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WAS IT NATURAL ZOONOTIC SPILLOVER that catapulted
SARS-CoV-2 from an emerging virus into a pandemic 
pathogen, or was it something much more sinister? 

Is it at all possible that a lab leak in Wuhan, China, was 
the spark that lit the fuse? 

Debate and discussion about the origin of the virus 
that causes COVID-19 have been at the forefront of global 
consciousness since the first cases were reported in
December 2019. 

Early on, whispers of a potentially engineered virus 
quickly grew to a roar and fueled speculation that China 
was behind the pandemic. This narrative was so pervasive 
that, in February 2020, a group of 27 public health 
scientists published a letter in the Lancet disputing the 
lab leak theory and announcing their support of their 
counterparts in China: the medical professionals, public 
health officials, and scientists combating the pandemic.1 

“The rapid, open, and transparent sharing of data on 
this outbreak is now being threatened by rumors and 
misinformation around its origins,” wrote the authors, who 
all declared no competing interests in their disclosures as 
recommended by the International Committee of Medical 
Journal Editors. “We stand together to strongly condemn 
conspiracy theories suggesting that COVID-19 does not 
have a natural origin.”

And though it is true that analyses of the genomic 
sequence of the virus subsequently pointed to natural 
origins, the questions regarding China’s role persisted, led 
by conflicting reports and pesky discrepancies. 

Fast-forward to June 2021 and new evidence that has 
breathed new life into those origin questions. In an 
update to the February 2020 letter, the Lancet published
an addendum with revised disclosure statements from 
investigator and virologist Peter Daszak, 1 of the 27 
authors.2 In the revised document, he noted that his 
remuneration is paid solely in the form of a salary from 
EcoHealth Alliance, a New York, New York-based nonprofit 
research foundation of which he is president. The company 
has reportedly worked directly with Wuhan laboratories 
and funded gain-of-function research at China’s Wuhan 
Institute of Virology. 

Consider, too, other odd associations. Recent reports 
have uncovered financial ties between EcoHealth 

Questions Linger Around 
COVID-19’s Origin

MIKE HENNESSY SR
Chairman & Founder
MJH Life SciencesTM

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

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

BE SOCIAL!

WORTH MENTIONING

Kevin K.: Quality outcomes rely on a care 
team that includes [medication thera-
py management] and reliance on evi-
dence-based medicine. Pharmacists can 
lead the way.

Christine C.: Melissa Santibañez―love this 
insight. Congrats.

Cataline A.: Well said 

ON LINKEDIN

On LinkedIn, you commented on a video with 
Melissa Santibañez, PharmD, BCCCP, discussing 

the importance of integrating pharmacists
into patient care teams.



CONNECT
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 trends and videos at your fingertips with the
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Follow us today!
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Editor’s Note

AN ARTICLE1 PUBLISHED IN A recent edition of Journal of the American 
Pharmacists Association analyzed 62 randomized clinical trials (RCTs) testing 
the effects of pharmacists counseling patients on emergency department 
(ED) and primary-care visits, medication adherence, mortality, and 30-day 
hospital readmission..  

If the results of the counseling had been produced by a device, pharma-
ceutical, or procedure, it is almost certain that health plans would have 
called the counseling a defined service and made an explicit payment for 
patient access.

The authors found that patient counseling produces a 24% decrease in 
relative risk for 30-day readmissions, a 30% decrease in ED visits, and a 30% 
increase in relative risk for medication adherence. No changes were found 
in mortality or primary care, although the time horizons of the studies tend-
ed to be less than 1 year.  

Omnibus Budget Reconciliation Act of 1990 (OBRA ‘90)
Second only to the Medicare Prescription Drug, Improvement, and 
Modernization Act (MMA) of 2003, OBRA ‘90 has had the most retarding 
effect on the advancement of community-based pharmacy practice through 
payment for services in the history of the profession. OBRA ’90 effectively 
used Medicaid as a Trojan horse to compel pharmacy providers to offer 
patient counseling, including drug utilization review to detect drug therapy 
problems and a host of specific counseling considerations, such as adverse 
effects, precautions, self-monitoring, and storage. Notably, OBRA ’90 
requirements are a bit sparse on associating a drug with clinical objectives 
and conditions for treatment. OBRA ’90 also mandated the beginnings of a 
pharmacist-operated clinical record. 

Unfunded Mandates Encourage Race to the Bottom
All these requirements would be fine if attached to a procedure or service 
code and payment for these services. But, alas, OBRA ’90 is one in a long line 
of policies and ill-fated advocacy that reinforce a culture of “give the service 
away for free and focus on preserving the buy-sell margin on the product.”  

Counseling activities increased after passage,2 although reimbursement 
for product and dispensing fees continued to fall. And we are at the end 
of the line. Buy-sell margins are below cost for many products and most 
patients, including the dispensing fee that was supposed to include 
(ostensibly) the remuneration for the counseling. Dispensing fees are less 
than $1 in some plans and rarely more than $10.  

Without explicit payment for counseling, the service reduces to nothing, 
forcing pharmacists who want to provide it to do so for free.

Access and Risk of Harm Always Trump Cost Savings
Although I am a strong advocate for value-based care delivery and the death 
of fee-for-service, we must examine the profession’s historical policy and 
advocacy strategy through a critical lens, as it has largely failed at ensuring 
payment for services. All care team members get paid for services in their 

If Medication 
Counseling 
Were a Drug, 
Plans Would 
Have to Pay 
for It
OBRA ’90 Reinforces a Culture 
of “Give the Service Away and 
Focus on Preserving the Buy-
Sell Margin of the Product”
By TROY TRYGSTAD, PHARMD, PHD, MBA, 
EDITOR IN CHIEF

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

AUTHOR BIO

PRESCRIPTION
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principal setting of care—except pharmacists. Sometimes 
it is by the profession’s own design, and sometimes it has 
been thrust upon us. In the case of the MMA, we should 
have demanded that medication optimization services be 
covered under Part B, rather than through third-party ven-
dor-providers, who also considered medication therapy 
management a mostly unfunded mandate to reduce average 
service delivery to the lowest effort possible. 

Both of these landmark pieces of legislation came to pass 
principally for reasons other than pharmacy practice or in 
advocacy of payment for services. Rather, in both instanc-
es, giving away pharmacy services for free, resulting in 
cost savings, was used to pay for other items in those bills. 
Not many pharmacists will know or remember that all the 
hassle associated with calling physicians to require they 
write tamper-resistant a prescription for Medicaid starting 
in 2012 was to change the scoring (cost calculations) as an 
offset to encourage electronic prescribing, fill other budget 
holes, and fund efforts during the war in Iraq. 

Meanwhile, nearly all the gains in payment and scope 
of practice have resulted from advocacy groups or patients 
lobbying for access to pharmacist services or showing the 
harm of not allowing or covering those services as part of a 
medical benefit. Despite the health system’s desire to move 
toward value-based remuneration, coverage decisions are 
still dominated by either fear of denying coverage or eco-
nomic alignment between manufacturers and third parties 
not focused on savings but rather on providing patient 
access at nearly all cost. 

Tilting Toward Coverage of New Medications  
and Procedures
If there were a drug that was the subject of 62 RCTs that 
produced an aggregate result of 25% or greater reduction 
in ED visits and hospital readmissions, it would have been 
covered many moons ago. It also would have cost the health 
care system more than a $1 dispensing fee to procure in 
each instance of delivery. A new surgical procedure would 
produce the same phenomena. In all instances, the focus of 
advocacy would be on potential denial of coverage, stake-
holders finding alignment, and maybe a passing mention 
of global cost savings. How many RCTs do we need to help 
policy makers and the public understand the harm associat-
ed with lack of payment for making sure that patients know 
what they are taking why they are taking it, as well as hav-

ing a simple (or sometimes not so simple) plan of care with 
a defined therapeutic goal?  

100 Billion Reasons to Cover $25 Billion  
in Patient Counseling
The recent FDA approval of aducanumab (Aduhelm) to 
reduce plaques associated with Alzheimer disease was 
based on far fewer studies and less than compelling find-
ings and is estimated to have an impact of up to $100 bil-
lion on the Medicare budget. At a predicted list price above 
$50,000 per year, policy makers blush, but individuals with 
parents in early decline and individuals such as myself who 
anticipate parental decline within the next decade want 
options. Yet, even spending an average of $10 specifically for 
patient-centered counseling and a documented plan of 
care to achieve a specific therapeutic outcome for each of 
roughly 2.5 billion prescriptions filled by more than 
60,000 pharmacies across the United States would cost 
a mere $25 billion.

Let’s Have More Rigorous Research on Clinical 
Outcomes and Studies 
Yes, the authors of the study report large costs savings 
associated with patient counseling that produce “return on 
investment…[that] may exceed 50:1.”  

It is gratifying to know that pharmacists can save a lot 
of money, yet it has been a tactical error to focus on those 
savings as the rationale for coverage. If pharmacy is the 
profession of savings, it will continue to be the profession 
of unfunded mandates, much like primary care’s preven-
tive care efforts prior to designs in the Affordable Care Act 
and the Medicare Access and CHIP Reauthorization Act of 
2015 to pay for value. If pharmacists are in the profession of 
keeping patients safe and optimizing therapies, and harm 
comes to those who do not have access to pharmacists’ tal-
ents and time, coverage will ensue rapidly.  

Notably, the authors of the meta-analysis also lament 
poor study design. Give me a solid randomized control 
trial showing that pharmacists keep patients out of EDs 
and hospital rooms and get patients to focus on glycated 
hemoglobin A1C levels, anxiety scales, blood pressure, and 
depression with the same rigor applied to pharmaceutical 
trials over an economic analysis any day. And that is saying 
something coming from an author of many peer-reviewed 
studies of the latter.

Subscribe to our 
newsletters for 

practical tips and 
valuable resources

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.
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Peer Exchange

COMMUNITY PHARMACISTS CAN PLAY AN IMPORTANT ROLE in 
the prevention and management of migraines, whether by 
helping them identify differences between a migraine and a 
severe headache or by providing medication management, 
according to a panel of experts in a recent Pharmacy Times®

Peer Exchange.
Identifying whether patients are experiencing a 

migraine or a severe headache is often the first step when 
patients come to a community pharmacist with questions, 
according to panelist Jennifer L. Mazan, PharmD, an 
associate professor at the Midwestern University College 
of Pharmacy in Downers Grove, Illinois. 

Unlike other headaches, migraines are complex and 
can present differently at different times, she said.

“Patients who [experience] migraines may experience 
nausea, vomiting, difficulty concentrating, sensitivity 
to light or sound, [and] some may even experience an 
aura that proceeds the headache,” Mazan said. “And once 
they’re pain-free, the patient may find that they’re tired, 
exhausted, or even irritable.”

Whereas headaches can typically be treated with an 
OTC pain reliever, panelist Timothy R. Smith, MD, RPh, 
PharmD, CEO of StudyMetrix Research in St Peters, 
Missouri, said that treating migraines can take
several steps. 

Patients first need to have a consultation to identify 
their symptoms and receive an accurate diagnosis, 
followed by a prescription for effective treatment. 

Research results suggest health systems struggle with 
these steps, Smith said. 

For example, the American Migraine Prevalence 
and Prevention Study analyzed patients with episodic 
migraines and found that just 26% of those who 
experience these migraines have actually had a 
consultation, received an accurate diagnosis, and been 
given an evidence-based treatment, he said.

Pharmacists Can Help 
Patients Manage, 
Prevent Migraines
This Recurring Condition Can Require 
More Firepower Than OTC Pain 
Medications O� er
By AISLINN ANTRIM

Educating the Community About Migraine
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Among patients with more severe, chronic 
migraines, study results have shown that just 4.5% 
successfully completed these steps.

When considering appropriate treatments, 
the panelists said prescribers must consider both 

acute and preventive medications, which have 
different goals. 

Smith said that according to the American 
Headache Society and the FDA, the goal of therapy 
should be complete freedom from pain within 2 
hours of dosing.

“That’s sort of intuitive; we know that patients 
want to be pain-free,” he said. “That’s the greatest 
predictor of improvement and functionality.…
[Patients also want] freedom from those associated 
symptoms of light [and] noise sensitivity and nausea 
with or without vomiting.”

Despite the availability of traditional treatments, 
however, many patients who receive these 
prescriptions do not experience adequate pain and 
symptom relief, Smith said. 

For example, study results show that more than 
50% of patients who receive a prescription for 
triptans do not refill them within 1 year, although the 
reasons for this remain unclear, he said.

To address these unmet needs, moderator Mark 
Percifield, PharmD, a registered on-site manager 
at Walgreens in Largo, Florida, said the FDA has 
approved several new drugs, including the 5-HT1F 
receptor agonist lasmiditan (Reyvow). 

The drug has been on the market for approximately 
18 months, and Percifield noted that it is a serotonin 
agonist but not a triptan.

Notably, lasmiditan does not cause 
vasoconstriction, which is a significant difference 
from the triptan class of medications. However, 
because it has central penetrants and affects the 
central nervous system, lasmiditan can have 
adverse effects such as dizziness, fatigue, paresthesia, 
and sedation. 

Mazan also discussed the gepant class of 
medications for the treatment of acute migraines, 
including ubrogepant (Ubrelvy). The calcitonin 
gene-related peptide (CGRP) protein is thought 
to be released during a migraine, so the CGRP 
antagonists work by blocking the receptor. Some 

CGRPantagonists were already approved for 
chronic or preventive treatments, but ubrogepant 
has received the first approval for acute migraine 
treatment.

The NCT00135304 and NCT02867709 and 
ACHIEVE-2 trials evaluated the efficacy of 
ubrogepant, finding that approximately 60% of 
patients experienced migraine relief after the 2-hour 
mark. Specifically, approximately 20% of patients 
were pain-free and approximately 40% were free of 
their most bothersome symptoms after 2 hours.

Adequately identifying and treating migraines 
are essential for patients’ health and well-being, the 
panelists concluded. 

Migraines have a huge impact on patients’ quality 
of life, often resulting in a lack of ability to carry out 
normal activities, according to Amy R. Dunleavy, 
PharmD, a community pharmacist at Osterhaus 
Pharmacy in Maquoketa, Iowa.

“That throbbing pain, the nausea and vomiting, 
[and] that photo, and sound sensitivity really can 
affect the individual from being able to carry out 
their normal activities of daily life, [thus] keeping 
them [from] being able to be active with their loved 
ones, keeping them from work,” she said. “And for 
individuals [experiencing] migraines, this can last for 
hours or even days.” ■

REFERENCE
Percifield M, Dunleavy A, Mazan J, Smith T. Pharmacy Times® Peer 

Exchange. June 2, 2021.

When considering 
appropriate treatments, 
the panelists said 
prescribers must consider 
both acute and preventive 
medications, which have 
different goals.

FOR PEER EXCHANGE VIDEOS, GO TO
PHARMACYTIMES.COM/PEER-EXCHANGE
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Biologics License Applications and New Drug Applications

Drug name Indication Manufacturer Date approved

Olanzapine, samidorphan 
(Lybalvi)

Indicated for the treatment of adults with 
schizophrenia or bipolar I disorder as a maintenance 
monotherapy or for the acute treatment of manic or 
mixed episodes

Alkermes 6/1/21

Secukinumab (Cosentyx)
Indicated for the treatment of children and 
adolescents with moderate to severe plaque 
psoriasis

Novartis 6/1/21

Ibrexafungerp (Brexafemme)
Indicated for oral use in patients with vulvovaginal 
candidiasis

Scynexis, Inc 6/2/21

Semaglutide (Wegovy)
Indicated for adults who are obese (body mass index 
[BMI] 30 or greater) or overweight (BMI of 27 or 
greater)

Novo Nordisk 6/4/21

Pneumococcal 20-valent 
conjugate vaccine 
(Prevnar 20)

Indicated for the prevention of invasive disease 
and pneumonia caused by the 20 Streptococcus 
pneumoniae serotypes in adults 18 years of age 
and older

Pfizer 6/8/21

Dupilumab 200-mg 
single-dose prefilled pen 
(Dupixent)

Indicated for patients 12 years and older with any of 
the drug's previously approved indications

Sanofi and 
Regeneron 
Pharmaceuticals

6/19/21

Avapritinib (Ayvakit)

Indicated for adults with advanced systemic 
mastocytosis, including patients with aggressive 
systemic mastocytosis, systemic mastocytosis with 
an associated hematological neoplasm, and mast 
cell leukemia

Blueprint Medicines 6/16/21

Azelastine hydrochloride 
0.15% (Astepro Allergy)

Indicated for the temporary relief of nasal 
congestion, runny nose, sneezing, and itchy nose 
associated with upper respiratory allergies such as 
hay fever

Bayer 6/17/21

Torsemide (Soaanz)

Indicated as a once-daily treatment for patients with 
persistent edema who are experiencing heart failure 
and whose edema is not controlled with a loop 
diuretic therapy

Sarfez 
Pharmaceuticals

6/21/21

Dabigatran etexilate 
(Pradaxa)

Indicated for the treatment of children aged 
3 months to less than 12 years with venous 
thromboembolism

Boehringer 
Ingelheim 
Pharmaceuticals, 
Inc

6/21/21

Cyclosporine ophthalmic 
emulsion 0.1% (Verkazia)

Indicated for the treatment of adults and children 
with vernal keratoconjunctivitis, a rare allergic 
eye condition

Santen Inc. 6/24/21

Asparaginase erwinia 
chrysanthemi 
(recombinant)-rywn) 
(Rylaze)

Indicated for the treatment of acute lymphoblastic 
leukemia or lymphoblastic lymphoma in pediatric 
patients 1 month and older and adults who have 
developed hypersensitivity to Escherichia 
coli–derived asparaginase.

Jazz 
Pharmaceuticals

6/30/21

FOR THE FULL FDA APPROVALS LIST, GO TO PHARMACYTIMES.COM.
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Reinfection Rate Is Less Than 1% for 
Those Who Had Severe Cases

THE RESULTS OF A STUDY conducted by investigators from the 
University of Missouri School of Medicine and MU Health 
Care in Columbia, Missouri, found that among more than 
9000 patients who had severe COVID-19, less than 1% con-
tracted the illness again at approximately 3.5 months after an 
initial positive test.

In a collaboration with the MU Institute for Data Science 
and Informatics and the Tiger Institute for Health Innovation, 
investigators assessed data from 62 US health care facilities. 
The findings showed that 63 of the 9119 patients with severe 
COVID-19 infection contracted the virus a second time, with 
an average reinfection period of 116 days. The findings also 
showed that among 63 patients reinfected, 2 died.

“Our analysis also found asthma and nicotine dependence 
were associated with reinfection,” lead investigator Adnan I. 
Qureshi, MD, professor of clinical neurology at the University 
of Missouri School of Medicine, said in a statement. “Howev-
er, there was a significantly lower rate of pneumonia, heart 
failure, and acute kidney injury observed with reinfection 
compared with primary infection.”

Qureshi defined reinfection as 2 positive tests separated 
by a period of greater than 90 days after the initial infection 
resolved and as confirmed by 2 or more consecutive 
negative tests. 

He investigated data from patients who received serial tests 
between December 2019 and November 2020, according to 
the statement.

“This is one of the largest studies of its kind in the US, and 
the important message here is that COVID-19 reinfection after 
an initial case is possible, and the duration of immunity that 
an initial infection provides is not completely clear,” Qureshi 
said.—Jill Murphy

Community Pharmacists Play 
“Key Clinical Role”  
in Vaccination Process
AS PHARMACISTS CONTINUE TO PROVIDE 
ESSENTIAL SERVICES during and beyond the 
COVID-19 pandemic, it is important for com-
munity pharmacy staff members, consumers, 
and decision makers to endorse and support 
the continuing public health role of communi-
ty pharmacy, according to the results of a study 
published in BMJ Open.1

The research team discovered that communi-
ty pharmacists, as a skilled clinical workforce, 
can positively contribute to COVID-19 vaccina-
tion programs by continuing to be active in 
the campaigns.2

The objective of the study was to understand 
how community pharmacy can most effective-
ly deliver the necessary services with a focus 
on vaccination during the pandemic and going 
forward. Using academic databases, gray liter-
ature, and preprint services, the investigators 
screened for documents meeting inclusion cri-
teria. Data were extracted from 103 documents 
to develop and refine a program theory using a 
realist logic of analysis.1

The analysis created 13 context- 
mechanism-outcome configurations that 
explained how, when, and why community 
pharmacy can capitalize on opportunities for 
expanded and sustainable public health service 
roles, maintain essential services during pan-
demics, and support public health vaccination 
campaigns.1—Jill Murphy

All Vaccinated Patients May Require 
a Booster

COVID-19 VACCINE BOOSTER SHOTS may be necessary for 
everyone, according to the results of a study published 
in ACS Nano. Further, the study supports existing evi-
dence that patients who had COVID-19 before being vac-
cinated need just 1 vaccine dose.

