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CASES 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 MTM Consult in this issue of Pharmacy Times®, 
Jennifer Gershman, PharmD, CPh, discusses how 
pharmacists play a key role in encouraging patients to get 
COVID-19 booster vaccines, noting that educating patients, 
posting on social media, and countering misinformation are 
critical strategies.

Also in this issue, we look at some of winter’s other 
challenges and how to manage and treat these conditions. 
In the Cover Feature, Kathleen Kenny, PharmD, RPh, 
offers advice on relieving the pain and pressure of sinus 
congestion. Other articles look at helping patients choose 
antipyretics, the latest on long COVID, and a primer on 
point-of-care testing.

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

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

Drug name Indication Manufacturer Date 
approved

Fecal microbiota, live-jslm 
(Rebyota)

For the prevention of recurring Clostridioides difficile infection (CDI) 
among patients 18 years and older after an antibiotic treatment for 
recurrent CDI

Ferring 
Pharmaceuticals Inc

11/30/22

Olutasidenib (Rezlidhia) For the treatment of adults with relapsed or refractory acute myeloid 
leukemia with a susceptible IDH1 mutation detected by an FDA-
approved test

Rigel 
Pharmaceuticals, Inc

12/1/22

Tenofovir alafenamide (Vemlidy) For the treatment of chronic hepatitis B virus infection in adolescents 12 
years and older with compensated liver disease

Gilead Sciences, Inc 11/2/22

Adalimumab-aacf (Idacio) For the treatment of several chronic dermatologic conditions such 
as rheumatoid arthritis, plaque psoriasis, ulcerative colitis, psoriatic 
arthritis, hidradenitis suppurativa, and juvenile idiopathic arthritis

Fresenius Kabi 12/14/22

Cariprazine (Vraylar) As an adjunctive therapy to antidepressants for treating adult patients 
with major depressive disorder

AbbVie and Gedeon 
Richter Plc

12/16/22

FoundationOne Liquid CDx As a companion diagnostic to identify patients with non–small cell lung 
cancer whose tumors have EGFR exon 19 deletions or exon 21 L858R 
substitutions and who are candidates for treatment with a group of 
current and future EGFR tyrosine kinase inhibitors.

Foundation 
Medicine, Inc

12/21/22

Tocilizumab (Actemra) For the intravenous treatment of COVID-19 in individuals who are 
hospitalized and receiving systemic corticosteroids and require 
supplemental oxygen, noninvasive or invasive mechanical ventilation, 
or extracorporeal membrane oxygenation

Genentech 12/21/22

Lenacapavir (Sunlenca) A first-in-class capsid inhibitor for the treatment of adult patients 
with HIV-1 whose infections cannot be successfully treated with other 
available therapies due to resistance, intolerance, or safety concerns

Gilead Sciences, Inc 12/22/22

Mosunetuzumab-axgb (Lunsumio) For the treatment of adult patients with relapsed or refractory follicular 
lymphoma following treatment with at least 2 prior lines of systemic 
therapy

Genentech 12/22/22

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

OPIOID OVERDOSES HIT NEW LEVELS during COVID-19. More than 
91,000 Americans died from drug overdoses in 2020, a 31% 
increase from 2019.1  

With more than 411,000 “excess” deaths resulting from COVID-
19, according to the CDC,2 overdoses have been and remain a 
public health crisis. Excess deaths are typically defined as the dif-
ference between the observed numbers of deaths in specific time 
periods and expected numbers of deaths in the same time periods. 
The CDC now attributes 1.17 million deaths to the pandemic, with 
“excess” deaths over baseline mortality converging close to 0 over 
the past few months.2 

By comparison, nearly 1 million Americans have died from drug 
overdoses in the past 2 decades.1 Although the pandemic rightly 
received our attention, drug overdoses still simmered in the back-
ground, growing and not shrinking, despite successful efforts to 
plug a hole in deaths related to opioid-prescription misuse. 

PRESCRIPTION OVERDOSES FOR OPIOIDS LEVEL OFF
Although drug overdose deaths have nearly quintupled since the 
turn of the century, deaths attributed to prescription opioids have 
leveled off at approximately 15,000 per year over the past few 
years. Meanwhile synthetic opioid deaths have skyrocketed, with a 
10-fold increase between 2015 and 2020, now causing more than 
50,000 deaths per year.3 

Notably, overdoses from amphetamines and benzodiazepines 
have also risen quickly over roughly the same period, a trend that 
is inextricably linked to the “balloon effect”: A national effort to 
crack down on prescription opioid misuse resulted in more non-
opioid and non–prescription opioid drug overdoses. 

PHARMACY ROLE EVOLVES TO PUBLIC HEALTH AND 
SAFE USE 
Dispensing naloxone and documenting a plan of care by obtain-
ing the diagnosis and intended duration of therapy have become 
standards of practice for many pharmacists. Pharmacies that 
choose to implement these safeguards often think of themselves 
as important stewards of the opioid prescriptions that they are 
dispensing. But pharmacy is now being asked to take on a public 
health role beyond opioid prescription stewardship. Lives can 
be saved by dispensing naloxone to an at-risk household, even if 
there are no prescription opioids in that household. Parents can 
be counseled on methamphetamine and the holes it creates in 
the human brain after just 1 use. And of course, the rising deaths 
of nonprescription opioid misuse call for expanded stewardship 
activities beyond opioids. 

Watch Out for 
Overcorrections, 
Unintended 
Consequences
After Not Paying Attention, 
Looking Other Way for Years, Is 
the Pharmacy Industry Letting 
Patients Down Again by Employing 
Crude Methods of Controlled 
Substances Monitoring?
By TROY TRYGSTAD, PHARMD, PHD, MBA, 
PHARMACY TIMES® EDITOR IN CHIEF

TROY TRYGSTAD, PHARMD, PHD, MBA, is the executive 
director of Community Pharmacy Enhanced Services Network 
USA, a clinically integrated network of more than 3500 
participating pharmacies. 

AUTHOR BIO
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INDUSTRY IS AGREEING TO RECORD 
SETTLEMENTS TO ATONE FOR PAST SINS
First came the manufacturers and tens of billions 
in settlements, then came the wholesalers and tens 
of billions in settlements, and now pharmacies in 
the tens of billions. 

Jack Johnson’s lyrics from his song “Cookie Jar”—
“It was you, it was me, it was every man. We’ve all 
got the blood on our hands”—are apropos. 

It isn’t as if any of these actors wanted Americans 
to die of drug overdoses, but all the actors in the 
play, when taken together, had a role. And now that 
role is under greater scrutiny because mitigation 
measures have been put in place to prevent repeat 
episodes of complicity. 

NOW THE LAWYERS ARE IN CHARGE 
Corporate write-downs and lawsuits, with some 
executives being threatened criminally, are not 
pleasant or desirable. Corporate integrity agree-
ments and protocols are now in place to help 
prevent the types of newspaper articles that point 
to some pharmacy locations dispensing unfathom-
able levels of prescription narcotics. It has become 
commonplace to have pharmacies threatened by 
approaching an ordering threshold or altogeth-
er locked out of ordering scheduled substances 
because of the enforcement of mathematical for-
mulas that legal teams say is necessary to adhere to 
court-sanctioned due diligence and ongoing moni-
toring to prevent additional lawsuits. 

ARE WE FAILING PATIENTS YET AGAIN?
Wholesalers are facing the dilemma that math 
and “if/then” logic are often the enemy of con-
text and can only go so far to identify actors 
with ill intentions. 

Many pharmacies serve a disproportionately high 
number of patients who need opioids, both chron-
ically and intermittently and appropriately, and 
have and maintain a plan of care for those individ-
uals. Better care and proximity to certain providers 

lead to additional ordering, which in turn leads to 
additional risk to pharmacies. How did we get to a 
place where a pharmacy can provide best-in-class, 
opioid-related, well-documented care delivery only 
to be given the equivalent of the pharmacy “death 
penalty”—being cut off from ordering these medi-
cations? Meanwhile, amphetamines and benzodiaz-
epines are girding for a repeat episode of lack of the 
contextually based, proactive scrutiny necessary to 
monitor pharmacy providers to determine the good 
actors from the bad ones. 

We need a care delivery system, not a policing 
plan, in which any scheduled substances prescribed 
and dispensed require a plan of care with common 
data elements, such as diagnosis and intended 
duration of treatment, and we need to fund it with 
money for both monitoring and the extra time 
required for providers to provide the needed care 
through enhanced dispensing fees. 

Let’s not keep repeating past mistakes. ■

REFERENCES
1. Death rate maps & graphs. CDC. Updated June 2, 2022. Accessed 

December 5, 2022. https://www.cdc.gov/drugoverdose/deaths/
index.html 

2. Excess deaths associated with COVID-19. CDC. Updated Novem-
ber 30, 2022. Accessed December 5, 2022. https://www.cdc.gov/
nchs/nvss/vsrr/covid19/excess_deaths.htm

3. Overdose death rates. National Institutes of Health. January 
20, 2022. Accessed January 4, 2023. https://nida.nih.gov/re-
search-topics/trends-statistics/overdose-death-rates
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News From PharmacyTimes.com

Study Shows Nose Swabs 
Can Predict Severity of RSV 
Hospitalization for Infants
NOSE SWABS SHOW PROMISE in predicting which chil-
dren with respiratory syncytial virus (RSV) might need 
to stay in the pediatric intensive care unit (ICU) lon-
ger, according to the results of a study published 
in Frontiers in Immunology.1

Investigators found that despite the same quantity of 
RSV and presentation, some samples demonstrated signs 
of greater damage to the cells in the nose. The signs of 
damage to the cells correlated to long stays in the pediat-
ric ICU.1 Investigators used nasal biopsies from 33 infants 
who were in the pediatric ICU with critical RSV. The infants 
required invasive mechanical ventilation or noninvasive 
respiratory support.1

They performed RNA sequencing and compared the gene 
expression in the infants who required invasive respiratory 
support, which was greater than 3 days, and invasive, pro-
longed nonmechanical ventilation, or shortened noninva-
sive respiratory support, which was 3 days or fewer.1

Despite both noninvasive respiratory support groups 
requiring the same degree of support at the time of sam-
pling, a ciliated cell signature was found for those who 
required more than 3 days of support, whereas a basal cell 
signature was present for those who required 3 days or 
fewer. For those who required invasive mechanical ventila-
tion, there was increased expression of genes that had neu-
trophil activation and cell death.2—Ashley Gallagher

Study: Black Adults Experience 
Early Signs of Brain Aging Faster 
Than Other Groups
BLACK ADULTS IN MIDLIFE may experience faster brain 
aging than other ethnic or racial groups, according to 
new research results published in JAMA Network Open. 
Brain aging is the association among age, cortical thick-
ness, and white matter hyperintensity (WMH) volume. 
Increased WMH, which is a biomarker of aging and neu-
rodegenerative disease, can be further associated with 
the risk of Alzheimer disease, cognitive decline, and 
strokes. Cases of cerebrovascular disease and cortical 
thickness were also higher in Black adults in mid- and 
late life compared with White adults. This disparity was 
less between Hispanic and White adults of the same age 
but similar between Black and Hispanic participants.

One explanation for differences in brain aging may be 
found in the weathering hypothesis, which states that 
repeated exposure to social disadvantage, stress, and 
suboptimal environments, can lead to faster wear and 
tear on the body. Black and Hispanic communities may 
experience more weathering because of factors includ-
ing institutional racism and material hardship, accord-
ing to the study authors.

The study serves 2 purposes: (1) to understand differ-
ences in cortical thickness and WMH volume between 
ethnic and racial adults in mid- and late life, and (2) to 
assess patterns of brain aging across various ethnic and 
racial groups.—Erin Hunter

Study Links Telehealth Availability, 
Mental Health Engagement in 
Those With Medicaid
Telehealth availability at federally qualified health centers 
was associated with better care engagement for individuals 
enrolled in Medicaid who had a mental health diagno-
sis during the COVID-19 pandemic, despite declines in over-
all visit rates to the health centers, according to the results 
of a study published in JAMA Network Open.

Investigators included individuals aged 18 to 64 years 
who were enrolled in Medicaid and had any baseline mental 
health diagnosis, including anxiety, bipolar disorder, and 
depression. All individuals were from the Community Care 
Cooperative in Boston, Massachusetts, which is the largest 
US federally qualified health center–based Medicaid care 
organization. Individuals also had 1 or more visits within 
the past 18 months as of each month, including 
1 or more before telehealth expansion. The primary 
data were collected between 2019 and 2021 from 
the Community Care Cooperative’s electronic data 
warehouse, including 11 federally qualified health centers, 

5 being excluded because of invalid telehealth data.
The study outcomes included visit rates among indi-

viduals with mental health diagnoses of 1 of the 4 most 
prevalent mental health disorders and having a follow-up 
visit within 30 days of a mental health–related emergency 
department visit. Investigators included federally qualified 
health centers with a high availability of telehealth during 
the COVID-19 pandemic, as well as a comparison group 
with lower availability of telehealth. The models were 
adjusted for age, applied study months, clinical risk score, 
federally qualified health centers fixed effects, sex, and zip 
code–level digital access.

Investigators included 143,205 individuals per month, 
with 11,267 who had a mental health diagnosis. They found 
that visit rates declined across all federally qualified health 
centers during the pandemic. However, they also found that 
high telehealth availability was associated with a larger rela-
tive increase in visit rates for individuals with mental health 
diagnoses, with an incidence rate ratio of 2.07 compared with 
lower telehealth availability. Additionally, they found compara-
ble results for individuals with specific diagnoses of anxiety, 
depression, mood disorders, and stress.—Ashley Gallagher
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Salary Survey

RESULTS FROM THE PHARMACY TIMES® 2022 SALARY AND JOB 

SATISFACTION SURVEY showed that pharmacists are  
moderately satisfied with their compensation but slightly 
less satisfied with their overall jobs. 

