to the clinician to define, such 
as cancer therapy–related cardiovascular 
dysfunction and cancer therapy–related hyper-
tension.12 Given the complexity of multiple 
myeloma regimens and the various cardio-
vascular toxicities associated with treatment, 
it is important that baseline cardiovascular 
risk assessments and continued monitoring is 
maintained throughout treatment. The guide-
lines dedicate a section strictly to multiple 
myeloma therapy. They recommend baseline 
scoring systems, such as the Heart Failure 
Association and International Cardio-On-
cology Society (HFA-ICOS) multiple 
myeloma–specific baseline risk assessment 
tool that places patients into a moderate, 
high, or very high risk for treatment-related 
cardiovascular complications.12 The guidelines 
also include a proteasome inhibitor surveil-
lance protocol that recommends appropriate 
monitoring and frequency of monitoring for 
patients on a proteasome inhibitor based on 
their HFA-ICOS baseline risk estimations.12 

Pharmacists can collaborate with providers 
to select the most appropriate agents for 
treatment, given a patient’s previous cardio-
vascular history, as well as provide supportive 
care recommendations by referencing appro-
priate risk stratification tools, employing 
guideline-based monitoring strategies, and 
ensuring that lab parameters for safe treat-
ment are met.4,12 ■
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BIOSIMILAR SPOTLIGHT

Biosimilar Market Outlook Looks Strong
Pipeline Includes More Than 100 Products Encompassing Bone Health,  
Cancer Care, Immunosuppressants, Ophthalmology
B Y  S O P H I A  Z .  H U M P H R E Y S ,  P H A R M D ,  M H A ,  B C B B S

I N RECENT YEARS, specialty medication 
spending has significantly increased. 
Specialty medications accounted for 55% 

of total prescription medication spending in 
2021 in the United States.1 Most specialty 
medications are large molecule biologics. 
In 2019, biologic medications represented 
43% of all invoice-level medicine spending 
in the United States, reaching $211 billion.2 
Thus, controlling biologic spending is the key 
to reducing drug costs for the health care 
industry. 

Biosimilars are similar to these high-cost 
biologics, with no meaningful clinical 
differences, and they are marketed at 
a significantly lower price compared 
with brand-name biologics. Biosimilars 
contribute to significant savings and have 
been exceedingly active in recent years. As 
many as 106 biosimilars are under devel-
opment, encompassing not only cancer 
care medications but also new therapeutic 
classes such as bone health, immunosup-
pressants, and ophthalmology.3

Cancer curative and supportive biosim-
ilars have been phenomenally successful, 
so there will naturally be more competi-
tion in these therapeutic classes. Three 
biosimilars to cancer supportive care 
biologics were approved in 2022, and 
launches are expected in 2023. These 
include pegfilgrastim-pbbk (Fylnetra), 
filgrastim-ayow (Releuko), and pegfilgras-
tim-fpgk (Stimufend). More biosimilars 
of pegfilgrastim (Neulasta) and filgrastim 
(Neupogen) are in the pipeline from 
multiple manufacturers. Biosimilars to 
the 3 curative biologics—bevacizumab 

(Avastin), trastuzumab (Herceptin), and 
rituximab (Rituxan)—have experienced 
remarkable success in the past 3 years 
and will soon face more competition from 
newer biosimilars in the pipeline from 
multiple manufacturers. There are more 
than 4 biosimilars in the pipeline for all 
3 molecules: 6 for bevacizumab, 5 for 
trastuzumab, and 4 for rituximab.

Autoimmune agents have surpassed 
oncology medications in terms of both the 
spending and the growth rate. Between 
2011 and 2021, spending on autoimmune 
medications increased 459%, whereas 
spending on oncology medications 
increased less than half that rate, at 226%. 
Total spending on autoimmune agents 
exceeded $42 billion in the past 5 years 
in United States.1 Adalimumab (Humira) 
is the top-selling autoimmune biologic. 
Brand-name Humira accounted for $20.7 
billion in sales globally in 2021.2 Thus, the 
new adalimumab biosimilars are expected 
to bring sizable savings. 

This year marks the first time that 
adalimumab biosimilars are reaching 
patients in the United States. It has been 
6 years since the FDA approved the first 
adalimumab biosimilar in 2016; however, 
litigation and settlement discussions have 
delayed the first launch until 2023. Adali-
mumab-atto (Amjevita; Amgen) is expected 
to be the first adalimumab biosimilar to 
come to the US market in January 2023.2 
Multiple adalimumab biosimilars have 
been launched in the European Union since 
2018.3 However, with 83.7% of the total 
global purchase of adalimumab coming 
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from the United States, the 2023 biosimilar launch will 
make the biggest impact on brand-name Humira sales.4 
As with other reference products that have biosimilars 
available in the US market, price competition will likely 
drive down both the biosimilars’ and the brand-name 
reference products’ prices.

After the December 2022 approval of  
adalimumab-aacf (Idacio; Fresenius Kabi), there are 
now 8 adalimumab biosimilars that are approved by 
the FDA.5 These include adalimumab-aqvh (Yusimry; 
Coherus BioSciences, Inc), approved in December 2021;  
adalimumab-fkjp (Hulio; Viatris Inc/Fujifilm Kyowa  
Kirin Biologics Co, Ltd), approved in July 2020;  
adalimumab-afzb (Abrilada; Pfizer Inc), approved in 
November 2019; adalimumab-bwwd (Hadlima; Organon/
Samsung Bioepis Co, Ltd), approved in July 2019; 
adalimumab-adaz (Hyrimoz; Sandoz), approved in 
October 2018; adalimumab-adbm (Cyltezo; Boehringer 
Ingelheim), approved in August 2017; and adalimum-
ab-atto by Amgen, approved in September 2016.4 All are 
expected to launch in 2023, and 5 more biosimilars are 
in various stages of development. The market will be the 
most crowded for biosimilars to date.6

Adalimumab biosimilars are unique because they 
are the first pharmacy benefit noninsulin biosimilars 
launched in the United States. All noninsulin biosimilars 
that have been released to the US market thus far are 
clinically administered and are reimbursed under Medi-
care Part B. Therefore, large health systems have rela-
tive control. They can decide which biosimilars to add 
to the formulary, negotiate with both reference product 
and biosimilar manufacturers for best contract terms, 
and build system-preferred biosimilars in their electronic 
health record system in ways that guide physicians to 
prescribe the health system–preferred biosimilars.

However, adalimumab is largely dispensed in retail 
pharmacies and is reimbursed at the pharmacy level 
(ie, Medicare Part D), which presents new challenges 
to formulary and utilization managers in the health 
systems. The reference product will almost certainly 
reduce its price and make brand-name Humira more 
competitive next year. Because each biosimilar is 
reimbursed based on its own average sales price (ASP), 
the manufacturers must perform a balancing act. On one 
hand, they must keep the biosimilars’ ASP high enough 
for a reasonable reimbursement. On the other hand, they 
must offer a price that is lower than brand-name Humira 
and other biosimilars to satisfy health systems and phar-
macies. Not all payers will cover 8 adalimumab biosim-

ilars, so each manufacturer would have to consider 
balancing rebates to attract payers and pharmacy 
benefit managers.

The pipeline of tumor necrosis factor inhibitors’ 
biosimilar development is also active. Ustekinumab 
(Stelara) is the next autoimmune biologic to lose its 
exclusivity in 2023. There is no FDA-approved usteki-
numab biosimilar yet, but 9 biosimilars are in various 
stages of development, with 2 pending FDA approvals 
in 2023. Following ustekinumab, certolizumab pegol 
(Cimzia) and golimumab (Simponi) will both lose their 
exclusivity in 2024. The development of biosimilars to 
both molecules are underway, and potential launches are 
expected in 2024. Extended exclusivity for etanercept 
(Enbrel) pushed biosimilar launch to 2029, even though 
the FDA has approved 2 etanercept biosimilars: etaner-
cept-szzs (Erelzi; Sandoz) was approved in 2016, and 
etanercept-ykro (Eticovo; Samsung Bioepis Co, Ltd) was 
approved in 2019. Lupin Limited and Protheragen are 
both developing etanercept biosimilars.7 

The long-awaited Actemra (tocilizumab) biosimilars 
are also nearing launch. Biogen Inc, Bio-Thera Solu-
tions, Ltd, and Fresenius are expected to seek FDA 
approval for their tocilizumab biosimilars in 2023. 
Celltrion, Mycenax Biotech Inc, and Gedeon Richter Plc 
are expected to seek FDA approval for their etanercept 
biosimilars within the next 3 to 5 years. Xolair (omali-
zumab) will face biosimilar competition soon after 2024, 
with both Celltrion and Teva Pharmaceuticals’ biosimilar 
candidates in phase 3 trials. Tysabri (natalizumab) 
will not lose exclusivity until 2027, but Sandoz and 
Polpharma Biologics already have a biosimilar that is 
pending FDA approval. 

Insulin aspart (Novolog) will face biosimilar compe-
tition from Amphastar Pharmaceuticals, Inc, Mylan NV, 
and Sanofi in the next few years, as all 3 companies 
have insulin aspart biosimilars in development and are 
seeking interchangeability designation. Insulin glargine 
(Lantus) will also face more biosimilar competition in 
the pipeline in addition to the 2 biosimilars in the US 
market: insulin glargine-aglr (Rezvoglar) and insulin 
glargine-yfgn (Semglee).

Ophthalmology agents saw biosimilar competition 
for the first time in 2022. There are 2 Lucentis 
(ranibizumab) biosimilars available in the United States: 
ranibizumab-nuna (Byooviz; Biogen Inc) was launched 
in July 2022, and the interchangeable biosimilar, 
ranibizumab-eqrn (Cimerli; Coherus BioSciences, Inc), 
was launched in October 2022. The interchangeable 
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ranibizumab biosimilar is expected to bring 
more competition, as many states allow 
automatic pharmacy-level switching from 
the reference product (ranibizumab) to the 
interchangeable biosimilars without the 
authorization of the physician who prescribed 
the reference product. Two more ranibizumab 
biosimilars are in phase 3 trials and are 
expected to seek approval within the next 2 
years. At least 9 Eylea (aflibercept) biosimilars 
are in various stages of development. The 
first approval of an aflibercept biosimilar is 
expected in 2023. 

Amgen’s receptor activator of nuclear 
factor kappa B ligand inhibitor denosumab 
(Prolia and Xgeva) will lose its exclusivity by 
February 2025. Nine denosumab biosimilars 
are in phase 3 trials. Eculizumab (Soliris) will 
also lose exclusivity in 2025, and 2 biosimilars 
were in development as of press time.8

Overall, though the acceptance of biosim-
ilars in the United States is relatively slow 
compared with the European Union, the 
pace is increasing. This trend is expected to 
continue, with a projected savings of up to 
$133 billion through biosimilar use in the 
United States by 2025. The launch of biosim-
ilars and their use in US health care facilities 
has reduced biologic medications spending 
and improved overall health system financial 
sustainability. The resulting cost savings and 
the increased access to care are expected 
to help improve overall population health 
outcome. The financial benefits and treatment 
accessibility these products offer may play a 
significant role in optimizing affordable access 

to critical biologic medications.9 Health system 
pharmacy leaders should develop and imple-
ment innovative, multidisciplinary biosimilar 
utilization programs to improve the adoption of 
biosimilars to increase financial sustainability 
and help enhance the health care industry’s 
financial recovery post COVID-19. ■
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Clinical Forum Recap
Experts Review Treatments, Directions in Basal Cell Carcinoma
Pharmacist Involvement in Identifying Causes, Therapy Approaches Is Essential, 
as BCC Can Result From Prior Radiation Therapy
B Y  A I S L I N N  A N T R I M

P HARMACISTS CAN PLAY an essential role in the 
management of basal cell carcinoma (BCC) by 
providing guidance for treatment, according to 

experts who gathered for a recent Pharmacy Times® 
Clinical Forum event to discuss their experiences 
in the field. Moderator Scott A. Soefje, PharmD, 
MBA, BCOP, FCCP, FHOPA, director of pharmacy 
cancer care services at the Mayo Clinic in Rochester, 
Minnesota, led the discussion and started with a brief 
overview of the disease landscape. Soefje noted there 
are more patients with BCC in the United States than 
all other cancers combined, with BCC and squamous 
cell carcinoma totaling approximately 3.3 million 
patients. Notably, BCC accounts for approximately 
80% of all skin cancers, he said.

Although BCC is generally curable and rarely 
metastatic, it can be a devastating disease for patients. 
Soefje listed several risk factors for BCC, emphasizing 
radiation from cancer treatments or sunlight. This risk 
is especially notable among individuals with fair skin 
or those with lymphoma or other cancers who under-
went radiation at a younger age. 

Patients can develop BCC several decades after 

radiation treatments for cancer, according to Soefje.
Investigators are also beginning to understand the 

genetics behind BCC, including new knowledge about 
the Sonic hedgehog signaling pathway. 

“PTCH1…is a mutation associated with the nevoid 
[BCCs] and plays a part in [BCC] through the whole 
process. We also believe there are other mutations,” 
Soefje said.

When working with BCC, Soefje said to first stratify 
the risk based on the location and size. 

These factors determine the surgical approach and 
whether the tumor has perineural involvement or is 
more aggressive or poorly differentiated. Patients with 
a history of prior radiation or recurrent disease and 
those receiving immunosuppressive drugs are also at 
high risk for more severe disease.

In the very early stages, dermatologists may be 
comfortable treating BCC with topical treatments, 
according to Melissa Pozotrigo, PharmD, BCOP, senior 
clinical oncology pharmacist at OncoHealth.

A dermatologist may then refer patients to oncolo-
gists while staying on the multidisciplinary team.

Following this overview, attendees turned to the ©
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treatment landscape in BCC. In the first line for BCC 
are surgical approaches, which are how solid tumors 
become curable. 

When done correctly, surgical approaches lead to 
high 5-year cure rates, Soefje said.

Various surgical approaches are also available for 
BCC, each appropriate for different patient  
needs. Excising and managing the margins are typically 
used for patients who are low or moderate risk, whereas 
Mohs surgery is reserved for patients who are high risk or 
those who are ineligible for excision-type therapy. 

Cryosurgery and electrodissection may also be 
performed for some patients, though Soefje noted that 
cryosurgery tends to leave more significant blemishes 
that patients may elect to avoid.

However, because of location or size, some  
patients may be ineligible for surgical approaches. 
Pharmaceutical approaches can include a hedgehog 
(Hh) signaling pathway inhibitor, such as vismodegib 
(Erivedge; Genentech), which is the first FDA-
approved Hh signaling pathway inhibitor for the treat-
ment of locally advanced or metastatic BCC. Sonidegib 
(Odomzo; Sun Pharmaceutical Industries Limited) is 
also available and indicated for the treatment of adults 
with locally advanced BCC that has recurred following 
radiation or surgery or for patients who are ineligible for 
radiation or surgery.

Although adverse effects (AEs) are similar for both 
treatment options, Soefje noted they have different 
dosing requirements, timing recommendations with 
food, and drug interactions. 

Additionally, several panelists noted that they almost 
exclusively use vismodegib, with 1 explaining that his 
reasoning for this preference is because of concerns 
regarding potential drug interactions with sonidegib. 
For example, sonidegib should not be administered 
in combination with strong cytochrome P450 3A4 
inducers or inhibitors.

Soefje also asked the panelists whether they had 
seen patients switch from either sonidegib or 
vismodegib to the other, particularly because of 
experiencing intolerance. 

The panelists said that despite the availability of an 
alternative Hh signaling pathway inhibitor, they were 

more likely to take patients off therapy temporarily 
rather than switching to another option. 

Furthermore, after experiencing challenging AEs, 
some patients have also expressed hesitation about 
switching to another drug in the same class of medica-
tions, the panelists said.

One of the most common AEs experienced by 
patients on either sonidegib or vismodegib is a loss or 
change in the ability to taste. In particular, difficulty 
tolerating foods or having foods taste bland can be a 
challenge, so including a dietitian or nutritionist on the 
multidisciplinary team could help patients maintain a 
healthy diet and weight.

Furthermore, muscle spasms can also be a challenge 
for patients on sonidegib or vismodegib, and panelists 
noted that this AE can cause patients to discontinue therapy. 

However, amlodipine or L-carnitine can help manage 
these, they said.

Because of low response rates, chemotherapy is not 
typically recommended for patients with BCC. Immu-
notherapy may be a better option. Cemiplimab (Libtayo; 
Regeneron and Sanofi) is the only approved immuno-
therapy indicated for advanced BCC. 