Both the Moderna and Pfizer-BioNTech vaccines trig-
ger the spike protein receptor binding domain (RBD), 
and clinical trials demonstrated that these vaccines were 
approximately 95% effective in preventing symptomatic 
infections after 2 doses. However, these trials did not 
include a large number of individuals with prior COVID-19 
infection and, as a result, the immune response of this 

population is not as well established. Further, the length 
of time for which virus-neutralizing antibodies persist, 
as well as the time course of antibody development, was 
not clearly characterized. The investigators intended this 
study to compare antibody levels, persistence, and quality 
after 1 and 2 doses of mRNA vaccine in individuals with 
or without prior SARS-CoV-2 infection. The investigators 
used an enzyme-linked immunosorbent assay to mea-
sure antibodies against RBD in patients who received the 
Moderna or Pfizer-BioNTech vaccine, as well as unvacci-
nated individuals briefly after their recovery from mild 
or severe cases of COVID-19. In the 28 patients who were 
not previously infected, 1 vaccine dose triggered anti-
body levels comparable to those seen after mild COVID-
19 infections, regardless of vaccine.—Skylar Kenney

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.
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Study: Migraine Raises Risk of 
Complications in Pregnancy

THE RESULTS OF A STUDY presented at the 7th Congress of 
the European Academy of Neurology found that pregnant 
women who experience migraines are more likely to under-
go obstetric and postnatal complications.

The investigators analyzed the pregnancies of 145,102 
women in Israel between 2014 and 2020. The team focused 
on the mode of delivery, as well as medical and obstetric 
complications in each trimester and the use of medications 
throughout the pregnancy. They found 12,222 women 
who experienced migraines and 1576 who had migraine 
with aura.

The results showed that pregnant women with migraines 
had a higher risk of developing obstetric and postpartum 
complications, in addition to an increased risk of admis-
sion to high-risk departments. In terms of gestational 
diabetes, patients who were pregnant with migraine had a 
significantly increased risk of the disease, as well as blood 
clots and hyperlipidemia. 

While in labor, women who experienced migraines had 
higher rates of epidural anesthesia but were not at 
an increased risk of assisted deliveries, according to 
the findings.

“Our study confirms that women who suffer from 
migraine are at a greater risk of a host of medical and 
obstetric complications,” lead study author, Nirit Lev, MD, 
PhD, said in a statement. “As such, we are recommending 
that these women should be classed as ‘high-risk’ pregnan-
cies and should therefore be treated according to a high-risk 
protocol.”—Jill Murphy

Findings Link Certain Blood 
Pressure Medications to Lower 
Memory Decline in Older Adults
MEMORY RECALL WAS SIGNIFICANTLY BETTER in older 
adults receiving blood pressure (BP)-lowering medi-
cations known to cross the blood-brain barrier com-
pared with those receiving other types of high blood 
pressure (HBP) medication, according to research 
results published in Hypertension.

The study noted that hypertension is a risk factor 
for cognitive decline and dementia in older adults, 
with nearly half of American adults having HBP.

“Research has been mixed on which medicines 
have the most benefit to cognition,” Daniel A. 
Nation, PhD, associate professor of psychological 
science in the Institute for Memory Impairments 
and Neurological Disorders at the University of Cali-
fornia, Irvine, said in a statement. “Studies of angio-
tensin II receptor blockers (ARBs) and  
angiotensin-converting-enzyme (ACE) inhibitors 
have suggested these medicines may confer the 
greatest benefit to long-term cognition, while other 
studies have shown the benefits of calcium channel 
blockers and diuretics on reducing dementia risk.”

This is the first meta-analysis comparing the 
potential impact over time of BP-lowering medica-
tions that cross the blood-brain barrier to those that 
do not, according to the investigators.

These medicines were evaluated for their effects 
on attention, language, learning, recall, and verbal 
memory.—Skylar Kenney

Omega-3 Fatty Acids May Ease 
Depression Symptoms 

INVESTIGATORS HAVE IDENTIFIED an important molecular 
mechanism that could help inform the development of 
potential new treatments using omega-3 fatty acids for 
patients with depression, according to the results of a 
study published in Molecular Psychiatry. 

The omega-3 polyunsaturated fatty acids docosahex-
aenoic acid (DHA) and eicosapentaenoic acid (EPA) were 
applied first in high doses to lab-grown neurons and 
then in patients to understand the mechanism by which 
they reduce inflammation and depression.

Previous research suggests that individuals with major 
depressive disorder have higher levels of inflammation 
in their bodies than those without the disorder, accord-
ing to the study results. 

No anti-inflammatory treatment strategies for depres-
sion exist, and although DHA and EPA have been shown to 

provide antidepressant and anti-inflammatory effects, the 
precise mechanism of action for this process is unknown.

The investigators used a validated in vitro human cell 
model referred to as “depression in a dish,” which uses 
cells from the hippocampus, a part of the brain funda-
mental in many cognitive, learning, and memory areas. 

The hippocampus is thought to be important in 
depression, and hippocampal cells play an important 
part in the production of new neurons.

Human hippocampal cells were treated with DHA or 
EPA before being exposed to cytokines, which are chemi-
cal messengers involved in inflammation. 

This prevented increased cell death and decreased 
neurogenesis, according to the study authors.

This effect was previously observed in cells exposed 
to cytokines alone, and further investigation confirmed 
that these effects were mediated by the formation of 
several key lipid mediators produced by DHA and EPA. 
—Skylar Kenney

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.
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Recognizing 
the Signs of 
Diabetes Can 
Save Lives

Diabetes is a chronic health 
condition that affects how the 
body turns food into energy. 

Early Intervention by Pharmacists 
Can Help Stave O�  Condition’s 
Serious Consequences 
By KATHLEEN KENNY, PHARMD, RPH 
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Once most foods are digested, they are turned into 
glucose and released into the bloodstream. This signals the 
pancreas to release insulin, which then sends the glucose 
into the body’s cells for use as energy.

Diabetes means that the body either does not make 
enough insulin or cannot use the insulin it makes 
effectively. This leads to a buildup of glucose in the blood 
and can lead to serious health issues.

Approximately 34.2 million adults in the United States 
have diabetes, according to the CDC. 

Diabetes is the seventh-leading cause of death in the 
United States and the No. 1 cause of adult blindness, kidney 
failure, and lower-limb amputations. Unfortunately, the 
number of adults who have received a diagnosis of diabetes 
has more than doubled in the past 20 years.1

There are 3 main types of diabetes: type 1 diabetes (T1D), 
type 2 diabetes (T2D), and gestational diabetes.

T1D is most common in children, adolescents, and young 
adults. T1D is thought to be caused by an autoimmune 
reaction in the pancreas, and it usually develops quickly. 
This type of diabetes cannot be prevented and requires 
lifelong insulin therapy.1

T2D results when the body does not use insulin 
effectively. This is usually found in adults and develops 
over many years. Approximately 90% to 95% of individuals 
who receive a diagnosis of diabetes have T2, which can be 
delayed or prevented with healthy lifestyle changes.1

Gestational diabetes develops during pregnancy in 
patients who have never had diabetes before. This usually 
subsides after pregnancy, but it increases the risk for T2D 
later in life in both the child and the mother.1

During the development of T2D, there is a syndrome 
called prediabetes when the blood glucose levels are higher 
than normal but not high enough to be diagnosed as T2D. If 
lifestyle changes do not take place, the development of T2D 
is imminent.1

DIABETES SIGNS AND SYMPTOMS
Prediabetes very often does not have signs or symptoms. 
Their absence often causes prediabetes to go undetected 
until serious health problems, such as T2D, occur. Some 
individuals with prediabetes, however, experience blurred 
vision, excess hunger, fatigue, frequent urination, and 
increased thirst.2,3 Another possible sign of prediabetes is 
the darkening of skin in certain areas, including the 
armpits, elbows, knees, knuckles, and neck.4

T1D signs and symptoms can appear suddenly and are often 
subtle but can become severe. These include the following5-7: 

Bedwetting: An increased need to uri-
nate can cause bedwetting in a child who 
has been dry at night.

Blurry vision: High blood glucose levels 
affect the tiny blood vessels in the eyes, caus-
ing fluid to seep into the lens of the eye.

Dry mouth: High blood glucose levels tend 
to decrease saliva flow.

Extreme thirst: This is tied to high 
blood glucose levels and exacerbated 
by frequent urination.

Fatigue: The body feels as if it does 
not have enough energy due to 
improper insulin activity.

Frequent infections of the skin, urinary 
tract, or vagina: High blood glucose levels 
cause white blood cells to have difficulty 
traveling. This lowers the body’s ability to 
fight off infections.

Irritability and mood changes: 
Fluctuations in blood glucose levels can 
wreak havoc with moods.

Polyphagia or increased hunger: This is 
especially pronounced after eating. Because 
the body cannot absorb glucose, it is 
constantly looking for more fuel.

Polyuria or frequent urination: When 
kidneys cannot process the high amount of 
glucose, they allow some glucose to go into 
the urine, causing a higher volume of urine.

Unexplained weight loss: The blood 
excretes extra glucose into the urine, 
causing weight loss even though the 
patient is eating more. ©
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Upset stomach and 
vomiting: Nerve damage may 
prevent the body from moving 
food from the stomach to 
the intestines in an efficient 

manner. Food can then build up in the 
stomach and cause nausea and vomiting.

Signs of an emergency that may require 
immediate medical attention include 
abdominal pain, breath that smells fruity, 
confusion, loss of consciousness, rapid 
breathing, and shaking.6

T2D has signs and symptoms similar 
to those of T1D with a few important 
differences, including:

Slow-healing sores: Blood 
glucose can build up on 
the inside of arteries, caus-
ing them to narrow. This 
can restrict the amount of 

nutrients and oxygen being delivered to 
help repair damage.7

Neuropathy: The nerves 
are starved for nutrients 
and oxygen, causing nerve 
damage. This can be an 
extremely painful condition. 

There are 4 types of neuropathies associ-
ated with diabetes: autonomic neuropathy 
affecting the internal organs, such as the 
eyes or heart; focal neuropathy affecting a 
single nerve, such as those in the hands, 
head, legs, or torso; peripheral neuropathy, 
affecting the feet and legs and sometimes 
the arms and hands; and proximal neurop-
athy, which is very rare, affecting the but-
tocks, hips, or thighs.8

Most pregnant women do not experience 
signs or symptoms of gestational diabetes. 
The only way to know is if a patient has the 
condition is to perform a blood glucose test, 

typically given at 24 to 28 weeks gestation. 
However, some women may have dry mouth, 
fatigue, and increased thirst.9

Pharmacists can be on the lookout by 
evaluating the questions patients ask, 
reviewing medication histories, and doing 
a visual assessment. Pharmacists can also 
remind patients to get annual physicals 
that include laboratory work for glycated 
hemoglobin A

1c
. Signs and symptoms may go 

unnoticed until a serious condition develops, 
but pharmacists can do their part to help the 
growing incidence of diabetes.

Pharmacists can also promote eating 
healthy foods and getting regular exercise, 
as well as recommend weight-loss regimens 
that have been proven to decrease the risk of 
developing T2D, such as the Mediterranean or 
Paleolithic diets. ■
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EXCESSIVE EXPOSURE TO UV RADIATION from the sun not only causes sunburn 
but also contributes to cataract development and premature aging and 
wrinkling of the skin.1

Study results have confirmed that carcinoma of the skin is strongly 
correlated with chronic, excessive, and unprotected sun exposure.1 The 
American Academy of Dermatology (AAD) indicates that skin cancer is one 
of the most common cancers in the United States; each day more than 9500 
individuals receive a diagnosis.2 Although all types of skin complexions 
can experience sunburn, certain risk factors may put some individuals at 
greater risk, such as:1

• being a child or infant, as their skin is more sensitive 
than that of adults;

• getting sun exposure during the peak hours of 10 am to 4 pm  
without using UV protection;1 

• having a fair complexion; and
• using sun lamps or tanning beds

Certain medical conditions, such as lupus, psoriasis, and rosacea, can 
also increase the risk of photosensitivity, an immune system reaction that 
is triggered by sunlight.1 Pharmacists can identify patients at risk for pos-
sible photosensitivity reactions due to the use of certain pharmacologic 
agents, such as antidepressants, antihistamines, chemotherapy agents, 
estrogens, nonsteroidal anti-inflammatory drugs, quinolones, some diuret-
ics, statins, sulfonamides, and tetracyclines. 

RECENT NEWS
The ADD conducted a survey in April 2021 of 1000 adults.3 The results 
showed that an estimated 33% of those surveyed lacked a fundamental 
comprehension of skin cancer and sun protection.

The results also showed that 53% of adults surveyed were unaware that 
shade can protect them from the sun’s harmful UV rays. In addition, 47% 
either incorrectly thought or were unsure that having a base tan prevents 
sunburns; 35% either incorrectly thought or were unsure that as long as an 
individual does not burn, tanning is safe; and 31% were unaware that tan-
ning causes skin cancer.3

According to the results from another recent survey conducted by the 
AAD of 1000 adults in the United States, although 80% of respondents were 
aware that sunscreen should be reapplied every 2 hours, few actually follow 
the recommendation.4 The survey results showed that just 33% typically 
reapply sunscreen every 2 hours, and 42% either tend to not reapply sun-
screen at all or reapply it only when they get wet. Also, an estimated 30% 
apply sunscreen just to their faces instead of also applying it to other areas 
of the body exposed to the sun, such as arms and legs.4

UV Protection: 
Don’t Let 
Patients Feel 
the Burn
Many Individuals 
Underestimate the Importance 
of Protecting Their Skin from 
the Sun
By YVETTE C. TERRIE, BSPHARM, RPH
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Findings from a recent study published in JAMA 
Dermatology stated that the sun protection factor 
(SPF) is the most important criterion when select-
ing a sunscreen. And dermatologists indicate that 
there are 3 key factors when selecting a sunscreen: 
broad spectrum protection, a SPF of 30 or greater, 
and water resistance.5

The results of a study conducted by online 
pharmacy Valisure showed that 27% of sunscreen 
samples tested contained benzene, which is a car-
cinogen, and some batches had up to 3 times the 
conditionally restricted concentration limit of 2 
ppm allowed by the FDA.6,7 Elevated levels of ben-
zene were detected in 78 sunscreen and after-sun 
products, according to the report.6 A recent publica-
tion on the website Healthline.com indicated that 
the Skin Cancer Foundation is actively monitoring 
this issue and working with officials in the phar-
maceutical industry to learn more about the issue.6 

In an official statement responding to the findings, 
the foundation said that Valisure’s “findings are 
unrelated to the active ingredients in sunscreens, 
and their findings are not specific to any 1 brand 
or type of sunscreen.” 6 The foundation also noted: 
“After serious consideration, we have decided not 
to remove products from our product finder, as 
the issue affects certain batches of products. We 
encourage consumers to check Valisure’s list against 
our product finder. There are many sunscreen prod-
ucts available that have not been affected.” 

Valisure said in a statement, “It is important to 
note that not all sunscreen products contain ben-
zene and that uncontaminated products are avail-
able, should continue to be used, and are important 
for protecting against potentially harmful solar radi-
ation.”6,8 The statement also indicated that Valisure 
is asking for a recall of the contaminated batches 
and requesting that the FDA better define limits for 
benzene contamination in cosmetics and drugs.8 

In response to the report, the AAD said in a state-
ment that individuals should continue to incorporate 
sun protection measures into their daily routines and 
should consult a board-certified dermatologist if they 
are concerned about the ingredients in a sunscreen.9

ROLE OF THE PHARMACIST
During counseling, patients — especially those at 
greater risk for photosensitivity, — should be advised 
to always use sunscreen and other UV protective 
strategies, such as wearing long-sleeve shirts, sun-
glasses, and wide-brim hats when outdoors, espe-
cially during peak sun hours or for long periods. The 
AAD recommends using water-resistant sunscreen 
products with an SPF rating of 30. The AAD offers an 
excellent patient teaching tool that pharmacists can 
use when counseling patients about the proper selec-
tion and application of sunscreen products.10 ■
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Immunity Support Oral Spray Supplement
Manufactured by TheraBreath

TheraBreath has launched its Immunity Support Oral Spray Supplement to boost individuals’ 
immune systems with a combination of minerals and vitamins. The spray provides an instant 
blast of immunity-supporting antioxidants and nutrients directly to the mouth and throat 
and is another option for individuals who take immunity-supporting supplements. The 
spray blends acerola and elderberry extracts and is fortified with copper, vitamins C and E, 
and zinc, according to the company. The spray formula is convenient for an on-the-go, daily 
immune support regimen. 

BinaxNow
COVID-19 Antigen 
Self Test
Manufactured by Abbott

Multiple stores are offering Abbott’s 
BinaxNow COVID-19 Antigen Self Test to 
expand national testing availability, still 
a pillar in the fight against COVID-19. 
Each box contains 2 nasal swab tests to 
be used twice over the course of 3 days, 
with at least 36 hours between each test. 
The FDA has noted that serial testing 
can increase the chances of detecting 
asymptomatic infections, according to a 
company statement. Offering OTC tests 
for use at home can help individuals feel 
prepared and more confident attending 
events, traveling, or visiting loved ones.

Healthy Sleep Supplements
SmartyPants Vitamins
To help adults and children improve their sleep, SmartyPants has launched 2 new formulas. 
The new Healthy Sleep adult formula contains nutrients such as B6, D3, L-theanine, melatonin, 
probiotics, and zinc. The Healthy Kids Sleep formula does not contain melatonin but has 
supplements, including chamomile flower, L-theanine, lemon balm extract, magnesium, and 
saffron extract in a gummy format. Both formulas are free of gelatin and genetically modified 
organisms; are vegetarian; and do not contain artificial flavors or sweeteners, 8 of the major food 
allergens, or synthetic colors, according to the company.

cbdMD Powder 
Drink Mixes
Manufactured by cbdMD

cbdMD is introducing a Powder 
Drink Mix line with 25 mg of CBD 
per packet. Sold in 5- and 10-count 
packages, the product will be 
available in fruit punch, lemonade, 
peach, and kiwi/strawberry flavors. 
The company also will launch an 
Energy Drink in blackberry and blood 
orange flavors and a Recovery Drink 
in flavors of grape and lemon/lime, all 
containing 25 mg of CBD. Extending 
the company’s gummies line will 
be new Sleep Gummies, Calming 
Gummies, and Apple Cider Vinegar 
Gummies in 10-, 25-, and 50-mg 
strengths. 
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RJ’s mother returns to 
the pharmacy a few 
weeks later regarding 
her daughter’s AD. 
She mentions that 

she learned from friends that fi sh 
oil and evening primrose oil are 
helpful for AD. She asks for your 
input on complementary therapies 
and evidence for use in AD. What 
information can you provide to
RJ’s mother?

There is little evidence 
to demonstrate 
the efficacy of 
complementary 
therapies for use in AD. 

Some studies have shown, however, 
that phototherapy may be effective 
in AD after nonpharmacologic 
measures and topical corticosteroid 
use do not work. In pediatric patients 
specifically, ultraviolet A and B 
phototherapy have demonstrated 
efficacy and safety for AD. The 
guidelines now recommend 
phototherapy as a treatment option 
for refractory AD.4,5

Other complementary therapies 
commonly used include borage, 
coconut, evening primrose, and fish 
oils. Despite the widespread use of 
oils for AD, there are insufficient data 
to support the use of borage, evening 
primrose, or fish oil. However, some 
data do support the use of topical 
coconut oil in AD.5,6

RJ is a 3-year-old girl with 
dryness, redness, and scaling 
on her arms. Her mother calls 
the pharmacy with questions 
regarding atopic dermatitis 

(AD). She reports that RJ has been trying 
to scratch the itchy rash, which appears to 
be making the plaques thicker. RJ’s mother 
reports that her daughter has asthma 
as well. What should the pharmacist 
recommend to treat AD? 