The 2022 survey garnered 150 responses, and 92.6% of 
participants said they had been  pharmacists for 1 year or 
longer. Additionally, 89.2% said that they are employed in 
the United States. A little less than half (47.7%) said they 
work in a community pharmacy chain, 24.8% said they 
work in a health system, 10.1% work in an independent 
community pharmacy, 14.8% answered “other,” and 2.6% 
said they are not employed. 

When asked to rate their satisfaction with their annual 
total compensation on a scale of 1 to 7 (with 1 being “not 
at all” satisfied and 7 being “extremely” satisfied), the 
average response from 149 respondents was 4.15. This is 
slightly lower than pharmacists’ satisfaction with their 
total compensation in their first year after graduation. 
The average response when asked to rate their satisfaction 
with compensation during their first year after pharmacy 
school was 4.22 out of 7.

“Many pharmacists are frustrated that they have not 
received raises for several years, and I have seen pharmacist 
job postings with very low hourly rates,” Amy Mgonja, 
PharmD, BCGP, a clinical pharmacist at St Luke’s Health 
System in Boise, Idaho, wrote in an email to Pharmacy 
Times®. “These stagnant wages have continued despite the 
increased workload created by the pandemic.”

Overall job satisfaction was slightly lower, with the aver-
age response being 3.76 on a scale of 1 to 7.  Respondents 
were also asked about their top drivers of satisfaction. The 
top 3 drivers were pride in the profession (16.3%), compen-
sation (16.3%), and autonomy (12%). 

“Internal sources of motivation are stronger than any 

external source,” Mgonja wrote. “As a pharmacist, I’m moti-
vated when my efforts lead to benefits such as keeping 
patients safe, making a coworker’s job easier, or reducing 
costs. My proudest moments are when I can intervene in a 
patient’s care to prevent a serious error.”

On the other hand, respondents’ top 3 drivers of dissat-
isfaction in their jobs were workload (35.3%), work-life 
balance (24.7%), and management (11.8%). These were 
the same top 3 drivers of dissatisfaction that respondents 
reported in the 2021 Pharmacy Times® Salary and Job 
Satisfaction Survey.1

The concerns about workload and work-life balance 
were reflected in separate questions, one of which asked 
respondents to rate their stress levels regarding workload 
on a scale of 1 to 7. The average response to this question 
was 5.15. The second question asked pharmacists whether 
they agree, disagree, or are neutral to the statement, “My job 
gives me the flexibility to meet the needs of both my work 
and personal lives.” According to the survey results, 38.9% 
agreed, 45% disagreed, and 16.1% were neutral.

“The nature of the pharmacy profession doesn’t allow 
flexibility for the majority of pharmacists, creating difficulty 
for work-life integration,” Mgonja wrote. “Pharmacists tend 
to work long hours in both retail and hospital settings, often 
without another pharmacist. The lack of flexibility has been 
exacerbated by the pandemic for a few reasons: increased 
workload, understaffing, and sick coworkers.” 

Interestingly, respondents were just moderately motivat-
ed by the potential for advancement within their organiza-
tions. When asked to rate this motivation on a scale of 1 to 7 
(with 1 being “not at all” and 7 being “extremely”), the aver-
age answer was 3.11. When asked to rate how likely they 
would be to work in a pharmacy career again if given the 
chance to start over, the average answer was 3.65. Similarly, 
the average ranking was 3.8 when asked to rate how likely 
they would be to select the same practice setting again and 
5.15 when asked how likely they would be to work in the 
same state again if given the chance to start over. 

Of the 150 respondents, 67.1% self-identified as White, 
6.7% as Asian, 6% as Asian Indian, 4% as Middle Eastern or 
North African, 2.6% as Hispanic or Latinx, 2.01% as African 
American or Black, and 9.4% preferred not to answer. 

“Pharmacists do their heroic work in the background 
without a lot of recognition,” Mgonja wrote. “The progress 
made in the pharmacy profession through the pandemic 
has helped educate the public about the benefit of pharma-
cists, and I believe that the perception is slowly changing. 

“As the public starts to demand a higher level of care 
that includes pharmacist input, pharmacists will realize an 
increase in job satisfaction related to appreciation received 
for the pride they take in their work.” ■

Pharmacists Are 
Moderately Satisfied 
With Compensation, 
Slightly Less With 
Overall Job, Survey 
Shows (Part 1)
Workload, work-life balance, and 
management continue to be the 
top 3 drivers of job dissatisfaction.
By AISLINN ANTRIM
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KATHLEEN KENNY, PHARMD, RPH, is a clinical medical writer 

for Healthline Media in Colorado Springs, Colorado.

Tis the season for the dreaded sinus congestion, 
with pain and pressure in the face and 
head that can be unbearable. Fortunately, a 

plethora of options can provide relief.

Clogged or Inflamed Sinuses Spell Misery, but Many 
Products Can Relieve the Pain and Pressure
By KATHLEEN KENNY, PHARMD, RPH
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Help Patients 
Treat Nasal 
Congestion
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SINUS ANATOMY
Sinuses are hollow spaces of the skull and face bones 
around the nose. There are 4 pairs of sinuses that are 
collectively called the paranasal sinuses1:

•  Ethmoid sinuses: located on either side of the bridge of 
the nose near the eyes 

•  Frontal sinuses: located above the 
eyes near the forehead

•  Maxillary sinuses: located on either side of the 
nose near the cheekbones

•  Sphenoid sinuses: located behind the eye set 
deeper into the skull

CAUSES OF SINUS CONGESTION
Nasal congestion occurs when the sinuses become clogged 
and/or inflamed. The most common causes of congestion 
are minor illnesses, such as the common cold, influenza, 
and sinus infections. If congestion lasts longer than 2 
weeks, it could signify an underlying issue.2

Nasal irritants can also induce congestion. Allergens, 
such as animal dander and pollen, trigger a histamine 
reaction that results in excess mucus production. Exposure 
to irritating chemicals, such as bleach and other cleaners, 
can have the same effect. Environmental irritants, such as 
dust mites, smoke, and even changes in the weather, are 
all possible triggers.2

Some anatomical abnormalities can cause congestion as 
well. These can include concha bullosa, deviated septums, 
enlarged adenoids, inferior turbinate hypertrophy, and 
nasal polyps or tumors.2

SYMPTOMS OF SINUS CONGESTION
Symptoms of congestion include pain and pressure located 
at the area of the affected sinuses. Headaches, toothaches, 
and pain or pressure behind the eyes or under the cheeks 
are also symptoms. Illness or inflammation can also cause 
excess mucus production, which can be hard to expel 
because of inflammation. A feeling of fullness in the face 
can also indicate sinus congestion.

FINDING RELIEF
Antihistamines
Antihistamines work by blocking the 
body’s response to allergens. This 
results in less inflammation and 

less mucus production. Antihistamines come in different 
formulations. Some last 4 to 6 hours, and others last 12 to 
24 hours. Some antihistamines, such as chlorpheniramine 
and diphenhydramine, cause drowsiness. Some do not 
cause drowsiness, such as cetirizine, fexofenadine, and 
loratadine. Older individuals and young children are 
particularly susceptible to the toxicities of antihistamines. 
Therefore, children younger than 4 years should not take 
antihistamines without a pediatrician’s approval. Older 
individuals should use antihistamines with caution.

Decongestants
Decongestants work by dilating blood 
vessels, which leads to less inflammation 
and thinner mucus. This, in turn, 
leads to relief of sinus pressure. Nasal 
decongestants, such as naphazoline, oxymetazoline, and 
phenylephrine, are also good for congestion caused by cold 
and flu but may cause bloody noses, dizziness, restlessness, 
and sore throats. These should not be used for more than 
1 week. Oral decongestants, including phenylephrine and 
pseudoephedrine, are best for congestion caused by cold 
and flu but may cause anxiety, dizziness, and restlessness. 

Some individuals should not take decongestants, 
including those with diabetics, hypertension, 
hyperthyroidism,and prostate issues.

Steroids
Steroidal nasal sprays work by reducing the 
immune response, leading to decreased mucus 
production and less inflammation. They 
also act directly to decrease inflammation. 
A steroidal nasal spray works best when it 
is used every day. Steroids may take up to 
2 weeks to be completely effective. These nasal sprays 
are available over the counter or by prescription. Adverse 
effects include bloody noses, headaches, nasal irritation, 
sneezing, and sore throats. Nasal corticosteroids are good 
for hay fever and allergies and may cause drowsiness.

Home Remedies
Myriad remedies exist for finding relief 
from congestion that do not include 
medication. The primary at-home 
treatment involves keeping the sinuses 
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moist. This can be done by breathing 
in steam or using a humidifier, neti 
pot, or saline nasal spray. Keeping the 
sinuses moist thins the mucus, making 
drainage or removal easier.3

A neti pot is a nasal irrigation device 
designed to flush mucus from the nasal 
cavity. Neti pots are good at removing 
mucus and reducing inflammation, and 
they must be used with an irrigation 
solution. To make this solution, use 
distilled or filtered water. Using tap water 
may increase the risk of infection. Neti pots 
must be cleaned well after each use.3

Another home remedy is to place 
warm compresses on painful areas of 
the face. This warmth helps reduce 
inflammation and thin mucus.3

Another useful tip is to drink fluids, 
especially warm ones, including, soup, tea, 
or water. Staying hydrated helps thin mucus 
and relieve inflammation and pain.3

Additionally, it is important for patients 
to know their triggers so that they can 
be proactive with their medications 
and hopefully not become congested at 
all. Taking allergy medication prior to 
allergen exposure or using a nonsedating 
antihistamine regularly during 
allergy season helps reduce the need 
for congestion relief.

WHEN TO CONTACT A PHYSICIAN
Refer patients to their physicians if 

congestion lasts for more than 2 weeks 
because this may be a symptom of an 
underlying condition. If congestion is 
accompanied by a fever lasting more than 
3 days, it could indicate an infection that 
may require antibiotics. Also recommend 
contacting a physician if patients have 
comorbidities such as asthma, emphysema, 
or a weakened immune system because 
these conditions can worsen quickly 
without appropriate treatment.

ROLE OF PHARMACISTS
Patients often ask for recommendations at 
the pharmacy counter. Pharmacists have the 
knowledge to determine which medications 
patients should take based on their health 
conditions and symptoms. 

There are so many cold remedies, many 
of which have several active ingredients, so 
it can be overwhelming. Recommending the 
right medication can keep patients feeling 
well and functioning. ■
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Refer patients to their physicians 
if congestion lasts for more than 
2 weeks.
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OTC Focus

DURING THE WINTER MONTHS, MANY patients seek advice on the use of 
various OTC products marketed for the relief of mild to moderate 
symptoms associated with viruses, such as the common cold, COVID-
19, influenza, and the respiratory syncytial virus, for which activity 
has increased especially among children.1

Antipyretics are commonly used to reduce fevers and the 
associated discomfort. 

Pharmacists are in a pivotal position to counsel patients regarding 
the safe use of OTC antipyretics and identify possible drug-drug inter-
actions and contraindications in patients with medical conditions 
and/or those taking prescription medications. Pharmacists can also 
ascertain if self-treatment is appropriate and encourage patients to 
seek further medical evaluation when warranted.

In general, most fevers are non–life threatening and self-limited but 
can be associated with great discomfort and indicate an underlying 
process, such as an acute respiratory virus.2 The occurrence of a fever 
is often a reason for concern for many patients, particularly parents 
and caregivers of children younger than 5 years. Pharmacists can 
assist by providing education on best measures to manage and treat 
fevers, including providing guidance on the proper use of nonpre-
scription antipyretics.