One panelist said that he has found the fixed-dose 
formulation convenient, especially when administered 
every 3 weeks. 

However, he noted that clinicians should remain 
aware of immune-related AEs and occasional infusion-
related reactions that can occur.

Finally, the panelists discussed the pharmacist's role 
in BCC treatment. They all agreed that pharmacists 
should be involved from the beginning, even during the 
diagnostic phase. 

One panelist noted that some skin cancers could be 
drug induced, so pharmacists can  be essential in 
helping identify causes and  treatment approaches.

Pharmacists are also crucial when it comes to 
educating patients about financial barriers, preventive 
measures, and treatments. 

Because of the nursing shortage, one panelist 
noted that he found pharmacists were becoming more 
involved in patient education, opening opportunities 
to demonstrate their value on multidisciplinary patient 
care teams. ■

  V I S I T  P H A R M A C Y T I M E S . C O M  T O  L E A R N  M O R E .
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Pharmacists Can Help Reduce COPD-Related Readmissions
Variety of Interventions Improves Morbidity, Mortality, Associated Costs for 
Patients With Chronic Obstructive Pulmonary Disorder
B Y  D E E PA L I  D I X I T ,  P H A R M D ,  B C P S ,  B C C C P,  F C C M

C HRONIC OBSTRUCTIVE PULMONARY 
disease (COPD) is a chronic, 
progressive lung disease that is 

characterized by respiratory symptoms 
associated with chronic airflow limitation, 
affecting an estimated 300 million 
individuals globally.1,2 COPD is now the 
third leading cause of death worldwide, with 
approximately 3 million individuals dying 
annually from the disease.1,2

The risk of mortality from COPD 
increases significantly in the first year after 
readmission within 30 days of hospitaliza-
tion.3 Among patients readmitted within 
that time span, the projected absolute 
increase in mortality risk is 4% at 30 
days.3 Meanwhile, for patients with severe 
disease, the 2-year mortality rate is esti-
mated to be 50%.3 Because of this, COPD 
represents an essential health challenge 
that is preventable and treatable.

Historically, the United States health 
care system was sustained by prospective 
payment, minimizing hospital length of 
stay and maximizing turnover.4 In an effort 
to improve the quality of care and reduce 
readmission risks, the Centers for Medicare 
& Medicaid Services (CMS) Hospital 
Readmissions Reduction Program was 
launched in 2012.5 Hospitals were fined up 
to 1% of diagnosis-related group payments 
(this penalty increased to 3% in 2015) for 
too many readmissions, totaling almost 
$1.9 billion in penalties.6 

On average, a COPD-related emergency 
department visit costs $647, whereas an 
admission ranges from $7242 (nonintensive 
care unit) to $44,909 (intensive care unit 

with intubation).7 These costs increase 
over the years and can be intensified by 
continuous readmissions. Approximately 
20% of patients hospitalized for COPD 
exacerbation are readmitted within 30 days 
of discharge.3 Additionally, a history of 2 
or more exacerbations in the previous year 
predicts the 30-day readmission of patients 
with COPD, suggesting that there are 
numerous opportunities to prevent readmis-
sions and their associated consequences.3

The risk factors for rehospitalization in 
patients with COPD vary depending on the 
patient’s condition, providers, and system 
factors. These can include older age at 
diagnosis, COPD severity, current smoking 
habit, intervention before admission, low 
body mass index, and comorbidities.1,2 
Among these factors, 2 amendable risk 
factors of early readmission for patients 
with COPD are health care providers and 
system factors. When the readmission rate 
is high and unexplained, it may be a result 
of issues in the transition process and 
postdischarge management. This makes 
it imperative that health care providers in 
acute care settings carefully review the 
discharge process to diminish readmission 
risks. Appropriately managed and effective 
care transitions for patients with COPD 
can prevent the risk of readmission and 
mortality, especially for those who need a 
wide range of services (Table8).

Pharmacists are well positioned to be 
involved in reducing readmissions with 
a wide variety of interventions, such as 
counseling prior to hospital discharge, 
medication reconciliation, therapy change 
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management, dispensing, postdischarge phone calls, and 
face-to-face and/or telemedicine visits. The National 
Transitions of Care Coalition supports pharmacist inclu-
sion to help reduce readmissions.9 Recent studies have 
demonstrated that pharmacists’ involvement, specifically 
in COPD care, leads to improved discharge medication 
reconciliation for the elderly (n = 29) and reduced 30-day 
readmissions from 22.2% to 16.0%.10 Likewise, another 
study showed that pharmacists dispensing inhalers and 
conducting discharge counseling (n = 620) reduced 30- 
and 60-day readmissions from 21.4% to 8.7% (P = .0016) 
and 33% to 23% (P = .0056), respectively.11 

Additionally, in a more recent retrospective study, 
investigators sought to evaluate the impact of a compre-
hensive and collaborative pharmacist transitions of care 
service for hospitalized patients with COPD compared 
with usual care.12 The pharmacist interventions included 
discharge counseling, medication reconciliation, medi-
cation access assistance, therapy changes, and postdis-
charge long-term follow-up provided to underserved 
patients with a primary care provider at the study clinic 

and admitted to the affiliated hospital with a primary 
diagnosis of COPD exacerbation. The primary outcome 
was a 180-day composite of COPD-related hospital-
izations and emergency department visits. The study 
results identified 65 patients, with a total of 101 index 
admissions. The mean age of the cohort was 62.5 years, 
approximately 55.3% were women, and 67.7% were 
Black or African American.12 

The primary composite was significantly lower in 
the pharmacist intervention group compared with usual 
care (mean difference, 0.82; P = .0364; 95% CI, 0.05-
1.60), driven by lower 30-day hospitalizations in the 
intervention group (mean difference, 0.15; P = .0099; 
95% CI, 0.04-0.27). The cost associated with COPD-re-
lated hospitalizations was substantially lower in the 
pharmacist intervention group compared with usual care 
($173,808; P = .0330), as well as before intervention 
($79,662; P = .0233).12 The study concluded that a 
comprehensive, collaborative pharmacist transition of 
care service significantly reduced 30-day COPD-related 
hospital readmissions, emergency department revisits, 
and associated costs in an underserved population. The 
authors attributed positive outcomes to a combination of 
activities (ie, discharge counseling, medication recon-
ciliation, access and adherence support, and inpatient 
and outpatient therapy changes) and collaboration with 
team members such as physicians, nurses, community 
pharmacists, social workers, financial counselors, and 
case managers. Another critical step in improving the 
transition of care is connecting community pharmacists 
to inpatient pharmacists and other team members, as 
well as including disciplines such as respiratory ther-
apists. Focusing on medication adherence can have a 
substantial impact, as inhaler adherence rates range as 
low as 10% to 40%.12

It is important to note that clinical pharmacist activi-
ties advanced during the time of the study, from initially 
placing recommendations to implementing therapy 
changes using shared decision-making with the team and 
patient discussion.12 At this study site, the pharmacist 
was approved by the medical director to automatically 
refer patients to pulmonary rehabilitation and became 
involved in teaching pulmonary rehabilitation medi-
cation courses. Other pharmacist activities included 
primary care clinic visits, teaching, administrative 
duties, and quality initiatives. Consequently, the phar-
macist capture rate varied over time and was difficult to 
monitor (estimated at approximately 50% to 80% during 

TABLE.  TRANSIT IONS OF CARE IN  COPD 8

HOSPITAL  ADMISSION DISCHARGE  PLANNING

•  Confirm accurate diagnosis
•  Review exacerbation history
•  Develop a daily action plan
•  Other assessment: 

Occupational and 
physical therapy

•  Address nutrition

•  Smoking cessation
•  Specialist consultation
•  Vaccinations
•  Address comorbidities
•  Mobility assessment
•  Pulmonary rehabilitation referral
•  Review insurance coverage and 

insurance formulary
•  Inhaler education (teach and 

teach back)
•  Discuss and review the COPD 

action plan
•  Address durable medical 

equipment needs
° Oxygen
° Nebulizer supplies

•  Ensure appropriate follow-
up with PCP and specialists

COPD, chronic obstructive pulmonary disease; PCP, primary care physician.

Adapted from: copdcare.org. Please note this is not a comprehensive list of transitions of care for 
COPD. 

« previous page
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the study).12 Notably, the pharmacist only 
intervened with patients who were admitted to 
the hospital rather than those who visited the 
emergency department without hospitalization.12

It is a known fact that minorities and 
patients of lower socioeconomic status are 
disproportionately affected by COPD, and 
hospitals are confronted with higher readmis-
sion rates and penalties from CMS.13 Specific 
socioeconomic factors listed in the literature 
include Medicaid insurance, low income, 
smoking, nonadherence to medications, and 
poor literacy. Compounding these challenges 
is the lack of resources supporting indigent 
care.13 This group can potentially benefit most 
from the integration of a pharmacist. 

Extrapolating findings from this study 
can justify full-time positions focused on 
COPD transitions of care. Institutions can 
pursue transitions of care compensation using 
numerous methods. Postdischarge phone calls, 
clinic appointments, and telephone follow-ups 
are reimbursable ambulatory care services (eg, 
transitions of care management, clinic visits, 
chronic care management). The National 
Committee for Quality Assurance includes 
postdischarge medication reconciliation as a 
performance metric in the Healthcare Effec-
tiveness Data and Information Set.14 

Using standardized comprehensive check-
lists throughout the continuum of care for 
COPD ensures that critical domains of care 
are not lost during transitions. The checklist 
includes vital components of care during the 
different stages of stable and acute COPD 
care management.

Conclusions
Transitional care can be an effective approach 
to mitigating the high number of hospital 
readmissions of patients with COPD. Compila-
tion of the aforementioned evaluations justifies 

a solid, comprehensive, and collaborative 
COPD transition of care program to improve 
morbidity, mortality, and associated costs for 
patients with COPD. ■
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Therapeutic Strategies for Bipolar Disorder: 
Recognizing the Intricacies in Disease 
Management and Considerations for Pharmacists 
Across Practice Settings

EDUCATIONAL OBJECTIVES

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

•   Explain the clinical burden and treatment challenges associated with bipolar disorder 

•   Examine clinical trial evidence related to current and emerging therapies for the 
management of bipolar disorder 

•   Construct individualized treatment plans for the management of bipolar disorder 

•   Identify strategies to enhance patient care in the setting of bipolar disorder 

TARGET AUDIENCE: Pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: December 1, 2022
EXPIRATION DATE: December 1, 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 0290-0000-22-559-H01-P. 
The activity is available for CE credit through December 1, 2023.

Introduction
Bipolar disorder affects an estimated 
2.8% of adults in the United States 
each year, with an estimated lifetime 
prevalence of 4.4% in adults and 2.9% 
in adolescents. Furthermore, 82.9% of 
individuals with bipolar disorder have 
significant impairment in their daily 
lives.1 Due to the chronic nature of this 
disease, long-term pharmacologic treat-
ment is often recommended to maintain 
mental wellness, although up to 50% of 
patients will not be fully adherent to their 
medication regimens.2 People living with 
bipolar disorder also have an increased 
risk for metabolic disturbances, such as 
type 2 diabetes and obesity, and twice 
the risk of mortality due to cardiovas-
cular disease, resulting in an estimated 
15–25-year shorter life expectancy 
than the general population.3,4 Given its 
commonality, chronicity, and level of 

disease burden, pharmacists in all prac-
tice settings should be aware of the most 
up-to-date, evidence-based treatment 
options to promote appropriate care for 
patients with bipolar disorder.

Disease Overview
Bipolar disorder carries a high economic, 
societal, and personal burden. It is ranked 
as the 28th leading cause of disability 
worldwide, as measured by years lived 
with disability, and 12th overall cause of 
disability for individuals aged 15 to 24 
years.5 An estimated $195 billion is spent 
annually in the United States on direct and 
indirect costs related to bipolar disorder.6 

Additionally, most patients (approxi-
mately 90%) will have at least one 
psychiatric or medical comorbidity, with 
the most common psychiatric comorbidi-
ties being anxiety disorders (70%-90%), 
substance use disorders (30%-50%), and 
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attention-deficit/hyperactivity disorder (25%-45%).7 Patients 
with bipolar disorder are also at an increased risk of suicide, 
with an estimated 6% to 7% rate of suicide-related mortality.2

As with most psychiatric disease states, the pathophysiology 
underlying bipolar disorder is largely unknown; however, 
research has demonstrated abnormalities in gray and white 
matter, immune-inflammatory changes, and abnormalities in 
neurotransmitter signaling as potential contributors. This has led 
some experts to hypothesize that an alteration in white matter 
in the limbic system, perhaps by an immune or inflammatory-
mediated insult, leads to destabilized neurotransmitter signaling, 
particularly with dopamine and serotonin.8 Bipolar disorder is 
also considered highly heritable, but genetically heterogeneous. 
Patients with a family history of bipolar disorder also have an 
increased risk of other psychiatric disorders, particularly schizo-
phrenia, autism spectrum disorder, and depression.9

Stigma is being increasingly recognized as a major contributor 
to the disease burden in bipolar disorder. Public stigma, such 

as stereotypes, prejudice, and discrimination, is associated with 
greater functional impairment, increased anxiety, and poorer 
work-related outcomes in individuals with bipolar disorder. 
Self-stigma, or the internalization of negative stereotypes and 
beliefs, has also been associated with greater functional impair-
ment, and greater depressive and anxiety symptoms, particularly 
in younger patients.10

Clinical Presentation
The 2 most prevalent forms of bipolar disorder are catego-
rized as bipolar type I (BDI) and bipolar type II (BDII). BDI 
is characterized by intermittent episodes of mania, hypo-
mania, and depression, with at least 1 lifetime manic episode 
required as part of the diagnosis. BDII is similarly charac-
terized by intermittent mood episodes, but the diagnosis 
requires the presence of at least 1 hypomanic and 1 depres-
sive episode throughout the patient’s life, without any history 
of mania.11 Mania can be described as a distinctly and persis-
tently elevated, expansive, or irritable mood accompanied by 
increased energy or activity for at least 1 week. Hypomania is 
very similar in nature to mania; however, symptoms are less 
severe and of shorter duration. TABLE 111 lists the diagnostic 
criteria for both manic and hypomanic episodes. 

Depression is common in both types of bipolar disorder 
(although its presence is only required in BDII). The diagnostic 
criteria for a depressive episode in bipolar disorder is equivalent 
to that of major depressive disorder (TABLE 211). While mania/
hypomania is a defining feature of bipolar disorder, depression 
is typically more pervasive and impairing for patients and their 
families. Depressive symptoms account for higher costs related 
to lost work productivity, and greater impairments in functioning 
and quality of life.12

The onset of bipolar disorder typically occurs in late adoles-
cence or early adulthood.1 Many patients initially present for 
treatment in a depressive episode, which makes differentiating 
the diagnosis from major depressive disorder difficult. A recent 
large-scale study, the Data from Health Outcomes and Patient 
Evaluations in Bipolar Disorder (HOPE-BD) study, found that 
patients with BDI had an average delay in diagnosis of 5 years, 
while patients with BDII had an average delay of 11 years. 
Having a depressive episode as the first episode predicted a 
longer delay in diagnosis for patients with BDI.13 Some factors 
that may point toward a diagnosis of bipolar disorder in a patient 
presenting with depression include a family history of bipolar 
disorder, psychotic features, atypical symptoms such as hyper-

TABLE 1. DIAGNOSTIC CRITERIA FOR A MANIC OR HYPOMANIC 
EPISODE11

Mania Hypomania

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

Sustained period of 
abnormally elevated, 
expansive, or irritable 
mood AND increased 
energy or activity lasting 
at least 4 consecutive days

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

The episode is not 
severe enough to cause 
significant social or 
occupational impairment 
and does not require 
hospitalization

No psychotic features (eg, 
delusions, hallucinations) 
are present

Three or more of the following symptoms (or 4 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

The mood symptoms are not caused by a substance or 
other medical condition
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somnia, hyperphagia, and leaden paralysis, and earlier age of 
onset of symptoms.2 Validated screening tools are available 
to aid in the correct diagnosis of bipolar disorder, such as the 
Mood Disorders Questionnaire and the Hypomania Checklist 
32, although a thorough evaluation is necessary.7

Additionally, specifiers may be added to the diagnosis of 
bipolar disorder, which may be helpful in guiding treatment 
decisions. These include psychotic features (such as hallucina-
tions or delusions), anxious distress, or mixed features, defined 
as the presence of 3 or more mood symptoms of the opposing 
mood state. For example, a patient with mania with mixed 
features will meet the full criteria for a manic episode but will 
also present with at least 3 depressive symptoms concurrently. 
Rapid cycling is another specifier that is defined by the patient 
having at least 4 distinct mood episodes within a 1-year period.11

STAR*

What are the current challenges and unmet needs when 
treating patients with bipolar disorder?