Advise RJ’s mother to limit 
exposure to all potential 
triggers for AD, including 
dyes, excessive bathing, 
extreme temperatures, 

irritating detergents and soaps, and tight-
fitting clothing. Preventive measures 
can be implemented to reduce the 
symptoms of AD. RJ’s clothes and sheets 
should be thoroughly washed with 
unscented detergent, and dryer sheets 
should be avoided. Overall, bathing is 
recommended to remove bacteria and 
hydrate the skin, but excessive bathing 
should be avoided, and lukewarm water 
and mild, hypoallergenic cleansers should 
be used. RJ’s skin should be moisturized 
with unscented emollient products 
immediately after bathing. The skin 
barrier can be hydrated and maintained 
using emollient moisturizers that contain 
oils, petrolatum, or silicone.1,2

If nonpharmacologic modalities do 
not provide relief, RJ should be treated 
with topical corticosteroids, which will 
suppress the cytokines involved in the 
inflammatory process. Hydrocortisone 
0.5% and 1% topical creams are available 
over the counter and can be used for 
AD in ages >2 years. Hydrocortisone 
should be applied to RJ’s lesions twice 
daily before the application of her daily 
moisturizers.1-3

CASE 1: Atopic Dermatitis CASE 2: Complementary Therapy
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MP is a 7-month-old boy with 
reddened skin under the diaper area 
developing over the past 3 days. The 
area appears wet, but there is no 
discharge. MP is otherwise healthy 

and does not appear to have any changes in body 
temperature, bowel movements, or energy level. 
His diaper is typically changed frequently, but 
he has a new nanny who may have a diff erent 
schedule. What should the pharmacist advise for 
MP’s condition?

MP’s symptoms are consistent with 
the common presentation of diaper 
dermatitis. Given that he does not 
have diarrhea, fever, or oozing, and 
he has not had had the rash for > 7 

days, he is eligible for treatment at home. Diaper 
dermatitis can occur in the setting of occlusion 
from the diaper and increased exposure to moisture 
from gastrointestinal contents and urine. Instruct 
MP’s nanny to increase awareness of wet diapers 
and change them more frequently―a minimum of 
6 times per day. A modality that may be difficult 
but effective includes a “diaper holiday,” where 
MP would not wear a diaper and therefore avoid 
duration of contact with a wet diaper.7,8

Additionally, the use of skin protectants with 
each diaper change will aid in preventing diaper 
dermatitis. The FDA has approved 17 skin protective 
ingredients for treatment of diaper dermatitis, 
including allantoin, calamine, cocoa butter, 
petrolatum, and zinc oxide. MP’s caregiver should 
use an OTC skin protectant after each diaper change 
for 7 days and observe for improvement. If the 
rash does not improve during that time, a medical 
referral is recommended. OTC antibacterial and 
antifungal topical agents are not recommended to 
treat diaper dermatitis.8,9

PA is a 27-year-old woman who has 
a rash on her face. She visited the 
dentist earlier in the day and had 
a few cavities fi lled. Immediately 
following the appointment, PA 

noted a stinging, swollen rash at the outer 
corner of her mouth. She researched the 
material used during a fi lling and noted that 
the etching solution used contains phosphoric 
acid, which could cause contact dermatitis if 
skin is exposed to it. What advice should the 
pharmacist provide?

PA should first wash the exposed 
area with a generous amount of 
lukewarm water to remove the 
irritant and reduce skin contact 
time and exposure. To protect the 

skin from epidermal water loss, PA should apply 
copious amounts of petrolatum to the exposed 
area. In some cases, Burow’s solution (aluminum 
acetate) can be used for its antibacterial, anti-
inflammatory, and cooling effects. Unlike with 
atopic dermatitis, topical corticosteroids do 
not target the mechanism of irritant contact 
dermatitis. As such, OTC hydrocortisone would not 
be an appropriate treatment choice. Likewise, PA 
should avoid lactic and salicylic acids, propylene 
glycol, and topical anesthetics, which may cause 
more irritation and potentiate allergic contact 
dermatitis. Inform PA that the rash may become 
hyper- or hypopigmented and scaly. Given that 
the rash is on her face, the pharmacist should also 
refer her to a provider for evaluation.10,11

CASE 3:  Diaper Dermatitis CASE 4: Contact Dermatitis
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Apremilast (Otezla)
Manufactured by Amgen

FDA officials have accepted the supplemental New Drug Application (sNDA) for 
apremilast (Otezla) and set a Prescription Drug User Fee Act date of December 19, 2021. 
The application is for the use of apremilast for the treatment of adults with mild to severe 
plaque psoriasis. It currently is approved for the treatment of moderate to severe plaque 
psoriasis in adult patients with active psoriatic arthritis, adults who are candidates for 
phototherapy or systemic therapy, and adults with oral ulcers associated with Behçet 
disease. The sNDA acceptance is supported by data from the phase 3 ADVANCE study 
(NCT03721172), which found a safety profile similar to previous studies.

Tadalafil, 
Finasteride 
(Tadfin)
Manufactured by Veru Inc

An FDA application for finasteride 
and tadalafil combination capsules 
(Tadfin) has been accepted for the 
treatment of patients with benign 
prostatic hyperplasia (BPH). The capsules 
combine 5 mg of the 5-alpha reductase 
inhibitor finasteride and 5 mg of the 
Phosphodiesterase-5 inhibitor tadalafil. 
The simultaneous administration of 
these 2 treatments is approved for 
treating the initial symptoms of BPH for 
up to 26 weeks. The new application is 
intended for patients who have lower 
urinary tract symptoms and restricted 
urinary stream because of an enlarged 
prostate, according to a statement. 

Etrasimod (APD334)
Manufactured by Arena Pharmaceuticals

New research suggests that Etrasimod could be effective and safe in the treatment of atopic 
dermatitis because it changes sphingosine 1-phosphate receptor 1 (S1P1). Etrasimod is a once-daily, 
oral S1P1,4,5 modulator that being studied for the treatment of moderate to severe ulcerative colitis 
and other immune-mediated inflammatory conditions. In a phase 2, placebo-controlled, 12-week 
study (NCT04162769) of atopic dermatitis, 29.8% of patients receiving etrasimod 2 mg once daily 
achieved a validated Investigator Global Assessment score of 3 or more at week 12.

Bigfoot Unity 
System
Manufactured by Bigfoot 
Biomedical

The FDA has granted clearance to 
the Bigfoot Unity System, the first 
smart pen cap for insulin dosing. It is 
approved for use in patients with type 
1 or 2 diabetes aged 12 years and 
older. The device may help improve 
insulin dosing, according to a company 
statement. The smart pen cap allows 
on-demand, physician-recommended 
insulin dose decision support. It also 
can be easily integrated with Abbott’s 
FreeStyle Libre 2 sensor and can 
provide users with alerts related to 
incidences of hypoglycemia.
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Evkeeza From Regeneron Pharmaceuticals, Inc
By MONICA HOLMBERG, PHARMD, BCPS

THE FDA HAS APPROVED EVKEEZA 

(evinacumab-dgnb; Regeneron 
Pharmaceuticals, Inc) as an adjunct 
to other low-density lipoprotein 
cholesterol (LDL-C)-lowering 
therapies to treat patients 12 years 
and older with homozygous familial 
hypercholesterolemia (HoFH). 

The approval carries the limitations 
that the effectiveness and safety of 
Evkeeza have not been established in 
patients with other causes of hyper-
cholesterolemia, including those 
with heterozygous familial hyper-
cholesterolemia (HeFH), and that the 
effects of Evkeeza on cardiovascular 
morbidity and mortality have not been 
determined.1 HoFH affects about 1300 
Americans. The condition is ultra rare, 
occurring when 2 copies of the familial 
hypercholesterolemia genes are inher-
ited, 1 from each parent. When left 
untreated, patients with HoFH have 
LDL-C levels of higher than 400 mg/dL 
and an increased risk of cardiac events 
and premature atherosclerotic disease 
as early as the teenage years.2

PHARMACOLOGY AND 
PHARMACOKINETICS
Evkeeza is a recombinant human 
monoclonal antibody and an angio-
poietin-like 3 (ANGPTL3) inhibitor. 
ANGPTL3, a member of the angiopoi-
etin-like protein family, is expressed 
mainly in the liver and is involved 
in lipid metabolism regulation by 
inhibiting lipoprotein lipase and 
endothelial lipase. Inhibition of 
ANGPTL3 results in lowered levels of 
LDL-C, high-density lipoprotein 
cholesterol, and triglycerides.

Evkeeza reaches steady-state plasma 
concentrations after 4 doses. It displays 
nonlinear clearance and is not likely 
to undergo renal excretion. Age, body 
weight, gender, and race do not appear to 
affect the pharmacokinetics of Evkeeza.1

DOSAGE AND ADMINISTRATION
The recommended dose of Evkeeza is 
15 mg/kg administered as an intra-
venous (IV) infusion every 4 weeks. 
The diluted solution should be given 
via IV infusion over 60 minutes 
through an IV line containing a ster-
ile in-line or add-on 0.2-µm to 5-µm 
filter. Evkeeza should not be mixed 
with other medications or admin-
istered concomitantly via the same 
infusion line as other medications. 
The infusion rate may be discontin-
ued, interrupted, or slowed if signs 
and symptoms of an adverse reaction 
occur, including hypersensitivity or 
infusion reactions. Evkeeza is sup-
plied in single-dose vials containing 
345 mg/2.3 mL and 1200 mg/8 mL.1

CLINICAL TRIALS
The efficacy of Evkeeza was evalu-
ated in a double-blind, multicenter, 
placebo-controlled, randomized trial 
of 65 participants with HoFH. The 
mean baseline LDL-C of participants 
before randomization was 255 mg/
dL, with 94% of participants taking 
statins, 77% taking a PCSK9 inhibitor 
antibody, 75% taking ezetimibe, 34% 
receiving lipoprotein apheresis, and 
22% taking lomitapide. In addition 
to continuing their background lip-
id-lowering therapies, participants 
were randomized to receive either 
Evkeeza 15 mg/kg IV every 4 weeks 
or a placebo for 24 weeks. After the 
24-week double-blind treatment 
period, 64 of 65 participants entered 
a 24-week open-label extension peri-
od in which all participants received 
treatment with Evkeeza 15 mg/
kg IV every 4 weeks. 

The trial met its primary efficacy 
end point, which was the percent 
change in LDL-C from baseline to week 
24. The participants receiving Evkeeza 
had a 49% reduction on average in 

LDL-C compared to those receiving 
the placebo. The 24-week open-label 
extension period demonstrated a 
similar reduction in LDL-C in those 
who had initially received the placebo 
and investigators found that the 
reduction in LDL-C was maintained in 
those who received Evkeeza during the 
blinded period of the trial.1,2

CONTRAINDICATIONS, 
WARNINGS, AND PRECAUTIONS
Serious hypersensitivity reactions 
have occurred during treatment 
with Evkeeza and its use is 
contraindicated in patients with a 
history of serious hypersensitivity 
reactions to the medication or 
any of its components.

If a serious hypersensitivity 
reaction occurs, Evkeeza should be 
discontinued and the standard-of-
care treatment should be initiated, 
including monitoring until signs and 
symptoms resolve. Evkeeza may cause 
fetal harm. Obtaining a pregnancy test 
prior to beginning treatment should 
be considered in patients of child-
bearing potential, and those patients 
should use contraception during 
treatment and for at least 5 months 
after the last dose.

The most common adverse 
reactions were dizziness, 
influenza-like illness, nasopharyngitis, 
nausea, and rhinorrhea.1 ■
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MOST ASTHMA PRESENTS IN CHILDHOOD. 

In 2015, the CDC found that pediatric asthma’s overall prevalence in the 
United States was 8.4% and was approximately 10% among school-aged 
children and adolescents aged 6 to 19 years.1 Asthma often causes them to 
miss school or extracurricular activities and creates a burden for parents 
who must miss work when their children are having breathing difficul-
ties.2,3 Over the long term, 75% of children with asthma may accumulate 
abnormal lung growth patterns and irreversible airflow obstruction that fol-
low them into adulthood. That impaired lung function can also alter their 
response to treatment.1 For approximately 60% of children with asthma, 
medication, primarily in the form of inhalers, can control the condition. 
For the rest, stepped-up care is needed.4,5 Pharmacists can find teachable 
moments to help children help themselves.

WHO IS IN CHARGE?
Parents obviously should lead the charge when children have asthma. But 
pharmacists need to direct counseling about therapy’s cornerstone—inhal-
ers—to all caregivers and the child.6 There are specific key points to cover as 
often as possible (TABLE6-9).

CHILDREN SHOULD BE SEE AND HEARD
When parents pick up medications, they frequently come by themselves. 
Pharmacists should strongly suggest that they would like to counsel the 
actual patients. Parents may say the child is too young, but most children 
can and should understand medication instructions by age 5 to 7.10 In sit-
uations where parents are not present for their children, such as school, 
children will need to know more than parents may think. Inhalers are the 
most common self-administered medications by school-aged children.11

Anything that boosts children’s confidence and improves technique can 
improve asthma control and safety.

When working with pediatric patients, always use open-ended ques-
tions to determine the child’s cognitive level. Questions such as, “Can you 
tell me why you use this inhaler?” may elicit a variety of responses from a 
shrug (meaning ample opportunity for education) to “I have asthma, and 
this is the inhaler I use every day.” Once the child’s baseline knowledge is 
established, introduce medical and technical terms—not jargon, but simple 
terms such as asthma, inhaler, spacer, etc. Use short sentences and words 
with few syllables. Provide something for the child to take home, ideally a 
handout with illustration and text. Note that young children can retain 2 to 
3 messages, whereas older children can retain 7 to 14.10

FOLLOW THE RULES
Familiarity with current guidelines is critical for pharmacists who see 
patients with asthma. The Global Initiative for Asthma (GINA) guidelines12

recommend treating adolescents similarly to adults, and there is a specific 
section for children 5 and younger.

The sheer number of inhalers makes it difficult to stay current. Assigning 
a technician to contact manufacturers and maintain an inventory of 
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demonstration devices can be helpful. In addition, 
using the patient insert to review devices and their 
limitations and strengths ensures accuracy.

CONCLUSION
Few studies have looked at pharmacists’ 
interventions with children who have asthma.9

GINA guidelines promote pharmacist involvement 
in asthma care.13 Pharmacists can improve their 
work processes to counsel more and include 
children in demonstrations and discussions. ■
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TABLE. Key Counseling Points in Pediatric Asthma6-9

Basic Step A Step Further

Ask to see the child’s asthma action plan. If the care team members have not developed this, call 

and ask to work with them to develop one.

If the plan is older than 6 months, verify that it is still 

accurate.

Explain the difference between using long-term 

and quick-relief medications.

Mark inhalers so patients can tell the difference. Explain 

symptoms that call for quick-relief medication, such as 

coughing, shortness of breath, and wheezing.

Emphasize adherence to daily preventive 

medications.

Suggest adherence tools and reminders. Children 

generally like technology, so use it when possible.

Use teach-back to demonstrate technique and 

verify that the patient can use medications 

properly.

Ask if the patient uses a spacer device. Provide one if 

necessary.

Identify products with dosing regimens that work 

with the caregiver’s and patient’s schedules.

Contact the prescriber if patients need a dedicated 

medication supply for day care or school. Engage school 

nurses so that they will contact parents or the pharmacy 

when supplies are low.

Address affordability and formulary barriers in 

advance.

Advocate for insurers to cover pressured metered-dose 

inhaler with dedicated spacers and dose counters or 

nebulizers with face masks/mouthpieces for children 

who cannot use spacer devices independently.

Ensure that caregivers and patients know how and 

when to activate their emergency plans.

Refer to the asthma action plan and ask where they plan 

to keep it.
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Medication Safety

TWO LABELING AND PACKAGING ERRORS are worth noting to protect patients.

Dosing error with sacubitril-valsartan. A dispensing error occurred 
when a pharmacist misinterpreted a prescription for sacubitril-valsartan 
(Entresto), a product used to treat heart failure that contains different 
amounts of sacubitril and valsartan (ie, 24/26 mg, 49/51 mg, and 97/103 
mg). The prescription listed the strength as 100 mg, which the patient was 
supposed to take twice daily. However, none of the 3 available strengths of 
sacubitril-valsartan include a 100-mg strength. The pharmacist dispensed 
what he thought was closest to the strength prescribed, the 97/103-mg 
product, and instructed the patient to take the medication twice daily. 

A few months later, the patient’s physician increased the dose to 200 mg 
twice daily, and the pharmacist dispensed the 97/103-mg strength with 
instructions to take 2 tablets twice daily. However, that dose soon led the 
patient to experience severe adverse effects, including intense lethargy 
and hypotension. At that point, the pharmacist discovered that the patient 
had received twice the intended dose because of a dispensing error. The 
prescriber had added the dose amounts of the 2 ingredients together in the 
original prescription, so sacubitril-valsartan 49/51 mg (100 mg total) was 
the original intended dose (FIGURE 1). Even though the product label lists 
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FIGURE 1.

A pharmacist dispensed sacubitril-valsartan 97/103 mg (top), thinking the strengths 

were closest to the 100-mg strength prescribed. However, the prescriber intended the 

patient to receive the 49/51-mg strength (49 + 51 = 100; bottom).
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the ingredients separately, the package insert suggests that 
dosing in clinical trials was based on the total amount of 
both components of the agent: sacubitril-valsartan 24/26 
mg, 49/51 mg, and 97/103 mg were referred to as 50 mg, 
100 mg, and 200 mg, respectively. Also, instructions for pre-
paring a suspension from eight 49/51-mg tablets indicate 
the final concentration in terms of the combined strengths 
of the ingredients, 800 mg/200 mL. 

Such confusion by the pharmacist is easy to understand. 
Most combination tablets in the United States are pre-
scribed according to the strengths of each respective drug, 
not the total strength of all active ingredients. For example, 
the anti-Parkinson drug Sinemet (carbidopa-levodopa) lists 
the ingredients separately on the label and in the pack-
age insert, and the product is prescribed according to the 
strengths of each respective drug (ie, carbidopa-levodopa 
10-100, 10 mg carbidopa and 100 mg levodopa; carbido-
pa-levodopa 25-100, 25 mg carbidopa and 100 mg levodo-
pa; and carbidopa-levodopa 25-250, carbidopa 25 mg and 
levodopa 250 mg), not the combined total of both drugs. 
Ideally, the way strengths are expressed for multi-ingredi-
ent products and how these drugs are prescribed should be 
standardized to prevent confusion. For now, inform phar-
macy staff members and prescribers about this potential 
for error. If there is uncertainty as to which strength was 
ordered, the pharmacist should contact the prescriber.

Alpelisib labeling confusion and wrong quantity error. 
Alpelisib (Piqray) is prescribed along with fulvestrant to treat 
specific forms of advanced or metastatic breast cancer. The 
standard dose is 2 alpelisib 150-mg tablets (300 mg) daily. 

For this dose, the tablets are packaged in a carton or cal-
endar pack with a principal display panel that notes, “Two 
14-day blister packs each containing 28 tablets.” The label 
also states that this is a “28-day supply.” 

However, the label fails to state the total number of tab-
lets (56) contained inside the carton (FIGURE 2). This led to 
dispensing an extra carton of tablets during monthly refills 

for 2 patients. In these cases, the reporter explained that 
pharmacy staff members saw “28-day supply” on the carton 
and assumed they would need 2 boxes to reach the intended 
quantity of 56 tablets. The staff members did not recognize 
that “Two 14-day blister packs each containing 28 tablets” 
meant there were 56 tablets within the carton. In fact, some 
computer listings indicate “28” as the quantity. 

It is important to note that alpelisib also is available in 
other monthly carton configurations and tablet strengths to 
accommodate dose reductions for certain adverse effects. 
These include a 250-mg total daily dose (one 200-mg tablet 
with one 50-mg tablet daily) carton and a 200-mg total daily 
dose (one 200-mg tablet daily) carton. 

Organizations that prescribe or dispense alpelisib should 
ensure that the electronic health record and pharmacy soft-
ware correctly indicate the tablet strength, daily dose, and 
correct quantity per carton. Educate staff members about 
potential confusion related to the correct quantity and dose. 
For the 300-mg and 250-mg total daily dose cartons, use 
flags or reminders to indicate that 1 box contains 56 tablets 
and that only 1 box is needed for a 28-day supply. ■

FIGURE 2.

Alpelisib (Piqray) label prominently displays daily dose (300 mg) but 

not the individual tablet strength (150 mg); it also does not specify 

the total number of tablets per package (56).



Generic Product News

Dorzolamide Hydrochloride, Timolol 
Maleate Ophthalmic Solution, 2% and 0.5%
Marketed by Alembic Pharmaceuticals

Compare to: Cosopt
FDA officials recently approved Alembic’s generic dorzolamide hydrochloride (2%) and 
timolol maleate (0.5%) ophthalmic solution. It is indicated for the reduction of elevated 
intraocular pressure in patients with ocular hypertension and open-angle glaucoma who are 
insufficiently responsive to β-blockers. Common adverse effects include cloudy or double 
vision, sensitivity to light, temporary blurred vision, and watery eyes. The ophthalmic solution 
had a market value of approximately $80 million for the 12 months ending in December 
2020, according to data from IQVIA.