A fever is defined as a body temperature greater than the normal 
core oral temperature of 100 °F (37.8 °C).1,2 Normal body temperature 
can fluctuate and average between 97.5 °F (36.4 °C) and 98.9 °F (37.2 
°C).2-4 Fever is a very prevalent symptom and accounts for an estimated 
one-third of primary causes for emergency department and pediatri-
cian visits among patients younger than 15 years.2,3 Although most 
fevers can be easily managed with proper treatment, the presence of a 
fever may also indicate a serious underlying illness, such as an acute 
infection that necessitates immediate evaluation and treatment.2 

A fever may be classified as idiopathic, but it can also result from 
an infectious or pathologic process, vigorous exercise, or a response 
to the use of certain pharmacological agents, also known as a drug 
fever.2-7 Examples of drugs associated with drug fever include certain 
anti-infectives, such as macrolides, penicillin, and tetracyclines; 
antineoplastics, such as bleomycin, daunorubicin, and hydroxyurea; 
cardiovascular agents, such as methyldopa, nifedipine, and quinidine; 
and central nervous system agents, such as lithium, selective sero-
tonin reuptake inhibitors, serotonin-norepinephrine reuptake inhibi-
tors, and tricyclic antidepressants.2 

To manage a fever, clinicians typically tailor management to patient 
needs and monitor patients for fever recurrence.2 Most fevers are 
caused by microbial infections including bacteria, fungal, viral, and 
yeast infections.2,3,6 Fevers may also transpire after the administration 
of some immunizations.4 Patients with fevers may also experience 
other signs and symptoms that can cause discomfort, such as 
arthralgia, chills, flushed face, headache, malaise, myalgia, 
or sweating.2-4 

Pharmacists 
Play Key Role 
in Helping 
Patients Choose 
Antipyretics
Counseling Sessions Offer 
Opportunity to Educate About 
Appropriate Dosing, Potential 
Adverse Effects 
By YVETTE C. TERRIE, BSPHARM, RPH

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

pharmacist and medical writer in Haymarket, Virginia. 
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Common medication errors often associated with the 
use of OTC analgesics/antipyretics are overdosing, thera-
peutic duplications, and inappropriate dosing especially 
in children because of mathematical miscalculations in 
weight-based dosing.2  

TREATING FEVER
Nonpharmacological measures and nonprescription anti-
pyretics are often used to manage and treat fevers. The 
primary goal in the self-treatment of fever is to relieve dis-
comfort by reducing temperature. However, it is imperative 
to also identify and treat the underlying cause of the fever 
when feasible.2,4,5 Nonprescription antipyretics include 
acetaminophen and nonsteroidal anti-inflammatory drugs, 
including aspirin, ibuprofen, and naproxen. Acetaminophen 
and ibuprofen are the most used antipyretics.2,6,7 

Ibuprofen is only approved in patients 6 months and older 
for fever reduction.2 

Antipyretics are available in a variety of formulations for 
adults and children as combination or single-entity prod-
ucts as capsules, chewable tablets, enteric-coated tablets, 
extended- or sustained-release forms, gel capsules, liquid 
gels, liquids, rapid-release gel capsules, suspensions, and 
tablets. Acetaminophen is also available in suppository 
form for children. Typically, alleviation of discomfort and 
fever reduction occur approximately 30 to 60 minutes 
after administration.2  

On February 28, 2020, the FDA approved the first  
dual-action OTC fixed-dose combination formulation with 
250 mg of acetaminophen and 125 mg of ibuprofen per 
caplet in a single dose for individuals 12 years and older.8 
The combination product allows patients to take a lower 
maximum daily dose of each ingredient and provides up to 
8 hours of therapeutic effects.8

Nonpharmacological measures tailored to patient needs 
include drinking fluids to prevent dehydration, main-
taining a comfortable room temperature, and wearing 
lightweight clothing.2,4

COUNSELING PATIENTS AND CAREGIVERS 
During counseling, pharmacists should ensure that patients 
and caregivers understand the appropriate dosing, adminis-
tration, and possible adverse effects of selected products. Be 
sure to remind parents and caregivers to only give children 

those products formulated for them and to use appropriate 
measuring devices that accompany these products. Because 
antipyretics can also be found in allergy, cold, cough, and 
flu products, advise patients and caregivers to always read 
all medication labels prior to administration to avoid ther-
apeutic duplications or possible medication overdose. If 
there are additional concerns, direct patients and caregivers 
to contact their primary health care providers immediately.

•  Key counseling tips include the following2,4-7:
•  Avoid alternating antipyretics because of the increased 

risk of potential dosing errors and adverse effects, espe-
cially among children.

•  Avoid sponge baths using isopropyl or ethyl alcohol 
because that may result in alcohol poisoning from skin 
absorption, especially among children.

•  Avoid the use of aspirin or aspirin-containing products 
for treating fever in children and teenagers who have or 
are recovering from chicken pox or influenza-like ill-
ness because of their increased risk of Reye syndrome. 

•  Do not rely on skin contact to detect fever. Always use 
an appropriate thermometer to ensure accuracy. 

•  Dosing of either acetaminophen or ibuprofen should be 
based upon a child’s weight instead of age.

•  If a fever repeatedly rises above 104 °F (40 °C) in chil-
dren of any age and/or if a fever persists for more than 
24 hours in children younger than 2 years, seek medi-
cal care immediately.

•  Immediately seek medical attention if fever continues 
or worsens after 3 days of self-treatment or if signs of 
infection are present.

•  Only administer pediatric formulations to children, and 
always contact a primary health care provider if unsure 
about proper dosing. 

•  Seek further medical care for those with comorbid 
conditions, if rectal temperature is 104 °F (40.0°C) or 
greater, if those younger than 3 months have a rectal 
temperature exceeding 100.4 °F (38.0°C), or if patients 
have a history of febrile seizures.

•  Always use a calibrated medication-measuring dosing 
device for liquid medications to ensure accurate dosing.

•  Drink adequate amounts of fluids to maintain hydration 
and restore electrolytes, unless otherwise indicated by 
a primary health care provider, such as in patients on 
fluid-restricted diets. ■
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PATIENT EDUCATION RESOURCES Fever without fear, information for parents
http://bitly.ws/xR8x   

How to take your child’s temperature
http://bitly.ws/xR8E 
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Natural Eyes
From: The Relief Products
The Relief Products has launched Natural Eyes, a product line with 11 eye drops and ointments 
made with natural ingredients that offer relief from aging eye, allergies, blurriness, dryness, 
eye floaters, eye strain, eye twitching, pink eye, red eye, and styes. For example, Natural Eyes 
Dryness Relief drops are a homeopathic formula that naturally moistens irritated eyes. The 
products contain no harsh chemicals and are made with 6 natural ingredients: argentum nitricum 
HPUS 10X, natrum muriaticum HPUS 6X, nux moschata HPUS 12X, ruta graveolens HPUS 8X, 
sulphur HPUS 9X, and zincum metallicum HPUS 12X. HPUS, according to the company website, 
indicates that the active ingredients are official homeopathic drugs because they have been 
monographed and accepted for inclusion in the Homeopathic Pharmacopoeia of the United States.

Women’s 
Dual Action 
Probiotic
From: Align Probiotic
Women’s Dual Action Probiotic 
helps soothe occasional 
digestive issues, including 
abdominal discomfort, bloating, 
and gas, according to the 
company website. The probiotic 
is made up of the company’s 
unique probiotic strain, 
Bifidobacterium 35624, plus 
feminine health probiotics La-14 
and HN001. Bifidobacterium 
35624 helps support gut health 
by relieving digestive upsets, 
and La-14 and HN001 support 
vaginal health by promoting 
bacterial and yeast balance. The 
product also contains chaste 
tree, which is a botanical that 
helps provide monthly mood 
balance, according to the 
company website. The probiotic 
is meant to be taken daily.

MelatoninMax
From: Natrol
Natrol’s MelatoninMax is a gummy supplement providing a 10-mg dose of melatonin, which is the 
maximum recommended amount. The gummies are designed as a sleep aid, according to the company 
website. MelatoninMax comes in blueberry flavor and does not contain artificial flavors, genetically 
modified organisms, gluten, preservatives, sweeteners, or synthetic dyes. It is also vegetarian. Natrol 
recommends that 1 gummy be taken 20 to 30 minutes before bedtime and notes that the product is not 
intended to treat insomnia.

HOTPRODUCT

FOR MORE INFORMATION: 
thereliefproducts.com

FOR MORE 
INFORMATION: 

bausch.com

FOR MORE 
INFORMATION: 

alignprobiotics.com

FOR MORE INFORMATION: 
natrol.us

Project Watson 
From: Bausch + Lomb
Project Watson helps support dogs’ 
ears, eyes, and overall health. The 
products in this line are manufactured 
and packaged in recyclable containers. 
The product line includes eyelid wipes 
and eye wash that help cleanse and 
hydrate around the eye and remove 
excess buildup associated with dryness 
and irritation. The eye wash uses a 
pH-balanced solution that supports 
gentle cleaning and helps remove 
debris, dried mucous, foreign materials, 
pollen, and other irritants. Likewise, the 
collection features ear wash and wipes, 
which help keep the skin hydrated and 
remove foreign material and irritants. 
The wipes allow for a deep clean in 
the folds and ridges of a dog’s ears. 
Finally, the collection comes with 2 
different supplements: the Eye Health 
Supplement + Tear Stain Support 
helps keep the eyes and tear ducts 
clean and healthy, and the Eye + Multi 
Health Supplement supports eye, heart, 
immune, and skin health and mobility in 
the hips and joints.
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OTC Cases

Diabetes
By NICOLE RUDAWSKY, PHARMD, BCPS; AND RUPAL PATEL MANSUKHANI, PHARMD, FAPHA, CTTS
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CASE 1: Point-of-care Hemoglobin A1C CASE 2: Glucose Tablets

MC is a 43-year-old man 
who has hypertension and 
recently received a diagnosis 
of type 2 diabetes with a 
glycated hemoglobin A1C 

(HbA1C) level of 7.4%, obtained 4 months 
ago. During his pharmacy visit to pick up 
a prescription refill for metformin, he 
shares that he recently lost weight after 
making changes to his diet and exercise 
regimen. MC has been checking his blood 
glucose periodically but wants to know 
if his overall diabetes management has 
improved. His next doctor’s appointment 
is a year away. MC asks the pharmacist for 
recommendations on how to measure HbA1C 
to assess his diabetes control.

Because MC’s last HbA1C test 
was taken 4 months ago, he 
would be a candidate for a 
repeat test to measure his 
average blood glucose over 

the past 3 months. Point-of-care devices, 
such as A1CNow+, Everlywell HbA1c Test, 
ReliOn A1C Self Test System, Verisana 
HbA1c Test, or any store brand test, can be 
purchased over the counter to allow patients 
to measure their HbA1C level at home using a 
blood sample from a fingerstick.1 Given MC’s 
age and otherwise healthy status, his HbA1C 
goal would be less than 7%, indicating an 
estimated average blood glucose of less 
than 154 mg/dL.2

JS is a 66-year-old woman 
with diabetes who recently 
started takin insulin. 
During the pharmacist 
counseling session for 

the new prescription, she says that her 
doctor educated her about the signs and 
symptoms of low blood sugar, including 
dizziness, hunger, an increased heart 
rate, irritability, shakiness, and sweating. 
JS also brings a bottle of glucose tablets 
and asks how to use the product to 
manage hypoglycemic episodes. How 
should the pharmacist counsel 
JS regarding optimal management 
of hypoglycemia?

Approximately 15 to 20 
grams is the preferred 
treatment for conscious 
individuals with a blood 
sugar level of less than 

70 mg/dL, according to the American 
Diabetes Association.1 Glucose tablets 
may be purchased over the counter, 
although any form of fast-acting 
carbohydrate may be used, including 4 
ounces of juice, 4 ounces of regular soda, 
8 ounces of skim milk, or 5 to 6 pieces of 
hard candy.2 Most glucose tablets deliver 
4 grams of carbohydrate per tablet. 
However, patients should always double-
check the dose listed on the package 
label. In the event of a hypoglycemic 
episode, the patient should consume 4 
glucose tablets and recheck blood sugar 
15 minutes after treatment. If the blood 
sugar level remains low, treatment should 
be repeated. Once the blood glucose 
level rises, the patient should consume 
a meal or snack to prevent recurrence of 
hypoglycemia.1 
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CASE 3:  Weight Loss CASE 4: SGLT2 Inhibitors in Heart Failure

MK is a 39-year-old woman 
with a body mass index (BMI) 
of 42 kg/m2, hypertension, and 
type 2 diabetes. She is taking 
ertugliflozin (Steglatro) and 

losartan potassium (Cozaar). MK’s most 
recent glycated hemoglobin A1C level was 
8.2%. An endocrinologist prescribed a 
new prescription, tirzepatide (Mounjaro), 
for diabetes. MK is interested in weight 
loss and would like to know if there 
are OTC supplements she can try. What 
recommendations should the pharmacist 
give MK?

Orlistat (Alli) is an FDA-
approved, nonprescription 
weight loss aid that reduces 
the absorption of dietary fats. 
It is in indicated for obesity 

management in adults when used in 
conjunction with a low-fat, reduced-calorie 
diet. It may be used in individuals who are 
overweight, with an initial body mass index 
(BMI) of greater than 30 kg/m2 or a BMI of 27 
kg/m2 or greater in the presence of other risk 
factors, such as diabetes, dyslipidemia, and 
hypertension.1 

Tirzepatide, a glucose-dependent 
insulinotropic polypeptide and glucagon-
like peptide-1 receptor agonist, is FDA 
approved for type 2 diabetes.2,3 Tirzepatide 
also has favorable data regarding weight 
loss. The SURMOUNT-1 trial   (NCT04184622) 
was a controlled, double-blind, phase 3, 
randomized trial that evaluated tirzepatide 
in adults with obesity. After 72 weeks, 
investigators found that tirzepatide provided 
substantial and sustained reductions in body 
weight compared with the placebo.4 

Although MK would be eligible for 
OTC orlistat, she may benefit from trying 
tirzepatide first and then being evaluated by 
a health care professional before adding a 
second agent.

BR is a 70-year-old man with 
heart failure (HF). He is at the 
pharmacy to pick up refills 
for furosemide, metoprolol 
succinate, sacubitril/valsartan, 

and spironolactone. BR is also picking up a 
new prescription for dapagliflozin (Farxiga). 
He is concerned about the HF and wants to 
know if any OTC medications are available 
to prevent an exacerbation. BR also asks 
why he is being prescribed dapagliflozin 
for HF when his wife takes it for diabetes 
and he has no history of the disease. What 
should the pharmacist tell him?

There are no OTC medications 
approved to prevent HF 
exacerbations. BR’s new 
prescription for dapagliflozin, 
however, can help optimize 

HF management. Dapagliflozin, a sodium-
glucose cotransporter 2 (SGLT2) inhibitor, 
was originally FDA approved for the 
treatment of type 2 diabetes and now has 
an expanded indication for HF. The results 
of recent studies have demonstrated 
cardiovascular benefits of this agent. 