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

Treatment Challenges and Unmet Needs
As previously mentioned, a delay in the diagnosis of bipolar 
disorder is common, with longer delays associated with 
greater risk of suicide attempts and comorbid anxiety disor-
ders.13 There are also racial disparities in accurately diag-
nosing patients, with those of African ancestry more likely to 
be misdiagnosed with another illness such as schizophrenia.14 
Even when an appropriate diagnosis is made, several addi-
tional treatment challenges exist for patients with bipolar 
disorder such as inadequate treatment efficacy (particularly 
for bipolar depression and patients with mixed features), 
complexity of treatment regimens (more than half of patients 
in 1 large survey were taking 3 or more medications for their 
bipolar disorder), concerns about adverse effects (particu-
larly weight gain), and medication nonadherence.15

The prevalence of treatment resistance in bipolar disorder is 
difficult to quantify, as the definition often varies across studies. 
Acute depressive episodes can be especially challenging. In 
1 multicenter study, 38% of patients with bipolar depression 
were found to be resistant to standard treatment.16 Treatment 
resistance is associated with higher risk of suicide attempt, 
hospitalization, polypharmacy, and greater use of health care 
services.17 Unfortunately, there are very few evidence-based 
options for treatment-resistant bipolar disorder, with a recent 

meta-analysis finding significant evidence only for ketamine 
and electroconvulsive therapy for treatment-resistant bipolar 
depression, and clozapine for treatment-resistant mania.17

Further complicating the treatment of bipolar depression 
is the risk of treatment-emergent affective switch to mania in 
patients who are treated with antidepressants. Rates of treat-
ment-emergent mania vary depending on study design, with 
rates as high as 30.9% in retrospective and cross-sectional 
studies.18 For this reason, antidepressant monotherapy is not 
recommended in patients with bipolar disorder, particularly in 
patients with BDI.2,19 

Patients with mixed features also present a challenge for clini-
cians, as there are very few evidence-based options available. A 
recent systematic review found that an average of 35% of patients 
with bipolar disorder present with mixed features.20 Patients 
with mixed features tend to have an earlier age of symptom 
onset and may be at greater risk for hospitalization, medical 
and psychiatric comorbidities, poorer treatment response, more 
frequent and severe episodes, and suicide attempts.21 Here too, 
antidepressants are often ineffective and may pose risks such as 
inducing or worsening mixed features. Second-generation anti-
psychotics (SGAs) have demonstrated efficacy in patients with 
mixed features and may be preferred options.21 Patients with 
bipolar disorder taking antidepressants should be monitored for 
the emergence of manic or mixed features, and antidepressants 
should be discontinued if such symptoms develop.21,22

TABLE 2. DIAGNOSTIC CRITERIA FOR A MAJOR DEPRESSIVE 
EPISODE11

At least 5 of the following symptoms present during 
a 2-week period (at least 1 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.
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Adverse effects of medications are a significant concern for 
patients with bipolar disorder. In a survey of 469 patients with 
bipolar disorder, the adverse effect rated most concerning for 
patients was weight gain (46.4% for mood stabilizers, 33.3% for 
antipsychotics). The second highest rated concern for patients 
regarding mood stabilizers was effects on the liver or kidneys 
(36.1%). With antipsychotics, other common concerns included 
parkinsonian symptoms (17%), sedation (14%), akathisia/
restlessness (9.7%), and metabolic adverse effects, including 
diabetes (9%). These adverse effect concerns may contribute to 
medication nonadherence.15

A recent review of medication adherence rates in bipolar 
disorder found nonadherence rates of 20% to 50% in most 
studies, with some reporting rates as high as 70%.23 Medication 
nonadherence in bipolar disorder has been associated with an 
increased risk of symptom relapse, hospitalization, and suicide 
attempts, as well as higher overall treatment costs. Factors 
associated with medication nonadherence include poor patient 
insight regarding their bipolar illness, negative attitudes toward 
medication, adverse effects, complex regimens, rapid cycling, 
comorbid substance abuse, and poor therapeutic alliance with 
the treatment provider.24 

Additional unmet needs in the treatment of bipolar disorder 
include access to and affordability of treatment. In the previ-
ously mentioned survey of patients with bipolar disorder, 20.3% 
of patients rated access to treatment as the greatest unmet need, 
while 19.3% cited affordability of treatment. Only treatment 
of depression was ranked higher, with 33.3% choosing this 
option.15 Pharmacists are essential in helping patients achieve 
affordable and accessible medication treatment.

Treatment Options
Treatment Guidelines
The overall goals of treatment for patients with bipolar 
disorder include management of acute symptoms, prevention 
of symptom recurrence, and functional recovery, as well as 
personal treatment goals decided on by the patient and their 
treatment team (eg, improved interpersonal relationships, 
returning to work).19,25 While nonpharmacologic treatments 
such as cognitive behavioral therapy or family-focused 
therapy are helpful in achieving these psychosocial goals, 
medication treatment is the primary intervention for acute 
symptom improvement.2,25 When deciding on a medication 
regimen, the treatment team needs to consider not only the 
medication(s)’ appropriateness for the acute symptoms, but 
efficacy, safety, and tolerability for long-term maintenance 

use as well.19 Full remission of symptoms is important, as the 
presence of residual symptoms increases the risk of relapse, 
more severe disability, and worse overall outcome.26

The American Psychiatric Association guidelines for bipolar 
disorder have not had a significant update since 2005, and so 
they are considered “legacy guidelines” by the organization.27 
Several other organizations have published guidelines more 
recently.2,19,25,28 Key recommendations from these guidelines 
are summarized in TABLE 3.2,19,25,28 The Canadian Network for 
Mood and Anxiety Treatments and International Society for 
Bipolar Disorders (ISBD) also recently published recommen-
dations specifically for patients with mixed features. While no 
medication met the threshold criteria for first-line treatment, 
second-line treatment options for mania with mixed features 
include asenapine, cariprazine, divalproex, and aripiprazole. 
Cariprazine and lurasidone are second-line options for depres-
sion with mixed features.21

Additionally, the Agency for Healthcare Research and Quality 
published a systematic comparative effectiveness review of 
bipolar disorder treatments. They found that for the treatment 
of acute mania, effective treatment options included lithium, 
asenapine, cariprazine, olanzapine, quetiapine, risperidone, and 
ziprasidone. They also noted that patients taking an SGA (apart 
from quetiapine) reported more extrapyramidal symptoms 
(EPS) and that patients on olanzapine reported more weight gain 
compared to placebo. For depression, they found insufficient 
evidence for drug treatment, and for maintenance treatment, 
lithium was found to prevent relapse in BDI.29

Acute Mania/Hypomania Treatments
For the management of acute manic episodes, several of 
the SGAs as well as lithium and valproate/divalproex are 
considered effective treatment options. For more severe 
manic episodes that may require hospitalization, a combina-
tion of an SGA and lithium or divalproex may be preferred. 
Patients with less severe symptoms or hypomania can likely 
be managed with either an SGA or lithium or divalproex as 
monotherapy.2,19,25,28 

FDA-approved treatment options for mania and their adverse 
effects are included in TABLE 4.2,30-33 A recent meta-analysis 
confirmed that each of these options can be effective in the 
treatment of mania, although only aripiprazole, olanzapine, 
quetiapine, and risperidone had lower rates of all-cause discon-
tinuation than placebo.34 When selecting treatment for an indi-
vidual patient, factors such as tolerability, previous medication 
response, patient preference, and efficacy for maintenance 
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TABLE 3. BIPOLAR DISORDER TREATMENT GUIDELINES: MEDICATION RECOMMENDATIONS2,19,25,28

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

Florida Center for 
Behavioral Health 
Improvements and 
Solutions (FCBHIS) 2019-
2020 guideline

National Institute 
of Health and 
Care Excellence 
(NICE) 2020 
guideline

The 2020 Royal Australian 
and New Zealand College 
of Psychiatrists (ANZCP) 
guidelines

Acute mania/ 
hypomania

First-line options for 
monotherapy: 
Li, quetiapine, DVP, 
asenapine, aripiprazole, 
paliperidone (>6 mg), 
risperidone, cariprazine

First-line combination 
options: SGA (quetiapine, 
aripiprazole, risperidone, 
asenapine) + Li/DVP

Second line: olanzapine,a 
carbamazepine,a olanzapine + 
Li/DVP,a lithium + divalproex, 
ziprasidone,a haloperidol,a 
ECT

Level 1A:
Mild-moderate severity: 
monotherapy with Li,b 
aripiprazole, asenapine, 
DVP,b quetiapine, 
risperidone, ziprasidone, 
or cariprazine

Severe/requiring 
hospitalization: (Li/ DVPb 
+ aripiprazole, asenapine, 
quetiapine, or risperidone; 
consider ECT

Level 1B (if level 1A 
ineffective and/or not 
tolerated): monotherapy 
with haloperidol or 
olanzapine

Recommended: 
antipsychotic 
(haloperidol, 
olanzapine, 
quetiapine, or 
risperidone) ± Li

If above ineffective 
or not tolerated: 
switch to alternate 
antipsychotic from 
above

Choice agents: SGA 
(aripiprazole, asenapine, 
risperidone, or quetiapine) ± 
Li/DVP

Alternatives: (carbamazepine, 
ziprasidone, haloperidol or 
olanzapinea) ± Li ± DVP

Acute 
depressive 
episodes

First line: quetiapine, 
lurasidone ± Li/DVP, lithium, 
lamotrigine

Second line: divalproex, 
SSRIs/bupropion 
(adjunctive), ECT, cariprazine, 
olanzapine + fluoxetine

Level 1: monotherapy with 
lurasidone,c cariprazine,c 
lamotrigine,b quetiapine 
(BDII), or Li OR lurasidone 
or lamotrigineb + Li/DVPb

Level 2 (if level 1 is 
ineffective and/or not 
tolerated): DVPb + 
lurasidone, olanzapine 
+ fluoxetine (BDI) or 
combination of 2 level 
1 medications (not 2 
antipsychotics)

Recommended: 
quetiapine, 
fluoxetine ± 
olanzapine, or 
lamotrigine; if 
patient already on 
Li, optimize dose

Choice agents (in preferential 
order): lithium, lamotrigine, 
DVP, quetiapine, lurasidone, 
cariprazine

Alternatives: any 
combination of 2 or 
3 of the following: Li/
DVP/lamotrigine ± 
SGA ± antidepressant 
(combinations of >1 SGA 
or antidepressant not 
recommended)

Maintenance First line: lithium, quetiapine, 
DVP, lamotrigine, asenapine, 
quetiapine + Li/DVP, 
aripiprazole + Li/DVP, 
aripiprazole monotherapy, 
aripiprazole monohydrate LAI

Second line: olanzapine,a 
risperidone LAI, risperidone 
LAI (adjunctive), 
carbamazepine, paliperidone 
(>6 mg), lurasidone + Li/DVP, 
ziprasidone + Li/DVP

Level 1: monotherapy 
with Li,b quetiapine, 
lamotrigine, DVP,b 
aripiprazole (PO or 
LAI), risperidone LAI, or 
asenapine OR Li/DVPb + 
quetiapine or ziprasidone

Level 2A (if level 1 is 
ineffective and/or not 
tolerated): olanzapine 
monotherapy OR Li/DVPb 
+ olanzapine

Recommended: Li

If above ineffective 
or not tolerated: 
DVP,b olanzapine 
or quetiapine

Choice agents: Li, 
DVP, quetiapine, 
asenapine, aripiprazole 
(if preponderance of 
mania), lamotrigine 
(if preponderance of 
depression); most often a 
combination is needed, with 
most effective being Li + 
quetiapine, DVP + quetiapine, 
or Li + aripiprazole (PO or 
LAI)

Alternatives: carbamazepine, 
olanzapine,a paliperidone, 
risperidone ± Li/DVPb/
lamotrigine

BDI, bipolar I disorder; BDII, bipolar II disorder; DVP, divalproex; ECT, electroconvulsive therapy; LAI, long-acting injectable; Li, lithium; PO, by mouth; SGA, second-
generation antipsychotic; SSRI, selective serotonin reuptake inhibitor. 
aConsidered second line due to safety/tolerability concerns.
bCaution in women of childbearing age due to potential teratogenic effects.
cPreferred due to superior metabolic adverse effect profile.
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treatment should be considered. The CANMAT/ISBD 2016 
guideline ranks its medication recommendations in a hierar-
chical manner considering efficacy for acute mania, efficacy 
in maintenance, and safety/tolerability, among other factors. 
Patients with psychotic features, for example, should generally 
be managed with a combination of a mood stabilizer and an 
antipsychotic. If a patient does not respond to initial treatment 
within 1 to 2 weeks despite adequate adherence and dosing, 
switching to an alternative treatment or adding an additional 
agent should be considered.21 

Another important aspect of managing mania, particularly 
in the inpatient setting, is managing agitation, which is defined 
as a feeling of inner tension accompanied by excessive motor 
activity. In severe cases, agitation may present in the form of 
threatening or aggressive behaviors, in which case prompt 
assessment and management are required.2 FDA-approved 
treatment options for acute agitation in bipolar disorder include 
intramuscular olanzapine, loxapine inhalation powder, and 
dexmedetomidine sublingual film, although intramuscular 
benzodiazepines, haloperidol, or ziprasidone and oral antipsy-
chotics or benzodiazepines may be used off-label.2,35 

Depression Treatment
Acute depression treatment in bipolar disorder typically 
consists of an SGA (see list of FDA-approved options in 
TABLE 42,30-33), lithium, or lamotrigine or a combination of 
these.2,19,25,28 Lithium is typically not recommended as a first-
choice treatment for depression and a recent meta-analysis 
did not find it to be statistically more effective than placebo.36 

While each of the other options may be effective in managing 
depressive symptoms, each carry their own adverse effect 
profiles (see TABLE 42,30-33). Therefore, selecting an indi-
vidualized treatment based on the patient’s unique needs and 
concerns is recommended.37 For example, if a patient has 
concerns about weight gain, a medication that is associated 
with less weight gain, such as lurasidone or lamotrigine, may 
be preferable. Additionally, SGAs may have a more rapid 
response and therefore may be preferable in more severely 
depressed patients, although this faster response needs to 
be balanced with long-term tolerability concerns.2 SGAs, 
particularly cariprazine and lurasidone, may be preferred in 
patients with depression with mixed features as well.21

As mentioned previously, antidepressants have a more contro-
versial role in the treatment of bipolar depression. Not only do 
they carry a risk of treatment-emergent mania, but they may also 
increase the risk of rapid cycling with long-term use; however, 

study data are inconsistent.37 Furthermore, antidepressants may 
not provide any added benefit over first-line options. In a meta-
analysis of 19 randomized controlled trials in 2587 patients with 
bipolar disorder (1267 with BDI, 280 with BDII, 1040 unspeci-
fied), the use of adjunctive antidepressants did not have a statis-
tically significantly greater rate of response than use of a mood 
stabilizer or antipsychotic alone (59.2% vs 51.2%; RR, 1.10; 
95% CI, 0.98-1.23).38

Many advocate for avoiding antidepressants altogether; 
however, their use in clinical practice is common, possibly due 
to their relatively mild adverse effect profile.37 The use of anti-
depressants may have a better benefit-to-risk ratio in patients 
with BDII than BDI. A recent meta-analysis of antidepressant 
monotherapy in BDII found that short-term use of venlafaxine 
or sertraline was effective without significant tolerability issues, 
including affective switch, and lower rates of discontinuation 
due to adverse effects than lithium.39 Antidepressants may also 
be considered as adjunctive treatment in patients who do not 
respond to initial treatment.2

Maintenance Treatment 
Once a patient is clinically stable, long-term treatment with an 
SGA and/or mood stabilizer (lithium, valproate/divalproex, 
lamotrigine) is generally recommended to reduce the risk of 
symptom relapse.2,19,25,28 In a meta-analysis of double-blind, 
randomized placebo-controlled trials, patients who continued 
on a mood stabilizing medication had 39% lower relative risk 
of recurrence of any mood episode at 6 months compared 
with patients who discontinued treatment. Maintenance treat-
ment continued to prevent recurrence at each observed time 
point over the 24-month follow-up period.40 However, most 
mood stabilizing medications appear to be more effective at 
preventing mania than depression.41

Lithium is often recommended as a first-line option for 
maintenance treatment, as it is one of the most studied interven-
tions, and may reduce the risk of suicide in patients with mood 
disorders.41,42 Additionally, lithium may have neuroprotective 
effects when used long term, possibly related to its efficacy in 
protecting against manic episodes.43 Despite its benefits, lithium 
may be underutilized in clinical practice due to concerns about 
long-term adverse effects on renal and thyroid function, as 
well as weight gain. 