Darifenacin ER Tablets
Manufactured by Xiromed

Compare to: Enablex
Patients with an overactive bladder have a new option to manage symptoms, including frequency, 
urgency, and urinary incontinence, with the recent introduction of Xiromed’s generic darifenacin 
extended-release tablets. The drug relaxes muscles in the bladder and improves patients’ ability to 
control their urination. Common adverse effects include blurred vision, constipation, dizziness, dry 
mouth, nausea, and weakness. According to a company news release, Enablex and its generics had a 
market value of $11.2 million for the 12-month period ending in February 2021.

FOR MORE INFORMATION: 
xiromed.com

FOR MORE INFORMATION:
alembicpharmaceuticals.com

HOTPRODUCT



Generic Product News

Nystatin and Triamcinolone 
Acetonide Cream
Manufactured by Alembic Pharmaceuticals
Compare to: Taro Pharmaceuticals Nystatin and 
Triamcinolone Acetonide Cream
Alembic is launching nystatin and triamcinolone acetonide 
cream in 100,00 units/gram and 1 mg/gram dosages 
for the treatment of cutaneous candidiasis. Cutaneous 
candidiasis typically occurs in areas exposed to moisture 
for long periods of time, and symptoms can include a red 
rash. Nystatin works to stop the growth of fungi, whereas 
triamcinolone acetonide works by reducing itching, redness, 
and swelling. Common adverse effects include burning, 
drying, and skin irritation, although these effects should 
lessen in a few days as the skin adjusts to the medication. 

FOR MORE INFORMATION: 
alembicpharmaceuticals.com

Erythromycin Tablets
Manufactured by Teva Pharmaceuticals

Compare to: Erythrocin
Teva’s generic erythromycin tablets soon will be available 
in dosage strengths of 250 and 500 mg for managing a 
wide array of bacterial infections and preventing initial or 
recurrent attacks of rheumatic fever in patients allergic to 
penicillin. As a macrolide antibiotic, erythromycin works by 
stopping the growth of bacteria. Adverse effects include 
diarrhea, loss of appetite, nausea, stomach cramping 
or pain, and vomiting. Erythromycin oral tablets had a 
market value of more than $49 million as of January 2021, 
according to data from IQVIA.

FOR MORE INFORMATION: 
tevapharm.com
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THE RESULTS OF A NEW STUDY show that nearly half of patients 
with epilepsy would oppose a generic substitution of their 
antiseizure drug (ASD), and almost three-fourths would be 
concerned about adverse events after switching to a generic. 

Generic substitution of ASDs has been controversial 
for many years, according to the study authors. Findings 
from some research have indicated dubious tolerance for 
generic ASDs. However, results of most prospective stud-
ies of generic ASD substitution have found that generics 
are well tolerated, with similar proportions of patients 
who revert to branded drugs compared with generic sub-
stitution of non-ASDs. Despite these findings, the study 
authors said that many patients still have concerns about 
generic substitutions. 

To better understand why patients with epilepsy may be 
skeptical about generic drugs, the investigators conduct-
ed a cross-sectional survey of adults with epilepsy using 
the branded drugs lamotrigine (Lamictal), levetiracetam 
(Keppra), pregabalin (Lyrica), or topiramate (Topamax).They 
assessed symptoms of anxiety and depression, beliefs about 
medications, and sense of self-efficacy. Caregivers were 
asked to answer questions for individuals with 

communicative or intellectual disabilities.
According to the survey results from 178 participants, 

46% said they would oppose generic substitution if suggest-
ed by their neurologist and 71% would worry about adverse 
effects or increased seizure frequency after a switch. 
Furthermore, the investigators found that being 50 years or 
older increased the odds of opposing generic substitution. 

More importantly, the investigators said some evidence 
suggested worse substitution outcomes for elderly patients 
who substitute a generic. Switching to an alternative ASD 
compound was associated with a higher risk of seizures in 
a study whose population had a mean age of 54 years, but 
not in a younger population with a mean age of 34 years, 
according to earlier studies. 

The study authors noted that cognitive comorbidities and 
polypharmacy among older adults may affect adherence 
and vulnerabilities to changes in medications. However, 
high-quality evidence is lacking and the potential correla-
tion between age and generic ASD substitution outcomes 
needs further investigation.

Interestingly, caregivers also expressed concerns about 
adverse effects or increased seizure frequency. Of the 22 
caregivers who answered the questionnaire, 21 expressed 
concerns, a much higher proportion than patients who 
answered the questions themselves. These findings are in 
line with the results of earlier studies, in which 60.7% of 
caregivers had negative opinions about generics.

The investigators hypothesized that concurrent symp-
toms of anxiety and depression could be linked with con-
cerns about adverse events following a generic substitution, 
though they found none of those associations. It is possible 
that more severe symptoms could have different results, 
but according to the investigators their chosen cut-offs for 
depressive symptoms likely reflect different severities. 

Based on these findings, the investigators said that phar-
macists and other health care providers should consider 
patients’ individual demographics and work to allay their 
concerns about substituting generic ASDs. Concerns are 
more common in older adults, although many caregivers 
also had worries about adverse events, so identifying how 
to approach negative outcomes is an important future 
field of research. ■
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Patients With 
Epilepsy Are Skeptical 
About Generic 
Antiseizure Drugs
Investigators Hypothesize That 
Concurrent Symptoms of Anxiety and 
Depression May Be Linked to Concerns 
About Adverse Events 
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Pharmacy Law

ISSUE OF THE CASE
A patient received an incorrect medication at the pharmacy. Taking that 
product impaired his driving ability, resulting in the death of 2 other 
people. Can the surviving relatives of the deceased individuals maintain a 
lawsuit against the pharmacy for the deaths?

FACTS OF THE CASE
A patient picked up a prescription at a chain pharmacy in a Southern state 
but was given medication intended for someone else. He mistakenly con-
sumed the glyburide-metformin the pharmacy had prepared for that other 
patient, and allegedly experienced severe hypoglycemia that resulted in 
erratic driving. He first rear-ended a car carrying a husband and wife, then 
crossed the center lane and crashed head on into another car, killing the 
female driver. He then collided with 3 vehicles in an intersection, causing 
his own car to burst into flames. 

The driver who had taken the medication perished, and an autopsy 
revealed detectable levels of glyburide-metformin in his system at the time 
of the accident. The lawsuit alleged that the medication he had consumed 
can cause hypoglycemia in individuals who do not have diabetes. 

Symptoms that can result “include cognitive impairment, behavioral 
changes, and psychomotor abnormalities,” according to the lawsuit.

The son of the deceased driver reached an out-of-court settlement with 
the pharmacy chain after having filed suit in federal court, due to the par-
ties’ diversity of citizenship. The suit continued with the plaintiffs being the 
husband and wife who had been rear-ended, along with the daughter of the 
woman killed when the driver’s car hit her head-on, killing her. 

The pharmacy chain made a motion with the federal trial court that it be 
granted summary judgment; that is, judgment in its favor without going 
through a complete trial. Such a ruling is appropriate when the judge has 
concluded that there is no genuine dispute regarding any material fact 
in the case, so no trial is needed. The US District Court judge granted that 
motion, concluding the case at that level, and the plaintiffs took the case to 
the relevant US Court of Appeals, focusing on the issue of whether the trial 
court judge erred with that ruling. 

Glyburide-
Metformin 
Causes Multiple 
Fatalities in
Car Accident
When a Medication, Intended 
for Another Patient, Is 
Dispensed in Error, Is the 
Pharmacy Liable?
By JOSEPH L. FINK III, JD, DSC (HON),
BSPHARM, FAPHA 
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Pharmacy Law

THE RULING
The appellate court framed the issue as whether the 
pharmacy chain had a duty of due care under tort 
law that extended to the third-party plaintiffs in this 
case. It concluded that there was no such duty. 

THE COURT’S REASONING
The appellate court began by emphasizing that its 
role was to review the granting of summary judg-
ment by “viewing the evidence in the light most 
favorable to the non-moving parties and drawing all 
reasonable inferences in favor of the non-movants.” 

In a diversity of citizenship matter such as this 
where there is no case law precedent from the state 
supreme court to declare the law of the state rele-
vant to the issue, the federal court is put in the posi-
tion of having to decide “as best we can what the 
state supreme court would decide.”

The federal court emphasized that the state 
supreme court “has repeatedly recognized that 
any duty of reasonable care on the part of the 
health care provider to avoid negligence originates 
solely through the relationship with, and flows 
only to, the patient.” 

The state’s highest court had also stated in the 
past that “there is generally no relationship between 
[a health care professional and a patient] that would 
provide the type of control necessary to create a 
duty to third persons.” 

The court continued, “The plaintiffs do not con-
tend that the medication given to [the driver] was 
unaccompanied by proper warnings and directions 
for its use. Foreseeability is paramount to the duty 
analysis, and there are relevant differences between 

failing to warn a patient of the risks of medication 
that the health care professional knows the patient 
will take, on the one hand, and giving a patient 
a bottle of prescription medication intended for 
someone else, on the other.”

Further, “we have little difficulty concluding that 
the [state supreme court] would not impose a tort 
duty between pharmacies and third parties of the 
type the plaintiffs here advocate. We agree with 
[the pharmacy chain] that the harm caused to the 
injured parties was not a foreseeable consequence 
of the pharmacy staff’s alleged conduct. Most 
importantly, it was not sufficiently foreseeable that 
a pharmacy customer would take the medication in 
a bottle intended for someone else, notwithstand-
ing that the label listed someone else’s name and a 
different medication.”

The appellate court also addressed whether state 
legislation could be used as the source of a legal 
duty to act with regard to third parties in this case. 
This deriving a duty from legislation is known 
as the doctrine of negligence per se. The court 
pointed to numerous legal expectations under 
which pharmacists operate that are designed to 
protect the public. 

However, it concluded that none of those were 
“intended to prevent the type of harm that the 
plaintiffs experienced.” ■

The court pointed to 
numerous legal expectations 
under which pharmacists 
operate that are designed to 
protect the public.

Interested in more 
content like this?

Subscribe to
our newsletters!



55July 2021 pharmacytimes.com 

Legislative Focus

THE FDA HAS AUTHORIZED the use of 3 COVID-19 vaccines in less than a year 
after the beginning of the pandemic. How did a new vaccine become avail-
able to the public so quickly when FDA approval for vaccines typically takes 
10 to 15 years? 

The answer is through an emergency use authorization (EUA). This pro-
vision of federal law allows the secretary of the Department of Health and 
Human Services (HHS), upon declaration of an emergency, to authorize the 
use of a “drug, device, or biological product intended for use in an actual or 
potential emergency.”1

The HHS secretary can declare an emergency upon determining the exis-
tence of a public health emergency that “affects, or has a significant poten-
tial to affect, national security or the health and security of United States 
citizens living abroad and that involves . . . a biological agent or a disease or 
condition that may be attributable to such agent.”1 To help in such an emer-
gency, products which are “not approved, licensed, or cleared for commer-
cial distribution” may be authorized for use.1

Typically, a newly developed vaccine undergoes a multiphase process 
before the FDA approves it for use. This process involves preclinical trials, 
after which an investigational new drug application is submitted.2 When 
the agency has accepted the application, the vaccine makes its way through 
phases 1 to 3 of the clinical trial stage of the approval process.2 Throughout 
the trial stage, investigators collect information on efficacy and safety.2

Once the clinical trials indicate that a vaccine is effective and safe, the 
developer submits a biologics license application.3 If the FDA determines 
that the benefits of the vaccine as shown by the trials outweigh any poten-
tial risks, it grants the biologics license and the vaccine can be marketed for 
use in the general public.3

On February 4, 2020, HHS Secretary Alex Azar declared that COVID-19 
constituted a public health emergency within the definition of the EUA 
and that the emergency justified authorizing the use of biological products 
for its duration.4 Based on this declaration, the authorized use of vaccines 
could be granted with only interim phase 3 results available if it could be 
shown that the vaccines’ benefits outweighed any known or potential risks.5

On December 11, 2020, the FDA granted an EUA for the Pfizer-BioNTech 
COVID-19 Vaccine on the basis that “it is reasonable to believe that the 
known and potential benefits of [the] vaccine, when used to prevent 
COVID-19. . .outweigh its known and potential risks.” In addition, “based on 
the totality of scientific evidence available to FDA, it is reasonable to believe 
that [the] vaccine may be effective in preventing COVID-19.”6

Subsequent EUAs issued for the Janssen COVID-19 Vaccine and Moderna 
COVID-19 Vaccine were granted on the same basis.7 The issuance of an EUA 
is not, however, the end of the road for these 3 vaccines. 

Because the EUA does not give the vaccines “FDA approval” status but 
merely authorizes their use for the duration of the emergency, the vaccines 
must continue to undergo clinical trials as they otherwise would. After 
completion of these trials, each vaccine developer must submit a biologics 
license application to the FDA for each product to receive approval status.8

What are regulators doing to ensure the efficacy and safety of the COVID-
19 vaccines? In addition to requiring the submission of biologics license 
applications, vaccine manufacturers must ensure their facilities comply 
with current good manufacturing practices, submit certificates of analysis 
to the EUA file within 48 hours before the release of each lot, and submit 
quarterly manufacturing reports to the EUA file.9,10

How Does 
the EUA for 
the COVID-19 
Vaccines Work? 
FDA Approvals of Vaccines 
Usually Take 10 to 15 Years, 
But the Pandemic Necessitates 
Emergency Action 
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The CDC has also ensured that the COVID-19 vaccines 
comply with the “FDA’s rigorous scientific standards for 
safety, effectiveness, and manufacturing quality needed 
to support [EUA].”11

We have already seen one instance in which the 
agency’s safeguards for ensuring quality have been effective. 
A COVID-19 vaccine manufacturing facility in Baltimore, 
Maryland, responsible for manufacturing 2 of the vaccines 
conflated the ingredients and contaminated approximately
15 million doses of the Janssen vaccine.12 However, the 
facility caught the mistake during the quality check,12

offering assurance that, despite the speed with which the 
vaccine was authorized for use, effective safeguards are in 
place to ensure quality and safety. ■
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Women In Pharmacy

A RECENT POLL IN THE Pharmacy Moms Group on Facebook found that a 
majority of members were most interested in learning about nontraditional 
careers and roles within the pharmacy profession. Here are 6 steps to follow 
when transitioning from the pharmacy to an office-based role: 

1. Be certain. Pharmacists should first make sure they want to leave 
traditional pharmacy. Shadow someone in a different area to confirm. 
Be aware that though the compensation may be higher in a nontradi-
tional setting, it could also be lower. It is important to fully explore new 
career paths before making a change. Remember that the grass is not 
always greener on the other side.

2. Become an expert. Any type of expertise, such as cardiology or oncology, 
can help pharmacists who want to transition to an office-based role stand 
out. Earn a certification or take a course in a specific discipline. Gaining 
specific knowledge helps land interviews as it demonstrates a willingness 
to learn and become an expert in a particular area. No certification or class 
guarantees a job, of course, but no potential employer will view more train-
ing as a negative. This could help secure a position down the road.

3. Focus on a goal area. Make sure not to cast the net too wide. 
Pharmacists looking for a career change should know what they want and 
go after it. Some areas to consider include clinical trial design, contract 
jobs, contract resource organizations, drug supply chains, formulary areas, 
medical information, medical or regulatory affairs, medical writing, phar-
macovigilance, prior authorizations, and research and development.

4. Improve interview skills. Remember that a big part of landing a job 
is interviewing well, so it might be necessary to hire a coach or take a 
class to beef up these skills.  

5. Network. Never underestimate the power of networking. Yes, network-
ing takes energy and time, but it can help pharmacists looking to change 
careers to glean insider information on industries and positions. It also 
helps obtain information about company culture and the expectations that 
are not listed in a job posting. 

6. Update the curriculum vitae (CV). Pharmacists should make sure their 
CVs are up-to-date. Ask a colleague or friend to review it, or pay a profes-
sional company to help. Include all experience and information that may 
be relevant to the position and find a way to demonstrate specific expertise. 
Think outside the box. Use design elements to help the CV stand out. ■

Transition 
From the 
Pharmacy to  
an Office
Follow These 6 Tips for Making 
the Move to a Nontraditional 
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Independent Corner

THE US FOOD AND DRUG Administration (FDA) maintains the position 
that it is illegal to “introduce or deliver for introduction into interstate 
commerce any food (including any animal food or feed) to which 
has been added a substance which is an active ingredient in a drug 
product that has been approved under section 505 of the FD&C Act [21 
USC § 355], or a drug for which substantial clinical investigations have 
been instituted and for which the existence of such investigations has 
been made public.”1 

This prohibition is relevant to cannabidiol (CBD) companies 
because CBD is an active ingredient in at least 1 known “drug product 
that has been approved under section 505 of the FD&C Act,” but CBD 
does not fall into the recognized exceptions to that rule.2

Regardless, this prohibition has not stopped the proliferation of 
CBD products across the marketplace and continues to be a challenge 
for those who are mindful of the FDA’s position.

Congress finally introduced legislation on February 4, 2021, that 
compels the FDA to approve CBD for use in dietary supplements.3 

House Resolution 841 (HR 841), also called the “Hemp and Hemp-
Derived CBD Consumer Protection and Market Stabilization Act of 2021,” 
was introduced by Virginia Rep. Morgan Griffith (R) and Oregon Rep. Kurt 
Schrader (D), with 12 Democratic and 5 Republican co-sponsors. This 
bipartisan measure helps ensure that the FDA recognizes CBD products as 
dietary supplements.3  The FDA is holding these products in legal limbo, 
leaving them unregulated on the shelves of various retailers. 

The congressional bill makes hemp subject to all the same regula-
tions as any other dietary supplements, subject to new dietary ingre-
dient filings, good manufacturing practices (GMP), and labeling and 
marketing provisions. Under the proposed bill, hemp’s definition as a 
cannabis plant with less than 0.3 percent tetrahydrocannabinol (THC) 
(the psychoactive constituent of cannabis) remains the same. The 
focus on THC also means that other cannabinoids and terpenes with-
in hemp can be approved for use in dietary supplements.  

Under HR 841, hemp-derived CBD and other non-THC hemp extract 
manufacturers would be required to comply with the existing 
comprehensive regulatory framework for dietary supplements. This 
would help ensure that hemp products are deemed safe, prepared 
using GMP, and properly labeled. Insisting that CBD be manufactured 
by GMP guidelines would protect consumers and should address 
the FDA’s concerns for the development and distribution of safe 
products. The bill’s passage would also help stabilize the hemp market 

Congress 
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and possibly open a promising economic 
opportunity for hemp growers.

For many years, CBD consumers, hemp 
farmers, and small businesses, have strug-
gled because of the FDA’s failure to legally 
recognize and regulate the sale of CBD and 
other hemp-derived products. The FDA’s 
decision concerning hemp extract and how 
it can be marketed, along with its deci-
sion to classify hemp extract as CBD, has 
created a massive and unnecessary cloud 
of uncertainty. The price of hemp crude 
extract dropped significantly because of 
an increase in growers and processors (the 
supply side) in 2019.4 However, with major 
retailers and wholesalers on the sidelines 
(the demand side) because of the FDA’s 
position that CBD ingestibles (for example, 
gel capsules and tinctures) cannot be mar-
keted as dietary supplements, the lack of 
stocking from major retailers and wholesal-
ers has undermined the retail potential of 
CBD significantly.  

In short, when ingestibles cannot be 
stocked in the pharmacy setting, the market-
place is negatively affected. As a result, non-
pharmacy retailers and online shopping have 
become the main channels where growth is 
occurring. However, consumers are not well 
served when it comes to understanding dos-
ing, formulations, and potential drug inter-
actions, and when shopping through these 
platforms. On the other hand, consumers 
trust pharmacies and pharmacists to provide 
the information they need about CBD.

For example, more places sold hemp-de-
rived CBD products in 2020 than in 2019, 
with the number of retailers that sold at 
least 1 item for this category increasing by 
37%. Although growth slowed toward the 
end of 2020, sales increased 12% for the 

4-week period ended in November 2020 
from a year earlier. Online retailers thrived 
in 2020 compared with brick-and-mortar 
stores that had their operations hampered 
by the COVID-19 pandemic in 2020. Health 
product and vaping stores were the next 
leading retail centers, making up 29% to 
31% of all sales. Left behind were major 
packaged-goods retailers, such as phar-
macies, that are still awaiting a clear path 
from the FDA about how CBD products can 
be marketed and used. 