The DAPA-HF clinical trial (NCT03036124) 
compared dapagliflozin with a placebo in 
patients with New York Heart Association 
class II to IV HF with reduced ejection 
fraction. The primary composite outcome 
of worsening HF or cardiovascular death 
occurred in 16.3% of patients in the 
dapagliflozin group and 21.2% of patients in 
the placebo group (HR, 0.74; 95% CI, 0.65-
0.85; P < .001).1 The DELIVER clinical trial 
(NCT03619213) investigated dapagliflozin 
in the setting of HF with mildly reduced or 
preserved ejection fraction. Dapagliflozin 
demonstrated a reduction in the composite 
primary outcome, cardiovascular death, or 
worsening heart failure compared with the 
placebo.2 Positive study results led to the 
expanded indication for dapagliflozin. New 
guidelines recommend SGLT2 inhibitors, 
such as dapagliflozin, as part of guideline-
directed therapy in the setting of HF.3 
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POST–COVID-19 CONDITION, ALSO CALLED LONG COVID, chronic COVID-
19, long-haul COVID-19, and postacute COVID-19, among other terms, 
describes long-term effects from COVID-19 infection lasting weeks to 
months and longer.1 

The World Health Organization defines long COVID as symptoms 
occurring 3 months after probable or confirmed COVID-19 onset and 
lasting for at least 2 months.2 Evidence-based treatments for long COVID 
have been elusive, and many individuals resort to untried and some-
times dangerous remedies.3

VACCINATION HELPS
Long COVID is more prevalent among unvaccinated individuals and can 
occur in those who have not tested positive for the infection or were 
unaware they had an infection.1 Some patients experience multiorgan 
involvement and may be at increased risk for new health conditions, 
such as diabetes, heart conditions, or neurologic conditions, compared 
with individuals who have never had COVID-19.4 One of the most trou-
bling symptoms is “brain fog”—the inability to focus or process infor-
mation well.1,3 Since July 2021, the Americans with Disabilities Act has 
recognized post–COVID-19 condition as a disability.5

With no test to prove that long COVID is present, diagnosticians must 
rely on symptoms. Table 11,4 lists symptoms that can occur.

Because long COVID’s definitions vary and investigators use vari-
ous sampling procedures, prevalence estimates are inconsistent. A 
self-report symptom tracking study with 4182 individuals found rates 

Fourteen 
Percent of Those 
Who Contracted 
COVID-19 Face 
Long-Term 
Challenges
Providers Use “Kitchen Sink 
Approach” Because Cure 
Proves Elusive, Symptomatic 
Treatment Is Sketchy 
By JEANNETTE Y. WICK, MBA, RPH, FASCP
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TABLE 1. Symptoms of Long COVID1,4

General symptoms
•  Fatigue 

•  Fever

•  Postexertional malaise (exacerbated by mental or physical exertion) 

Cardiac and respiratory symptoms
•  Cardiac palpitations

•  Chest pain

•  Cough

•  Difficulty breathing

•  Shortness of breath

Digestive symptoms
•  Diarrhea

•  Stomach pain

Neurological symptoms
•  Altered sense of smell or dysgeusia

•  Anxiety, depression

•  Difficulty concentrating or thinking (aka, brain fog)

•  Headaches

•  Orthostatic intolerance, including changes in vision, light-headedness, and 
weakness

•  Paresthesia

•  Sleep problems

Other symptoms
Arthralgias and myalgias
Changes in menstrual cycles
Rashes

INFECTIOUS DISEASE PRESCRIPTION RESPIRATORY
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of symptomatic persistence of 13.3% at 1 month after 
acute illness and 4.5% at 2 months.6 Additionally, inves-
tigators in the United Kingdom asked 20,000 individuals 
who had had a positive SARS-CoV-2 test to answer a single 
question and found that 13.7% reported symptom per-
sistence at 12 weeks.7

In the United States, investigators have employed 8 waves 
of the COVID States Project, a large-scale (N = 16,091) inter-
net-based survey associated with an academic consortium 
that was repeated approximately every 6 weeks between 
February 5, 2021, and July 6, 2022.6 This study involved 
adults in all 50 states and the District of Columbia with 
a mean age of 40.5 years. Investigators found that 14.7% 
reported continued COVID-19 symptoms at or more than 
2 months after acute illness. When they drilled down for 
national sociodemographic distributions, a process called 
reweighting, they found a prevalence of 13.9%. Women 
were approximately 2 times more likely than men to expe-
rience long COVID, and the point prevalence estimates were 
similar at 6 and 12 months. Infection earlier in the pandem-
ic with the ancestral COVID-19 virus was more likely to be 
associated with long COVID than later infections with the 
Epsilon or Omicron variants. Adherence to the primary vac-
cine series was associated with a lower risk of long COVID, 
but partial vaccination was not. Thus, vaccination seems to 
reduce but not eliminate long COVID risk.6

INFLAMMATION MAY BE KEY
It appears that long COVID is the result of a prolonged, pro-

tracted low-grade inflammatory process. Because no diag-
nostic tests exist to confirm a diagnosis and investigators 
have been unable to identify a cause, treatment must be 
individualized. Affected patients often use polypharmacy 
and self-care to relieve symptoms. 

When the health care team delivers care, it can be clas-
sified as symptomatic, supportive, and rehabilitative, as 
described in Table 2.1,8,9 Pharmacists should note that a 
systematic review of 9 studies indicates that vitamin C 
may help with fatigue; the review’s authors postulate that 
its anti-inflammatory, antioxidant, and immunomodu-
lating properties may be helpful.8 The results of 1 small 
study (N = 52) showed that low-dose naltrexone improved 
well-being and reduced symptomatology, but larger 
studies are needed.10

CONCLUSION
Unfortunately, some patients and prescribers have taken a 
“kitchen sink” approach to long COVID, using treatments 
that empirically or intuitively might help.3 The National 
Institutes of Health has committed $1.15 billion to its 
Recover program, which aims to identify long COVID’s 
biologic underpinnings,11 and is also preparing to inves-
tigate nirmatrelvir tablets copackaged with ritonavir tab-
lets (Paxlovid) for long COVID, with results not expected 
until 2024.12 Clinical trials using cannabidiol, lithium, 
nitrite supplements, and even singing to improve lung 
capacity are underway.13 Meanwhile, the kitchen-sink 
approach may be all we have at our disposal. ■

TABLE 2. Symptomatic, Supportive, and Rehabilitative Care in Long COVID1,8,9

Type of care Common patient concerns Interventions

Symptomatic Fatigue •  Activity management or pacing

•  Energy conservation

•  Phased return to activity programs

•  Vitamin C supplementation

Fever Acetaminophen

Foggy thinking Stimulant medications

Orthostatic intolerance Increased fluid and sodium intake

Pain OTC analgesics and referral to a pain specialist if these remedies do not work

Sleep •  Good sleep hygiene

•  Medication, if needed

Supportive Anxiety, cognitive fogging, 
depression

•  Cognitive behavioral therapy

•  Counseling

•  Medication as deemed appropriate

Miscellaneous •  Maintaining adequate hydration and a healthy diet

•  Treatment of underlying medical conditions

Rehabilitative Cough Breathing exercises

Self-monitoring Daily serial pulse oximetry readings

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS
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Medication Safety

PHARMACISTS SHOULD CONSIDER 2 CRITICAL safety issues when treating or 
vaccinating patients for monkeypox.

First, it is vital to understand that the concentration of vaccinia immune 
globulin intravenous (human) (VIGIV) is not as it may seem. A prescrib-
er ordered 6000 units/kg for a hospitalized 3.49-kg neonate with mon-
keypox-like symptoms for a total dose of 20,940 units. A single-dose 
vial arrived from the national stockpile in an unlabeled carton with-
out a package insert. 

The immediate vial label displayed “greater than or equal to 50,000 units 
per vial” without listing a corresponding volume or concentration (Figure 
1). When trying to determine how to prepare this product, a pharmacist 
found the package insert on DailyMed, which states that VIGIV is provid-
ed in a 20-mL single-dose vial containing antibodies to Vaccinia virus at 
greater than or equal to 50,000 units per vial. The package insert states to 
remove the entire contents of the vial to obtain the labeled dosage of VIGIV. 
Practitioners might assume the vial contains a total volume of 20 mL equal-
ing 50,000 units, but 20 mL is the size of the glass vial. The actual volume 
in each vial is variable.

The pharmacist then consulted with the CDC and was instructed to with-
draw the total volume in the vial and divide 50,000 units by the volume to 

Consider 2 
Safety Issues 
When Treating, 
Vaccinating for 
Monkeypox
Protect Patients by Evaluating 
VIGIV Concentration and 
Avoiding Tearing of Metal 
Flange on Vaccine Vial
By MICHAEL J. GAUNT, PHARMD
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FIGURE 1. 

The vaccinia immune globulin intravenous (human) CNJ-016 vial label displays greater 

than or equal to 50,000 units per vial, without a corresponding volume or concentration.

INFECTIOUS DISEASE PRESCRIPTION
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determine the final concentration. The total vol-
ume was determined to be 11.5 mL and resulted in 
a concentration of 4348 units/mL. Therefore, the 
patient-specific dose (20,940 units) was calculated 
to be 4.82 mL. If the CDC specialist had not been 
available, the pharmacist might have incorrectly 
determined the concentration to be 50,000 units/20 
mL (2500 units/mL), which would have resulted in 
a final dose of 36,436 units/8.38 mL, almost dou-
ble the intended dose.

The Institute for Safe Medication Practices has 
confirmed this unusual situation with the CDC. 
To provide clarity, the CDC explained that the vials 
are filled from pooled plasma with a minimum of 
50,000 units per vial, thus the concentration and 
volume vary per vial. When this medication is 
requested and approved to treat monkeypox, the 
CDC emails an investigational new drug (IND) pro-
tocol to the prescriber in advance, and this should 
be distributed to pharmacy staff members to refer to 
for dose preparation and titration instructions. 

In addition to the container label issue, the 
administration section of the package insert states 
that VIGIV should be given intravenously at an infu-
sion rate no greater than 2 mL/minute. For patients 
weighing less than 50 kg, it should be adminis-
tered at a rate no greater than 0.04 mL/kg/minute, 
or 133.3 units per kg/minute. However, when 
consulting with the CDC, the pharmacist learned 
about the IND protocol, which indicated that for 
certain patients, VIGIV administration should be 
initiated at an infusion rate of 0.01 to 0.02 mL/kg/
minute for the first 30 minutes and then increased 
by 0.01 to 0.02 mL/kg/minute from the initial infu-
sion rate for the next 30 minutes. After that time, 
the remaining infusion may be administered at a 
rate of 2 mL/minute. 

If a patient requires the use of VIGIV, obtain the 
IND protocol from the CDC or the prescriber and 
consider creating a worksheet to calculate the con-
centration of the vial in hand, including a label to 
use when drawing up the vial contents. Include 

complete titration instructions for the nurse so that 
VIGIV is administered at the correct rate. 

A second critical safety issue to consider related 
to monkeypox is to avoid tearing the metal flange 
on the vaccine vial. The smallpox and monkeypox 
vaccine, live, nonreplicating  (Imvamune in Canada, 
Imvanex in Europe, and Jynneos in the United 
States) come in vials that have a closure typically 
used for oral preparations that requires the metal 
flange be torn off and the stopper removed to pour 
out the liquid. However, the monkeypox vaccine is 
a parenteral injection and must be opened carefully. 
Unless an individual is aware of how to properly 
open these vials, the flange may be torn, leaving an 
exposed sharp edge, or the stopper may be removed, 
which can affect sterility (Figure 2). 

We contacted Jynneos manufacturer Bavarian 
Nordic and learned that there are specific steps to 
follow to avoid damaging the flange. To use, flip off 
the yellow cap at the arrow imprinted on the cap 
with the thumb at a 90° angle, and leave the yellow 
cap on the metal flange. Alternatively, flip the yel-
low cap all the way off, but ensure the metal flange 
stays on the stopper/vial. ■

FIGURE 2.

With improper removal of the yellow cap from the Jynneos 

vial, the entire metal flange and stopper can come off (left) 

or the metal flange can tear, leaving sharp edges (right). 
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Zilucoplan
From: UCB
The FDA has accepted a new drug application for UCB’s zilucoplan, a peptide inhibitor of complement 
component 5, for the treatment of generalized myasthenia gravis (gMG) in adults who are acetylcholine 
receptor antibody positive (AChR-Ab+). The FDA granted the drug orphan designation in 2019 for the 
treatment of myasthenia gravis, but it is not approved for use in any indication by the agency or any 
other regulatory authority. The acceptance follows the European Medicines Agency validation of the 
marketing authorization application for individuals with AChR-Ab+ generalized myasthenia gravis who 
required treatment in addition to nonsteroidal immunosuppressants and steroids. Results from the 
phase 3 RAISE clinical trial (NCT04115293) showed a favorable safety and tolerability profile for the 
drug. Zilucoplan is designed to be a self-administered subcutaneous injection.

Albuterol/
Budesonide 
(PT027)
From: AstraZeneca
The FDA Pulmonary-Allergy Drugs 
Advisory Committee voted 16 to 1 
in favor of albuterol/budesonide 
(PT027) for the treatment of asthma 
in adults but voted 9 to 8 against 
the drug for children aged 12 to 
17 years and 16 to 1 against it for 
children aged 4 to 11 years. The 
committee noted that the benefits of 
the drug outweigh the risks for adults. 
Albuterol/budesonide is a potential 
first-in-class pressurized metered-
dose inhaler and short-acting β2 
agonist/inhaled corticosteroid that 
should be taken when necessary 
for the treatment of asthma. The 
medication is being developed using 
aerospace delivery technology from 
AstraZeneca.