In patients who are stabilized acutely with more than 1 
medication, it is unclear how long combination therapy should 
be continued. In a meta-analysis of 8 studies comparing SGA 
discontinuation with continued treatment in patients who were 
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stabilized on a combination of an SGA and a mood stabilizer, 
patients who continued combination treatment had lower risk 
of recurrence of any mood episode at every observed time point 
over a 12-month follow-up period. In particular, the combination 
of aripiprazole or quetiapine with a mood stabilizer (lithium, 
valproate, or lamotrigine) was significantly superior to placebo 
at 6 months.44 Overall, patient preferences and long-term toler-
ability should be balanced with efficacy when considering main-
tenance treatment options (see TABLE 42,30-33).

Rapid Cycling
Treatment guidelines for bipolar disorder do not specifi-
cally recommend a particular medication treatment for rapid 
cycling but do note that combination treatment is often neces-
sary, and antidepressants should generally be avoided.2,25 A 
recent systematic review analyzed 16 publications to deter-
mine evidence-based treatment options for patients with 
rapid cycling. In their review, the authors found that aripipra-
zole, olanzapine, and valproate are effective for acute manic 

TABLE 4. FDA-APPROVED TREATMENT OPTIONS FOR BIPOLAR DISORDER2,30-33

Medication (brand name) FDA-approved indications Adverse effects

Lithium (Lithobid) Mania/maintenance therapy
Hypothyroidism, renal toxicity, tremors, weight gain, 
polyuria, polydipsia, teratogenic effects, toxicity 
(N/V/D, confusion, coarse tremors)

Carbamazepine (Carbatral, 
Epitol, Equetro, Tegretol)

Mania or mixed episodes
Rash (including SJS), hepatotoxicity, agranulocytosis, 
teratogenic effects, significant drug interactions 
(potent CYP inducer)

Divalproex (Depakote) Mania
GI side effects, sedation, weight gain, hepatotoxicity, 
thrombocytopenia, teratogenic effects

Lamotrigine (Lamictal) Maintenance therapy Nausea, rash, including SJS

Aripiprazole (Abilify)
Mania/mixed episodes/maintenance 
therapy

Lower metabolic risk, akathisiaAripiprazole once monthly 
injection (LAI) (Abilify 
Maintena)

Maintenance therapy

Asenapine (Saphris)
Mania or mixed episodes/maintenance 
therapy

Lower metabolic risk, dysgeusia

Cariprazine (Vraylar) Mania, depression, and mixed episodes Lower metabolic risk, akathisia

Chlorpromazine (Thorazine) Mania Depression, sedation, orthostasis, anticholinergic, EPS

Lumateperone (Caplyta) Depression Lower metabolic risk, sedation, dizziness, nausea

Lurasidone (Latuda) Depression Lower metabolic risk, akathisia, sedation, nausea

Olanzapine (Zyprexa)
Mania or mixed episodes/maintenance 
therapy High risk for weight gain and metabolic effects, 

drowsinessOlanzapine/fluoxetine 
(Symbyax)

Depression

Olanzapine/samidorphan 
(Lybalvi)

Mania or mixed episodes/maintenance 
therapy

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

Quetiapine (Seroquel)
Mania, depression, mixed episodes, and 
maintenance therapy

Moderate risk for weight gain and metabolic effects, 
sedation

Risperidone (Risperdal) Mania or mixed episodes EPS, moderate risk for weight gain and metabolic 
effects, hyperprolactinemia, menstrual irregularities, 
gynecomastia

Risperidone microspheres 
(LAI) (Risperdal Consta)

Maintenance

Ziprasidone (Geodon)
Mania, mixed episodes, and 
maintenance therapy

Lower metabolic risk, warning for QTc prolongation

BDI, bipolar I disorder; BDII, bipolar II disorder; CYP, cytochrome P450; EPS, extrapyramidal symptoms; GI, gastrointestinal; LAI, long-acting injectable; N/V/D, 
nausea, vomiting, diarrhea; SJS, Stevens-Johnson syndrome.
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or mixed episodes, quetiapine for acute depressive episodes, 
and aripiprazole and lamotrigine for maintenance treatment.45 
A separate meta-analysis of 23 studies had similar results for 
mania, with quetiapine, olanzapine, and aripiprazole showing 
efficacy, but the medications that were significantly effec-
tive for depression in this analysis were olanzapine with 
or without fluoxetine, citalopram, and venlafaxine.46 This 
creates conflict with guideline recommendations regarding 
antidepressant use in patients with rapid cycling.2 The authors 
of both publications agreed that there is a lack of adequate 
studies and further research is necessary.45,46

STAR

What are the new novel agents indicated for the 
management of bipolar disorder?

New and Emerging Treatments
Recently Approved Treatments
Olanzapine/samidorphan, a combination of an SGA and 
an opioid antagonist, was approved for the treatment of 
acute manic or mixed episodes as monotherapy or adjunc-
tive to lithium or valproate and maintenance monotherapy 
of bipolar disorder in June 2021.31,47 Approval was based 
on clinical trials of olanzapine/samidorphan for the treat-
ment of schizophrenia and earlier studies of olanzapine 
monotherapy for bipolar disorder. Samidorphan is thought 
to reduce antipsychotic-induced weight gain by reducing 
food cravings, particularly for sweet and high-calorie foods. 
Combination with olanzapine, which has well-established 
efficacy in bipolar disorder, but also has a well-established 
risk of significant weight gain (22%-86% of patients in 
clinical studies), was associated with significantly less 
weight gain and smaller increases in waist circumference 
compared to olanzapine alone in the clinical trials in patients 
with schizophrenia. Although weight gain was still seen 
with olanzapine/samidorphan, these patients had 50% lower 
risk of clinically meaningful weight gain (≥ 7% and ≥10%) 
and clinically meaningful waist circumference increase 
(≥5 cm) compared to olanzapine monotherapy. The differ-
ence in weight gain was seen starting around week 6, with 
patients in the olanzapine/samidorphan and olanzapine 
monotherapy groups gaining similar amounts of weight 
up until that time point. No differences were seen between 
the groups in other metabolic parameters such as glucose, 
insulin, or lipids.48

The most common adverse effects seen in clinical trials 
with olanzapine/samidorphan include weight gain (18.7%-
24.8%), somnolence (9%-29%), and dry mouth (7.5-12.8%). 
Additional adverse effects reported in >5% of patients in 1 
study each include sedation (12%), increased appetite (10.9%), 
dizziness (9%), constipation (7%), anxiety (6%), and headache 
(6%). There are several clinically important drug interac-
tions to consider with this product. Strong CYP1A2 inducers 
or inhibitors may affect olanzapine plasma concentrations, so 
adjustment of the olanzapine dose may be warranted. The use 
of olanzapine/samidorphan is not recommended with strong 
CYP3A4 inhibitors and its use is contraindicated with opioids. 
Patients should also be cautioned about the potential risk of 
acute opioid withdrawal with concurrent opioid use and risk of 
opioid overdose if high or repeated doses of opioids are used. If 
a patient requires treatment with an opioid, such as for surgery, 
olanzapine/samidorphan should be discontinued about a week 
before the start of the opioid. Olanzapine monotherapy can be 
used during this time. Additionally, other opioid antagonists 
such as naltrexone should not be used concurrently with olan-
zapine/samidorphan and should be discontinued about a week 
before starting this medication.48

Lumateperone, an SGA, received FDA approval for the treat-
ment of bipolar depression in December 2021. It is indicated both 
as monotherapy or adjunctive to lithium or valproate for patients 
with BDI or BDII.49 In a phase 3 randomized, double-blind 
placebo-controlled trial of 377 patients with bipolar depression, 
those treated with lumateperone 42 mg once daily demonstrated 
a significantly greater reduction in the Montgomery-Åsberg 
Depression Rating Scale (MADRS), a commonly used rating 
scale for the evaluation of depression, compared to placebo at 
the end of 6 weeks (least squares mean difference of -4.6 points; 
95% CI, -6.34 to -2.83; effect size, -0.56; P <.0001). The effect 
size seen in this study is comparable to previously reported 
studies of quetiapine for bipolar depression (-0.45 to -0.54). 
The most commonly reported adverse effects were somnolence 
(8.5% vs 1.1% with placebo) and nausea (6.4% vs 2.1%).50  

One potential advantage of lumateperone over other bipolar 
depression options such as quetiapine is its favorable metabolic 
profile. A recently published systematic review of 3 randomized, 
placebo-controlled studies and 2 open-label studies of lumate-
perone for bipolar disorder or schizophrenia concluded that 
lumateperone is associated with minimal to no weight changes.51 
While dose titration with lumateperone is not required, lower 
doses are recommended for patients taking moderate or strong 
CYP3A4 inhibitors (21 mg/day and 10.5 mg/day, respectively) 
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and use is not recommended in patients taking strong CYP3A4 
inducers. Patients with hepatic impairment (Child-Pugh class 
B or C) should also be treated with a lower dose of 21 mg/
day.33 Lumateperone is also currently being investigated for the 
management of mixed features associated with bipolar depres-
sion and major depressive disorder.52 

Additional SGAs that are currently being investigated for 
one or more phases of bipolar disorder include cariprazine and 
iloperidone. Cariprazine was first approved for schizophrenia 
in 2015 but is also now approved for the treatment of manic, 
mixed, or depressive episodes of BDI.53 A phase 3 trial of 
cariprazine 3 mg/day for relapse prevention in bipolar disorder 
was recently completed, but results are not yet available.54 
Iloperidone, which does not currently have any FDA-approved 
bipolar indications but is approved for the treatment of schizo-
phrenia, is being evaluated in a phase 3 trial for the treatment 
of mania in BDI, with an estimated study completion date 
of May 2023.55

Dexmedetomidine sublingual film was approved for the treat-
ment of acute agitation in schizophrenia or bipolar disorder 
in adults in April 2022.56 Efficacy was established in a phase 
3, randomized, double-blind, placebo-controlled study of 380 
patients with BDI or BDII with mild to moderate agitation and 
a mean Positive and Negative Syndrome Scale-Excited Compo-
nent (PEC) total score of 18.0.57 The PEC score ranges from 
5 to 35, with higher scores indicating more severe agitation.35 
Patients taking dexmedetomidine 120 mcg or 180 mcg had a 
significantly greater decrease in PEC scores compared with 
placebo after 2 hours (least squares mean difference, -4.1 [97.5% 
CI, -5.3 to -2.9]) for 120 mcg and -5.4 ([97.5% CI, -6.6 to -4.2] 
for 180 mcg) with a statistically significant effect seen within 
the first 20 minutes of administration. The most commonly 
reported adverse effects were somnolence (21.4% with 180 
mcg, 20.6% with 120 mcg, and 4.8% with placebo), dry mouth 
(4.8% and 7.1% vs 0.8%), hypotension (6.3% and 4.8% vs 0%), 
and dizziness (5.6% and 5.6% vs 0.8%). Each rectangular film 
of this product contains 2 microdeposits of dexmedetomidine, 
an alpha-2 receptor agonist, which is also approved in intrave-
nous form for procedural sedation and anesthesia.57

Patients should be instructed to self-administer this medica-
tion sublingually or buccally without chewing or swallowing. 
With sublingual administration, the film dissolves faster (mean 
of 6-8 minutes) compared to buccal administration (mean of 
18 minutes). The 120-mcg and 180-mcg dosage strengths can 
be cut in half to obtain smaller doses, which are recommended 
for patients with hepatic impairment. The recommended dose 

varies depending on the severity of agitation, degree of hepatic 
impairment, and age of the patient (patients older than 65 are 
recommended to take 120 mcg, regardless of agitation severity). 
Sublingual dexmedetomidine carries warnings for hypoten-
sion, QT interval prolongation, and somnolence.35 Overall, this 
provides another treatment option for acute agitation with a 
unique mechanism of action compared to standard antipsychotic 
or benzodiazepine treatments.2

Investigational Treatments
Nonracemic amisulpride (SEP-4199) is currently in phase 
3 development for the treatment of bipolar depression.58 
Amisulpride, an SGA with D2, D3, and 5-HT7 antagonism, 
is currently FDA approved in intravenous form for postop-
erative nausea and vomiting and is also approved outside of 
the United States in its oral form for schizophrenia.59,60 The 
racemic mixture of 85% of the R-enantiomer (aramisulpride), 
which is more specific to 5-HT7 and 15% of the S-enantiomer 
(esamisulpride), which is more specific to D2 receptors, is 
theorized to provide a balance of antidepressant activity with 
minimal risk of EPS.59 An initial proof-of-concept study of 
344 patients with bipolar depression found a numerically 
greater but statistically nonsignificant reduction in MADRS 
for SEP-4199 200 mg/day and 400 mg/day versus placebo at 
week 6 (least squares mean change, -3.3; 95% CI, -6.5 to -0.1; 
adjusted P = .054; effect size, 0.31, and least squares mean 
change, -3.1; 95% CI, -6.3 to 0; adjusted P = .054; effect size, 
0.29, respectively). A secondary analysis with an additional 
49 patients enrolled at study sites in Japan found a statistically 
significant benefit for both doses compared to placebo (least 
squares mean change, -3.7; 95% CI, -6.7 to -0.7; adjusted 
P = .016; effect size, 0.34 for the 200-mg/day dose and least 
squares mean change, -3.4; 95% CI, -6.3 to -0.5; adjusted 
P = .024; effect size, 0.31 for the 400-mg/day dose).61

A combination of d-cycloserine, an oral N-methyl-D-
aspartate (NMDA) receptor modulator, and lurasidone, an 
SGA, that is currently in phase 3 development under the 
name NRX-101 was granted breakthrough therapy designa-
tion by the FDA for the treatment of severe bipolar depres-
sion with acute suicidal thoughts or behavior. An ongoing 
study is evaluating whether NRX-101 given twice a day 
will be superior to lurasidone monotherapy in maintaining 
depression symptom improvement in patients initially stabi-
lized on a single infusion of the NMDA receptor antagonist 
ketamine.62 Several previous studies have provided evidence for 
ketamine’s efficacy in bipolar depression, although there are no 
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FDA-approved formulations of ketamine for this indication.63

Zuranolone, a GABA-A receptor positive allosteric modu-
lator, is currently in phase 2 development for bipolar depression. 
An open-label phase 2 trial evaluated the safety, tolerability, and 
preliminary efficacy for bipolar depression in 35 patients. In this 
trial, patients were permitted to take additional antidepressant 
medications, as long as their doses were stable within the past 
60 days. Zuranolone 30 mg was administered once daily for a 
2-week period and patients were followed for 6 weeks. Improve-
ments in depressive symptoms were seen as early as day 3 of 
treatment, signifying a potentially rapid treatment response, 
with 45% of patients achieving a response (≥50% improvement 
in the Hamilton-Depression Rating Scale for Depression total 
score) by day 15 and 50% at day 42.54 

STAR

What role does the pharmacist play in the treatment 
and management of bipolar disorder?

Pharmacist’s Role
Pharmacists across the care spectrum can help to promote 
safe and effective use of medications for bipolar disorder 
by providing comprehensive medication management 
services and medication reconciliation across care transi-
tions, consulting with other providers to aid in the appro-
priate selection and monitoring of medications, promoting 
access to treatment, providing education to patients 
and providers, promoting medication adherence, and 
combating stigma.