HR 841 is a strong bipartisan bill in 
which Congress is taking the lead, frustrat-
ed by the FDA’s foot-dragging. Bill sponsor 
Schrader is from a major hemp-producing 
state, as are the 32 Kentucky representatives 
who co-sponsored this bill. Although it is 
unknown whether the bill will ultimately 
become law, federal legislators are taking a 
position that may finally resolve the uncer-
tainty that the FDA created. ■
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MTM Consult

WALMART PHARMACISTS ARE BECOMING LEADERS in COVID-19 
vaccine administration across the country, further demon-
strating their important role in medication therapy manage-
ment (MTM) services through immunizations. 

As part of the CDC’s Federal Retail Pharmacy Program for 
COVID-19 Vaccination, Walmart is 1 of 21 national pharma-
cy partners across the United States.1 The company began 
administering COVID-19 vaccines on February 12, 2021, and 
now offers them at more than 1400 pharmacies in 35 states, 
Puerto Rico, and Washington DC.2,3

 “Ninety percent of the country live within 10 miles of 
a Walmart,” Cheryl Pegus, MD, executive vice president of 
health and wellness at Walmart, said in a statement. “We’re 
at the heart of many rural and underserved communities, 
and we are committed to providing access to vaccines as 
groups become eligible.”2

Additionally, Walmart started a COVID-19 vaccine drive to 
reach more residents in vulnerable communities at 
43 locations across 18 states. These include drive-through 
locations at offsite events in partnership with community 
organizations, in-store locations, and Walmart parking lots.3

As the role of community pharmacists continues to evolve, 
evidence shows that pharmacists prefer performing MTM 
services, including point-of-care testing and vaccinations, 
and delegating other activities to pharmacy technicians.4

PHARMACY CLINICAL SERVICES MANAGERS
The pharmacy clinical services manager (PCSM) is a new 
position within Walmart with a goal of providing compre-
hensive patient care through administering immunizations, 
analyzing pharmacy data to determine clinical services, 
and performing MTM services and other responsibilities 
(see FIGURE).5 Additionally, the PCSM consults with business 
partners, coworkers, and managers to improve cost effec-
tiveness and efficiency and to support community outreach 
events.5 Other PCSM tasks include ensuring that pharmacy 
staff members are compliant with federal and state phar-
macy laws and regulations, organizing community health 
events, and responding to clinical and compliance ques-
tions from pharmacists. Individuals interested in applying 
for a PCSM position should have the following minimum 
qualifications: a bachelor’s degree in pharmacy, or a doctor 
of pharmacy (PharmD) degree, or the equivalent by having 
completed the Foreign Pharmacy Graduate Examination 
Committee certification program; 1 year of experience 
practicing as a licensed pharmacist; and completion of 
the American Pharmacists Association’s Pharmacy-Based 
Immunization Delivery certificate program.5

Walmart Offers 
Unique Counseling 
Opportunities  
Pharmacy Clinical Services Managers 
Administer Vaccines, Provide 
Education, and Serve as Leaders in
the Profession 
By JENNIFER GERSHMAN, PHARMD, CPH
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In interviews, Hieu Khuc, PharmD, and Antonella Lezark, 
PharmD, discussed their roles as PCSMs at Walmart and the 
positive effect they have on patient care. 

 “We are the teachers and trainers of our pharmacy asso-
ciates on any new clinical services and topics such as point-
of-care testing, adherence, COVID-19 testing, COVID-19 vac-
cines, and technician immunization training, just to name a 
few. We are the go-to subject matter experts and are looked 
upon as leaders and problem solvers,” Lezark said.

“Being new to the role, the most rewarding part by far is 
when a pharmacy associate understands and appreciates the 
concept behind the task. For example, calling our patients 
to remind them to pick up their blood pressure medication 
is the task, but the concept behind it is to assist them in 
reducing their risk of heart disease, heart attack, and stroke,” 
she continued. “We are part of the process in improving 
their quality of life.” 

Lezark provided advice for pharmacists interested in 
becoming PCSMs. She recommends they review relevant 
pharmacy topics, such as new drugs, recent legislation 
affecting practice, and updated guidelines. 

“Just like in any role, there will be challenges and 
obstacles along the way. It’s how you overcome those 
challenges and obstacles that will make you more 

equipped,” she explained. 
“The role of a community pharmacist is expanding. I’m 

fortunate enough to work for and represent a company that 
invests in the knowledge and training of their pharmacists 
and technicians,” Lezark said.

“The most rewarding part of a PCSM position is learning 
and teaching. Our team depends on us to be subject matter 
experts and we set a standard for ourselves to be just that,” 
Khuc said. “Our position allows us to learn and share the 
knowledge that we have gained to train our pharmacy team.” 

Individuals should be good communicators and team play-
ers. Additionally, being able to offer creative and innovative 
ideas is important for those interested in PCSM positions. 

“The best ideas can come from anywhere, so we must 
listen to those ideas and help them to shine. We have 
heard this phrase before but how many companies 
act on it?” Khuc asked.

“The greatest asset of a company is the employees. When 
a company invests time and training to allow their employ-
ees to grow, then the company benefits,” she noted. “Many 
perspectives create different ways of thinking and position 
the company to adapt to changes. When Walmart created 
the PCSM position, it spoke volumes on how much the com-
pany is investing in its people.” ■

FIGURE. Pharmacy Clinical Services Manager Responsibilities5

Administering
vaccines

Responsibilities

Leadership

Training Providing
education
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Patient Focus

PHARMACISTS CAN HELP PATIENTS MANAGE DIABETES, which was the
seventh-leading cause of death in the United States in 2020, according to 
the CDC.1 

Approximately 34.2 million US adults have diabetes, and 1 in 5 do not 
know they have it, according to the CDC.1 The majority of cases are type 2 
diabetes, and approximately 5% to 10% are type 1. 

To effectively help patients, pharmacists must possess diabetes-related 
knowledge and skills. The American Pharmacists Association (APhA) has 
developed a certificate training program specifically focused on providing 
pharmacists with the tools needed to engage in effective, evidence-based 
diabetes care.2 The primary goal of the program is to inform pharmacists 
of best practices for incorporating diabetes education and management. 
Pharmacists can work collaboratively with patients to make the best use of 
medication therapies and achieve optimal therapeutic outcomes.2

The program provides comprehensive instruction on the concepts and 
standards that define diabetes care management through case studies and 
hands-on skills training. The training is designed to showcase real-life prac-
tice scenarios that pharmacists may face. The hands-on approach allows 
pharmacists to evaluate and make modifications to therapeutic drug regi-
mens for individuals with type 1 or type 2 diabetes.

The diabetes certification program consists of 6 modules: the pathogen-
esis and diagnosis of diabetes, goals of care and approaches to treatment, 
lifestyle modification, pharmacotherapy, comprehensive diabetes care, and 
the pharmacist’s role in diabetes self-management education and support.2

Some of the topics taught are A
1C 

testing, carbohydrate counting and meal 
planning, clinical trials, and foot problems. 

Upon completion, pharmacists should be aware of the outcomes of 
patient care services for individuals with diabetes, understand diabetes 
education, and be able to apply the principles of motivational interviewing, 
goal-setting, and cultural sensitivity to the interactions that occur with this 
patient population.2

Pharmacists should be able to evaluate the overall health of patients 
with diabetes to develop therapeutic interventions. Along the way, there 
can be changes made to these interventions to deliver the best possible 
outcomes. The diabetes care certification program teaches pharmacists 
how to remain abreast of the latest developments in diabetes care and to 
take advantage of opportunities to grow in their knowledge and experience 
with diabetes care.2

The program emphasizes the correct way to counsel patients about 
lifestyle interventions and medications, and how to properly monitor 
and assess blood glucose results. Pharmacists can work collaboratively 
with patients to make the best use of medication therapies and work to 
achieve optimal therapeutic outcomes.2 The overall health of patients 
with diabetes can be largely the result of continuous monitoring and 
targeted interventions.

This program has been developed with the intent of both curtaining 
the prevalence of diabetes and working to educate patients about proper 
long-term management.2 ■

Training 
Program Helps 
Pharmacists 
Provide 
Diabetes Care
APhA O� ers Intensive 
Certi� cate Course On 
Integrating Education and 
Management Into Practice
By ABIMBOLA FARINDE, PHD, PHARMD
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Orange Beach, Alabama.
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Technician Focus

NOW THAT THE COVID-19 VACCINES have been rolled out, keeping immuniza-
tions on track is more critical than ever, and pharmacists have been called 
on to administer them at warp speed.

For pharmacies to stay on track with immunizations, it is important to 
elevate the role of pharmacy technicians, modify existing workflows, and 
reallocate staff time to maximize efficiency. Balancing the routine pre-
scription volume with patient consultations and increased immunization 
demand requires adjustments on the part of pharmacies, but there is 1 
adjustment that will have a trickle-down effect on efficiency in general. 
Implementing virtual verification streamlines prescription verification by 
taking the process “to the cloud” and removing much of the manual work 
typically involved with processing prescriptions. 

Here is how the virtual verification process works: 
1) The prescription arrives at the pharmacy. 
2) A licensed technician fills the prescription, then takes and uploads 

high-quality images of the bottle, the label, and the medication. 
3) In the virtual verification software, the prescription enters a virtual 

smart queue, where it awaits verification from the first available phar-
macist, whether this is on-site or at a different location. 

4) The pharmacist reviews and approves the prescription in the system, 
with full audit log and photo documentation saved for future refer-
ence. (The pharmacist has the option to reject the prescription and 
send it back to the technician for reprocessing.) 

The goal of virtual verification is to allow pharmacists to step away from 
the filling counter, spend less time on delegable tasks, and allocate more 
time to patient interactions and the necessary clinical duties that only phar-
macists can do, such as administering immunizations. The byproduct of 
this modification to the prescription verification workflow is the elevation 
of the technician’s role. 

Virtual verification helps accomplish several goals for pharmacies, such 
as clearing more time for immunizations, enhancing clinical opportunities, 
and maximizing efficiency. There are many positive effects, such as:

Virtual verification elevates the role of the technician. Technicians take 
on new duties and assume more responsibility for tasks to save pharma-
cists time. The more pharmacists can delegate tasks to capable and trusted 
technicians, the better. Making the prescription verification process virtual 
creates a clean delineation between pharmacist and technician responsi-
bilities. Technicians handle bagging, filling, imaging, and labeling of pre-
scriptions, allowing pharmacists to work through the verification queue 
efficiently and quickly without distraction and the manual work of bagging 
and stapling prescriptions. 

Devin Trone, RPh, a pharmacy owner of 2 Medicap pharmacies in 
Idaho, uses virtual verification to connect all 4 of his pharmacy loca-
tions (2 traditional, 2 telepharmacies, with another telepharmacy in the 
works) in the cloud. 

MITCH LARSON is senior marketing specialist at 

TelePharm in Iowa City, Iowa.
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Technician Focus

“When we put our pharmacists in the cloud, 
we discovered that 40% to 50% of their time had 
been spent on mundane things, such as stuffing 
bags, stickering, or applying labels. Working in 
the cloud helps them focus on pharmacist-only 
activities,” Trone said. 

This extra work by his technicians does not go 
unnoticed, as the pharmacies have a new title for 
certain technicians: technician in charge (TIC), and 
this title comes with a pay increase. With the mod-
ified workflow, technicians play a much larger role 
in helping run the pharmacies. 

“Many of our TICs say after just 1 week on the job 
that they didn’t realize how much the pharmacist 
has to manage on a daily basis. They all realize the 
importance of taking that load off the pharmacist so 
they can stay focused on their pharmacist- 
specific work,” Trone said. 

By elevating technicians, without changing their 
scope of practice, pharmacies provide a meaningful 
career move for hard-working technicians who oth-
erwise might not have had many opportunities in 
more traditional pharmacy settings. 

Virtual verification maximizes efficiency. When 
talking about overall staff efficiency across all loca-
tions, Trone said that virtual verification has had a 
huge impact. 

Once he implemented virtual verification for one 
of his telepharmacy locations, he realized that the 
system could benefit all the locations. 

“It didn’t take us long to realize we could 
use the same telepharmacy system as part of 
our quality control workflow for all our pre-
scriptions,” Trone said.

“We have 4 locations, so you know that some 
aren’t as busy as others. Instead of having scripts 
back up at the busier location, why not use the 
virtual verification process to distribute the 
workflow?” Trone said. 

“Putting all of our pharmacists in the cloud 

helps keep any 1 pharmacist from getting 
overloaded,” he said.

Trone and his staff members did not need the 
onslaught of vaccine demand to kick them into 
gear and realize that they could use their staff more 
effectively. The pharmacies have been enjoying the 
benefits of this increased efficiency for some time 
and will be more prepared for the rising demand of 
immunizations year after year. 

“We could easily add another 500 prescriptions a 
day without making our pharmacists work harder,” 
Trone said. “We will be able to continue growth 
without overtaxing our staff.” 

Pharmacists can focus on immunizations and 
other clinical services. Imagine having a pharmacy 
workforce in which each pharmacist spends time 
conducting vital patient interactions and perform-
ing value-added activities, while prescriptions are 
being verified and processed efficiently, keeping 
patients feeling cared for and safe. For instance, a 
pharmacist who spends 10 fewer seconds on each 
prescription and fills 180 prescriptions a day would 
save approximately 30 minutes per day, or 3.5 hours 
per week. That extra time could be spent on admin-
istering more immunizations, offering medication 
therapy management, or providing point-of-care 
testing, helping drive revenue opportunities and 
value for patients. 

CONCLUSION
Virtual verification provides valuable benefits 
downstream for the whole pharmacy industry. This 
includes patients who will experience efficient and 
high-quality service, pharmacists who get to prac-
tice at their top of their licenses, and technicians 
who have a new opportunity for career develop-
ment. Add in the positive effect on a pharmacy’s 
bottom line, and it is clear that virtual verification is 
a great way to use pharmacy staff members to their 
full potential. ■

The National Healthcareer Association (NHA) is honored to partner with Pharmacy 
Times® to educate and to advocate for pharmacy technicians. To learn 

more about NHA’s resources for techs, visit https://info.nhanow.com/onepartner. 
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Instability of Carotid 
Plaque Can Indicate 
Severity of Coronary 
Heart Disease
NEW RESEARCH RESULTS SHOW that 
elevated serum uric acid levels 
in patients with coronary heart 
disease (CHD) are closely related 
to the instability of carotid plaque, 
which can then be used as an 
indicator to evaluate and predict 
the severity of CHD.

Investigators used data from 
patients hospitalized between 
March 2018 and August 2019 
diagnosed with coronary artery 
disease to study the risk factors 
influencing the characteristics 
of carotid artery plaque in this 
patient population. 

A total of 127 patients with 
cervical vascular plaques were 
divided into a stable plaque group 
(49 cases) and unstable plaque 
group (78 cases).

Investigators compared the 
general data and blood indicators 
of the 2 groups, including blood 
lipid, fasting blood glucose, 
homocysteine, and uric acid 
levels. They also analyzed the 
correlation degree between the 
characteristics of carotid artery 
plaque and risk factors.

Among the 127 patients, the 
serum uric acid and homocysteine 
levels in the carotid artery unstable 
plaque group were higher than 
those in the stable plaque group, 
and there was a correlation 
between plaque instability and 
serum uric acid. These findings 
suggest that high uric acid levels 
increased the risk of unstable 
plaque in patients with CHD. ■

Lifestyle Changes Can Improve  
Inflammatory Burden
MODIFIABLE LIFESTYLE RISK FACTORS for coronary artery disease (CAD) are 
associated with increased inflammation levels, so lifestyle changes may 
improve the inflammatory burden in patients, according to a recent study.

Investigators included patients with angiographically documented 
CAD from the observational cohort study INTERCATH. Patients with a 
body mass index of 25 kg/m2 or higher who ate poorly, did not exercise, 
and smoked were considered to have modifiable risk factors. Of the 
1014 patients, 73% were male, the mean age was 69 years, and 48% had a 
C-reactive protein (CRP) measurement of 2 mg/L or greater.

Patients with modifiable risk factors were significantly overrepresented 
among those with higher CRP levels, which increased with the incremental 
number of modifiable risk factors. Multivariable linear regression was 
adjusted for age, diabetes, gender, and intake of lipid-lowering medications, 
and independent associations between all modifiable risk factors and log-
transformed high-sensitivity assay-measured CRP were found.

Furthermore, individual recalculation of CRP levels with the assumed 
optimization of modifiable risk factors identified 183 of 483 patients with 
higher CRP levels who could achieve levels below 2 mg/L by implementing 
lifestyle changes. 

Based on these findings, the investigators said that modifiable risk 
factors are strongly associated with CRP levels in patients with CAD, and 
lifestyle modifications should be considered to minimize inflammation in 
this patient population. 

Study: Women With CAD, Heart Disease Often 
Go Undertreated
WOMEN ARE SIGNIFICANTLY LESS LIKELY than men to undergo coronary 
artery bypass grafting because of gender disparities in the understanding and 
treatment of coronary artery disease (CAD), new research results show.

Women with CAD frequently go undertreated, according to the 
study authors. Although there are many reasons for this, the authors 
pointed to a failure to recognize key differences in cardiovascular risk 
factors and symptoms in women.

For example, women are more likely to experience atypical, subtler 
symptoms of heart disease, such as abdominal and back pain, fatigue, 
indigestion, nausea, and vomiting. 

Notably, some women do not even feel the obvious chest pain and 
pressure that are considered characteristics of CAD. Women also have 
their own set of risk factors, including higher levels of depression and 
stress, increased hypertension during menopause, and relatively high 
testosterone levels before menopause.

Coronary Artery Disease Watch
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Early Arrival
Patient asks for a transfer, you say

1 hour and they arrive in 15 minutes. 

New Year, New Insurance
New year but “I have the same 

insurance” yet they did get a card
in the mail...

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

Penny Pincher
Patient copay is $1 but they want you to try GoodRx.

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

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

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

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

Pet Peeves

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

CASE 1:Counsel AP to take her doxycycline on an empty 
stomach 1 hour before or 2 hours after meals. The calcium in 
dairy products, such as milk, can interfere with the absorption 
of doxycycline. Calcium ions can bind to doxycycline and form a 
chelate, thus reducing its absorption. This may also reduce the 
eff ectiveness of AP’s cellulitis treatment.1 To be safe, she will 
need to change how she takes her medications for the duration 
of her doxycycline therapy.

Reference
Meyer FP, Specht H, Quednow B, Walther H. Infl uence of milk on the 
bioavailability of doxycycline––new aspects. Infection. 1989;17(4):245-
246. doi:10.1007/BF01639529

CASE 2: Because it has been 3 months since JC had unprotected 
sex, she can purchase an at-home HIV testing kit, such as 
OraQuick. The FDA-approved saliva-based test is designed to 
detect antibodies to the HIV virus. Results are reported in 20 to 
40 minutes, which should give JC the answers she needs without 
needing to wait for her PCP to return from vacation. If the test is 
positive, a health care provider should confi rm the result. If the 
test is negative, it is likely that JC does not have HIV, assuming 
she followed the directions carefully. 

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

AP is a 67-year-old woman with a history 
of depression, gout, and hypercholester-
olemia. Her primary care provider issued 
a prescription for doxycycline for the 
treatment of cellulitis. AP is concerned 
about stomach problems, as most oral 
medications cause her to experience bloat-
ing and diarrhea. She remembers that the 
pharmacist recently told her she can take 
1 of her medications with food or milk to 
help minimize stomach issues. AP wants to 
know if she can take her new prescription 
for doxycycline with milk.

How should the pharmacist respond? 

JC is a 21-year-old woman who calls the pharmacy 
in a panic. She reports having unprotected sex with 
a new partner about 12 weeks ago and is concerned 
about possible HIV infection. JC called her primary 
care provider’s (PCP) offi  ce to schedule an appoint-
ment for HIV testing but learned that her PCP is on 
vacation this week. JC is very anxious about this 
situation and has been having trouble sleeping. She 
wants to know if there is a reliable screening test 
she can take or if she needs to wait until her PCP 
returns from vacation.

What advice should the pharmacist give JC? 

ISABELLA BEAN and ALEXANDRA BIENIEK are PharmD candidates 

at the University of Connecticut School of Pharmacy in Storrs.