FOR MORE INFORMATION: 
ucb.com

FOR MORE INFORMATION: 
astrazeneca.com FOR MORE INFORMATION: 

 gilead.com

FOR MORE INFORMATION: 
 bms.com

HOT
PRODUCT

Tenofovir 
Alafenamide 
(Vemlidy)
From: Gilead Sciences, Inc
The FDA has approved a supplemental new 
drug application for tenofovir alafenamide 
(Vemlidy) in the 25-mg dosage for the 
once-daily treatment of chronic hepatitis 
B virus in individuals 12 years and older 
with compensated liver disease. Tenofovir 
alafenamide is a nucleoside-analog reverse-
transcriptase inhibitor. It is a novel drug that 
targets the prodrug of tenofovir, which the 
FDA approved in 2016 for the same indication. 
Because tenofovir does not readily cross 
the cell membranes and is poorly absorbed, 
the prodrugs of tenofovir improve oral 
bioavailability and permeability, according to 
research cited by Gilead Sciences. The American 
Association for the Study of Liver Diseases 
and the European Association for the Study of 
the Liver recommend the drug as a first-line 
or preferred treatment for adults with chronic 
hepatitis B virus with compensated liver disease.

Mavacamten (Camzyos) 
From: Bristol Myers Squibb
The FDA has accepted a supplemental drug application for an expanded indication for mavacamten (Camzyos) 
to reduce the need for septal reduction therapy. In April 2022, the agency approved the treatment for 
adults with symptomatic New York Heart Association class II to III obstructive hypertrophic cardiomyopathy 
to improve functional capacity and symptoms. Mavacamten helps regulate the number of myosin heads 
that can enter “on actin” (power-generating) states, reducing the probability of diastolic and systolic cross-
bridge formation. Mavacamten is a first-in-class, oral allosteric modulator of cardiac myosin. It is designed to 
reduce systolic contraction and improve venous oxygen tension in individuals with obstructive hypertrophic 
cardiomyopathy, which often causes dynamic left ventricular outflow–tract obstruction. The disease thickens 
the heart walls and makes it difficult for the heart to expand normally.
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Vivjoa From Mycovia Pharmaceuticals, Inc
By MONICA HOLMBERG, PHARMD, BCPS

THE FDA HAS APPROVED OTESECONAZOLE 

CAPSULES (Vivjoa; Mycovia 
Pharmaceuticals, Inc), an azole 
antifungal indicated to reduce the 
incidence of recurrent vulvovaginal 
candidiasis (RVVC) in women with 
a history of RVVC who are not of 
reproductive potential.1 

RVVC is defined as 3 or more 
symptomatic acute episodes of 
yeast infection in 12 months and 
includes symptoms such as vaginal 
burning, inflammation, itching, and 
irritation. The condition is esti-
mated to affect 138 million women 
worldwide each year.2

PHARMACOLOGY AND 
PHARMACOKINETICS
Vivjoa is an azole metalloenzyme 
inhibitor. It reaches peak plasma con-
centrations 5 to 10 hours after oral 
administration and displays a medi-
an terminal elimination half-life of 
approximately 138 days. Vivjoa does 
not undergo significant metabolism.1

DOSAGE AND ADMINISTRATION
Vivjoa can be dosed alone or with 
fluconazole. The Vivjoa-only regimen 
consists of Vivjoa 600 mg orally on 
day 1, Vivjoa 450 mg orally on day 2, 
Vivjoa 150 mg orally on day 14, and 
once a week thereafter for 11 weeks. 
The combination regimen consists of 
fluconazole 150 mg orally on days 1, 4, 
and 7; Vivjoa 150 mg orally once daily 
on days 14 through 20; Vivjoa 150 
mg orally on day 28; and once a week 
thereafter for 11 weeks. Vivjoa should 
be taken with food.1 

CLINICAL TRIALS
The first VIOLET trial (NCT03562156) 

and the second VIOLET trial 
(NCT03561701) were double-blind, 
multicenter, multinational, place-
bo-controlled studies that evaluated 
the efficacy and safety of Vivjoa in 
656 women with RVVC. Participants 
received fluconazole 150 mg orally 
on days 1, 4, and 7. If the acute VVC 
had resolved on day 14, participants 
were randomly assigned 2:1 to receive 
either Vivjoa 150 mg orally or a place-
bo for 7 days, followed by 11 weekly 
doses. Vivjoa was found to be superior 
to the placebo in the proportion of 
patients with 1 or more culture-ver-
ified acute VVC episode through 
week 48 or who used medication to 
treat VVC during the maintenance 
phase through week 48.1 

The third study evaluated the 
efficacy and safety of Vivjoa in 219 
women with RVVC. The  double-blind, 
multicenter, randomized ultraVIOLET 
trial (NCT03840616) compared Vivjoa 
with treatment with fluconazole and 
a placebo. Participants were randomly 
assigned 2:1 to receive either Vivjoa 
600 mg orally on day 1 and Vivjoa 450 
mg orally on day 2 or fluconazole 150 
mg orally on days 1, 4, and 7. If the 
acute VVC had resolved on day 14, 
participants received either Vivjoa 
150 mg orally weekly or a placebo 
weekly for 11 weeks. Vivjoa was 
found to be superior to treatment 
with fluconazole and a placebo in the 
proportion of participants with 1 or 
more culture-verified recurring acute 
VVC episodes during the maintenance 
phase, participants who experienced 
an unresolved VVC episode during the 
induction phase, and participants who 
used medication to treat VVC during 
the maintenance phase.1

CONTRAINDICATIONS, 
WARNINGS, AND PRECAUTIONS
The use of Vivjoa is contraindicated 
during breastfeeding and pregnancy, 
in patients with a hypersensitivity 
to oteseconazole, and in women of 
reproductive potential. 

Vivjoa may cause fetal harm, so 
patients should be advised of the 
potential risks to a fetus or breastfed 
infant. Because Vivjoa is a breast can-
cer resistance protein (BCRP) inhibitor, 
concomitant use of Vivjoa with BCRP 
substrates may increase the exposure 
of the BCRP substrates and the risk 
of adverse reactions associated with 
these agents. The BCRP substrate 
should be initiated at the lowest pos-
sible starting dose, or a dose reduction 
should be considered; patients using 
this combination should be monitored 
for adverse reactions. The use of Vivjoa 
is not recommended in patients with 
severe renal impairment or end-stage 
renal disease, with or without dialysis. 
The medication should not be used 
in patients with moderate or severe 
hepatic impairment.1 

The most frequently reported adverse 
reactions are headache and nausea.1 ■
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Generic Focus

A RECENT REPORT FORECASTING THAT supplies of affordable 
generic medicine will decrease in the European drug mar-
ket, in large part because of Europe’s energy crisis, has 
raised concerns about a potential spillover effect in the 
United States.1 “In the past 30 years of my working career, 
I can’t remember a sector under this level of pressure,” 
Mark Samuels, CEO of the British Generic Manufacturers 
Association, told Politico.2

In the United Kingdom, generic drugs account for approx-
imately 80% of all drugs in its National Health Service.2 “As 
the [rebate] rate goes up, we’ll see fewer launches of new 
biosimilars and branded generics in the UK, because com-
panies won’t be able to supply those products and avoid 
making a loss,” Samuels said.2

Some drug manufacturers in Spain share these concerns. 
The production costs of essential drugs such as generics 
have risen 10% because of electricity and gas. The costs of 
these utilities have increased 112% and 150%, respectively, 
according to a recent Teva report.3

Elisabeth Stampa, CEO of Medichem SA, a generic drug 
manufacturer in Barcelona, Spain, said she anticipates 
lower generic drug production.4 

“We may discontinue 3, maybe 5 products [because 
of] the direct and indirect impact of increasing energy 
costs,” she told Reuters.4

Some observers have warned that Europe’s energy crisis 
will also affect drug costs. “Higher energy costs just eat 
all the margins of many makers of essential medicines in 
the fixed-price system that we operate under in Europe,” 
Adrian van den Hoven, director general of Medicines for 
Europe, told Reuters.4

Experts have indicated that the energy crisis could affect 
access to European generic drugs and prices of US generic 

drugs. Peter Bolstorff, executive vice president of 
innovation and business intelligence at the Association 
for Supply Chain Management in Chicago, Illinois, told 
the University of Minnesota’s Center for Infectious Disease 
Research & Policy (CIDRAP) that the “cumulative impact” 
of disruptions to the US health care supply chain will 
“escalate and increase stress,” leading to disruptions in the 
generic drug market.5

The United States also has lower energy costs than 
Europe, so European generic drug makers may consider 
manufacturing drugs in the United States.5 “Every one of 
them are considering the United States,” Bolstorff said, add-
ing that many European companies “are viewing the energy 
crisis as the last straw.”5

The energy crisis began in 2021. What began as a rapid 
postpandemic economic rebound transformed into a glob-
al crisis after Russia declared war on Ukraine in February 
2022, according to an International Energy Agency report.6

The costs of electricity and natural gas have reached 
record highs worldwide, and ramifications were steep in 
Europe, which relies heavily on Russia for fossil fuels.6 
Transportation costs have risen approximately 500% 
since the pandemic; these costs and natural gas deficits 
could affect the flow of essential medicines to US markets 
for up to 10 years.5

Essential medicine is already deemed low profit. The 
energy crisis may heighten competition and push some 
generic manufacturers out of business.5 David Margraf, 
PharmD, PhD, MS, a pharmaceutical research scientist 
at the University of Minnesota’s CIDRAP, said, “It’s rea-
sonable to assume that the cost of production will con-
tinue to rise with lower revenue generation, especially 
from generic drugs.”5 ■
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Generic Product News

Dabigatran Etexilate Capsules 
(75 and 150 mg)
From: Camber Pharmaceuticals
Compare To: Pradaxa
Camber Pharmaceuticals added dabigatran etexilate capsules to its new lineup of generic 
products. As a direct thrombin inhibitor, the drug is indicated to reduce the risk of systemic 
embolism and strokes in adult patients who have nonvalvular atrial fibrillation, which is an 
irregular heart rhythm that can lead to blood clots and strokes. The 75- and 150-mg capsules 
come in bottles containing 60 capsules. Common adverse events include allergic reactions, 
gastrointestinal burning, and other stomach area discomfort. 

FOR MORE INFORMATION: 
camberpharma.com

Trimethoprim Tablets USP, 100 mg
From: ANI Pharmaceuticals, Inc
Compare To: Trimethoprim Capsules
The FDA recently granted tentative approval for trimethoprim tablets USP, 100 mg, following an 
abbreviated new drug application by ANI Pharmaceuticals, Inc. The new generic’s reference drug is 
trimethoprim, and it is indicated as an antibacterial to treat bacterial infections. Annual revenue for 
the reference drug is over $16 million, according to health care data consultant IQVIA/IMS Health. 

FOR MORE INFORMATION: 
anipharmaceuticals.com

HOTPRODUCT



Generic Product News

Ketorolac Tromethamine 
Injection USP, 15 mg/mL, 
30 mg/mL, and 60 mg/2 mL
From: Alembic Pharmaceuticals Limited
Compare To: Toradol Injection, 15 and 30 mg/mL, and 60 
mg/2 mL
The FDA granted approval to Alembic Pharmaceutical 
Limited’s abbreviated new drug application for Ketorolac 
tromethamine injection USP, at 15 and 30 mg/mL and 
60 mg/2 mL dosage strengths, which come in single-
dose vials. The reference drug is Roche Palo Alto LLC’s 
Toradol injection in the same dosage strengths. Alembic’s 
second injectable product approval from the company’s 
general sterile facility is indicated for adults to manage 
moderately severe acute pain for 5 days or fewer. The 
Ketorolac tromethamine injection has an estimated US 
market size of $59 million, according to health care data 
consultant IQVIA.

FOR MORE INFORMATION: 
alembicusa.com

Lidocaine and Prilocaine 
Cream, 2.5%/2.5%
From: Alembic Pharmaceuticals Inc
Compare To: Emla Cream
Alembic Pharmaceuticals, Inc’s Lidocaine and Prilocaine 
Cream, 2.5%/2.5%, 5-gm tubes are available and 
shipping. It is indicated for use as a topical anesthetic for 
use on normal intact skin or genital mucous membranes 
for minor surgery and as a pretreatment for infiltration 
anesthetic. Common adverse events include alterations 
in temperature sensation, edema, itching, paleness, rash, 
and redness. A thick layer of cream should be used and 
covered with dressing for intact skin and used an hour 
before a procedure if used on genital mucous membranes 
for minor surgery.

FOR MORE INFORMATION: 
alembicusa.com
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Pharmacy Law

ISSUE OF THE CASE
When a representative of management inquires about a pharmacist’s 
planning and schedule for retirement and that individual’s employment is 
subsequently terminated, is that sufficient evidence of age discrimination–
based termination of employment?

FACTS OF THE CASE
A pharmacist with 33 years of experience in the profession was employed 
at a pharmacy in a north central state that was sold to new owners. Two 
years later, when the pharmacist was aged 59 years and serving as pharma-
cist in charge, an employee of the new proprietors asked about her retire-
ment plans. The parties to the dispute disagreed on whether the questions 
came from someone superior to the pharmacist in the firm’s organizational 
hierarchy, but they did concur that the individual asking the questions was 
not the pharmacist’s direct supervisor. 

 The following year, questions about retirement plans again came from 
the same individual, with the pharmacist responding that no, she had no 
plans to retire. The questioner forwarded that information and response 
to the firm’s senior vice president (VP) of professional services, as well as 
to an official in the firm’s human resources group. Posing that question 
was apparently prompted by a rumor that the pharmacist planned to retire 
when a student in pharmacy school graduate and take over the position.

 The questioner had apparently talked with the student and relayed to 
the VP of professional services that the student “would definitely be inter-
ested in moving to the area.” The firm had an approach that led to asking 
employees in the spring about retirement plans to figure out how many 
pharmacist positions would become available for the hiring of fourth-year 
pharmacy students approaching graduation. 

Moreover, a local extended-care facility (ECF) was described as “an indis-
pensable client” of the pharmacy. Local pharmacies were in a competitive 
relationship to serve this facility. 

Indeed, some of the employees at the pharmacy had the impression that 
if the ECF turned elsewhere for medication and related supplies, this phar-
macy business might not survive. 