Pharmacists as Consultants and Care Providers
Pharmacists in both the inpatient and outpatient settings can 
play an important role in the appropriate selection, optimiza-
tion, and monitoring of patient medication regimens, either 
as a care provider or as a member of the health care team, 
by providing medication therapy management, detecting, and 
resolving potential medication-related problems, assessing 
patients, selecting and adjusting drug therapy, and ordering 
and evaluating monitoring parameters.65 Monitoring for 
metabolic adverse effects of SGAs is particularly important, 
with guidelines recommending weight monitoring monthly 
for the first 3 months and every 3 months thereafter, and 
blood pressure, fasting glucose or hemoglobin A1c, and lipid 
monitoring at 3 and 6 months, then yearly thereafter. Patients 
taking antipsychotics should also be monitored periodically 

for EPS such as tremors, muscle stiffness, or restlessness. 
Patients taking lithium and valproate require blood level 
monitoring at least every 3 to 6 months, or more frequently 
if toxicity or drug interactions are suspected, while carba-
mazepine levels should be checked every 6 to 12 months. 
Additional monitoring for lithium includes thyroid and renal 
function at 6 months and at least annually thereafter. Patients 
treated with valproate should also be monitored for changes 
in complete blood count, liver function tests, and menstrual 
changes at least every 3 to 6 months.2,28

Pharmacist involvement in the care of patients in the inpatient 
psychiatric setting has been associated with fewer medication 
errors and reduced recidivism. In a recent review of pharmacist 
impact on the care of patients with mental health conditions, 
22 of 27 studies that included pharmacist input into the medica-
tion treatment decision showed statistically significant improve-
ment in disease outcomes or medication appropriateness.66 In the 
Veterans Health Administration, pharmacists serve as advanced 
practice providers across the care continuum, including in 
specialty mental health clinics, behavioral health clinics 
embedded in primary care, residential rehabilitation treatment 
programs, and on inpatient mental health units. Pharmacists in 
this role can increase access and quality of care.67 

Pharmacists Improve Access to Treatment
Aside from providing medication management, another 
way that pharmacists can improve access to treatment for 
patients with bipolar disorder is by administering long-acting 
injectable (LAI) antipsychotics. A 2018 study that assessed 
patient satisfaction with pharmacist-administered LAIs in the 
community setting found that patients had higher satisfac-
tion with these services compared to receiving their injec-
tion elsewhere, and that the service was more convenient 
for them.68 Pharmacists should check their local state laws 
regarding pharmacist administration of LAIs, as these vary 
by state. Pharmacists can also help patients and providers 
navigate formulary-related insurance issues such as prior 
authorization and step therapy requirements.69 Furthermore, 
pharmacists can initiate patient assistance program applica-
tions for the underinsured.65

Educating Patients and Providers
As medication experts, pharmacists can ensure the safe and 
effective use of medications by educating patients on the best 
way to take their medications and educating providers on 
how to optimize treatment.65 For example, in 6 of 7 studies 
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examining the impact of education regarding lithium, patients 
with higher lithium knowledge scores had more stable and 
therapeutic lithium plasma levelss.70 Another study showed 
improved lithium knowledge and fewer negative outcomes 
with lithium after pharmacist-led education of medical 
staff.71 Key counseling points for patients taking medications 
for bipolar disorder can be found in TABLE 5.2,72

Promoting Adherence
Pharmacists can also play a key role in encouraging medica-
tion adherence in patients with chronic diseases. Strategies 
that community pharmacists can use to promote adherence 
include medication synchronization, screening and brief 
interventions, reminder calls, and medication adherence 
packaging. In 1 study examining medication adherence 
packaging services, this service positively impacted patient 

adherence, increased patients’ confidence in medication 
management, and improved perceived quality of life.73 A 
pharmacy-based intervention in patients with schizophrenia 
and bipolar disorder that included unit-of-use packaging as 
well as an education session, refill reminders, and notifica-
tion of prescribers when antipsychotic prescriptions were not 
filled improved adherence as measured by the Medication 
Possession Ratio and Composite Adherence Measure at 6 and 
12 months.74 Even education regarding medications on its 
own may improve adherence in patients with bipolar disorder. 
In a study comparing pharmacist-provided medication educa-
tion to usual care in 73 patients with bipolar disorder treated 
in a tertiary care center, medication adherence was signifi-
cantly better in the pharmacist education group as measured 
by the Medication Adherence Rating Scale at each of the 
3 follow-up visits over 6 months.75 

TABLE 5. KEY COUNSELING POINTS FOR MEDICATIONS USED IN BIPOLAR DISORDER2,72

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 your 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 NSAIDs as these may affect lithium blood levels
•  Maintain adequate hydration and minimize caffeine intake; caffeine may increase elimination of lithium 

and 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  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

NSAID, nonsteroidal anti-inflammatory drug.
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Overcoming Stigma
Evidence-based methods of reducing stigma toward indi-
viduals with mental illness include contact-based interven-
tions (exposure to individuals with the illness to discuss their 
struggles and experience with recovery), and educational 
interventions that provide factual information to contradict 
inaccurate stereotypes.76 The National Alliance on Mental 
Illness (NAMI) offers interactive presentations from indi-
viduals living with mental illness through their NAMI In Our 
Own Voice program, which are available for free through 
its local chapters.77 Educational resources are also avail-
able through NAMI, as well as the Depression and Bipolar 
Support Alliance (see Additional Resources). Mental Health 
First Aid training has also been shown to reduce stigma, while 
also improving pharmacists’ confidence in helping patients in 
mental health crisis.78,79

Conclusion
Bipolar disorder is a complex mental illness requiring life-
long medication treatment. While there are many challenges 
and unmet treatment needs, pharmacists can act as critical 
members of the health care team to help address these chal-
lenges and bridge gaps in care. Recently approved and 
emerging treatments may also help to fill these unmet needs, 
and pharmacists can play a key role in promoting safe and 
effective use of these new treatments.
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POSTTEST QUESTIONS

1. How long is the average delay in diagnosis of bipolar I 
disorder?
A. 6 months
B. 1 year
C. 5 years
D. 10 years

2. Which of the following benefits were seen in clinical 
trials of olanzapine/samidorphan compared with 
olanzapine?
A. Greater efficacy in bipolar depression
B. Lower rates of somnolence
C. Less increase in waist circumference
D. Decreased relapse rates

3. GH is a patient with bipolar I disorder with rapid  
cycling. They are admitted to the inpatient psychiatric 
unit for management of a manic episode with mixed 
features. Which treatment option would be most appro-
priate to recommend for this patient?
A. Aripiprazole
B. Escitalopram
C. Lamotrigine
D. Lumateperone

4. Which pharmacist-provided service has been shown to 
improve medication adherence in patients with bipolar 
disorder in clinical studies?
A. Education regarding medications
B. Prior authorization assistance
C. Long-acting injectable administration
D. Applying to patient assistance programs

5. Which medication adverse effect is considered most 
concerning for patients with bipolar disorder based on 
survey data?
A. Extrapyramidal symptoms
B. Sedation
C. Sexual dysfunction
D. Weight gain

6. Which adverse effect was seen most in clinical studies 
with sublingual dexmedetomidine?
A. Dysgeusia
B. Hypertension
C. Somnolence
D. Weight gain

7. LB is a 32-year-old patient with bipolar I disorder. She is 
currently experiencing an acute depressive episode. In the 
past she had struggled with weight gain related to medi-
cation and would like to avoid something that is likely to 
cause further weight gain. What would be most appropri-
ate to recommend for this patient?
A. Divalproex
B. Lurasidone
C. Quetiapine
D. Ziprasidone

8. RS is a patient with bipolar II disorder who has been on 
several different medications in the past with various 
responses. Lurasidone caused akathisia, quetiapine 
caused somnolence, and ziprasidone was ineffective. 
RS has had very few episodes of hypomania in their 
lifetime, with several episodes of depression. Comorbid 
health conditions include type 2 diabetes and hypo-
thyroidism, which are both currently well controlled 
on metformin 1000 mg BID and levothyroxine 88 mcg 
daily, respectively. Divalproex has kept the patient 
stable for the past several months, but the patient has 
developed a hand tremor and would like to switch 
medications. Which medication would be most appro-
priate to recommend for this patient?
A. Lamotrigine
B. Lithium
C. Olanzapine
D. Cariprazine

9. What is 1 major advantage of lumateperone over other 
bipolar disorder agents?
A. More effective than currently approved therapies
B. Favorable metabolic profile 
C. No effect on libido
D. Increased energy during depressive states

10. CB is a 27-year-old patient with bipolar I disorder who 
is currently being managed on a combination of lithium, 
ziprasidone, and fluoxetine. The patient is currently very 
agitated, has not slept more than a few hours per night 
for the past several days, is exhibiting grandiose behav-
ior, and is much more talkative than usual, per collateral 
from their family members. What would be most appro-
priate to recommend for this patient?
A. Discontinue fluoxetine
B. Switch lithium to divalproex
C. Add asenapine
D. Continue the current regimen
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At the completion of this activity, the participant will be able to:

•   Explain the etiology and associated complications of hidradenitis suppurativa (HS) as 
well as the burden and impact on quality of life for patients

•   Examine current recommendations for treatment and emerging data for the evolving 
role of biologics in the management of HS

•   Identify opportunities for pharmacists on the multidisciplinary care team to educate 
patients and manage disease complications, adverse effects, and treatment adherence 
to optimize outcomes for patients with HS
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CEU) under the ACPE universal activity number 0290-9999-22-607-H01-P. 
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Introduction
Hidradenitis suppurativa (HS), also 
known as acne inversa or Verneuil disease, 
is a chronic, debilitating inflammatory 
disorder that primarily affects the regions 
of the skin that contain apocrine glands, 
which are a type of sweat gland.1,2 Patients 
often present with recurring episodes of 
painful, malodorous, deep-seated nodules 
and abscesses in the flexural areas with 
skin folds, such as the groin, armpits, and 
under the breasts.3 In more severe cases, 
persistent inflammation results in tissue 
destruction and the formation of draining 
sinus tracts (known as tunnels) and scar-
ring.4 Although the condition was first 
described in the mid-nineteenth century, 
the etiology and pathogenesis of HS are 
still not completely understood.5 Addi-
tionally, there has historically been a lack 

of provider awareness of the disease and 
its management, leading to delayed diag-
nosis and suboptimal outcomes for many 
patients.6,7 When coupled with the phys-
ical and psychological consequences of 
this disorder, these factors are associated 
with significant impacts on the quality 
of life (QOL) for patients with HS.8 The 
purpose of this article is to provide insight 
on the current understanding of the 
pathophysiology and molecular targets 
of HS, to examine contemporary guide-
line recommendations for management of 
HS, to review emerging data on the role 
of biologic agents in the treatment of HS, 
and to identify opportunities for pharma-
cists to collaborate with other health care 
providers as part of a multidisciplinary 
approach to address unmet needs and 
improve outcomes for patients with HS.
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STAR*

What are the major comorbidities that occur in patients 
with HS?

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

Epidemiology
Until recently, HS had been considered a rare disease, but 
contemporary studies suggest that it is more common than 
previously thought.9 Estimates for the prevalence of HS 
vary widely, with typical ranges reported between 0.5% and 
4.1%.10 A recent systematic review and meta-analysis of 
16 studies published in Europe, Australia, and the United 
States found an overall prevalence rate of 0.4%.11 These 
disparities in rates can be attributed to multiple factors, 
including differences in methodologies, surveillance instru-
ments, and data sources.12 Prevalence also varies by sex and 
by race/ethnicity. In the United States, the prevalence of HS 
in women is approximately 2 to 3 times that of men, and 
the rate is approximately 3-fold higher in African American 
patients than in White patients.13 On the other hand, studies 
conducted in Asian countries demonstrate a higher predi-
lection for HS in men compared with women at a rate of 
approximately 2:1.10,14 

The prevalence of HS also varies with age. Rates are highest 
in patients aged 18-50 years, with a peak in the fourth decade 
of life.13 In many patients, development of HS coincides with 
the onset of puberty or in young adulthood. Unfortunately, 
patients with HS frequently present to health care providers 
multiple times with symptoms of the condition before receiving 
a correct diagnosis.7 The average age at the onset of symptoms 
and the average age at diagnosis are approximately 21 years 
and 31 years, respectively, indicating a delay in diagnosis of 
approximately 10 years.7 In a recent international survey, 63.7% 
of patients reported visiting a physician 5 or more times before 
receiving a formal diagnosis of HS, and the average delay from 
onset of symptoms to diagnosis was 10.2 years.7 This delay 
may lead to suboptimal treatments and unnecessary progres-
sion of the disease.15 

There is a strong association between HS and several lifestyle 
and environmental factors. Studies indicate that 70% to 90% 
of patients with HS are current or past smokers, and a higher 
number of smoking pack-years is associated with more severe 
disease.16,17 Similarly, 50% to 75% of patients with HS are over-

weight or obese, and the severity of the disease increases with 
a higher body mass index.16 Lower socioeconomic status is also 
associated with an increased prevalence of HS.10 Despite these 
strong links, it is not currently known whether tobacco use, 
obesity, and lower socioeconomic status are causative factors in 
developing HS or a consequence of the disorder.10 

Patients with HS are also at high risk of developing multiple 
comorbid conditions. Other skin disorders have overlapping 
features and often occur concomitantly in patients with HS, 
including acne, alopecia areata, dissecting cellulitis of the scalp, 
pilonidal disease, psoriasis, and pyoderma gangrenosum.18,19 

Several syndromes comprising combinations of HS with these 
skin disorders and other inflammatory conditions have also been 
described, including the following conditions20: 

•  PASH (pyoderma gangrenosum-acne-suppurative 
hidradenitis)

•  PAPASH (pyogenic arthritis-pyoderma gangrenosum-acne-
suppurative hidradenitis)

•  PASS (pyoderma gangrenosum-acne-suppurative  
hidradenitis-ankylosing spondylitis)

•  PsAPASH (psoriatic arthritis-pyoderma gangrenosum-acne-
suppurative hidradenitis)

Inflammatory bowel diseases, including Crohn disease and 
ulcerative colitis, share several common pathophysiological 
traits with HS, and the prevalence of these conditions is 2 to 3 
times higher in patients with HS compared with patients without 
HS.18 Certain endocrine disorders also occur more frequently in 
patients with HS. The prevalence of diabetes mellitus is esti-
mated to be 3 times higher in patients with HS compared with 
the general population.21 Polycystic ovary syndrome (PCOS), 
which is associated with hyperandrogenism in young females 
and shares the comorbidities of obesity and diabetes, occurs 
at twice the rate in patients with HS.22 The risk of metabolic 
syndrome, cardiovascular diseases, and all-cause mortality are 
also higher in patients with HS, even after accounting for the 
presence of other atherosclerotic risk factors such as smoking, 
obesity, and diabetes.23,24 Patients with HS also frequently have 
higher rates of psychological comorbidities, including depres-
sion, schizophrenia, anxiety, substance use disorders, and 
completed suicides, which may reflect the social stigma and 
negative QOL stemming from the disease.18,19 The risk of certain 
malignancies, particularly squamous cell carcinoma, is also 
higher in patients with HS.16 
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Etiology and Pathophysiology
HS is a disease of the hair follicles in apocrine gland-
containing skin. The proposed events in the pathogenesis of 
HS are depicted in FIGURE 1.25 Unaffected skin in patients with 
HS demonstrates alterations in stem cell regulation, chemo-
kine secretion, and expression of antimicrobial peptides.26 
The initiating event that leads to the development of the early 
inflammatory HS lesions is believed to be hyperkeratosis 
of the hair follicle. This leads to occlusion and dilation of 
the follicle, causing subclinical inflammation with a mixed 
mononuclear infiltrate as a result of keratin and bacteria 
accumulation.26 Eventually, the lesion ruptures and exposes 
the dermis to proinflammatory substances, leading to activa-
tion of both the innate and adaptive immune systems.26 Acti-
vated macrophages secrete various inflammatory mediators, 
including interleukin (IL)-1β, IL-6, IL-8, and tumor necrosis 
factor (TNF), which attract additional immune cells to the 
site.26 Activated macrophages and dendritic cells also produce 
IL-12 and IL-23, which facilitates differentiation of recruited 
T cells into T helper (Th)1 and Th17 cells.16 Th17 cells 
produce IL-17, which acts on keratinocytes to stimulate their 
differentiation and amplify the inflammatory cascade.27 The 
average duration of an acute inflammatory lesion is approxi-
mately 7 days.28 Suppression of inflammation and drainage of 

inflamed lesions is followed by repair and restoration of the 
epithelial barrier, leading to subsidence of the disease.26 With 
chronic disease progression, dermal tunnels and hypertrophic 
scarring may result from persistent inflammation, imbalances 
in matrix metalloproteinases (MMPs) and tissue inhibitors of 
metalloproteinases, and increased activity of tissue growth 
factor.25 Biofilm production by inhabiting bacteria has also 
been implicated in perpetuating the inflammation and puru-
lence seen in chronic HS.2 

The specific etiologies that predispose patients to HS are not 
completely understood, but they appear to involve a complex 
interplay of environmental factors and alterations in the micro-
biome in a genetically-susceptible individual.2 Multiple exog-
enous factors are linked to development of HS. As previously 
described, smokers have a significantly higher risk of HS, and 
the extent of smoking is directly correlated with the severity of 
the disease.16 Although the link between smoking and the patho-
genesis of HS has not been completely elucidated, one possi-
bility is that stimulation of skin nicotinic acetylcholine receptors 
leads to increased keratinocyte differentiation and follicular 
plugging.29 Mechanical stress on the susceptible hair follicles 
has also been implicated as a causative force in HS. This stress 
can result from one or more factors including obesity, friction, 
heat, dampness, and scratching. When subjected to mechanical 

FIGURE 1. PATHOGENESIS OF HIDRADENITIS SUPPURATIVA25

 

AMP, antimicrobial protein; HBD, human beta-defensin; IFN, interferon; IL, interleukin; MMP, matrix metalloproteinase; TMP, tissue inhibitor of metalloproteinase; 
TNF, tumor necrosis factor. 