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

professor at the University of Connecticut School of Pharmacy in Storrs.
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Primary Immunodeficiency Disease: An Overview on the 
Use of Intravenous and Subcutaneous Immunoglobulin 
and the Role of the Pharmacist, Featuring Patient 
Counseling Video Vignettes 

EDUCATIONAL OBJECTIVES

At the completion of this activity, the participant will be able to:
• Identify various types of primary immunodeficiency disease (PIDD), diagnostic challenges, and 

associated comorbidities
• Examine intravenous (IV) and subcutaneous (SC) immunoglobulin (Ig) products and 

advantages for the patient based on individualized needs
• Apply evidence-based treatment protocols to promote appropriate selection of an Ig product 

for a patient with PIDD while ensuring safe and efficacious use 
• Explain training and education for patients using IVIg and SCIg and how to calculate dosing for 

different products, as well as monitoring patients for safety, adherence, and adverse effects

TARGET AUDIENCE: Pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: June 30, 2021
EXPIRATION DATE: July 15, 2022
ESTIMATED TIME TO COMPLETE ACTIVITY: 3.0 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 3.0 contact hours (0.30 CEU) under the ACPE universal 
activity number 0290-0000-21-261-H01-P. The activity is available for CE credit 
through July 15, 2022.

Introduction
Understanding Primary 
Immunodeficiency Disease (PIDD)
Primary immunodeficiencies are inherited 
genetic defects of the immune system 
function that predispose affected indi-
viduals to immune dysregulation with 
autoimmune disease and abnormal inflam-
matory responses, an increased rate and 
severity of infection, as well as malig-
nancy.1 Additional abbreviations used to 
describe PIDD include PI or PID as well. 
PIDDs are a group of more than 400 iden-
tified genetically determined conditions.2

Primary immunodeficiencies are different 
from secondary immunodeficiencies in 
that secondary immunodeficiencies are due 
to another reason, such as protein-losing 
states (eg, nephrotic syndrome, protein-
losing enteropathy), malignancies (eg, 
chronic lymphocytic leukemia, multiple 
myeloma), chemotherapy, immunosup-
pression to prevent transplant-related 

rejection, infectious diseases (eg, HIV), 
and adverse drug effects (eg, rituximab, 
long-term corticosteroid use).3

Prevalence of PIDD
The actual incidence of PIDD is not known 
because it has not been studied prospec-
tively. Usually asymptomatic, selective 
immunoglobulin A (IgA) deficiency is 
fairly common, occurring in about 1 in 300 
to 700 live births, whereas chronic granulo-
matous disease is relatively rare, occurring 
in 1 in 200,000 live births.1 Data compiled 
from various sources suggest incidence 
for all symptomatic PIDDs ranges from 
1 in 10,000 to 1 in 2000 live births and 
that prevalence is about 1 in 1200 in the 
general population.1,4 The incidence of 
severe combined immunodeficiency is 
approximately 1 in 58,000 live births in the 
United States.1 Incidence in males is higher 
than females in infants and children but 
approaches 1:1 in adults.1
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Common Types of PIDD
PIDDs are most often categorized according to the component 
of the immune system affected, including humoral (or anti-
body), cellular, or combined humoral and cellular immunity 
defi ciencies. Humoral PIDD is the most common type of PIDD 
and accounts for approximately half of all patients with a PIDD. 
Combined defi ciencies, phagocyte defects, and other disorders 
account for most of the rest while defects in immune regulation, 
innate immunity, complement, and autoinfl ammatory conditions 
are relative, with each accounting for less than 1% of the total.1,5

STAR*

What clinical signs and laboratory tests are used to 
diagnose PIDD?

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

Clinical Presentation 
and Diagnostic Challenges
The main clinical presentation of immunodefi ciency is increased 
susceptibility to infection. Depending on the immune defect, 

various organ systems may be affected and autoimmune disease 
and malignancy may occur. When evaluating for immune defi -
ciency, it is important to document the pattern of infections, organ-
isms, and response to treatment. This helps distinguish infectious 
diseases from other noninfectious conditions and conditions that 
could predispose to infection, such as anatomic defects, allergy, 
and metabolic disorders. Environmental and food allergies, while 
not diagnostic of immune defi ciency, could offer a diagnostic clue 
for a variety of PIDDs.1 Currently, all states include testing for 
severe combined immunodefi ciency (SCID) as part of newborn 
screening.2 For children and adults, there is no routine screening; 
PIDDs are usually detected only after the individual has experi-
enced recurrent or severe infections that may or may not have 
caused permanent organ damage.6 The average time to diagnose 
PIDD after onset of infections is 15 years, though in some patients 
it may take up to 20 years for a diagnosis.7 

Testing, Genetics, and Early Identifi cation
SCID is part of newborn screening, but for other children and 
adults, PIDD should be suspected in those who experience recur-
rent pneumonias and/or ear, sinus, and skin infections and have 

FIGURE 1. WARNING SIGNS OF PRIMARY IMMUNODEFICIENCY8 

IV, intravenous; PIDD, primary immunodefi ciency disease.

WARNING SIGNS IN CHILDREN

• >4 new ear infections within 1 year
• >2 months on antibiotics
  with little e� ect
• >2 pneumonias within 1 year
• Failure of an infant to gain
  weight or grow normally
• >2 deep-seated infections, 
  including septicemia

WARNING SIGNS IN ADULTS

• >2 new ear infections within 1 
year
• 1 pneumonia per year for more 

than 1 year
• Chronic diarrhea with weight loss
•  Recurrent viral infections (colds, 

herpes, warts, condyloma)
•  Infection with normally harmless 

tuberculosis-like bacteria

OVERLAPPING 
WARNING SIGNS

• >2 new serious 
sinus infections 

within 1 year (in the 
absence of allergy)

• Recurrent, deep skin,
 or organ abscesses
• Recurrent need for

 IV antibiotics to clear 
infections

• Persistent thrush
 (in mouth) or fungal 

infection on skin 
or elsewhere

• Family history
 of PIDD
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a need for intravenous (IV) antibiotics to clear infections. Addi-
tional primary immunodeficiency warning signs are listed in 
FIGURE 1.8 Besides a thorough history and physical examination, 
laboratory evaluation is used to diagnose PIDD. Initial workup 
generally includes complete blood counts, serum immunoglobulin 
(Ig) levels (eg, IgG, IgA, IgM), serum-specific antibody titers, 
antibody response to vaccine immunization, flow cytometry to 
enumerate B cells, and complement levels. These tests are often 
insufficient to make a diagnosis; more advanced immunologic 
assays and genetic testing are used to help diagnose PIDDs.1,9 

Response to common vaccines is used to evaluate humoral 
immune function to determine whether the subject is capable of 
mounting protective antibody responses. Serum titers are drawn 
and interpreted. If below normal, the vaccine is administered and 
serum titers are re-checked to determine response. Pneumococcal 
vaccination is used to assess antibody production to polysaccharide 
antigens.9 Titers should be checked 4 to 8 weeks after vaccination. 
A protective response to each pneumococcal serotype is defined as 
a titer equal to or greater than 1.3 mg/mL antibody. For individuals 
aged 6 to 65 years, a normal response has been defined as protec-
tive antibodies to 70% of the serotypes tested. Diphtheria toxoid, 
tetanus toxoid, and Haemophilus influenzae type b (Hib) vaccines 
are typically used to assess antibody production to protein antigens.9

Although many types of PIDD with antibody deficiency occur 
with a low serum IgG upon diagnosis, not all PIDDs do. Specific 
antibody deficiency (SAD) is a PIDD characterized by normal IgA, 
IgM, total IgG, and IgG subclass levels, but with recurrent infec-
tion and decreased response to polysaccharide antigens following 
vaccination. Patients with IgG subclass deficiency have 1 or 
more low subclasses, but the total serum IgG is normal. Certain 
immunodeficiencies characterized by very low serum IgG, such as 
agammaglobulinemia, are more serious, and pursuing evaluation of 
immune function through vaccine antigen challenge would delay 

necessary therapy. A summary of laboratory findings used to diag-
nose antibody deficiencies is listed in TABLE 1.1,10

Comorbidities, Quality of Life, and Prognosis
PIDD is associated with substantial morbidity and mortality in a 
majority of patients, especially due to increased susceptibility to 
infections.4,5,11  Additional comorbidities in patients with PIDD 
include lung dysfunction, gastrointestinal diseases, liver diseases, 
autoimmune diseases, cytopenias, cancer, and hearing loss.4,7 Early 
diagnosis and therapy are the keys to survival and a better quality of 
life for patients with PIDD. Delay of diagnosis and corresponding 
treatment can lead to permanent organ damage, such as bronchi-
ectasis or death from overwhelming infection.1 The prognosis of 
patients with PIDD varies depending on the specific PIDD. Patient 
outcomes and long-term survival have improved significantly since 
the 1970s due to better infection management, advances in hema-
topoietic stem cell transplant, and enhanced intensive care services. 
Routine vaccinations provide herd immunity, decreasing both the 
circulation of infectious disease and infection risk. Researchers are 
also investigating gene therapy as a treatment option.4

STAR

What patient factors and Ig characteristics should be 
considered when selecting an appropriate Ig product?

Choosing Appropriate Ig Products  
for Individual Patients
After receiving a diagnosis of a PIDD, preventive therapy, replace-
ment therapy, or both should begin promptly. Ig replacement 
therapy is indicated for all disorders with significantly impaired 
antibody production.1 Besides its use for fighting infection in 
PIDD, Ig is also used to treat a variety of other medical conditions 

TABLE 1. SUMMARY OF LABORATORY FINDINGS IN THE DIAGNOSIS OF ANTIBODY DEFICIENCIES1,10

Diagnosis IgG IgA IgM IgG subclasses Vaccine response 

Normal Normal Normal Normal Normal Normal

Specific antibody deficiency Normal Normal Normal Normal Lowa

IgG subclass deficiency Normal Normal Normal ≥1 low Lowa

Selective IgA deficiency Normal Absent Normal Normal Normal or low

CVID, possible transient 
hypogammaglobulinemia

Low Low Normal or low - Lowb

Agammaglobulinemia or 
severe CVID

Absent Absent Absent - Absent

Adapted from Bonilla FA, et al. Practice parameter for the diagnosis and management of primary immunodeficiency. J Allergy Clin Immunol. 2015;136(5):1186-1205.e1-78. 
CVID, common variable immunodeficiency; Ig, immunoglobulin.  
aUsually polysaccharide vaccine. 
bPolysaccharide and/or protein vaccine.
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based on its anti-inflammatory and immunomodulating effects. 
Though PIDD and several other diseases are Food and Drug 
Administration (FDA)-approved indications for Ig use, many 
other diseases are not.12 See TABLE 213-25 and TABLE 313,16,18,21,26-30

for intravenous immunoglobulin (IVIg) and subcutaneous immu-
noglobulin (SCIg) information, respectively. In this activity, Ig 
products are referenced by their brand name to mitigate the poten-
tial for medication errors due to similar nonproprietary names. 
The typical format of the generic names first includes immune 
globulin, followed by the route and strength of the medication. 

There is a wealth of available information on PIDD and Ig. 
Though some common sources of information on these topics 
may not have been updated recently, they can still provide useful 
information that has remained consistent or may offer clinical 
pearls as a guiding source of information. Key information 
presented in this activity comes from the individual prescribing 
information of these products. It is important to note that the same 
information is not consistently available, but it may be obtained 
from other sources or differ from what may be seen in clinical 
practice. In some instances, information that is not specifically 
highlighted in the prescribing information may still be applicable 
to other products in practice (eg, safety or monitoring). In other 
cases, the evidence presented includes data on file because it 
may be helpful for pharmacists to be aware of this information 
to make informed decisions about product selection. Information 
regarding Ig products, availability, and new products is constantly 
evolving. The material is included in this activity for illustrative 
purposes but should not replace clinical decision making. 

With few comparative trials, there is insufficient evidence 
showing one product as more clinically effective than another.31 

However, Ig products differ pharmaceutically and are not inter-
changeable. Ig products are manufactured from the plasma of 
at least 1000 donors and must meet guidelines from the FDA.32 

The manufacture involves various methods, some proprietary, 
including cold chain fractionation, pathogen inactivation and 
removal, and other formulation steps. Products can contain 
various amounts of unremoved contaminants, such as prekalli-
krein activator, factor XIa, and anti-A and anti-B antibodies, as 
well as IgG fragments and aggregates. Products may also have 
different stabilizers, pH, osmolarity/osmolality, IgA content, and 
sodium content, all of which can affect patient tolerability. Addi-
tionally, patient age, comorbidities, and risk factors including 
renal impairment, cardiac disease, history of thromboembolic 
event, and fluid restriction should be considered when evaluating 
the Ig product and route of administration.13,33,34 

There are currently 15 different brands of Ig products, some 
with different FDA-approved indications, routes of administra-

tion, and administration guidelines.14-30 Known from the author's 
professional experience, in the United States, currently, Flebo-
gamma DIF 5% is available to 1 recipient and Flebogamma DIF 
10% will not be available at least through 2022. For this reason 
this product is not discussed further. Some prescribers may select 
a particular product based on experience, and some institutions 
and payers may have limited formularies. Regardless of the 
reason, it is important for the pharmacist to perform a patient risk 
assessment, consider product characteristics and administration 
route, assist in appropriate product selection, and advocate for 
other options when necessary. Patient risk factors and product 
characteristics are listed in TABLE 4.13-30

The Immunoglobulin National Society (IgNS), a professional 
organization dedicated to the advancement of Ig therapy prac-
tice, developed the Immunoglobulin Therapy Standards of Prac-
tice, which provides Ig pharmacists, nurses, and organizations 
with current, comprehensive, evidence-based guidance. The 
Standards includes guidelines for product and patient consid-
erations, administration, and adverse reaction mitigation, and it 
serves as a critical resource to ensure that current best practices 
are implemented. Additionally, IgNS offers professional Ig 
certification for pharmacists.13,35

Pharmacokinetics of Ig Administration
A comparison of IVIg, SCIg, and facilitated subcutaneous 
immunoglobulin (fSCIg) administration is shown in FIGURE 2.29 

After IVIg administration, serum IgG concentration increases 
sharply, decreases rapidly over 1 to 4 days, and then decreases 
gradually over the next 21 to 28 days.36,37 This profile leads 
to IVIg dosing for PIDD at every 3- to 4-week intervals; the 
initial high serum IgG peak concentration is thought to relate 
to systemic adverse effects (AEs). SCIg not administered with 
a facilitating agent, referred to as traditional SCIg, is absorbed 
and distributed more slowly, with serum IgG levels remaining 
more stable in between doses and having lower peaks compared 
with IVIg.38 This profile leads to more frequent dosing and less 
frequent systemic AEs compared with IVIg. 

Ig infusion [human] 10% with recombinant human hyaluroni-
dase (HY [HyQvia]), often referred to as fSCIg, is packaged as a 
2-drug combination. First, recombinant human HY is administered 
subcutaneously (SC), which depolymerizes hyaluronan, a poly-
saccharide found in the matrix of connective tissue, temporarily 
increasing the permeability of SC tissue. This allows administra-
tion of larger volumes of SCIg, which is administered next into 
the same SC sites. Permeability of the SC tissue is restored within 
24 to 48 hours. This profile leads to administration of fSCIg every 
3 to 4 weeks. When fSCIg is administered every 4 weeks, peak 
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TABLE 2. INTRAVENOUS IMMUNOGLOBULIN PRODUCT INFORMATION13-25,a

Brand (generic) Concen-
tration

Stabilizer IgA 
content

Sodium 
content

Osmolality pH FDA-approved 
indicationb

PIDD dosing

Asceniv (IVIg 
[human] -slra, 
liquid) 

10% Glycine,  
polysorbate 
80

≤200 mcg/
mL

100-140 
mEq/Ld

≤510 mOsm/kgd 4.0-4.6 • PIDD (age ≥12 
years)

0.3-0.8 grams/kg 
every 3-4 weeks

Bivigam (IVIg 
[human], liquid)

10% Glycine,  
polysorbate 
80

≤200 mcg/
mL

100-140 
mEq/Ld

≤510 mOsm/kgd 4.0-4.6 • PIDD 0.3-0.8 grams/kg 
every 3-4 weeks

Gammagard 
Liquid (Ig infusion 
[human])

10% Glycine Average 37 
mcg/mL

None 240-300 
mOsm/kg

4.6-5.1 • PIDD (age ≥2 
years)g

• MMN (adults)

0.3-0.6 grams/kg 
every 3-4 weeks

Gammagard S/D 
(IVIg [human])

Powderc Glucose,  
glycine,  
polysorbate 
80

5%: <1 mcg/
mL 

10%: <2 mcg/
mL

5%: 146 
mEq/Le

10%: 292 
mEq/Le

5%: 636 mOsm/
kge

10%: 1250 
mOsm/kge

6.4-7.2 • PIDD (age ≥2 years)
• Chronic ITP 

(adults)
• Prevention of 

bacterial infections 
in hypogamma-
globulinemia and/ 
or recurrent 
bacterial infections 
associated with 
B-cell CLL

• Kawasaki disease 
(pediatrics)

0.3-0.6 grams/kg 
every 3-4 weeks

Gammaked (Ig 
injection [human], 
caprylate/chroma-
tography purified)

10% Glycine Average 46 
mcg/mL

Tracee 258 mOsm/kg 4.0-4.5 • PIDD (age ≥2 
years)g

• CIDP (adults)
• ITP (adults and  

children)

0.3-0.6 grams/kg 
every 3-4 weeks

Gammaplex (IVIg 
[human], liquid)

5% D-sorbitol,
glycine,  
polysorbate 
80

<10 mcg/mL Up to 56 
mEq/Lf 

420-500 mOsm/
kg

4.8-5.1 • PIDD (age ≥2 years)
• Chronic ITP

0.3-0.8 grams/kg 
every 3-4 weeks

10% Glycine,  
polysorbate 
80

<20 mcg/mL ≤5 mEq/Lf Typically 280 
mOsm/kg

4.9-5.2 • PIDD (age ≥2 
years)

• Chronic ITP (adults)

0.3-0.8 grams/kg 
every 3-4 weeks

Gamunex-C (Ig 
injection [human], 
caprylate/chroma-
tography purified)

10% Glycine Average 46 
mcg/mL

Tracee 258 mOsm/kg 4.0-4.5 • PIDD (age ≥2 
years)g

• CIDP (adults)
• ITP (adults and 

children)

0.3-0.6 grams/kg 
every 3-4 weeks

Octagam (IVIg 
[human], liquid 
preparation)

5% Maltose Not more 
than 200 
mcg/mL

≤30 mEq/L 310-380 mOsm/
kg

5.1-6.0 • PIDD 0.3-0.6 grams/kg 
every 3-4 weeks

10% Maltose Average of 
106 mcg/mL

≤30 mEq/L 310-380 mOsm/
kg

4.5-5.0 • Chronic ITP 
(adults)

Not FDA indicated

Panzyga (IVIg 
[human] -ifas, 
liquid preparation)

10% Glycine Average of 
100 mcg/mL

Trace 240-310 mOsm/
kg

4.5-5.0 • PIDD (age ≥2 
years)

• CIDP (adults)
• Chronic ITP 

(adults)  

0.3-0.6 grams/kg 
every 3-4 weeks

Privigen (IVIg 
[human], liquid)

10% L-proline ≤25 mcg/mL Trace 320 mOsm/kg 
(range, 240-440 
mOsm/kg)

4.6-5.0 • PIDD
• Chronic ITP  

(age ≥15 years)
• CIDP (adults)

0.2-0.8 grams/kg 
every 3-4 weeks

CIDP, chronic inflammatory demyelinating polyneuropathy; CLL, chronic lymphocytic leukemia; ITP, idiopathic thrombocytopenia; IV, intravenous; MMN, multifocal motor 
neuropathy; PIDD, primary immunodeficiency disease; SC, subcutaneous. 
aConversions were used to keep units consistent.  
bFor those without an age, the prescribing information does not specify this information.
cReconsitute powder to final 5% or 10% concentration.
dData on file, ADMA Biologics.
eIgNS Immunoglobulin Therapy Standards of Practice Committee. Immunoglobulin Therapy: Standards of Practice, 2nd Ed. Kirmse J, Schleis T, eds. Immunoglobulin 
National Society; 2018.

fData on file, BPL Products Laboratory. 
gThis product is also approved for SC use, please refer to Table 3 for SC indications.
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TABLE 3. SUBCUTANEOUS IMMUNOGLOBULIN PRODUCT INFORMATION13,16,18,21,26-30,a

Brand (generic) Concen-
tration

Stabilizer IgA 
content

Sodium 
content

Osmolality pH FDA-approved 
indicationb

PIDD dosing

Cutaquig (SCIg 
[human] -hipp, 
solution)