An employee of the pharmacy who was a member of the board of 
directors at the ECF began to hear complaints related to the service being 

Employer 
Inquires About 
Pharmacist’s 
Retirement Plans
Federal Court Weighs Whether 
Termination That Followed Was 
Aged-Based Discrimination 
Under State’s Human Rights Act
By JOSEPH L. FINK III, JD, DSC (HON), 
BSPHARM, FAPHA

JOSEPH L. FINK III, JD, DSC (HON), 
BSPHARM, FAPHA, is professor emeritus of 

pharmacy law and policy at the University of Kentucky 

College of Pharmacy in Lexington.

AUTHOR BIO

©
 I

ri
n

a 
S

tr
e

ln
ik

o
v

a 
/ 

A
d

o
b

e
 S

to
ck



37January 2023 pharmacytimes.com 

©
 I

ri
n

a 
S

tr
e

ln
ik

o
v

a 
/ 

A
d

o
b

e
 S

to
ck

provided by the pharmacist in charge, such as 
she was uncooperative with the ECF staff mem-
bers and “tended to brush off their concerns.” 
A regional manager met with the pharmacist in 
charge to discuss these matters but left with the 
impression that the pharmacist did not take these 
concerns seriously. 

To complicate matters further, a “floater phar-
macist” noticed that a bottle of 100 hydrocodone 
tablets was missing. The pharmacist in charge was 
alleged to have been slow in responding to this sit-
uation and failed to complete obligatory inventory 
disruption paperwork. 

The pharmacist in charge was notified of ter-
mination with 2 reasons stated: first, failure to 
provide “exceptional care” to the ECF and its 
patients as specified in her position description; 
and second, failure to follow company policy “for 
reporting discrepancies in inventory counts of 
controlled substances.”

The pharmacy firm’s employee handbook 
describes an approach using routine performance 
evaluations and reviews. 

It also refers to “progressive discipline.” The phar-
macist in charge reported receiving no discipline 
prior to her termination, despite the firm’s hand-
book referring to “progressive discipline.” 

The terminated pharmacist filed a lawsuit alleg-
ing age discrimination under the state’s human 
rights act. The attorneys for the pharmacy firm that 
had employed her moved for summary judgment, 
arguing that no full trial was needed because the 
facts presented no genuine issue of material fact for 
a jury to consider. 

THE RULING
The federal district court where the lawsuit had 

been filed granted the motion of the defendant 
pharmacy firm. That terminated the matter without 
a full trial having been held. 

THE COURT’S REASONING
The judge concluded that the pharmacist was within 
the protected category of individuals the statute was 
designed to protect; she was aged 61 years when she 
was terminated. The next criterion was whether she 
was qualified for her position. 

The employer argued that she was not so qual-
ified because of her “poor job performance.” 
The employer had “articulated a legitimate, 
nondiscriminatory reason for [her] termina-
tion: poor performance.”

The attorney for the pharmacist pointed to the 2 
inquiries about retirement to suggest that the firm 
considered her age when she was terminated. 

The judge addressed that argument by pointing to 
a decision in an earlier case that “when retirement 
inquiries are ‘unnecessary and excessive,’ they may 
‘constitute evidence of discriminatory harassment.’ ” 

But another case had ruled that “an employer 
may make reasonable inquiries into the retirement 
plans of its employees.” 

The pharmacist had failed to present evidence 
that these inquiries were “unnecessary and exces-
sive.” The judge summed up this point with this 
direct ruling: “The mere fact that an employer asked 
about an employee’s retirement plans does not sug-
gest pretext for age discrimination.”

Regarding the issues related to the missing 
controlled substances, the court stated that the 
“only relevant question is whether she followed 
the [missing] drug reporting policy, and she 
admits that she did not.”

The pharmacist’s lawsuit was dismissed. ■

A regional manager met with the pharmacist 
in charge to discuss these matters but left with 
the impression that the pharmacist did not 
take these concerns seriously.

Interested in more 
content like this? 
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38 pharmacytimes.com January 2023

Legislative Focus

IMAGINE THE ANGUISH, DISAPPOINTMENT, AND FRUSTRATION of a patient and family 
members who hear or read about a promising new medication under study 
for a disorder, but the patient does not meet the sometimes-intricate quali-
fication criteria to be enrolled in a clinical trial of the proposed product. 

It could also be that the patient does not have access to a practitioner 
who is connected to the appropriate resources or has a practitioner who is 
unfamiliar with participation requirements for such clinical trials. Based 
on an unfulfilled need, the FDA developed a program to facilitate patient 
access to investigational medications when certain criteria exist.

The FDA Expanded Access (EA) program, commonly known as com-
passionate use, exists to bridge the gap between exceptional levels of 
patient safety achieved by the agency’s thorough review and approval 
processes1 and patients’ immediate urgent need for lifesaving biologics, 
drugs, and medical devices on the spearhead of research and development. 
Fundamentally, the implementation and regulation of EA differs from that 
of clinical trials by intent, the former being treatment of the patient and 
the latter being research.2 Since the program’s inception in 1987,3,4 the 
mission of the EA program has been to regulate and connect physicians 
with manufacturers on behalf of patients to provide investigational treat-
ments in circumstances in which approved therapy options have been 
exhausted. From fiscal years 2015 to 2019, 8385 patients were accepted 
to receive investigational drugs and biologics through EU, at an approval 
rate of more than 90%.2

Patients must meet 3 general requirements to qualify for EA: They have 
a serious or immediately life-threatening condition for which there is no 
satisfactory alternative therapy, they have exhausted approved therapies 
and are unable to participate in available clinical trials, and the potential 
risks from the drug must not exceed that from the condition or disease.5,6 

If these expectations are met, physicians may begin the process of sub-
mitting an individual patient investigational new drug application to the 
FDA. Prior to submission, the physician must obtain authorization from 
the manufacturer for using the investigational product, consult the rel-
evant institutional review board for approval, obtain informed consent 
from the patient, and submit various forms to the FDA, depending on the 
patient’s emergent status.7

Even when a patient meets the FDA’s 3 general requirements for EA,  
manufacturers retain their autonomy in the provision of investigational 
therapies. If a manufacturer determines the use of a particular investiga-
tional drug or biologic interferes with its development process, the FDA 
cannot mandate that the manufacturer provide a product.4 Pharmaceutical 
companies are not required to provide EA to investigational drugs at all, 
and some expressly forbid it.4 

It is the responsibility of the physician and supporting staff members 
to communicate and negotiate with manufacturers; however, resources 
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exist to assist in the process. The Reagan-Udall 
Foundation for the FDA provides a centralized 
repository of EA program information for compa-
nies, patients, and providers to reference, as well as 
a directory of EA-participating manufacturers for 
use by providers.8 In September 2020, the Reagan-
Udall Foundation launched the EA eRequest, a 
user-friendly application portal for physicians to 
submit EA applications completely online.9,10 This 
complements the FDA’s recent efforts to streamline 
the EA application process, reduce turnaround time, 
and simplify the process for patients and providers.4

Although the EA investigational new drug process 
is manufacturer- and physician-driven, it is import-
ant for pharmacists to maintain awareness of the 
EA program and to participate in it as a member of 
the health care team. 

As drug therapy experts, pharmacists are uniquely 
equipped to provide physicians with information 
and suggestions concerning promising investiga-
tional drugs in clinical research, which could bene-
fit mutual patients. 

As the most accessible health care providers,11 
pharmacists educated about EA can effectively 
counsel patients on what actions they can and 
cannot take in coordination with their physicians 
to participate in EA. 

Pharmacists can also direct patients exploring 
EA as a potential course of action in their treatment 
plans to official educational resources through the 
FDA and the Reagan-Udall Foundation. Ensuring 
that patients are aware of their potential treatment 
options can be critical in cases meeting EA criteria 
and could mean the difference between optimal and 
suboptimal patient outcomes.

It would not be unusual for patients to vent their 
frustrations with the federal government and its 
medication regulatory schemes with pharmacists. 
Indeed, pharmacists often hear such comments 
from patients about access to medications and 

other patient frustrations with the nation’s health 
care system when facing such challenges. Access 
challenges may be exacerbated for patients who 
do not live near academic health centers where 
practitioners have encountered the EA program 
before and have the staff support to pursue 
that avenue to facilitate patient access to these 
investigational medications. ■
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Independent Corner

PHARMACIES ARE GETTING READY FOR full implementation of the Drug Supply 
Chain Security Act (DSCSA), which was passed in 2013 to further secure the 
drug supply chain. 

November 27, 2023, marks the 10-year deadline set by statute. The 
DSCSA has required numerous implementation deadlines from the FDA 
along the way leading up to this final deadline. The DSCSA is intend-
ed to create a tighter, closed prescription drug distribution system 
to curb harmful drugs from entering the supply chain, detect harmful 
drugs if they do enter the supply chain, and enable rapid response when 
such drugs are found.1

What makes this final milestone epic is that it finally requires the entire-
ty of the drug supply chain to be interoperable using secure electronic sys-
tems. Notably, a major requirement that is included in the DSCSA calls for 
product tracing at the package level.

Pharmacists, or “dispensers” under the DSCSA, must know their respon-
sibilities under the law to protect patients from receiving harmful drug 
products. The DSCSA includes requirements that pharmacies must follow 
to protect patients from receiving harmful drugs, such as counterfeit or 
other illegitimate drugs.

When transacting business with respect to drugs, pharmacies should 
ensure they are only working with authorized trading partners. Typically, 
these would be drug wholesalers that are authorized and licensed to dis-
tribute drugs in a particular state. Additionally, a pharmacy should be 
able to receive, store, and provide prescription drug product tracing infor-
mation. In other words, if a pharmacy is selling a prescription drug to a 
trading partner, it must be able to generate and provide all product tracing 
documentation. However, it does not need to provide such information to 
a patient when dispensing a prescription drug or if a prescription drug is 
being sold to a pharmacy for a specific patient need.1

Pharmacies should only accept prescription drugs that are accompanied 
by transaction history, information, and statement. If a trading partner is 
unable to provide this information, the pharmacy should work in tandem 
to obtain these required documents. The pharmacy should also be pre-
pared to store the product tracing documents for 6 years, either via paper 
or electronically. Pharmacies must also have proper policies in place, along 
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with procedures to investigate and manage 
illegitimate and suspicious drugs.1

Pharmacies should determine whether 
trading partners, such as manufactur-
ers, repackagers, wholesale distributors, 
third-party logistics providers, and phar-
macies, are licensed or registered. This can 
be done by checking the registration of 
manufacturers and repackagers, checking 
the licensing of wholesale distributors and 
third-party logistics providers, and check-
ing the licensing of pharmacies through 
their respective state authorities, such as 
boards of pharmacy. 

An important aspect of the DSCSA to 
note is that it requires drugs to be traced 
as they move through the supply chain. 
Pharmacies must have a process to inves-
tigate and manage suspect and illegitimate 
prescription drugs, which includes those 
that are counterfeit, diverted, intentionally 
adulterated, stolen, or unfit for distribution. 
In such cases, a pharmacy quarantines and 
investigates suspicious prescription drugs 
to conclusively determine whether they are 
legitimate. If they are not legitimate, the 
pharmacy must work with the manufacturer 
to determine the cause and take specified 
steps to make sure that patients do not 
receive such illegitimate drugs. In addition 
to working with manufacturers, pharmacies 
must notify the FDA as well as the trading 

partners from whom the drug was pur-
chased and to whom it was sold.1

In preparation for the November 27, 
2023, interoperability deadline, pharmacies 
should have a working understanding of 
the DSCSA requirements and implement the 
required polices, practices, and procedures.

In short, pharmacies should be ready to 
receive and/or exchange transaction infor-
mation, including with specific product 
identifiers for each package and electronic 
transaction statements. Pharmacies should 
also be prepared to operate processes and 
systems at the package level for verification 
in cases when an investigation must be 
undertaken because of a suspicious prod-
uct. Pharmacies should also be prepared 
to produce serialized transaction infor-
mation should a federal or state regulator 
or a trading partner request information 
during an investigation. 

Although it may seem as if there is plenty 
of time, the clock is ticking, and pharma-
cies should begin to undertake compliance 
efforts as soon as possible to meet the 
requirements of the DSCSA that have been 
in the making for the past decade. ■
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Women In Pharmacy

HEY…I SEE YOU. 

You are a high-achieving, smart, and successful female pharmacist. 
You did it all: got the best grades in grammar and high school, were 
the star of the family, got into pharmacy school, graduated with flying 
colors, and now are exactly where you dreamed you would be. Except 
it does not always feel right. 

From the outside, it appears that you have it all together. But on 
the inside, it is a different story. You may feel exhausted or that your 
life has been taken over by pharmacy. Many of you have told me that 
you dream about work, about a misfill, about checking out the wrong 
medication. You are consumed with clocking in and clocking out. It 
may feel that you are not present for those you love or that life is pass-
ing you by. You may be tired of the system, of the great resignation 
in health care that is affecting pharmacists everywhere, low pay, and 
understaffed pharmacies. As an overachiever, you know there is more 
than this, but you are unsure what to do about it, and you know you do 
not want to hit a breaking point. You feel either burned out or unsure 
of what to expect next. I often tell pharmacists that preventing burn-
out is essential. It is important to always look at the root cause of why 
high-achieving professional female pharmacists burn out. Getting to 
the underlying cause will help find lasting solutions. By working close 
together we can make a difference. 

Here are 3 places to start:
1. Advocate for yourself as a pharmacist. State pharmacy organi-

zations and national organizations, such as the American College 
of Clinical Pharmacy, the American Pharmacists Association, 
the American Society of Consultant Pharmacists, and the 
American Society of Health-System Pharmacists, advocate for 
pharmacists and need support. Do not be silent any longer. Let 
them hear your needs. 