Republished from Vossen ARJV, van der Zee HH, Prens EP. Hidradenitis suppurativa: a systematic review integrating inflammatory pathways into a cohesive 
pathogenic model. Front Immunol. 2018;9:2965. https://doi.org/10.3389/fimmu.2018.02965, under the terms of the Creative Commons Attribution License (CC BY).
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stress, HS follicles are more prone to rupture, facilitating the 
inflammatory process.30

Evidence for an underlying genetic predisposition comes 
from the knowledge that approximately one-third of patients 
with HS have a positive family history of the disorder in a 
first-degree relative, while recent studies of twins have shown a 
heritability of 77%, suggesting an autosomal dominant pattern 
of inheritance.2 Additional investigations identified mutations in 
the 3 genes (NCSTN, PSEN1, and PSENEN) encoding various 
components of the γ-Secretase complex (GSC), which is an 
intramembrane protease capable of cleaving multiple trans-
membrane proteins.29 Alterations in GSC functionality were 
originally hypothesized to decrease Notch signaling, which is 
involved in cellular communication and differentiation.31 In the 
epidermis, Notch signaling affects hair follicle and sebaceous 
gland maintenance, prevents expression of loricrin and filaggrin, 
and regulates the activity of p21 and p63 to suppress keratinocyte 
differentiation and epidermal proliferation.29,31 However, despite 
these theoretical connections, GSC mutations and alterations 
in Notch signaling account for only a small subset of familial 
HS cases, and no significant differences in Notch expression 
were found in HS skin lesions.2,31 Other genetic mutations have 
been implicated in the pathogenesis of HS, including altera-
tions leading to reduced levels of β-defensins and increased 
levels of IL-1β.29 IL-1β contributes to autoinflammation 
through induction of proinflammatory cytokines including IL-8, 
TNF-α, and IL-17.32 

Several findings also suggest a role for sex hormones as 
an etiologic factor in the development of HS. As previously 
described, HS occurs predominately in women, and the onset of 
HS usually peaks on or after puberty. Disease flares are common 
in females during premenstrual and postpartum periods, while 
some studies have demonstrated lower disease activity during 
pregnancy.26 The therapeutic use of antiandrogenic medica-
tions has also been used effectively in some patients with HS, 
particularly those with evidence of signs or symptoms of hyper-
androgenism.29 Additionally, the earliest pathophysiological 
changes in HS are similar to those of acne vulgaris, which 
evokes a role for androgens, progesterone, and prolactin in the 
disease initiation and progression.33 However, several studies 
have failed to demonstrate significant differences in the blood 
levels of most hormones between patients with and without HS, 
so the etiologic contributions of sex hormones may be limited to 
specific subsets of phenotypes of HS.26 

The purulent discharge found in characteristic HS lesions 
implies a role for bacteria in the etiology of the disorder, but 

evidence suggests that HS is primarily an inflammatory rather 
than an infectious disease.2 Rather, alterations in the normal skin 
microbiome may be most relevant to the pathogenesis of HS. 
Dysbiosis is present in both lesions and in unaffected skin in 
patients with HS, with fewer commensal organisms and higher 
levels of anaerobic pathogenic organisms.2 The presence of 
biofilms has also been demonstrated in lesional and non-lesional 
HS skin, leading to microbial resistance and continued activa-
tion of the inflammatory cascade.34 

Patient Assessment
The diagnosis of HS is challenging because of similarities 
to other common skin disorders, particularly in the early 
stages. A selected list of the differential diagnoses for HS 
is found below35-37: 

•  Furuncles or carbuncles
•  Nodulocystic acne
•  Inflamed epidermal inclusion cyst
•  Lymphadenopathy
•  Cutaneous Crohn disease
•  Endometriosis
•  Neoplasms
•  Lymphogranuloma venereum
•  Erysipelas
•  Granuloma inguinale
•  Follicular occlusion tetrad

Although most patients with HS are diagnosed by a derma-
tologist, improved awareness of the clinical manifestations and 
diagnostic criteria by other health care practitioners provides 
an opportunity for more timely recognition and manage-
ment of the disorder.38 

The diagnosis of HS is made on a clinical basis from 
a careful history and physical examination, and requires 
3 key elements10,16:

•  The presence of characteristic inflammatory lesions 
•  Distribution predominantly in intertriginous areas, 

particularly the axillae, inguinal, and anogenital areas 
•  A chronic or recurring nature over time, indicated by the 

presence of 2 or more episodes within a 6-month period 

Pertinent findings from the patient history may include onset 
of symptoms in puberty or young adulthood, a positive family 
history in a first-degree relative, and a temporal relationship 
suggesting chronicity or recurrence. Many patients report a 
prodromal syndrome within 1 to 2 days before development of 
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lesions, including localized redness, paresthesia, and itching as 
well as systemic symptoms of fatigue, malaise, and headache.39 

During exacerbations, symptoms frequently include moderate-
to-severe pain, drainage at affected skin, odor, and fatigue.7 
Common triggers for exacerbations include menstruation, heat, 
sweating, shaving, physical activity, and friction in the affected 
area.16 A detailed history of medications and surgical procedures 
is also warranted to better inform future patient management.

On physical examination, typical lesions of HS include 
painful nodules and abscesses that are prone to bleeding, 
rupture, and purulent discharge.2 In more severe cases, 
patients develop tunneling sinus tracts, fibrotic scars, and 
plaques. Less commonly, patients may present with papules, 
pustules, comedones, ulcers, epidermal cysts, or granulation 
tissue.26 The distribution of lesions in HS occurs primarily in 
the intertriginous areas of the axillae, inguinal, inframam-
mary, and anogenital areas, although they can also present 
less commonly on the trunk, scalp, neck, popliteal fossa, and 
retroauricular areas.3,26 There are apparent gender differences 
in the distribution of HS lesions. Men develop lesions more 
frequently in the perianal, perineal, and buttocks areas, while 
women develop lesions more frequently in the inframammary 
and inguinofemoral regions.36 

The role of additional diagnostic and imaging studies for 
patients with suspected HS is limited. Microbiologic cultures 
of HS lesions usually demonstrate mixed normal flora and 
commensal organisms, and the presence of antibiotic resistance 
does not impact the efficacy of first-line antibiotic agents for 
treatment of HS.40,41 Although negative bacterial cultures may 
help differentiate HS from other conditions, current guidelines 
do not recommend routine cultures unless signs of secondary 
infection are present (eg, fever, cellulitis).37,40 Biomarkers of 
inflammation, such as erythrocyte sedimentation rate, C-reactive 
protein and proinflammatory cytokines, are present in higher 
levels in patients with HS compared with healthy controls, and 
the degree of elevation corresponds to the severity of the disease, 
but routine measurement of biomarkers is not recommended for 
diagnosis or treatment decisions.40,42 Skin biopsies of HS lesions 
typically show nonspecific histopathologic features including 
follicular hyperkeratosis and abscess formation, and they are 
not routinely performed unless needed to rule out alternative 
diagnoses.15,37 Imaging studies are not needed for diagnosis, but 
ultrasounds may be helpful when surgical management of sinus 
tracts is being considered.3 

After the diagnosis of HS has been made, the severity of the 
disease should be established to assist in facilitating appropriate 
treatment. In clinical practice, the Hurley staging system is 

frequently used for its simplicity of use and good interrater reli-
ability.43 Patients are classified into 3 categories as listed below26: 

•  Stage I: Presence of single or multiple inflammatory 
nodules or abscesses without tunnel formation or scarring

•  Stage II: Presence of inflammatory nodules, abscesses, and 
areas of scarring or localized tunnel formation

•  Stage III: Interconnected tunnels affecting an entire 
anatomic area

Despite its widespread acceptance, the Hurley staging system 
has some limitations.37 First, it does not incorporate quantitative 
assessments of a patient’s lesion burden, so there can be large 
variation even within a single class. Second, it is a static evalu-
ation based on the presence of fistulas or scarring, so it is not 
useful in determining the effectiveness of treatments in clinical 
trials. Finally, it does not address symptoms or the impact of the 
disease on a patient’s QOL. To address these limitations, several 
other severity classification systems have been developed. A 
description of each system and their advantages and disadvan-
tages are summarized in TABLE 1.2,16,37,40,44-46  

Burdens and Unmet Needs
Patients with HS face multiple challenges that negatively 
impact their QOL. In one survey, over two-thirds of patients 
with HS reported moderate or extreme impacts on their life 
within the previous week.7 Some of the factors include7,47-51:

•  Symptoms of odor and discharge that cause embarrassment 
and lead to social stigma 

•  Significant pain and pruritus that can limit activities of 
daily living and affect work productivity 

•  Development of lesions on the skin, particularly in sensi-
tive areas such as the genital and buttocks area, that can 
lead to sexual dysfunction 

•  The need to seek treatment multiple times before being 
correctly diagnosed, leading to frustration and mistrust of 
the health care system 

•  Frequent flares and multiple comorbidities, which increase 
costs and health care utilization 

•  Lack of effective treatments that contributes to dissatisfac-
tion and suboptimal outcomes 

Several studies have linked the severity of the disease to the 
patient’s QOL, and interventions that improve symptoms and 
reduce the disease burden have demonstrated a positive effect 
on QOL.52 Additional approaches to reduce these burdens and 
address the unmet needs of patients with HS have also been 
proposed, including the following50: 
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TABLE 1. SEVERITY CLASSIFICATION SYSTEMS FOR HS2,16,37,40,44-46 

Classification system Description Comments

Dermatology Life Quality 
Index (DLQI)

A 10-item, self-administered, patient-completed 
survey. It uses a 4-point Likert scale (0-3) 
for patients to rank the impact of their skin 
disorders on their functioning and QOL. 
Individual scores are summed to produce an 
overall severity ranging from 0 to 30, with 
higher numbers indicating more severe disease 
and a higher impact on the patient’s QOL.

•  Relatively simple for most patients to 
complete

•  Designed as a general assessment for skin 
disorders and is not specific for HS

•  Provides subjective assessment of the 
impact of disease severity on QOL from 
the patient’s perspective

•  Widely used in clinical trials
•  Good content validity, reliability, and 

discrimination

Hidradenitis Suppurativa 
Clinical Response (HiSCR)

The total number of abscesses and 
inflammatory nodules (AN count) is determined 
for a patient at baseline. The HiSCR is then 
achieved for a patient when the total AN count 
is reduced by 50% after treatment, with no 
increase in abscess count and no increase in 
draining fistula count relative to baseline. Other 
percentage reductions can also be used (eg, 
HiSCR-75).

•  Validated in clinical trials
•  Frequently used in research studies to 

assess for treatment response
•  Does not provide an absolute severity 

classification for the patient
•  Limited utility in clinical practice

Hurley Staging System Stage I: Presence of single or multiple 
inflammatory nodules or abscesses without 
tunnel formation or scarring

•  Most widely used severity classification 
system in clinical practice

•  Good interrater reliability
•  Useful for matching treatment 

recommendations to patient severity
•  Is not useful for evaluating effectiveness of 

interventions in clinical trials
•  Does not address symptom or 

psychological burden of disease

Stage II: Presence of inflammatory nodules, 
abscesses, and areas of scarring or localized 
tunnel formation

Stage III: Interconnected tunnels affecting an 
entire anatomic area

International Hidradenitis 
Suppurativa Severity Score 
System (IHS4)

A total score is calculated based on the 
following point system:

•  Number of nodules x 1 point
•  Number of abscesses x 2 points
•  Number of draining tunnels x 4 points

Patients are classified based on total score into 
1 of 3 categories:

•  Mild: ≤3 points
•  Moderate: 4-10 points
•  Severe: ≥11 points

•  Designed for dynamic use in research 
trials and clinical practice

•  Validated in clinical trials with good 
correlation to other severity measures

•  Relatively newer measure, and acceptance 
in clinical practice is not yet known

Modified Sartorius Score Assigns points according to each of the 
following criteria:

•  Classifies patients based on number and 
types of individual lesions

•  Provides a more dynamic evaluation 
of changes in severity over time and in 
relation to treatment

•  Difficult and time consuming to perform 
in clinical practice

•  Does not address symptom or 
psychological burden of disease

Anatomical regions 
involved (axilla, groin, 
gluteal, or other)

3 points for each 
region

Number and scores 
of lesions for each 
region

Nodule (1 point), sinus 
tract (6 points)

Longest distance 
between 2 relevant 
lesions for each 
region

<5 cm (1 point), 5-10 
cm (3 points), >10 cm 
(9 points)

Are all lesions 
separated by normal 
skin?

Yes (0 points), No (9 
points)

HS, hidradenitis suppurativa; QOL, quality of life.
Continued on next page
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•  Improved education and awareness of the disease to enable 
earlier diagnoses and reduce delays in care

•  Better communication and collaboration between dermatol-
ogists and other health care practitioners to improve patient 
outcomes for HS and its associated comorbidities

•  Referring patients to local support groups to decrease feel-
ings of isolation and stigma

•  Providing emotional support and establishing a rapport 
with patients to build trust and reduce frustration with 
the health care system

•  Providing information about patient assistance programs to 
facilitate affordable treatment plans

•  Creating a multidisciplinary network of practitioners to 
facilitate comprehensive care for patients with HS

STAR

What treatment options are available for management 
of HS?

Patient Management
At this time, there is no cure for HS. The goals of treatment 
are to reduce the number of active inflammatory lesions, 
minimize symptoms of pain and drainage, heal wounds to 
prevent infection, reduce the frequency of flare-ups, prevent 
disease progression, and improve the patient’s QOL.3,53 

Treatment should be individualized through a shared deci-
sion-making process while considering the patient’s overall 
disease severity, the location and extent of active lesions, 
and any comorbidities.54 Selection of a specific treatment 

approach should also factor in the efficacy, safety, cost, 
and any agent- or patient-related variables that may influ-
ence the desired outcomes. Current options include lifestyle 
modifications, complementary and alternative medicines 
(CAM), topical agents, intralesional therapies, systemic 
antibiotics, hormonal therapies, retinoids, nonbiologic 
systemic anti-inflammatory agents, biologic therapies, and 
surgical management. Practitioners should also address the 
need for pain management and wound care in applicable 
patients with HS. 