16.5% Maltose ≤600 
mcg/mL

≤30 
mEq/L

310-380 
mOsm/kg

5.0-5.5 • PIDD (adults) • Switching from IVIg (weekly): IV 
dose x 1.40 ÷ number of weeks 
between doses, 1 week after last IVIg

• Switching from SCIg: same as 
previous SCIg

Cuvitru (SCIg 
[human])

20% Glycine Average 
80 mcg/
mL

None 280-292 
mOsm/kg

4.6-5.1 • PIDD (age ≥2 
years)

Switching from IVIg or HyQvia: 
• Weekly: IV or HyQvia dose ÷ number 

of weeks between IVIg or HyQvia 
doses x 1.30, 1 week after last IVIg or 
HyQvia dose

• Biweekly: Multiply the calculated 
weekly dose by 2

• Frequent dosing (2-7 times/week): 
Divide the calculated weekly dose by 
the desired number of times/week

Switching from SCIg: 
• Weekly: Same as previous SCIg
• Biweekly: Multiply the calculated 

weekly dose by 2 
• Frequent dosing (2-7 times/week): 

Divide the calculated weekly dose by 
the desired number of times/week

Gammagard 
Liquid (Ig infusion 
[human])

10% Glycine Average 
37 mcg/
mL

None 240-300 
mOsm/kg

4.6-5.1 • PIDD (age ≥2 
years)e

• Switching from IVIg (weekly): IV 
dose x 1.37 ÷ number of weeks 
between IVIg doses, 1 week after 
last IVIg

Gammaked (Ig 
injection [human], 
caprylate/chroma-
tography purified)

10% Glycine Average 
46 mcg/
mL

Tracec 258 mOsm/
kg

4.0-4.5 • PIDD (age ≥2 
years)e

• Switching from IVIg (weekly): IV 
dose x 1.37 ÷ number of weeks 
between IVIg doses, 1 week after 
last IVIg

Gamunex-C (Ig 
injection [human], 
caprylate/chroma-
tography purified)

10% Glycine Average 
46 mcg/
mL

Tracee 258 mOsm/
kg

4.0-4.5 • PIDD (age ≥2 
years)e

• Switching from IVIg (weekly): 
IV dose x 1.37 ÷ number of weeks 
between IVIg doses, 1 week after 
last IVIg

Hizentra (SCIg 
[human], liquid)

20% L-proline,  
polysor-
bate 80

≤50 mcg/
mL

Trace Approxi- 
mately  
250 mmol/L 
(range,  
210-290 
mmol/L)

4.6-5.2 • PIDD 
(age ≥2 years)

• CIDP (adults)

• Weekly: IV dose ÷ number of weeks 
between IVIg doses x 1.37, 1 week 
after last IVIg 

• Biweekly: Twice the calculated 
weekly dose, 1-2 weeks after last IVIg  
or 1 week after last SCIg

• Frequent dosing (2-7 times/week): 
Divide the calculated weekly dose by 
the desired number of times/week, 1 
week after last IVIg or SCIg

HyQvia (Ig infusion 
[human] with 
recombinant 
human hyaluroni-
dase)

10% (IgG 
compo-
nent)

Glycine Average 
37 mcg/
mL

None 240-300 
mOsm/kg

4.6-5.1 • PIDD (adults) • Naïve to or switching from SCIg: 
300-600 mg Ig component/
kg every 3-4 weeks, after initial 
ramp-up

• Switching from IVIg: Same dose and 
frequency as previous IV treatment, 
after the initial ramp-up

Xembify (SCIg 
[human] -klhw)

20% Glycine,  
polysor-
bate 80

Average 
≤70 mcg/
mLd

Traced 280-404 
mOsm/kg

4.1-4.8 • PIDD (age ≥2 
years)

Switching from IVIg:  
• Weekly: IV dose ÷ number of weeks 

between IVIg doses x 1.37, 1 week 
after last IVIg

• Frequent dosing (2-7 times/week): 
Divide the calculated weekly dose 
by the desired number of times/
week, 1 week after last IVIg

Switching from SCIg:  
• Same as previous SCIg

CIDP, chronic inflammatory demyelinating polyneuropathy; ITP, idiopathic thrombocytopenia; IVIg, intravenous immunoglobulin; MMN, multifocal motor neuropathy; 
PIDD, primary immunodeficiency disease; SCIg, subcutaneous immunoglobulin. 
aConversions were used to keep units consistent.  
bFor those without an age, the prescribing information does not specify this information.
cIgNS Immunoglobulin Therapy Standards of Practice Committee. Immunoglobulin Therapy: Standards of Practice, 2nd Ed. Kirmse J, Schleis T, eds. Immunoglobulin 
National Society; 2018
dData on file, Grifols. 
eThis product is also approved for IV use, please refer to Table 2 for IV indications.
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serum IgG concentrations are higher compared with traditional 
SCIg administered weekly and lower compared with IVIg.36

STAR

What are the most serious AEs associated with Ig 
products?

Safety
Boxed Warnings and Contraindications
All Ig product labeling includes a boxed warning for throm-
bosis. Risk factors include advanced age, prolonged immo-
bilization, hypercoagulable conditions, history of venous or 
arterial thrombosis, use of estrogens, indwelling vascular cath-
eters, hyperviscosity, and cardiovascular risk factors. Throm-
bosis can also occur in patients without risk factors. For those 
individuals at risk of thrombosis, infuse Ig at the minimum dose 
and infusion rate practicable, ensure adequate hydration before 
administration, monitor for signs and symptoms of thrombosis, 
and assess blood viscosity in patients at risk of hyperviscosity, 
including those with cryoglobulins, fasting chylomicronemia/
markedly high triglycerides, or monoclonal gammopathies.14-30

IVIg product labeling additionally includes a boxed warning for 
renal dysfunction and acute renal failure.14-25 Patients predisposed 
to renal dysfunction include those with any degree of preexisting 
renal insufficiency, diabetes mellitus, aged older than 65 years, 
volume depletion, obesity, sepsis, paraproteinemia, or patients 
receiving known nephrotoxic drugs. Renal dysfunction and acute 
failure were associated mostly with IVIg products containing 
sucrose.13  However, there are no longer any commercially avail-
able sucrose-containing products. For those individuals at risk of 
renal dysfunction and acute renal failure, infuse Ig at the minimum 
dose and infusion rate practicable, and ensure adequate hydra-
tion before administration. Periodic monitoring of renal function 
and urine output is important in patients at increased risk for 
developing acute renal failure. Assess renal function, including 
measurement of blood urea nitrogen and serum creatinine before 
the initial infusion of Ig and again at appropriate intervals there-
after. If renal function deteriorates, consider discontinuation.14-30

Some IVIg product labeling specifies maximum infusion rates 
for those patients at risk for thrombosis, renal dysfunction and 
acute renal failure, and other conditions. The lowest suggested 
maximum infusion rate is no more than 3.3 mg/kg/minute 
(approximately 2 mL/kg/hour for a 10% solution and 4 mL/kg/
hour for a 5% solution).16,17,24

Ig is contraindicated in patients who have had anaphylactic or 
severe systemic reaction to Ig or inactive ingredients, which vary 

among products, or in IgA-deficient patients with antibodies against 
IgA and a history of hypersensitivity.14-40 The sorbitol-containing 
product labeling lists those with hereditary intolerance to fructose 
as a contraindication.19 Labeling of Ig products containing the 
stabilizer L-proline list hyperprolinemia as a contraindication.25,28

Warnings and Precautions
The boxed warning of renal dysfunction and acute renal failure with 
IVIg products is listed as a precaution in SCIg product labeling; the 
risk factors and actions are the same.16,18,21,26-30 Because Ig products 
are made from human blood, they may carry a risk of transmitting 
infectious agents, such as viruses and other pathogens.14-30

Aseptic meningitis syndrome (AMS) may occur and is char-
acterized by severe headache, nuchal rigidity, drowsiness, fever, 
photophobia, painful eye movements, nausea, and vomiting. 
AMS usually begins within several hours to 2 days following Ig 
administration. Risk factors include high doses (≥2 grams/kg), 
rapid infusion, and migraine history.39 Patients exhibiting these 
signs and symptoms should receive a thorough neurological 
examination, including cerebrospinal fluid (CSF) studies, to rule 
out other causes of meningitis. CSF studies frequently reveal 
pleocytosis and elevated protein levels but negative culture 
results. AMS resolves within several days after discontinuation. 
Mitigation includes administering a lower daily dose by dividing 
it over multiple days and infusing at a slower rate.39 There have 
been reports of successful AMS mitigation with pretreatment IV 
corticosteroids, IV hydration, and anti-migraine medication.39,40

Hemolytic anemia can develop. Risk factors include high 
doses, non-O blood group, and those with preexisting anemia 
and/or cardiovascular or pulmonary compromise. Appropriate 
laboratory testing should be considered in higher-risk patients, 
including measurement of hemoglobin or hematocrit before 
infusion and within approximately 36 hours and again 7 to 10 
days post infusion. If clinical signs and symptoms of hemolysis 
or a significant drop in hemoglobin or hematocrit occur, addi-
tional laboratory tests to confirm should be performed. Mitiga-
tion includes dividing high doses over multiple days.14-30

Transfusion-related acute lung injury (TRALI), character-
ized by severe respiratory distress, noncardiogenic pulmonary 
edema, hypoxemia, normal left ventricular function, and fever, 
may occur following treatment with Ig. When TRALI occurs, 
it is typically within 1 to 6 hours following Ig administration. 
Patients with TRALI may be managed using oxygen therapy 
with adequate ventilatory support. Patients being administered 
Ig should be monitored for pulmonary adverse reactions.14-30

Hyperproteinemia, increased serum viscosity, and hyponatremia 
may occur with IVIg. It is critical to distinguish true hyponatremia 
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from pseudohyponatremia that is temporally or causally related to 
hyperproteinemia with concomitant decreased calculated serum 
osmolality or elevated osmolar gap because treatment aimed at 
decreasing serum-free water in patients with pseudohyponatremia 
may lead to volume depletion, a further increase in serum viscosity, 
and a predisposition to thromboembolic events.14-25

Some product labeling contains information not included in 
other product labeling, such as effects of IVIg on blood pressure. 
It is prudent to consider such information and apply it to other 
products if warranted. Elevations of systolic and diastolic blood 
pressure, including cases of hypertensive urgency, have been 
observed during and shortly after IVIg administration. Elevations 
generally resolve or signifi cantly improve within hours with no 
treatment or with oral antihypertensive therapy. Patients with a 
history of hypertension should be screened and monitored for 
blood pressure elevation before, during, and post infusion.24,25

Volume overload can occur with IVIg administration, signs 
and symptoms of which should be monitored. Patients at risk for 
volume overload include those with congestive heart failure, kidney 
disease, liver cirrhosis, and elderly patients. For these patients, Ig 
should be infused at the minimum infusion rate practicable.14-25 

STAR

What are the di� erences in considerations among IVIg, 
traditional SCIg, and fSCIg?

IVIg Products 
Currently there are 10 IVIg brands commercially available in 
the United States. All products, with the exception of Octagam 
10%, have an FDA-approved indication for PIDD; some brands 
have additional FDA-approved indications. Three IVIg brands 
(Gammaked, Gammagard Liquid, Gamunex-C) are also FDA 
approved for SC administration. Gamunex-C and Gammaked 
are made by the same manufacturer and are identical.16,18,21 IVIg 

is typically given via a peripherally inserted angiocatheter or 
less commonly via a central line, such as an implanted port, and 
is administered by a nurse using an infusion pump, which allows 
controlled titration of rates and volumes.

Dosing Recommendations
The pharmacist should review IVIg orders for appropriateness, 
considering patient factors such as diagnosis, serum Ig levels, 
contraindications, age, comorbidities, renal function, and 
product factors including volume, osmolality, IgA content, stabi-
lizers, and labeling administration rate.13 PIDD dosing varies 
among the IVIg product labeling and ranges from 0.2 to 0.8 
grams/kg administered every 3 to 4 weeks. Refer to TABLE 213-25

for dosing and select product characteristics. Product labeling 
dosing is based on actual body weight. As Ig is poorly distrib-
uted into fat tissue, there is an increased volume of distribution 

TABLE 4. PATIENT RISK FACTORS AND PRODUCT CHARACTERISTICS13-30

Patient risk factors Volume overload Glucose content Sodium content Osmolality pH IgA content

Cardiac impairment x x x

Diabetes x x

Geriatric patients x x x x

IgA autoantibodies x

Neonates/children x x x x

Renal dysfunction x x x

Thrombosis risk x x x

Ig, immunoglobulin. 

FIGURE 2. PHARMACOKINETICS PROFILE BY IMMUNOGLOBULIN 
ADMINISTRATION ROUTE29

*IVIg and fSCIg data at 28-day dosing interval; SCIg data at 7-day 

dosing interval; SCIg dotted line shows weekly dose extrapolated 

over 21 additional days.

fSCIg, facilitated subcutaneous immunoglobulin; IVIg, intravenous immuno-

globulin; SCIg, subcutaneous immunoglobulin. 
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in obese patients, which may lead to increased AEs. Therefore, 
dosing based on adjusted body weight should be considered.13

Volume and Concentration Considerations
One brand (Gammagard S/D) is a lyophilized powder that 
requires reconstitution to a final concentration of 5% or 10% 
before administration.17 Reconstituting the lyophilized powder 
requires extra preparation time and carries the possibility of 
waste if the dose cannot be infused (eg, a clinical situation 
precluding administration, unable to obtain venous access). All 
other brands are available as a ready-to-administer 10% liquid 
formulation. Two brands (Gammaplex, Octagam) are addition-
ally available in a 5% concentration. The extra volume in a 5% 
solution compared with a 10% solution could be beneficial in 
patients who do not adequately hydrate, which could help mini-
mize AEs. Conversely, the extra volume could worsen comor-
bidities, such as congestive heart failure and renal dysfunction. 
For patients at risk of volume overload, infuse at the minimal rate 
practicable and consider dividing the dose over multiple days. 

Considerations for Individuals With Diabetes
IVIg products containing glucose could increase and affect serum 
glucose levels. Products containing maltose should be used with 
caution. Some glucose monitoring systems give falsely elevated 
glucose readings because they interpret the maltose as glucose. 
This occurs in systems that use glucose dehydrogenase pyrrolo-
quinoline quinone (GDH-PQQ) or glucose-dye-oxidoreductase 
methods for detecting blood glucose. Inaccurate glucose readings 
can cause inappropriate administration of insulin and cause poten-
tially life-threatening hypoglycemia. Also, true hypoglycemia 
may go undetected when masked by a falsely elevated glucose 
reading. Review the product information of blood glucose testing 
systems, including the test strips, to determine if the system is 
appropriate to use with maltose-containing Ig products.22

IgA Content
IVIg products contain varying amounts of IgA, ranging from 
less than 1 mcg/mL up to 200 mcg/mL and can be administered 
safely in IgA-deficient patients. The presence of IgE anti-IgA 
antibodies is extremely rare; it is a true anaphylaxis. In at-risk 
patients, a low IgA content product should be selected. Patients 
with anti-IgA antibodies who have had reactions to IVIg have 
tolerated SCIg.12,14-30,41

Osmolarity/Osmolality
Normal serum osmolality ranges between 275 and 295 mOsm/
kg. Hyperosmolar and hypoosmolar IVIg products could cause 

vein irritation and hemodynamic changes with resulting increase 
in AEs, including thrombotic complications related to hyperos-
molarity. An IVIg product with osmolarity close to that of blood 
is important in neonates and geriatric patients.13,42

Sodium Content
The sodium content of IVIg products should be considered in 
neonates, children, and geriatric patients, and those patients with 
hypertension and renal impairment, which may be affected by a 
product with high sodium content.13-30

Administration Rate
The pharmacist should determine IVIg infusion rates based on 
product-specific manufacturer guidelines, patient risk factors, 
and past tolerance of IVIg. Infusions should be initiated at a 
slow rate and then titrated using at least 3 escalation steps, as 
tolerated, to the maximum rate. Many prescribers do not specify 
the IVIg infusion rate; instead, they rely on the pharmacist to 
determine rates and the nurse to adjust them during administra-
tion, as tolerated by the patient.14-30

SCIg Products
Currently there are 8 SCIg brands commercially available in the 
United States. All have an FDA-approved indication for PIDD; 
some brands have additional FDA-approved indications. Five 
brands are FDA approved solely for SC administration, one of 
which is administered in conjunction with recombinant human HY 
to facilitate dispersion of SCIg.16,18,21,26-30 Three brands are FDA 
approved for both traditional SC and IV administration.16,18,21 SCIg 
is typically administered through a pump or a syringe driver infu-
sion device simultaneously through multiple SC sites. Usually a 
nurse instructs and trains a patient or caregiver on administration 
until they are independent, which generally takes about 3 visits. 

Dosing Recommendations
Pharmacists must be aware of differences in SCIg product labeling 
because it contains the presence (or absence) of information on 
dosing, frequency, conversion from one form of Ig to another, 
number and appropriate location of SC sites, and administration 
rates and volumes per SC site. Some labeling contains different 
administration rate and volume recommendations based on patient 
body weight, the number of doses administered and tolerated at 
lower administration rates, volumes, and number of sites before 
increasing to the maximum rates, volumes, and sites.16,18,21,26-30 

SCIg product labeling generally indicates beginning SCIg 
therapy 1 week after an IVIg dose. Hizentra labeling includes an 
indication for biweekly administration; for this frequency, Hizentra 
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is initiated 1 to 2 weeks after the last IVIg dose. Because phar-
macokinetics studies show area under the curve (AUC) is smaller 
for SCIg than that of IVIg and fSCIg, product labeling includes 
a conversion factor ranging from 1:1.30 to 1:1.40. In clinical 
practice, many prescribers do not apply the conversion factor and 
adjust the dose based on clinical response. No dosing conversion 
is necessary when transitioning from one SCIg product to another 
and when transitioning from IVIg to fSCIg. fSCIg is ramped up 
over a 4-week period for a fi nal frequency of every 3 weeks and 
over 7 weeks for a fi nal frequency of every 4 weeks.14-30 TABLE 

313,16,18,21,26-30 lists SCIg dosing and select product characteristics.

Dosing Conversion Example
To convert an IVIg dose of 35 grams every 4 weeks to a weekly 
SCIg dose for a product with an IV:SC conversion factor listed in 
the product labeling of 1:1.37, start by dividing the 35-gram IVIg 
dose by 4 (the number of weeks between IVIg doses), which equals 
8.75 grams/week. Next, multiply this by the conversion factor of 
1.37 to determine the weekly dose, which equals approximately 12 
grams for the SCIg dosing.

Volume and Concentration Considerations
All SCIg products are liquid formulations and are available in 
concentrations of 10%, 16.5%, or 20%.16,18,21,26-30 The concentra-
tion difference results in a different volume for an equivalent dose 
and could affect patient tolerability and ease of administration. 
For example, the volume of a 14-gram dose of a 10% solution 
is 140 mL compared with 70 mL for a 20% solution. This could 
affect the number of SC sites (and therefore needlesticks), volume, 
and rate per site. Based on the recommended volume per site and 
tolerability, doses may need to be divided over multiple days.

Considerations for Individuals With Diabetes
No SCIg product contains glucose. One product contains 
maltose; caution and handling are the same as that for the 
maltose-containing IVIg product.26

IgA Content
SCIg products contain varying amounts of IgA, ranging from an 
average of less than or equal to 37 mcg/mL up to 600 mcg/mL. As 
discussed with IVIg products, patients with anti-IgA antibodies 
who have had reactions to IVIg have tolerated SCIg.12,41 In patients 
at risk, selecting a low IgA-content formulation may be prudent.

fSCIG
Currently, the 1 available fSCIg product is FDA approved in 
adults only. There are several benefi ts of fSCIg compared with 
IVIg and traditional SCIg. Similar to IVIg, large IV volume 
doses can be administered SC. fSCIg is administered once 
every 3 to 4 weeks, a frequency similar to that of IVIg but less 
frequent than that of traditional SCIg. As with SCIg, fSCIg has 
fewer systemic reactions compared with IVIg. The recombi-
nant human HY component of fSCIg warrants consideration 
because the potential exists for antibodies to develop against the 
HY component and cross-react with endogenous HY, which is 
known to be expressed in testes, epididymis, and sperm of adult 
men. Animal studies show maternal antibodies to human recom-
binant HY are transferred to offspring in utero. The effects of HY 
antibodies on fertilization or embryos in humans is not known.29

fSCIg administration steps are more complex than traditional 
SCIg; some patients may need higher skills to learn self-admin-
istration. First, HY is withdrawn into a syringe and adminis-
tered SC push slowly into 1 or 2 injection sites. Then, within 
10 minutes, the Ig component (identical to Gammagard Liquid 
10%), pooled into an empty medication container, is adminis-
tered through the same tubing into the same injection site(s) 
using an ambulatory infusion pump. An alternate to pooling 
the Ig is to withdraw it into syringes and then administer them 
sequentially using a syringe pump. Many of the injection site 
considerations are similar for fSCIg and traditional SCIg, but 
the location of injection sites for fSCIg is limited to the front of 
the upper thighs and middle to upper abdomen.29

IVIg versus SCIg/fSCIg
Assessment of patient risk factors, comorbidities, and other 
considerations help guide determination of the route of adminis-
tration. Administration of SCIg is equally effective in preventing 
infections and has a lower incidence of serious AEs compared 
with IVIg.38 According to an Immune Defi ciency Foundation 
National Treatment Survey, in those patients with PIDD receiving 
Ig therapy, SCIg use increased from 25% in 2008 to 45% in 2013. 
Of those patients who switched from IVIg to SCIg, more than half 
did so for convenience.7 Both routes have benefi ts and important 
considerations, which are summarized in TABLE 5.