2. Examine real-world solutions. Determine to the challenges you 
face as a pharmacist. Look at tools that can help overcome barri-
ers or restore your joy in the profession. Consider different career 
paths within pharmacy and what best suits your needs.

 
3. Encourage research. We need more research on burnout. 

Consider contacting academic colleagues. Urge them to con-
duct more studies specifically on burnout in the profession of 
pharmacy. The more research and statistics we have, the better 
equipped we are to address the problems as a profession. ■
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MTM Consult

WITH JUST 10.1% OF INDIVIDUALS 5 years or older having received an 
updated COVID-19 booster, as of November 13, 2022,1 the door is open 
for pharmacists increase vaccination intake with medication manage-
ment services. 

Throughout the COVID-19 pandemic, pharmacists have played a 
critical role. From administering vaccines to providing education, 
pharmacists have been on the front lines of patient care. In fact, 
pharmacists administered more than 270 million COVID-19 vaccines 
between February 2020 and September 2022, according to the results 
of a recent study.2 

By administering COVID-19 treatments and vaccines, pharmacists 
have helped prevent more than an estimated 1 million deaths.2 With 
the recent rollout of updated COVID-19 boosters, pharmacists contin-
ue to be vital members of the health care team. 

The Moderna bivalent COVID-19 boosters are authorized for indi-
viduals 6 years or older.3 Pfizer-BioNTech bivalent COVID-19 boosters 
are authorized for individuals 5 years or older.3 Individuals are eli-
gible as long as it has been at least 2 months since they had the last 
primary series or booster dose.3 Pharmacists can implement a variety 
of strategies, such as an effective booster campaign, to improve boost-
er uptake, which is critical because COVID-19 cases are expected to 
increase throughout the winter. The results of an analysis showed that 
if 80% of individuals 5 years or older in the United States had received 
an updated COVID-19 booster by the end of 2022, approximately 
90,000 deaths could be prevented.4 Additionally, more than 936,000 
hospitalizations also could be avoided.4 

Approximately 50% of individuals surveyed knew little or nothing 
about the updated COVID-19 boosters, according to the results of a 
Kaiser Family Foundation study.5 
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This highlights the need for more widespread educa-
tion. Pharmacists can promote updated boosters through 
social media campaigns on platforms such as Instagram, 
Facebook, and Twitter.6 During face-to-face and telephone 
MTM consults, pharmacists can check if patients are up to 
date on their COVID-19 boosters. Text message reminders 
are also a valuable tool to increase vaccine rates and address 
patient concerns and questions. 

Countering misinformation is also a critical role for phar-
macists. The US Department of Health and Human Services 
has published a variety of resources to address COVID-19 
vaccine misinformation.7 When pharmacists respond to vac-
cine hesitancy, it is important to first acknowledge, affirm, 
and empathize with the patient’s beliefs.8 Then pharmacists 
should provide evidence-based information. Considering 
culturally acceptable and literacy level are also critical to 
debunk misinformation.8 Strategies for encouraging patients 
to get their COVID-19 boosters are outlined in the Figure.4,7,8

Patients can receive their COVID-19 booster and influenza 
vaccine together. During MTM consults, pharmacists 
can check to make sure patients are up to date on both. 
Influenza season started early, so it is especially critical to 
ensure that patients are protected to prevent coinfection. As 
of November 10, 2022, 25 states were experiencing elevated 
levels of influenza across the country.9  ■
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In email interviews, Jessica Jones, PharmD, BCMTMS, 
a skin care and MTM clinical pharmacist with Custom 
Health in Charleston, South Carolina; and Karmen 
Stephens, PharmD, BCGP, FASCP, vice president of 
clinical development at Consana in Plano, Texas, dis-
cussed strategies to encourage patients to get COVID-
19 boosters. 

“Before encouraging patients to get their updated 
COVID-19 booster, I make sure to build trust by know-
ing everything I can about the vaccinations,” Jones 
said. The American Pharmacists Association, CDC, 
and the Immunization Action Coalition are trusted 
resources on which she relies to stay up to date on 
vaccine information. 

“I am very sensitive to how they feel about the vac-
cine and make sure not to show any reaction to what 
they say about it. If I fail on this, the patient most 
likely will continue to resist getting the vaccine,” 
Jones said. “I am prepared with answers to common 
concerns the patient has, such as the vaccine being 
so new and the efficacy and safety. Being prepared 
and already knowing the questions patients ask is the 
best way to help.”

Stephens uses a variety of patient-focused tech-
niques to discuss the updated COVID-19 boosters 
during MTM consults. One example is motivational 
interviewing where she learns about patients’ beliefs, 
concerns, goals, and preferences regarding vaccina-
tion health and status. 

“Then I can offer information and support to help 
them make the best decision that is right for them. 
It is important that the patient feels free to speak 
their mind and ask questions, because this is a judg-
ment-free zone,” Stephens said. 

She also discussed being compassionate to 
patients who are vaccine-hesitant about the booster 
and providing a space for them to discuss concerns. 
“Meet them where they are and be open and compas-
sionate. Through open-ended questions and active 
listening, you can guide your patients and help them 
connect the dots,” Stephens said. 

PHARMACIST 
SPOTLIGHT



56 pharmacytimes.com January 2023

Patient Focus

POINT-OF-CARE TESTING (POCT) HAS BEEN around since ancient times, with 
records showing that doctors used uroscopy, or the practice of examining 
urine for substances or visual cues, as far back as the Greek empire.1 

But as society evolved, so did the POCT technology.
POCT has become a billion-dollar business.2 Demand for accessible test-

ing has exploded in recent years, partly because of the COVID-19 pandem-
ic. The US market for diabetic glucose monitoring alone has increased from 
$3.5 billion to approximately $7 billion, and this trend can be applied to 
nearly every other POCT available and marketed commercially.2

DEFINING POCT
POCT includes any test performed by a qualified staff member near 
the patient with results available at the same clinical visit to support 
clinical decisions.3

Overall, the health care system spends about $2 trillion per year on 
the approximately 330 million Americans.4,5 Although the United States 
spends more per capita than most other countries, it consistently ranks 
among the worst performers. 

Primary care in medicine is poorly funded and supported, and the 
demands of a growing population create an opportunity for pharmacists to 
fill the primary care gap. 

POCT allows pharmacies to combat population health issues, expand 
patient care services, and simultaneously increase revenue. Depending on 
the state, pharmacists may need additional training or collaborative prac-
tice agreements to provide POCT.6 

POCT’s essential purposes are behavior modification, disease identifica-
tion and monitoring, and reducing barriers to use.6 

TYPES OF POCT
Traditionally, primary care providers’ (PCPs) offices have used POCT to 
diagnose acute conditions (BOX).7 These tests help improve patient out-
comes in acute conditions, and now POCT has started to transition into 
chronic disease diagnosis and management too. PCPs most often use POCT 
for diabetes, usually determining glycated hemoglobin A

1C
 levels from 

blood fingerstick samples.7

Common POCT include rapid flu and COVID-19 antigen tests. Less com-
mon tests include drug testing kits and those for iron or vitamin levels. A 
unique POCT is used to guide antimalaria treatment in low-resource set-
tings.3 Overall, the areas that benefit from POCT are acute conditions, gen-
eral health, and infectious disease.

WHY POCT MAKES SENSE
Numerous health care barriers create poor patient outcomes, including 
lack of an accessible PCP, health insurance, or transportation.8 The health 
care system is struggling to meet patients’ needs while dealing with pro-
vider shortages and other pressing public health concerns. In underserved 
areas, POCT decreases patient burden, is accessible, and saves time.8
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Nearly 90% of the US population lives within 5 miles of a  
community pharmacy, making pharmacies accessible.9 The 
Public Readiness and Emergency Preparedness Act autho-
rized community pharmacies to offer COVID-19 POCT in 
addition to administering vaccines and prescribing thera-
pies to eligible patients.8 Before that, pharmacists were cru-
cial in immunizing for the 2019 measles outbreak, and prior 
to that, the influenza A virus.10 

In addition, patients report that they are comfortable with 
pharmacists. They visit pharmacies twice as often as they 
see their prescribers because pharmacists communicate 
well to increase health literacy and patient understanding.8,9 

POCT offered by pharmacists shortens time to treatment, 
and pharmacists can also recommend symptomatic treat-
ment relief for certain conditions.11

 
CHALLENGES OF POCT 
Incorporating POCT has hurdles. Pharmacies and retail 
settings that want to offer POCT need to file for a Clinical 
Laboratory Improvement Amendments waiver, and pol-
icies and procedures are needed to train staff members, 
especially if pharmacists are working in conjunction with 
providers.11 In addition, other health care providers may be 
resistant, often because of a lack of awareness or trust of the 
pharmacy’s service.12

Depending on the type of POCT used, result validi-
ty may be a concern. 

Sensitivity and specificity may be an issue because overall 
POCT is less reliable than lab testing.12 However, US standards 
require an 85% accuracy and reliability rate for POCT to be 
marketed,12 so it is far better thannot being tested at all. 

Another major challenge is the lack of provider 
status for pharmacists—who may not get compensated 
directly for offering POCT services.4 Lastly, document-
ing pharmacist-driven POCT into electronic medical 
records and the overall public health system may create 
an operations issue.1

CONCLUSION
POCT and rapid tests are critical in chronic disease man-
agement, early intervention, and emergency situations.12 

A rapid test result can increase timely decisions about 
treatment, reduce risks associated with infectious diseases, 
and lead to overall decreased hospitlizations.11 Expanding 
pharmacists’ scope of practice can help ease the burden on 
PCPs, especially considering the national shortage projected 
to affect the United States in the next decade.4 ■
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Technician Focus

THE SCOPE OF PRACTICE FOR pharmacy technicians has expanded rapidly over 
the past decade, accelerating recently because of the COVID-19 pandemic. 
But depending on the jurisdiction in which a technician practices, this 
most recent expansion may not last. Although much of the direct regula-
tion of pharmacy practice has been traditionally left to the states, the feder-
al government’s legal authority under the Public Readiness and Emergency 
Preparedness (PREP) Act marked a drastic departure from that policy, put-
ting pharmacy team members in a position to decide what each of them 
could do and how, to ensure compliance when accepting broader roles. 

It is unclear how long the US will remain under a public health emer-
gency, and it is likewise unknown whether the profession can revert to 
its pre-pandemic state. Although momentum has been building toward 
greater responsibilities for technicians, including laboratory specimen col-
lection, product verification, and vaccine administration, these duties were 
not widespread before the pandemic. For instance, before October 2020, 
most states did not allow technicians to administer vaccines or provide 
other types of patient care.1

The results of studies that report pharmacists’ perceptions of advanced 
technician roles, though generally positive, have been mixed. This is 
particularly true with respect to technician-administered vaccinations, 
although these perceptions are likely to continue shifting.2,3 It is unlike-
ly that the public health emergency will continue to be extended. So 
the question is not whether the profession prefers expanded roles for 
technicians but rather whether it can afford not to retain these roles in 
a post-pandemic era. 

In preparation for the eventual end of the public health emergency and 
expiration of its associated federal legal authorities, some legislatures 
may contemplate changes to their statutes, and boards of pharmacy may 
reassess existing rules. Legislative and rulemaking processes are cumber-
some and time-consuming but may be necessary if a state seeks to retain a 
previously unauthorized but temporarily revised pharmacy practice status 
when not previously authorized. In some states, changes to both rules and 
statutes may be necessary. 

There are a number of statute sections a legislature may amend to 
expand technician roles, such as the definition of what constitutes a tech-
nician or other sections of its pharmacy practice act. However, since the 
onset of the pandemic, few states have modified how they define a techni-
cian and the scope of their practice.4-9

Tennessee, for example, changed its long-standing definition of a tech-
nician to read: “an individual who is specifically trained and designated to 
assist a pharmacist and may perform tasks delegated by the pharmacist, 
including participation in drug, dietary supplement and device selection, 
storage, and distribution and administration, consistent with the phar-
macy technician’s education, training, and experience, as defined by rules 
promulgated by the Board.”4 

This amendment, while seeming to broaden the statute, ultimately 
defers to the Tennessee Board of Pharmacy to promulgate rules to oper-
ationalize the definition. Some states may change other sections of their 
statutes to expand or modify existing technician roles, as was done in 
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Indiana.10 In addition, not every state defines a tech-
nician or the scope of a technician’s role, which may 
leave both in the purview of the board of pharmacy. 