In 2019, the US and Canadian Hidradenitis Suppurativa 
Foundations jointly published 2 guidelines that provide 
evidence-based recommendations for management of patients 
with HS.40,55 Part I of these guidelines addresses screening 
for comorbidities, grading/classification of disease, lifestyle 
modifications, CAM, surgical procedures, patient management, 
and wound care.40 Part II addresses topical and intralesional 
therapies, systemic antibiotics, hormonal therapies, retinoids, 
systemic anti-inflammatory agents, biologic agents, and 
management of pediatric and pregnant patients.55 A suggested 
treatment algorithm based on these guidelines is shown in 
FIGURE 2.54 The evidence supporting the recommendations in 
these guidelines was current through December 2018. Since that 
time, there have been nearly 2000 articles published on HS in 
the PubMed database alone, reflecting the updated awareness 
of the pathogenesis and potential therapeutic targets for HS. 
It is also important to keep in mind that most of the currently 
recommended therapies lack formal regulatory approval and 
are used off-label for management of HS, and the recommen-

TABLE 1. SEVERITY CLASSIFICATION SYSTEMS FOR HS2,16,37,40,44-46  (continued)

Physician Global Assessment 
for Hidradenitis Suppurativa 
(HS-PGA)

Clear: no inflammatory or noninflammatory 
nodules

•  Frequently used to measure clinical 
improvement in clinical trials

•  Not routinely used in clinical practice
•  Does not address symptom or 

psychological burden of disease

Minimal: only the presence of 
noninflammatory nodules

Mild: fewer than 5 inflammatory nodules, 
or 1 abscess or draining fistula and no 
inflammatory nodules

Moderate: 5 or more inflammatory nodules, 
or 1 abscess or draining fistula and 1 or more 
inflammatory nodules, or 2-5 abscesses 
or draining fistulas and fewer than 10 
inflammatory nodules

Severe: 2-5 abscesses or draining fistulas and 
10 or more inflammatory nodules

Very severe: more than 5 abscesses or 
draining fistulas

HS, hidradenitis suppurativa; QOL, quality of life.
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dation for their use is mostly based on expert opinion from 
lower-quality studies. The sections below summarize the avail-
able literature and the recommendations from these published 
guidelines and provide additional information with a focus on 
the rapidly emerging evidence for the use of biologic agents for 
management of HS.

Lifestyle Modifications and CAM
Due to the possible links between smoking and HS, and the 
overall detrimental effects of smoking on general health, 
smoking cessation is recommended for all patients.40 Simi-
larly, screening for obesity is recommended for improving 
overall health outcomes in patients with HS.40 There are no 
consensus recommendations on a specific dietary approach 
for patients with HS, but small studies have suggested 

improvements in HS symptoms for patients who reduced or 
eliminated potential triggering foods such as Brewer’s yeast 
and dairy products.40,56 The North American guidelines also 
do not provide specific recommendations on methods to 
reduce mechanical stress, but it is reasonable to offer sugges-
tions for patients in whom friction is a potential trigger.54 
These include the use of breathable and absorbent fabrics 
such as 100% cotton, sports bras and camisole tanks without 
underwires for women, and loose-fitting boxers for men.30 In 
small studies of patients with Hurley stage I or II HS, zinc 
gluconate 90 mg daily, either as monotherapy or in combina-
tion with topical triclosan or oral nicotinamide, was shown 
to reduce symptoms and improve Dermatology Life Quality 
Index (DLQI) scores when used in refractory cases or as 
maintenance therapy following remission.40,57 

FIGURE 2. TREATMENT ALGORITHM FOR HIDRADENITIS SUPPURATIVA54

 

Adapted from Jafari SMS, Hunger RE, Schlapbach C. Hidradenitis suppurativa: current understanding of pathogenic mechanisms and suggestion for treatment 
algorithm. Front Med (Lausanne). 2020;7:68. doi:10.3389/fmed.2020.00068, under the terms of the Creative Commons Attribution License (CC BY).

Hurley I (mild)

Lifestyle 

modification and 

general treatment

Cessation of smoking
Reduction of body weight

Advise wearing loose fitting clothing to avoid friction with skin
Advise antiseptic wash to keep skin clean to reduce odor

Refer for psychological support as needed
Pain management

Topical antibiotics (eg, clindamycin 1%)

Intralesional steroids for acute/recalcitrant lesions

Zinc gluconate

Combination systemic antibiotics
(eg, clindamycin and rifampin)

Biologic agents (eg, adalimumab, infliximab,
anakinra, ustekinumab, secukinumab)

Other agents (eg, hormonal therapies, 
retinoids, cyclosporine)

Medical treatment

Surgical and laser 

treatment

Hurley II (moderate) Hurley III (severe)

Monotherapy systemic antibiotics
(eg, doxycycline, minocycline)

Incision & drainage; CO2 laser

Deroofing; local excision; CO2 laser

Wide radical excision
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Surgical Procedures
Surgical procedures can be used alone or in combination with 
medical treatments for management of all stages of severity. 
Incision and drainage (I&D) of inflammatory lesions can 
provide acute pain relief, but the recurrence rate is high.40 
I&D is also less effective than other surgical procedures, 
so it is recommended primarily for acute relief when other 
procedures are not immediately available, or to allow for a 
smaller definitive procedure to be performed in the future.40 
Deroofing, which is a minimally-invasive procedure that can 
be performed under local anesthesia in an outpatient facility, 
involves probing sinus tracts and removing the top surface of 
the skin while leaving the underlying base intact.58 The resulting 
wound heals with minor scarring and low risk of recurrence, 
which makes deroofing procedures preferable to I&D in most 
situations where the procedures are indicated.40 Other options 
include laser therapy and surgical excision of affected areas.

Topical Agents and Intralesional Therapies
Topical therapies are typically reserved for patients with 
Hurley stage I or II disease, and may include skin cleansers, 
keratolytic agents, and topical antibiotics.  Choices of skin 
cleansers recommended by the guidelines include chlorhexi-
dine, benzoyl peroxide, and zinc pyrithione.55 In one case 
series, the use of the keratolytic and antiseptic agent resor-
cinol was effective at reducing pain and lesion drainage in 
patients with Hurley stage I or II HS when applied as a 15% 
cream twice daily during flares, but a high incidence of irri-
tant dermatitis may limit its usefulness.37 Clindamycin 1% 
solution is the only topical antibiotic that has been studied 
in HS. In one small randomized controlled trial of patients 
with Hurley stage I or II HS, clindamycin 1% applied topi-
cally twice daily for 3 months was significantly more effec-
tive than placebo in improving patient self-assessment and 
reducing pustule counts, but there was no benefit on inflam-
matory nodules or abscesses.59 Topical clindamycin was also 
found to have similar efficacy to oral tetracycline in a double-
blind trial of 46 patients with mild-to-moderate disease.55 The 
use of topical clindamycin has been shown to increase the 
development of resistant strains of Staphylococcus aureus 
in patients with HS.60 Benzoyl peroxide is occasionally 
combined with topical clindamycin to reduce this risk, but 
the benefits in HS are unknown.55 Direct injection of triam-
cinolone acetonide 10 mg/mL into inflamed lesions has 
been shown to reduce pain, redness, edema, and lesion 
size, and this approach is recommended as monotherapy 

or as adjunctive therapy for acute flares or management of 
recalcitrant lesions.37 

Systemic Antibiotics
Systemic antibiotics are the most frequently prescribed medi-
cations for patients with HS. One large multinational survey 
reported that 85.6% of patients received them as part of their 
current or past medical regimens, which far exceeded the use 
of any other class of medication for HS.7 Systemic antibi-
otics are typically started as monotherapy for patients with 
Hurley stage I or II HS who are either refractory or intolerant 
to topical agents or who have abscesses. Tetracycline 500 
mg twice daily, doxycycline 50 mg-100 mg twice daily, or 
minocycline 50 mg-100 mg twice daily in 12-week courses of 
therapy are preferred for monotherapy regimens due to their 
lower susceptibility to developing resistant organisms and 
their limited use for other indications.4 These agents are 
contraindicated during pregnancy, and they should not be 
used in patients younger than 9 years of age due to the risk 
of discoloration of teeth.37 Dapsone 25 mg-200 mg daily 
may be considered as an alternative for monotherapy. Due 
to its risk of hemolytic anemia and contraindications in 
G6PD deficiency, dapsone should be reserved for patients 
with Hurley stage I or II HS whose treatment with first-line 
agents has failed.37 For patients with Hurley stage II or III 
HS, combinations of systemic antibiotics may be consid-
ered, either as the sole medication regimen or as adjunc-
tive therapy. The preferred regimen includes dual therapy 
with clindamycin 300 mg twice daily and rifampin 300 mg 
twice daily for 8 to 12 weeks.55 An alternative option is 
triple therapy with moxifloxacin 400 mg daily, metronida-
zole 500 mg three times daily, and rifampin 300 mg twice 
daily for 12 weeks (with the metronidazole discontinued 
after 6 weeks to reduce the risk of neurological toxicity).55 
Ertapenem, when administered intravenously at a dose of 
1 gram daily for 6 weeks, was shown to be effective in 
facilitating remission in Hurley stage I and II HS and in 
improving QOL in Hurley stage III. Due to concerns over 
development of resistance and barriers with parenteral use, 
it is typically reserved as a last-line antibiotic therapy for 
rescue therapy or as a bridge to surgical intervention.55 

Hormonal Therapies
Based on the observations suggesting a role of sex hormones 
in the pathogenesis of HS, several agents with hormonal or 
antiandrogenic properties have been investigated. These include 
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estrogens, progestins, combination oral contraceptives, spirono-
lactone, metformin, and finasteride. Overall, hormonal therapies 
appear to reduce disease activity when used as monotherapy 
in females with mild-to-moderate disease, and they may have 
benefits as adjunctive therapy in female patients with more 
severe disease. Patients with perimenstrual flares or evidence 
of hyperandrogenism (eg, PCOS) may be more likely to receive 
benefits from hormonal therapies.55 

Retinoids
Isotretinoin and acitretin are oral retinoids and vitamin A 
derivatives. Retinoids have been shown to decrease keratino-
cyte proliferation and normalize keratinocyte differentiation, 
and they have some anti-inflammatory effects.61 Isotretinoin 
has historically been used for management of severe acne 
vulgaris, while acitretin has demonstrated modest efficacy 
in treatment of other inflammatory skin conditions such as 
psoriasis. For HS, both agents have demonstrated efficacy in 
patient-reported improvements in small cohorts with mostly 
Hurley stage II or III disease.55 Adverse effects include dry 
skin and mucous membranes, lipid profile abnormalities, 
alopecia, decreased night vision, joint pain, and mood disor-
ders. Both agents are contraindicated in pregnancy due to 
their teratogenic effects, and there are strict monitoring and 
behavioral requirements for women of childbearing potential 
who use isotretinoin or acitretin. Due to these limitations, 
both agents are typically reserved for moderate-to-severe 
HS in patients whose treatments have failed other first-line 
agents or those with comorbid nodulocystic acne.37,55 

Systemic Anti-inflammatory Agents
Data on the use of traditional systemic immunosuppressive 
agents in patients with HS are limited, and the results have 
been disappointing. Methotrexate and azathioprine showed 
little or no success in HS, and their use is not recommended.55 
Cyclosporine has shown some efficacy in patients with HS, 
but a high incidence of adverse effects limits its use to short 
durations, and recurrence is high after discontinuation.55 Due 
to its effects on the cytochrome P450 3A4 system, drug inter-
actions are also a concern with cyclosporine use. Systemic 
steroids may be useful for acute treatment of flares, but 
toxicity precludes their use long term.55 

Biologic Agents
The increased awareness of the role that various inflamma-
tory cells and mediators play in the pathogenesis of HS has 

led to investigations into the potential benefits of biologic 
therapies for this disorder. The first published case involved 
the use of the TNF-α inhibitor infliximab in a patient with 
HS and Crohn disease in 2001, and the patient experienced 
significant improvement in both conditions.62 Since that time, 
clinical studies have investigated the effects of other TNF-α 
inhibitors, as well as IL-1 inhibitors, IL-12/-23 inhibitors, 
IL-17 inhibitors, and IL-23 inhibitors. Due to their immuno-
suppressive effects, there is a potential increased risk of infec-
tions and malignancy with all biologic agents. All patients 
should be tested for tuberculosis before starting a biologic, 
and other infectious risks (eg, HIV, hepatitis B virus) should 
be evaluated according to current guidelines. Patients should 
not receive live vaccines during treatment with a biologic, 
so a careful evaluation of a patient’s immunization history 
should be performed before starting treatment. The sections 
that follow will provide a brief review of the current data on 
each of these classes in the management of patients with HS.

TNF-α inhibitors
Adalimumab

Adalimumab is a recombinant human anti-TNF-α IgG1 
monoclonal antibody. To date, it is the only biologic agent 
to receive regulatory approval for treatment of HS. This was 
based on the results of the PIONEER-1 and PIONEER-2 
trials, which were similarly designed phase 3, double-
blind, placebo-controlled, randomized trials that enrolled a 
combined 633 patients.63 Patients were eligible for inclusion 
if they had moderate-to-severe HS, were TNF-α inhibitor 
naïve, and had an inadequate response to oral antibiotics. Each 
trial was divided into a period 1 of 12 weeks and a period 2 of 
24 weeks. Patients initially assigned to adalimumab received 
subcutaneous doses of 160 mg on week 0, 80 mg on week 2, and 
40 mg weekly beginning on week 4. During period 2, patients 
were reassigned randomly to adalimumab 40 mg weekly, 
adalimumab 40 mg every other week, or matching placebo. 
Following completion of period 2, patients could enter an 
open-label extension if they met criteria for relapse or disease 
worsening. The primary end point was the percentage of 
patients in each group who achieved the Hidradenitis Suppu-
rativa Clinical Response (HiSCR) criteria. A significantly 
higher proportion of patients achieved the HiSCR with adali-
mumab at week 12: 41.8% versus 26.0% for PIONEER-1 (P 
= .003) and 58.9% versus 27.6% for PIONEER-2 (P <.001). 
There were no significant differences in the primary outcome 
among the treatment groups during period 2. 
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Following completion of the PIONEER studies, patients who 
entered the open-label extension were followed for up to 168 
weeks.64 The HiSCR was evaluated for 2 groups of patients 
in this trial: patients who remained on weekly adalimumab 
continuously, and a subset of responders plus partial responders 
(PRRs). The PRRs only included patients who received 
continuous adalimumab weekly and who had either achieved 
the HiSCR (responders) or who had not achieved the HiSCR 
but had achieved at least a 25% reduction in lesion count at the 
end of period 1 (partial responders). For the patients receiving 
continuous weekly adalimumab, 52.3% had achieved HiSCR at 
week 12, and 52.3% achieved HiSCR at week 168. For the PRRs, 
73.0% achieved HiSCR at week 12, and 57.1% achieved HiSCR 
at week 168. More recently, the SHARPS trial investigated 
the efficacy and safety of combining adalimumab in patients 
undergoing wide-excision surgery for moderate-to-severe 
HS.65 This was a randomized, double-blind, placebo-controlled 
trial of 206 patients. Eligible patients received a loading dose 
followed by 40 mg weekly of adalimumab or matching placebo 
during a 12-week preoperative period, a 2-week perioperative 
period, and a 10-week postoperative period. The primary end 
point was the percentage of patients who achieved HiSCR in 
all body regions at 12 weeks. Adalimumab was significantly 
better than placebo for the primary end point (48% vs 34%; P = 
.049), with no increased risk of postoperative wound infection 
or hemorrhage. However, there was no significant difference in 
the proportion of patients who required less extensive surgery 
than originally planned. 

There are several implications from the results of the 
PIONEER and SHARPS studies. First, the response to adali-
mumab in patients with HS is less than that seen in other 
inflammatory skin conditions such as psoriasis. Second, some 
patients may require up to 6 months to achieve the full benefit 
from adalimumab. Third, relapse is rapid after discontinuation 
of the drug. Fourth, adalimumab appears to be safe for use in 
the perioperative period, but it does not appear to significantly 
alter the extent of surgical excision. Based on these findings, the 
following recommendations have been proposed for the use of 
adalimumab in patients with HS66:

•  Adalimumab should be considered the first-line biologic 
agent for moderate-to-severe HS in patients whose conven-
tional treatments failed.

•  In nonresponders (with <25% improvement in abscesses 
and inflammatory nodules [AN count] after 12 weeks), 
adalimumab should not be continued.

•  In partial responders (with 25%-50% improvement in AN 

count after 12 weeks), consider continuing treatment and 
re-evaluate after an additional 3 months.

•  Adalimumab should not be interrupted during the 
perioperative period.