Site of care is another consideration for route of administra-
tion. IVIg can be infused in a hospital, outpatient infusion center, 
physician offi ce, or home setting. The simplicity of scheduling 
an appointment and showing up for an infusion at an outpatient 
setting may be more desirable for some patients. Transportation, 
travel time, and associated costs (eg, transportation availability, 
distance from the patient’s home, gasoline, parking) as well as 
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limited scheduling (eg, only weekdays during the day), may 
be deterrents, making the home setting more desirable. Many 
pharmacy and nursing providers specialize in Ig treatment and 
can provide safe treatment in the home with maximum sched-
uling flexibility (eg, early morning, evening, weekend). In the 
home setting, greater patient involvement is required, including 
arranging medication and supply delivery, adequate storage space 
for items, and refrigerator space for products requiring refrigera-
tion. SCIg is largely administered independently by the patient 
or caregiver in the home setting after being trained, usually by a 
nurse, which may occur in an outpatient setting. Another advan-
tage of the home setting is limited exposure to others who may 
be infectious, which became heightened, and possibly life-saving, 
when the COVID-19 pandemic started. Many prescribers and 
patients opted to transition from the outpatient to the home setting. 
Some patients receiving IVIg in the home opted for SCIg to limit 
exposure to nurses, who may travel to other patients’ homes or 
also work in acute care settings and have greater COVID-19 
exposure risk. Some providers developed virtual patient training 
for those requesting no home nurse visits. 

Considerations listed in TABLE 5 can help identify patients 
who are appropriate for SCIg therapy. Candidates (or care-
givers) must possess the willingness and ability (eg, cognition, 
dexterity, strength, vision) to manage therapy administration as 
well as operate and troubleshoot the infusion pump during initial 
training by the nurse and once independent. Those wanting 
maximum administration flexibility, with undesirable or unman-
ageable AEs with IVIg, at risk for renal failure or thromboem-
bolism, unable to travel to an outpatient site, or living in an area 
lacking nursing services are good SCIg candidates.13,43

The Role of the Pharmacist
Patient Counseling and Education
Pharmacists can contribute to positive outcomes by educating and 
counseling patients and caregivers to prepare and motivate them 
to follow the therapy regimen and monitoring plan.44 Applying 
this to Ig therapy is prudent. Key counseling topics can include13:

• Review of Ig product and instructions for use
• Purpose and expectations of therapy, duration 

of therapy, adherence
• Premedication use and timing of administration
• Adherence with medication used to treat diseases 

that may affect tolerability of Ig therapy (eg, antihy-
pertensives, diuretics)

• Adequate oral hydration
• Potential adverse drug reactions and how to 

prevent and manage them

• Signs and symptoms of anaphylaxis and instructions for 
epinephrine autoinjector use

• Vaccination
• Medication storage and disposal
• Tracking product lot number for each infusion 

to identify AE issues
• Infusion device use and troubleshooting for 

independent patients 

The common IVIg premedications acetaminophen and 
diphenhydramine require 30 to 60 minutes to take effect. Topical 
lidocaine 2.5%/prilocaine 2.5% cream, which is commonly used 
to numb SC needle sites, should be applied 60 minutes prior 
to and wiped off immediately before needle insertion.45 Adher-
ence with maintenance medications used to treat diseases (eg, 
hypertension, congestive heart failure) that may affect toler-
ability of Ig therapy is important. Adequate oral hydration is 
recommended to minimize risk of thrombosis and is commonly 
employed, unless contraindicated, starting the day before and 
continuing for a day after an infusion to minimize mild AEs.14-30

The pharmacist should facilitate sending product-specific SCIg 
education materials to patients.13 Limited refrigeration space 
may be a concern for some patients. Many Ig products are stored 
at controlled room temperature, but some refrigerated products 
have extended room temperature storage.

Patients (or caregivers) trained to become independent with 
SCIg have greater responsibility because they will eventually 
manage Ig administration, the infusion pump, and AEs. This 
could be overwhelming for a patient newly diagnosed with 
PIDD or when transitioning from IVIg to SCIg. Providing the 
patient or caregiver with assurance, support, and AE trouble-
shooting during training and once they are newly independent 
can be key to successful therapy and good patient experience. 
To assist with training, many specialty infusion providers and 
manufacturers of SCIg products and infusion pumps have educa-
tional tools and videos. 

Live vaccines should not be administered to patients with 
severely impaired specific immunity and generally should be 
avoided in patients with milder PIDD because they have not 
been rigorously studied in this population. Patients receiving 
Ig replacement therapy will have circulating antibodies against 
polio, measles-mumps-rubella, and varicella. The Advisory 
Committee on Immunization Practices does not recommend 
administration of measles-mumps-rubella or varicella vaccines to 
patients receiving Ig because the vaccines would be inactivated. 
Inactivated or subunit vaccines can be administered to immuno-
compromised patients.1,46 Administration of COVID-19 vaccines 



82 PHARMACYTIMES.ORG
JULY  2021

either simultaneously with or at any interval before or after receipt 
of Ig therapy is unlikely to substantially impair development of a 
protective antibody response. There is no recommended minimum 
interval between Ig administration and COVID-19 vaccination.47

STAR

What are mitigation factors for Ig AEs?

Management of AEs
Proper product selection and administration, premedication 
use, and maintaining adequate oral hydration can help prevent 
or minimize AEs. Astute monitoring should be performed 
during the infusion and through post-infusion follow-up to 
manage AEs if they do occur and is key to a good patient expe-
rience. IVIg is associated with more systemic AEs, whereas 
SCIg is more commonly associated with SC site reactions.14-30,38 

IVIg
Infusion-related reactions (IRRs) are related to the infusion rate 
and include headache, chills, flushing, and changes in blood 
pressure and pulse. Slowing the infusion rate or stopping the 
infusion and resuming at a lower rate after AEs subside may 
resolve IRRs. The lower infusion rate may indicate the maximum 
tolerated rate for the patient with the specific IVIg product. In 
addition, if enough time has passed, ordered antihistamine and 
analgesic premedications can be repeated. Other AEs include 
headache, fatigue, low-grade fever, nausea, myalgia, diarrhea, 
and other influenza-like symptoms and may last up to 72 hours. 
Headache is the most common AE listed in the product labeling 
of most brands. Treatment and mitigation include rest, adequate 
oral hydration, and administration of analgesics, antihistamines, 
or other symptom-specific medications. More severe AEs may 
warrant additional changes, such as dividing the dose over more 
days, setting a lower maximum infusion rate, changing to a 
different IVIg product, and changing to the SC route.13-25,48

SCIg
Local site reactions are common AEs with SCIg therapy and 
include local swelling, redness, and irritation. With traditional 
SCIg, swelling should be consistent with the volume of drug 
infused. With fSCIg, the infusion site is expected to appear as a 
soft swelling, much larger as compared with traditional SCIg due 
to the larger volume. Successful SCIg administration depends on 
the effectiveness of initial patient education and training (usually 
by a nurse), patient and/or caregiver confidence, and proper admin-
istration supplies and technique.43 Once a patient or caregiver is 

independent with SCIg administration, it is important for the 
pharmacist to be able to identify and troubleshoot site reactions. A 
change in needle length, needle gauge, use of different SC sites, and 
ensuring administration tubing is primed just short of the needle 
(“dry-priming”) to minimize a localized response are some inter-
ventions to improve tolerance, depending on the reaction.43,49 See 
TABLE 643,49 for common SC site reactions and interventions.

Monitoring
For patients with established PIDD diagnoses, evaluations should 
be conducted regularly (at least every 6-12 months) by a clinical 
immunologist. The ongoing appropriateness of the Ig regimen 
is determined by the trough or steady state serum IgG level and 
clinical response. The steady state serum IgG level may also be 
used to monitor SCIg adherence.1 At regular intervals, the phar-

TABLE 5. IMMUNOGLOBULIN ROUTE CONSIDERATIONS 

Route Considerations

IVIg • More frequent systemic adverse reactions
• Longer infusion time
• Less frequent administration than SCIg, 

similar to fSCIg
• Unless fluid restricted, volume for large 

doses not problematic
• Nurse monitoring and administration 

required; possibly less flexibility with 
scheduling evening/weekend doses

• Option for patients with inadequate SC 
tissue

• Option for patients unable/unwilling to 
self-administer SCIg/fSCIg

SCIg/fSCIg

• Less frequent systemic adverse drug 
reactions

• Common injection-site reactions (which 
usually decrease over time)

• Shorter infusion time
• More frequent administration of SCIg 

compared with IVIg (and fSCIg)
• Large volume doses may be problematic 

for SCIg (may not be problematic for 
fSCIg)

• fSCIg requires 1 or 2 injection sites; SCIg 
generally requires more sites

• Maximum flexibility of administration and 
independence once properly trained on 
self-administration

• Option in patients at high risk of renal 
dysfunction, thrombosis, or other serious 
adverse drug events

• Option in patients with poor venous access
• Option of SCIg in patients with low serum 

IgA and anti-IgA antibodies at risk of 
anaphylaxis (may be an option with fSCIg)

fSCIg, facilitated subcutaneous immunoglobulin; IVIg, intravenous  

immunoglobulin; SCIg, subcutaneous immunoglobulin.
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macist should evaluate the patient, including response to therapy, 
by assessing infection number and severity, Ig tolerance, AEs, and 
adherence; performing regular medication review; identifying new 
health conditions or diagnoses; and making interventions as neces-
sary. The dose might need to be adjusted for excessive infections, 
growth, or weight change.

Economic Burden
PIDD impacts direct medical costs, including prescriber, outpa-
tient infusion center and emergency department visits, hospitaliza-
tions (occurrence and length of stay), and prescription treatment 
costs.5 Additionally, PIDD impacts indirect costs and productivity, 
affecting missed days of work or school.50 An analysis of health 

insurance data claims revealed PIDD-associated morbidity to be 
significant; compared with the population as a whole, those with 
PIDD were about twice as likely to be hospitalized and had signifi-
cantly longer hospital stays.5 Another study of 158 patients with 
newly diagnosed PIDD over a 31-year period concluded the propor-
tion of patients surviving at 10 years after diagnosis was 93.5%.51

One study involved 94,024 patients with PIDD and found an 
increased infection burden before PIDD diagnosis compared with 
after diagnosis, including the average numbers of bacterial pneu-
monias (2.8 vs 0.6), persistent otitis media (4.2 vs 1.6), serious 
sinus and upper respiratory infections (4.6 vs 2.1), and chronic 
obstructive pulmonary disease and bronchiectasis (4.3 vs 1.4). 
Results of the study also showed a higher incidence prediag-

TABLE 6. SUBCUTANEOUS IMMUNOGLOBULIN SITE REACTIONS AND INTERVENTIONS43,49

Reaction Possible interventions

Burning • Clamp off catheter for 5-10 minutes, if desired.
• Slow the rate of infusion.
• Apply a cold compress.
• Consider changing the site or volume.
• Assess needle placement as the needle may be partially IM instead of SC; consider the use of a shorter needle.
• Assess antiseptic used for skin preparation.

Discomfort

• Slow infusion.
• If intolerable pain, needle may be IM; remove the needle and change sites.
• Apply a warm compress.
• Perform gentle massage.
• OTC analgesics can be used but are rarely necessary.

Leaking
• Ensure proper needle size, insertion, and secure placement.
• Decrease infusion rate or volume.

Local itching

• Ensure dry needle insertion technique.
• Apply a cold compress (do not apply cold pack directly to skin).
• Apply an OTC topical steroid.
• For future infusions, consider:
o Using a longer needle
o Decreasing volume per site and work up to desired site volume gradually

Rash
• Assess if local or systemic; if during infusion, stop.
• Contact prescriber for instructions and to determine if infusion should continue.
• Consider the possibility of tape or latex sensitivity.

Redness
• Apply a cold compress.
• Consider irritation from tape or adhesive and change this product.
• Assure patient that redness should decrease with each subsequent infusion.

Swelling

• Apply a warm compress for 5-10 minutes.
• If using a heating pad, use low setting.
• Perform gentle massage.
• Adjust volume/consider alternate site.

Urticaria/
hives

• Stop infusion.
• Contact prescriber for instructions and to determine if infusion should continue.
• Administer antihistamine. 

IM, intramuscular; OTC, over-the-counter; SC, subcutaneous. 
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nosis compared with postdiagnosis of hospitalization days (19.8 
vs 3.1), physician/emergency department visits (70.8 vs 11.7), 
days on antibiotics (166.2 vs 72.8), and missed days of school/
work (33.9 vs 8.9). 

The annual cost for medical treatment and lost productivity 
was also higher prediagnosis compared with postdiagnosis and 
resulted in an annual cost savings per patient of $85,882 without 
and $78,202 with the addition of Ig treatment.50 Economic evalu-
ations of patients with PIDD have demonstrated that an early 
diagnosis can lead to overall cost savings.52

Studies evaluating the cost of Ig treatment for PIDD by route 
of administration frequently suggest that SCIg is less expensive 
compared with IVIg, citing avoidance of the costs of facility and 
nursing administration. A study comparing annual mean all-cause 
total costs and mean PIDD-related total costs for patients in IVIg 
and SCIg matched cohorts did not find a statistically significant 
difference.53 There is a need for additional studies evaluating the 
economic burden of PIDD, but it is helpful for pharmacists to be 
aware of the potential variables involved.

Conclusion
Ig therapy can be a life-saving treatment in fighting infec-
tions in patients with PIDD, but it can also lead to numerous 
adverse reactions, some serious. With 15 different Ig brands 
available, it is critical for the pharmacist to possess specialized 
knowledge of product characteristics, risks, administration, 
and labeling information. The pharmacist should thoroughly 
assess patient comorbidities, risks, and abilities, and match the 
patient with the best Ig product to help ensure an optimal patient 
experience and clinical outcome. Additionally, the pharmacist 
can have a positive impact through effective patient coun-
seling and AE management.

Video vignettes featuring a pharmacist providing education and recommendations to a patient about 
management of primary immunodeficiency disease are highlighted at  

pharmacytimes.org/go/PIDD-ig.

Patient Counseling Video Vignettes
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POSTTEST QUESTIONS

1. DA, a 57-year-old man, has had 2 ear infections requiring 
oral antibiotics in the past year, pneumonia treated 
with oral antibiotics 18 months ago, and a recurrence of 
pneumonia treated with intravenous (IV) antibiotics 6 
months ago. What would be an additional warning sign 
of primary immunodeficiency disease (PIDD)? 
A. Severe rash requiring a prolonged course of an  

oral corticosteroid
B. Severe vomiting after consuming spoiled food, 

requiring administration of IV hydration fluids
C. Diarrhea accompanied by weight loss over the past  

2 months
D. Bronchitis requiring a nebulized bronchodilator

2. DA’s serum quantitative immunoglobulin (Ig) tests 
revealed a total IgG of 995 (normal 768-1632 mg/dL) 
with normal IgG subclasses, IgA of 68 (normal 68-378 
mg/dL), and IgM of 127 (normal 60-263 mg/dL). Serum 
pneumococcal serotype titers drawn 5 weeks after 
pneumococcal vaccination revealed levels above 1.3 mg/
mL for 3 of the 23 serotypes. Which PIDD diagnosis is 
this consistent with?
A. Agammaglobulinemia
B. Common variable immunodeficiency (CVID)
C. IgA deficiency
D. Specific antibody deficiency (SAD)

3. After a review of DA’s medical history, which 
comorbidity should be considered when conducting a 
patient risk assessment for Ig therapy? 
A. Congestive heart failure
B. Peptic ulcer disease
C. Asthma
D. Prostate cancer

4. DA is naïve to Ig therapy, and his prescriber orders 
intravenous immunoglobulin (IVIg). Thirty minutes into 
the first infusion, the nurse contacts the pharmacist 
and reports DA is experiencing headache, chills, and 
flushing. Additionally, his heart rate and blood pressure 
increased, but only slightly. Which of the following 
should the pharmacist recommend?
A. Repeat ordered premedications acetaminophen  

and diphenhydramine.
B. Stop the infusion. If symptoms resolve, restart the 

infusion at a slower rate.
C. Stop the infusion, administer epinephrine, and call  

9-1-1.
D. Stop the infusion and recommend changing to 

subcutaneous immunoglobulin (SCIg).

5. KS is a 66-year-old woman recently diagnosed with 
IgG subclass deficiency. Her medical history includes 
diabetes mellitus, deep venous thrombosis (DVT) 
resolved 3 months ago, arthritis, and migraines. 
Which Ig product is of no concern with serum glucose 
monitoring for her diabetes management?
A. IVIg [human] 10% liquid preparation (Octagam 10%)
B. SCIg [human]-hipp, 16.5% solution (Cutaquig)
C. IVIg [human] (Gammagard S/D)
D. Ig infusion [human] 10% (Gammagard Liquid)
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POSTTEST QUESTIONS (continued)

6. Because of KS’s past history of DVT, what should the 
pharmacist recommend to minimize risk of recurrence?
A. Infuse IVIg at the maximum rate listed in product 

labeling to minimize exposure.
B. Infuse IVIg slowly, at a maximum infusion rate of 3.3 

mg/kg/minute.
C. Infuse IVIg instead of SCIg because it can be 

administered only once every 4 weeks.
D. Ig therapy is contraindicated in patients with past 

history of thrombosis, so it should not be initiated.

7. KS would like to pursue traditional SCIg. Typically, what 
would be an advantage of traditional SCIg compared 
with IVIg?
A. It is less likely to cause headache.
B. There is a less frequent administration schedule.
C. A nurse will always administer SCIg, providing greater 

monitoring during the infusion.
D. It eliminates pulmonary embolism risk.

8. The prescriber would like the equivalent of IVIg 30 
grams every 4 weeks and orders IVIg 30 grams for 
1 dose, followed 1-2 weeks later by SCIg [human] 
20% liquid (Hizentra) using the IVIg:SCIg conversion 
factor of 1:1.37 listed in the product labeling. The 
prescriber would like the patient to infuse once 
every 2 weeks and asks for a dose recommendation. 
Which recommendation is appropriate based off the 
suggested calculation?  
A. 10 grams
B. 15 grams
C. 20 grams
D. 30 grams

9. Which counseling point is appropriate for the 
pharmacist to discuss with KS prior to starting SCIg? 
A. Take the ordered acetaminophen immediately before 

starting the SCIg infusion.
B. Apply the ordered topical lidocaine 2.5%/prilocaine 

2.5% cream to the SC needle sites 60 minutes  
before administration and wipe off immediately  
at infusion completion.

C. Omit chronic disease medications the day  
of SCIg administration.

D. Educate on proper epinephrine autoinjector use.

10. A month after being trained by the nurse, KS is 
independent with SCIg therapy. She contacts the 
pharmacist because of severe, localized itching 
at the SCIg sites. What is the most appropriate 
recommendation the pharmacist can make? 
A. Make sure the SCIg is primed before it reaches the 

needle, ensuring the needle is dry before insertion.
B. Make sure the SCIg is primed to the tip of the needle 

until she sees a droplet of solution before insertion.
C. Recommend switching to an IVIg product.
D. Recommend switching to another SCIg product.



July 2021 pharmacytimes.com 

Product Hotline

89

Shingrix
Manufactured by GlaxoSmithKline

With 99.5% of people ages 50 years and older infected with the varicella zoster 
virus, 1 in 3 people experience virus reactivation and shingles. Shingrix is indicated 
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