If a board already has the authority to determine 
the scope of practice for technicians but has not 
authorized such expanded roles as final verifica-
tion or vaccine administration, it may begin the 
process to amend its rules to allow for expansion. 
Some states promulgated emergency rules early in 
the pandemic to maintain the continuity of patient 
care, with the intent that they would exist only 
temporarily, usually for 90 days.11 Others created 
or modified their rules permanently, and some 
initiated the temporary change and later followed 
up with a permanent change. For example, the 
Alabama Board of Pharmacy created a rule in 2021 
that defined the criteria technicians had to meet to 
provide immunizations.12 

The status of technician roles in a post-pandemic 
era is unknown. Although vaccine administration is 
the primary expansion of their role, it will probably 
be the springboard for a broader discussion about 
what are appropriate technician tasks—such as 
obtaining medication histories, medication therapy 
management, product verification, and possibly 
even delivering other patient care services—and 
what their minimum education requirements 
should be.13-16 Considering the current patchwork 
of state-issued entry-level training requirements 
to work as a technician in the US, the expansion, if 
any, will likewise lack uniformity.17

It will thus be important for every member of the 
pharmacy team to stay abreast of the ever-changing 
pharmacy statutes and rules that directly and indi-
rectly affect pharmacy practice at the federal and 
state levels. Key tips for staying up to date include 
using reliable, reputable sources of information, 
reviewing them regularly, and knowing whether 
and how changes, if they occur, affect pharmacy 
practice.18 Information and updates provided by 
government agencies, national and state pharmacy 
organizations, and state regulatory board are reli-

able sources of practice guidance. But because some 
areas of practice evolve more rapidly than others, 
the frequency and timeliness of a review may vary 
depending on area. Considering the highly regulat-
ed nature of pharmacy practice, which more often 
adds than removes rules and statutes, every mem-
ber of the pharmacy team must remain informed to 
ensure compliance. ■
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Condition State Management

Cardiovascular Disease Deaths Spike During 
COVID-19 Pandemic
DEATHS FROM HEART DISEASE increased in the United States at the start of 
the COVID-19 pandemic in 2020, according to research findings presented at 
the American Heart Association Scientific Sessions 2022.1 

Cardiovascular disease death rates had steadily declined from 2010 to 
2019. This review of 2020 data, however, found that death rates from heart 
disease increased across all ages, ethnic and racial groups, and genders and 
particularly in non-Hispanic Black individuals and younger adults.1

Investigators analyzed information from 2010 to 2020 from the CDC’s 
Wide-Ranging ONLine Data for Epidemiologic Research database and found 
that “among 35- to 54-year-old adults, deaths from heart disease fell by 
5.5% from 2010 to 2019, yet they jumped by 12% in 2020.”1 

Findings also showed that heart disease death rates increased by 
7.8% in adults aged 55 to 74 years old and 11.2% in non-Hispanic 
Black adults in 2020.1

The investigators noted that “growing evidence suggests people who have 
had COVID-19 infection may be at an increased risk for new or worsening 
cardiovascular disease, which may have been a factor in the rising rates 
from 2019 to 2020.”1 

Other factors associated with lockdowns during the pandemic such as 
increased alcohol use, less physical activity, and increased smoking contrib-
uted to the higher heart disease death rates, according to American Heart 
Association President Michelle A. Albert, MD, MPH, FAHA.1—Jill Murphy

Research Links suPAR 
Levels With Higher Risk 
of Heart Failure, Death

LEVELS OF SOLUBLE UROKINASE 
plasminogen activator receptor (suPAR), 
an immune protein that plays a role in 
kidney disease, are high in patients with 
heart failure and “predict both heart failure 
and death,” according to research results 
from Michigan Medicine and the Emory 
Clinical Cardiovascular Research Institute. 

In addition, individuals without heart 
failure but with high suPAR levels are 3.5 
times more likely to develop heart failure.1

B-type natriuretic peptide (BNP) is a 
“downstream” indicator of heart failure, 
but “researchers have been looking for 
biomarkers focused on what leads to 
heart failure.1 suPAR is “an important 
component of the pathophysiology 
of heart failure,” Salim Hayek, MD, an 
assistant professor of internal med-
icine and the medical director of the 
University of Michigan Health Frankel 
Cardiovascular Center clinics in Ann 
Arbor, said in a statement.

In addition, when “suPAR is com-
bined with BNP, the ability to predict 
[the risk of heart failure and death] 
gets even stronger.”1

Investigators used the Emory cardio-
vascular biobank to measure plasma 
suPAR and BNP levels in more 3400 
participants undergoing heart imaging 
and followed them for more than 6 years. 
Results showed that suPAR levels were 
17% higher in patients with heart failure 
than those without across the various 
subgroups, including patients with 
ischemic or nonischemic cardiomyop-
athy. suPAR levels “carried more than 
2 times [the] risk for all-cause death, 
cardiovascular death, and hospitaliza-
tion for heart failure.”1 Further, growing 
evidence links high suPAR levels and 
poor outcomes for conditions such as 
cancer and coronary artery disease, 
which both consistently activate the 
immune system.—Erin Hunter

Food Insecurity Increases Risk of Death From 
Heart Failure
INDIVIDUALS WHO LIVE IN communities with access to affordable, healthy 
food may have a lower risk of death from heart failure (HF), according to recent 
study results, and previous research has confirmed that “food insecurity is asso-
ciated with adverse cardiovascular outcomes.”1 

“Heart failure mortality is on the rise in populations that live in socio-
economic deprivation,” lead study author Keerthi T. Gondi, MD, an internal 
medicine resident at the University of Michigan Health System in Ann 
Arbor, said in a statement.

Food insecurity occurs when healthy food is not readily available every 
day because of poverty or socioeconomic challenges. Investigators aimed 
to determine “whether food environment by county level was associ-
ated with heart failure death rates.”1 To accomplish this, they studied 
2965 US counties, analyzing the association between death rate from HF 
and county scores on the 2018 Food Insecurity Percentage and the 2018 
Food Environment Index.

The results suggest that counties with a Food Insecurity Percentage above 
the national median experienced increased rates of death from HF com-
pared with counties with a Food Insecurity Percentage below the median.1

strongly associated with death from heart failure,” Anne Thorndike, MD, 
MPH, FAHA, director of the Cardiac Lifestyle Program at Massachusetts 
General Hospital in Boston, said. Thorndike was not involved in 
the study.—Jill Murphy 

Heart Disease
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b ro u g h t  to  yo u  by  t h e  s a s s y  p h a r m a c i s t

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

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

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

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

Pet Peeve

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

Out of Time
Patients showing up more than 15 minutes late for an 
appointment and expecting us to accommodate them.
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Case Studies

CASE 1

CASE 1: The pharmacist can recommend the following approach: 
discontinue semaglutide; initiate liraglutide 7 days after the last 
dose of semaglutide; start liraglutide at an equivalent dose, such 
as 1.8 mg daily, or a lower dose; and titrate according to package 
instructions.1 RD should report any changes in bowel habits as 
well as dyspepsia, nausea, or vomiting because gastrointestinal 
symptoms vary between glucagon-like peptide-1 agonists. If 
gastrointestinal symptoms occur, the dose of liraglutide can be 
lowered and titrated more slowly. Also remind RD that although 
he previously used semaglutide weekly, he will now need to 
inject liraglutide once daily with or without food. He should 
continue to monitor his blood sugar at home and report any 
concerns to his primary care provider. 

CASE 2: Because AM has dermatitis, using the patch may not 
be advisable, as it can increase skin irritation. Additionally, 
because of her asthma, she should avoid the oral inhaler or use 
it with caution because it can cause bronchoconstriction. Prior to 
making firm recommendations on the products, the pharmacist 
could further explore the severity of AM’s eczema and obtain 
more information about the triggers. However, to avoid safety 
concerns, the pharmacist’s best recommendation is lozenges. 
Based on AM’s tobacco use, the pharmacist can recommend one 
4-mg lozenge to be taken every 1 to 2 hours, for a maximum 
daily dose of 20 lozenges per day.1 Advise AM to place the 
lozenge between the cheek and gums and let it dissolve slowly. 
She should not drink or eat for 15 minutes prior to or while 
taking the lozenge. 

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

RD is a 47-year-old man who has been taking 
semaglutide 0.5 mg subcutaneously weekly and 
metformin 1000 mg orally twice daily for type 2 
diabetes. When he tried to refill his semaglutide, he 
was told that his dosage is on national back order 
because demand for the product is exceeding the 
manufacturer’s supply. RD called his insurance 
provider and learned that liraglutide (Victoza; Novo 
Nordisk) is a covered alternative. RD’s primary care 
provider calls the pharmacist with questions on 
how to appropriately switch between the 
2 products.

What should the pharmacist recommend? 

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

professor in the Department of Pharmacy Practice at the University of 

Connecticut School of Pharmacy in Storrs.

AUTHOR BIO

By STEFANIE C. NIGRO, PHARMD, BCACP, CDCES

Answers

CASE 2

AM is a 30-year-old woman who wants to quit 
smoking cigarettes using nicotine replacement 
therapy (NRT). She takes medications for allergic 
rhinitis, asthma, and atopic dermatitis. AM 
smokes her first cigarette within 30 minutes of 
waking each day, and she smokes 15 cigarettes 
per day. After the pharmacist discusses NRT 
options with AM, she is not sure whether to use 
the NRT oral inhaler, lozenge, or patch.

Which should the pharmacist recommend? 

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.
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Fun Facts

Q: The Rx symbol is rooted in 
which ancient civilization?

A: Prescription medicine may have a longer   
 history than previously thought. 

       “Rx” is a ubiquitous symbol of a medical 
prescription. Although many sources suggest 
it is rooted in the Latin word “recipe,” which 
means “take,”1 numerous other theories exist 
about its origin. One theory among some 
historians is that Rx evolved from an ancient 
Egyptian symbol, specifically, the Eye of Horus.2

According to Egyptian myth, Horus, an 
ancient sky god whose eyes were said to be 
the sun and the moon, lost his left eye in 
a struggle with another god who shattered 
the eye into 6 pieces. The eye was magically 
restored, which came to symbolize the 
process of making whole and healing.3 

The Eye of Horus is sometimes referred to 
as the “all-seeing eye” and was frequently 
made into jewelry because it was believed to 
bring health, prosperity, safety, and wisdom 
to the bearer.3 It was also used to measure 
ingredients in medicine and pigments.3 

The symbol was divided into 6 parts—
representing the shattering of Horus’ eye into 
6 pieces—and each part was associated with 
1 of the 6 senses and a specific fraction.3

Whether the Rx symbol is truly symbolic 
of the Eye of Horus is unknown. There is, 
however, evidence of drugstores existing 
in ancient times. In fact, author Elizabeth 
Nix wrote that “the world’s first recorded 

prescriptions were etched on a clay tablet in 
Mesopotamia around 2100 BC, [and] the first 
drugstores were established in the ancient 
city of Baghdad in the eighth century AD.”2

In the BC era, one of the ancient Egyptians’ 
significant contributions to Greek and Roman 
medicine was pharmaceuticals, with many 
drugs and vegetable substances labeled 
as “Egyptian” playing a prominent role in 
healing. Greek texts, including The Hippocratic 
Corpus, featured multiple Egyptian-based 
medicines. “Pharmaceutical contributions 
[included] natron, aloe, chicory, alum, beans, 
castor oil, comfrey, pomegranate, saffron, and 
other oils and perfumes.”4

Fast forward to the 1600s, and America’s 
first drugstores and pharmacies were 
established in such places as Boston, 
Massachusetts, and New York, New York. 
In 1821, the first college of pharmacy was 
founded in Philadelphia, Pennsylvania.2  
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Management Considerations for Hidradenitis 
Suppurativa and the Emerging Role of Biologics 
in Treatment

EDUCATIONAL OBJECTIVES

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

TARGET AUDIENCE: Pharmacists 
ACTIVITY TYPE: Application
RELEASE DATE: December 21, 2022
EXPIRATION DATE: January 31, 2024
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation 
Council for Pharmacy Education (ACPE) as a provider of continuing 
pharmacy education.  This activity is approved for 2.0 contact hours (0.20 
CEU) under the ACPE universal activity number 0290-9999-22-607-H01-P. 
The activity is available for CE credit through January 31, 2024.

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).



73PHARMACYTIMES.ORG
JANUARY  2023

www.pharmacytimes.org

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).
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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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Fluzone High-Dose Quadrivalent, Flublok 
Quadrivalent Vaccine, and Fluzone Quadrivalent 
Vaccine
Manufactured by Sanofi
Clinicians can now reserve doses of the influenza vaccines Fluzone High-Dose Quadrivalent, Flublok Quadrivalent, 
and Fluzone Quadrivalent through VaxServe. All 3 vaccines received licensure from the FDA for the 2022 through 
2023 flu season, following the CDC Advisory Committee on Immunization Practices’ preferential recommendation 
for adults 65 years and older to receive the Fluzone High-Dose Quadrivalent and Flublok Quadrivalent vaccines. 
In a meta-analysis, those who received Fluzone High-Dose Quadrivalent experienced an 18% reduction in 
cardiorespiratory hospitalizations and a 28% decrease in pneumonia hospitalizations. Similarly, studies have found 
that Fluzone-High Dose Quadrivalent was 24.2% more effective at preventing influenza than the standard-dose 
Fluzone Quadrivalent vaccine in adults 65 years and older.

FOR MORE INFORMATION: 
coldeeze.com 

CeraVe Diabetics’ 
Dry Skin Relief
Manufactured by L’Oreal
CeraVe products offer a host of options for patients 
managing diabetes and the dry skin associated 
with it, including a moisturizing cream specifically 
designed for this patient population. Diabetics’ Dry 
Skin Relief includes ceramides 1, 3, and 6 through 
11 to restore the skin barrier, as well as bilberry and 
urea to help retain moisture and soften skin. Other 
products, such as the Hydrating Facial Cleanser 
and the Moisturizing Cream, can help smooth and 
hydrate skin while restoring the skin barrier and 
helping to retain natural moisture.

FOR MORE INFORMATION: 
cerave.com/pharmacists 

SEE OUR AD 
ON PAGE 5

SEE OUR AD 
ON THE 

OUTSIDE 
COVER

SEE OUR AD 
ON PAGE 88

Cold-EEZE Cold Remedy
Marketed by Vespyr Brands
In addition to its range of Cold-EEZE products to 
shorten the duration of a cold, Vespyr Brands is now 
offering Defend-EEZE, a daily immunity supplement. 
Active ingredients include zinc gluconate, echinacea, 
elderberry, vitamin C, and vitamin D3 to promote 
immune health, and the lozenges are available in 
natural pomegranate and elderberry flavors. 
Defend-EEZE is an addition to the Cold-EEZE products, 
which include lozenges, chewable tablets, and 
chewable gels.

FOR MORE INFORMATION:
vaxserve.com
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