Infliximab

Infliximab is a chimeric mouse/human anti-TNF-α IgG1 
monoclonal antibody. In a single-center, double-blind, 
placebo-controlled trial, 33 patients with moderate-to-
severe HS were randomized to infliximab 5 mg/kg intrave-
nously or matching placebo at weeks 0, 2, and 6, and every 
8 weeks thereafter.67 The primary end point was the propor-
tion of patients achieving a 50% or greater reduction in the 
HS Severity Index score at week 8. The results indicated a 
nonsignificant trend in the primary outcome in favor of inflix-
imab (27% vs 5%; P = .092).55,67 Infliximab-treated patients 
received significant improvements in secondary measures 
for DLQI score, pain scores, and PGA scores. Given the low 
response rates in this trial, some investigators questioned the 
need for higher doses of infliximab for patients with HS. One 
study prospectively analyzed a cohort of patients to evaluate 
the efficacy of high-dose infliximab.68 Most patients received 
loading doses of infliximab 7.5 mg/kg at weeks 0, 2, and 6, 
followed by every 4 weeks. A second group of patients were 
escalated to infliximab 10 mg/kg intravenously at the same 
intervals due to previous treatment failure on the lower dose. 
The primary end point was the proportion of patients who 
achieved an HS-PGA score of 0-2. At week 12, 70.8% of the 
patients in the infliximab 7.5 mg/kg group achieved the end 
point, while 50% of the patients who had escalated to 10 mg/
kg due to previous treatment failure achieved the end point. 
Limitations with the use of infliximab include its need for 
intravenous administration and its propensity to foster devel-
opment of autoantibodies, leading to decreased efficacy in 
some patients with long-term use. Based on these factors, 
infliximab is generally considered a second-line biologic 
agent after adalimumab, and doses may need to be escalated 
to 10 mg/kg every 4 weeks for optimal control. 

Other TNF-α inhibitors

Data on the use of other TNF-α inhibitors for the management 
of HS, including golimumab, certolizumab, and etanercept, 
are either limited to case series or have shown mixed results. 
Etanercept failed to show any significant benefit in a small, 
double-blind, placebo-controlled trial of 20 patients with 
moderate-to-severe HS, and its use is not currently recom-
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mended for HS.66,69 In addition to the other risks associated 
with infections and malignancy, TNF-α inhibitors should be 
used cautiously in patients with heart failure or demyelinating 
disorders because they may exacerbate these conditions. 

IL-1 inhibitors
Anakinra

Anakinra is a recombinant form of the human IL-1 receptor 
antagonist (IL-1Ra). IL-1Ra works as a competitive inhibitor 
of IL-1α and IL-1β, blocking their proinflammatory activity. 
In one double-blind, placebo-controlled, randomized trial, 
20 patients with Hurley stage II or III HS received anakinra 
100 mg subcutaneously daily or matching placebo for 12 
weeks.70 The primary end point was an investigator-derived 
measure of disease activity scores, with DLQI, and pain 
scores included as secondary measures. At 12 weeks, signifi-
cantly more anakinra-treated patients achieved the primary 
outcome (78% vs 20%; P = .02), but there was no difference 
in DLQI or pain scores. Anakinra requires daily injections, 
and it is associated with a high rate of injection site reac-
tions.69 Current guidelines recommend anakinra as a third-
line biologic for moderate-to-severe HS in patients whose 
treatment with adalimumab and infliximab failed.55 

IL-12/-23 inhibitors
Ustekinumab

Ustekinumab is a human IgG1 monoclonal antibody that 
binds selectively to the p40 subunit of IL-12 and IL-23. 
It was studied in one open-label trial of 17 patients with 
moderate-to-severe HS.69 Patients received ustekinumab (45 
mg subcutaneously if ≤100 kg and 90 mg subcutaneously if 
>100 kg) on weeks 0, 4, 16, and 28, and they were followed 
to 40 weeks. The results showed that HiSCR was achieved 
in 47% of the patients, and moderate-to-marked improve-
ment in the modified Sartorius score was achieved in 82% 
of patients. However, there was no significant difference in 
DLQI or pain scores. Current guidelines do not provide a 
recommendation for the use of ustekinumab in HS, but its 
maintenance dosing regimen administered every 12 weeks 
may make it an attractive alternative option if further studies 
confirm its efficacy.

IL-17 inhibitors
Secukinumab

Secukinumab is a human IgG1 monoclonal antibody that 
inhibits IL-17A. Several case reports have described signifi-

cant improvement when secukinumab was used in patients 
with severe, recalcitrant HS, including in patients after 
failure with TNF-α inhibitors.71,72 In one open-label study of 
20 patients with moderate-to-severe HS, all patients received 
loading doses of secukinumab 300 mg subcutaneously 
weekly for 5 weeks, followed by either secukinumab 300 mg 
subcutaneously every 2 weeks or every 4 weeks. By week 
24, HiSCR was achieved by 70% of the patients, including 5 
of 6 patients with previous use of TNF-α inhibitors, and no 
serious adverse effects were reported.73 A recent systematic 
review of published data on the use of IL-17 inhibitors for HS 
reported that 57.1% of patients responded to secukinumab 
therapy in an average response period of 16.2 weeks, with 
generally mild adverse effects.74 

Following these preliminary investigations, 2 large, identical 
phase 3, placebo-controlled trials (SUNSHINE and SUNRISE) 
of patients with moderate-to-severe HS were conducted.75,76 The 
results of these 2 studies were presented in abstract form at the 31st 
European Academy of Dermatology and Venereology (EADV) 
Congress in September 2022.77 A combined total of 1084 patients 
were enrolled and randomized to receive secukinumab 300 mg 
subcutaneously every 2 weeks, secukinumab 300 mg subcuta-
neously every 4 weeks, or matching placebo for 16 weeks. All 
patients then received active drug for up to week 52. The primary 
end point for both trials was the proportion of patients who 
achieved HiSCR at 16 weeks. Change in AN count, incidence 
of flares, and pain responses were also measured. Significantly 
more patients receiving secukinumab every 2 weeks achieved 
HiSCR compared with placebo in both trials (SUNRISE: 42.3% 
vs 31.2%; P <.05; and SUNSHINE: 45.0% vs 33.7%; P <.05). 
For the group of patients receiving secukinumab every 4 weeks, 
the difference in HiSCR compared with placebo was significant 
only in the SUNRISE trial (SUNRISE: 46.1% vs 31.2%; P <.05 
and SUNSHINE: 41.8% vs 33.7%; P = NS). These data suggest 
that secukinumab may be another important option for manage-
ment of patients with moderate-to-severe HS, particularly if 
long-term efficacy can be confirmed. In addition to the risks 
of infections and malignancy, IL-17 inhibitors should be used 
cautiously in patients with inflammatory bowel disease because 
they may exacerbate these conditions.

Biologic Agents in the Pipeline
Bermekimab

Bermekimab is a human IgG1 monoclonal antibody directed 
specifically at IL-1α that is currently in development. 
In a published phase 2, open-label study, 42 patients with 
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moderate-to-severe HS were divided into 2 groups: previ-
ously failed TNF-α therapy (group A), or TNF-α therapy 
naïve (group B).78 All patients received bermekimab 400 mg 
subcutaneously weekly for 12 weeks. The results showed that 
63% and 61% achieved HiSCR at 12 weeks in group A and 
group B, respectively. The lack of a control group makes it 
difficult to draw firm conclusions, but the benefit in patients 
who were refractory to TNF-α therapy is promising. A sepa-
rate phase 2, dose-ranging study of bermekimab with both 
placebo and adalimumab comparator arms is ongoing with an 
estimated completion date in May 2024.79 

Bimekizumab

Bimekizumab is a human IgG monoclonal antibody selectively 
targeting IL-17A and IL-17F that is currently under develop-
ment. It has been studied in a phase 2, randomized, placebo-
controlled trial of 90 patients with moderate-to-severe HS.80 

At week 12, bimekizumab had a significantly higher rate of 
responders compared with placebo (57.3% vs 26.1%). On 
secondary analysis, there was also a trend toward a higher 
percentage of patients achieving HiSCR75 and HiSCR90 with 
bimekizumab compared with either adalimumab or placebo. 
Two identical, randomized, placebo-controlled, phase 3 trials 
(BE HEARD I and BE HEARD II) of bimekizumab in HS are 
currently underway.81,82 In total, 1014 patients with moderate-
to-severe HS were enrolled and randomized to receive 1 
of 3 dosing regimens of bimekizumab or placebo for 16 
weeks, with safety follow-up to 71 weeks. The primary 
end point for both trials is the proportion of patients who 
achieve HiSCR. The BE HEARD II trial was completed in 
October 2022, while the BE HEARD I trial is expected to be 
completed in March 2023. 

STAR

What are the actions that pharmacists can take as part 
of a multidisciplinary approach for managing patients 
with HS?

Role of the Pharmacist
HS is a complex disease that requires a multidisciplinary 
approach to management. As the medication experts, phar-
macists are an integral member of the health care team to 
assist these patients with achieving optimal outcomes. 
Pharmacists, particularly those who work in the community 
setting, are often considered the most accessible health care 

practitioners. Patients with HS may initially present to their 
pharmacy seeking over-the-counter remedies for their condi-
tion. Pharmacists are in an ideal position to intervene by 
educating the patient about their condition and referring them 
to other health care practitioners for formal diagnosis and 
appropriate care. Pharmacists can also provide recommenda-
tions for lifestyle modifications that can reduce the risk of 
flares and minimize risks from comorbidities. These include 
weight loss strategies, clothing recommendations to reduce 
friction, and counseling on smoking cessation. 

The pharmacist can play an important part in educating 
patients and health care practitioners about the disease. 
Inherent in this is correcting some common fallacies about 
the condition83: 

•  HS is not contagious, and it cannot be transmitted from 
one person to another

•  HS is not an infection (and not a sexually 
transmitted infection)

•  HS is not related to a person’s hygiene or how well  
they wash

With their knowledge of the current guidelines, pharmacists 
can facilitate the use of appropriate medication regimens by 
recommending therapies to match a patient’s severity level, 
potentially decreasing the need for repeated health care encoun-
ters and reducing patient dissatisfaction with their care. One 
recent study of electronic health records revealed that only 
0.8% of prescriptions for patients with HS were biologics, while 
a separate study found that patients received an average of 4 
different medications before receiving a biologic agent.84,85 Both 
of these findings represent potential missed opportunities to 
slow or prevent disease progression by implementing biologic 
therapy earlier. Similarly, pharmacists can recommend hormonal 
therapies to potentially reduce exacerbations for women who 
experience flares around menses. 

By conducting thorough medication reviews, pharmacists 
can also identify potential medication-related problems and 
intervene to avoid them. Women who are pregnant or who are 
attempting to conceive should be warned about the potential 
risks of tetracyclines, finasteride, and retinoids to the fetus. 
Rifampin causes induction of the cytochrome P450 system and 
may cause serious interactions with other medications. Selec-
tion of an appropriate biologic agent requires consideration of 
comorbidities, as TNF-α inhibitors may worsen heart failure or 
demyelinating disorders, and IL-17 inhibitors may exacerbate 
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inflammatory bowel disease. Pharmacists should also review the 
immunization history for any patient being started on biologic 
therapy because live vaccines should be administered prior to 
beginning the biologic agent.

Pharmacists can also play a vital role in ensuring access, 
affordability, and adherence of treatments for patients with 
HS. Pharmacists can review a patient’s medication regimen to 
suggest cost-effective substitutions. For patients with insur-
ance, pharmacists can assist with navigating the formulary and 
prior authorization process. In one study of a community-based 
specialty pharmacy that provided comprehensive care services 
to patients with HS, the use of a standard prior authorization 
(PA) workflow significantly reduced the average time to receive 
a PA decision and to the first fill of the prescription compared 
to processing through the provider’s office.86 Pharmacists can 
refer patients to manufacturer websites for information about 
patient assistance programs for many of the biologic agents. 
The emergence of biosimilars and interchangeable products 
offers additional opportunities for pharmacists to dispense 
biologic therapies at a reduced cost. Pharmacists can identify 
the current status of biologic agents at the FDA Purple Book 
website (https://purplebooksearch.fda.gov/). Depending on state 
and local regulations, pharmacists may be able to automatically 
substitute any biologic that is deemed interchangeable, whereas 
agents designated with biosimilar status require physician 
approval before substitution. Patients should also be instructed 
on the proper storage and administration of biologic agents 
to increase their effectiveness and reduce the risk of adverse 
effects. It is important for pharmacists to counsel patients about 
reasonable expectations with their therapies because biologic 
agents are not curative for HS and may require up to 6 months 
to achieve full effectiveness.

Conclusion
HS is a chronic, inflammatory skin disorder that negatively 
impacts a patient’s functioning and QOL. Lack of awareness 
of the condition and misdiagnosis contribute to delays in 
receiving optimal care. Treatment options for patients with 

HS have historically included topical or systemic antibiotics, 
intralesional steroids, hormonal agents, retinoids, systemic 
anti-inflammatory agents, and surgical procedures. However, 
with the recent increased interest in the role that inflamma-
tion plays in the progression of the disease, several different 
classes of biologic agents have now been investigated. To date, 
adalimumab is still the only biologic agent with regulatory 
approval for HS, and it is considered the first-line biologic 
for patients with moderate to severe disease. Other biologic 
agents have data to support their use in HS, and practitioners 
should always individualize treatment regimens to achieve the 
best possible outcomes for their patients. Pharmacists play an 
important role in the care of patients with HS by educating them 
about the disease and its treatments, referring patients for appro-
priate care, recommending guideline-directed medication thera-
pies, identifying and resolving medication-related problems, 
and assisting with medication fulfillment and adherence.
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POSTTEST QUESTIONS

1. TD is a 36-year-old woman with Hurley stage II 
hidradenitis suppurativa (HS) who presents to the 
dermatology clinic for follow-up. She was started on 
adalimumab 3 months ago, and she is currently taking 
40 mg subcutaneously once weekly. At today’s visit, 
her abscess and nodule count has been reduced by 40%. 
Which is the best recommendation for management of 
this patient’s HS? 
A. Continue adalimumab and re-evaluate in 3 months
B. Discontinue adalimumab and begin ustekinumab
C. Discontinue adalimumab and begin anakinra
D. Discontinue adalimumab and begin cyclosporine

2. Which issue has the most evidence to support its role 
as a causative factor in the development of HS? 
A. Poor hygiene
B. Alcohol use
C. Infection
D. Smoking

3. According to current treatment guidelines, which 
medication regimen would be most beneficial to 
recommend as initial therapy for a patient with Hurley 
stage I hidradenitis suppurativa? 
A. Topical tacrolimus 0.1% twice daily for 6 weeks
B. Topical clindamycin 1% twice daily for 12 weeks
C. Subcutaneous adalimumab 40 mg weekly for 12 weeks
D. Oral acitretin 0.2 mg/kg daily for 12 weeks

4. You are a pharmacist who is scheduled to deliver a 
presentation to a community support group for patients 
with HS and their caregivers. Which education point is 
important to discuss as part of your presentation?
A. HS is more common in White patients than in African 

American patients.
B. The majority of patients with HS have a first-degree 

relative with the disorder.
C. HS is not contagious, and it cannot be transmitted 

from one person to another.
D. The use of a high-carbohydrate, low-protein diet is 

recommended to reduce HS symptoms.

5. Which comorbidity is frequently associated with HS? 
A. Hypothyroidism
B. Depression
C. Glaucoma
D. Asthma

6. BL is a 23-year-old man with a history of severe 
HS. Multiple treatments, including adalimumab and 
infliximab, have previously failed and his dermatologist 
is considering starting secukinumab. In addition to 
evaluating for tuberculosis and other infection risks, 
which condition would be most appropriate to screen 
for in BL to minimize the risk of adverse effects with 
secukinumab therapy? 
A. Heart failure
B. Multiple sclerosis
C. Inflammatory bowel disease
D. Plaque psoriasis

7. Which severity classification system is most appropriate 
for evaluating the impact of HS on a patient’s quality  
of life? 
A. Hidradenitis suppurativa clinical response
B. Hurley staging system
C. Hidradenitis suppurativa physician global assessment
D. Dermatology life quality index

8. Which action would best reflect an appropriate action 
for a pharmacist to take in supporting patients with HS? 
A. Administering the live influenza nasal vaccine to a 

patient on a biologic agent
B. Diagnosing a patient who presents to the pharmacy 

with nodules and abscesses
C. Educating a patient about expectations and proper 

administration of a biologic agent
D. Automatically substituting a biosimilar agent for a 

branded biologic agent to save money

9. Which biologic agent reduces the burden of disease 
activity in patients with HS primarily by inhibiting the 
effects of interleukin-17A? 
A. Adalimumab
B. Anakinra
C. Secukinumab
D. Infliximab

10. A patient with Hurley stage III HS has not achieved 
an adequate response after receiving 6 months of 
adalimumab therapy. His physician would like to switch 
him to a different biologic agent. According to current 
guidelines, which would be the most optimal agent to 
recommend in this situation? 
A. Anakinra
B. Ustekinumab
C. Infliximab
D. Etanercept
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