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W AS 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 narra-
tive 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 profes-
sionals, 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 Alliance and Google. This comes after 
accusations that the technology giant was censoring lab leak “conspiracy 
theory” stories in its search results. Google’s health lead, David Feinberg, 
has dismissed those reports, insisting that the company is simply taking steps 
to protect users from unverified information.

Are these coincidences or “where there’s smoke, there’s fire” situations? It 
is unclear. But they add to the bank of troublesome questions standing in the 
way of the truth about COVID-19.

The questions extend beyond origin theory, though. With the FDA green 
lighting vaccines for adolescents and young adults comes hesitation over 
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long-term effects: Do the vaccines cause heart inflamma-
tion? What is the effect on fertility? 

Robert Malone, MD, the inventor of the messenger RNA 
(mRNA) technology, appeared on television recently, 
expressing strong concern about the risk-benefit analysis 
of vaccination for young adults, and the CDC’s Advisory 
Committee on Immunization Practices recently met to 
discuss instances of myocarditis or pericarditis in people 
aged 30 years and younger who have received an mRNA 
COVID-19 vaccine. Of course, the answer to our ultimate 
question is that we may never know. 

We may never know where this virus came from. We 
may never know what triggered the global pandemic that 
has claimed more than 3.8 million lives. And we will 
not know the long-term effects until enough time has 
elapsed. What we do know for certain is that the incredible 

collaboration and strength of the scientific community 
have allowed us to regain some semblance of normalcy. 
The development and rollout of multiple effective vaccine 
options have been the medical miracle of our lifetime. 

That, right now, will have to be the only answer that matters.
Thank you for reading!

Mike Hennessy Sr
C H A I R M A N  &  F O U N D E R

M J H  L I F E  S C I E N C E S T M
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I RECENTLY ATTENDED A 

commercial payer pharmacy 
and therapeutics committee to 

which I have contributed for many 
years. As usual, we were reviewing 
new therapeutic agents and new 
indications for existing agents. I 
noticed that although the cost of new 
treatments once shocked committee 
members, we have reached a point of 
discussing agents that cost anywhere 
from $10,000 to more than $500,000 
per year with almost no eye rolling or 
sarcastic comments. 

Is it possible we have just accepted 
the seemingly limitless pricing prac-
tices of the industry? This level of 
desensitization drove me to draw an 
analogy to the fable of the frog that will 
tolerate boiling water if the temperature 
is raised gradually. The reality is that 
the frog is smart enough to jump out of 
the water before it will cook him alive, 
whereas that does not appear to be true 
(yet) for humans attempting to provide 
health care in an environment of 
ever-increasing pharmaceutical costs.  

Despite a relatively small negative 
impact of the COVID-19 pandemic 
in 2020, the global pharmaceutical 
industry achieved record revenue of 
approximately $1.27 trillion, with 
48.7% of that total from North Amer-
ican and oncology sales alone totaling 
$99.5 billion.1 Overall, the industry 
has continued to be a strong financial 

performer and is recovering rapidly 
from any pandemic impact.

Although most of the high-cost 
agents we discussed at our meeting 
were drugs for rare diseases or 
oncology treatments, I was particularly 
intrigued by a new treatment for heart 
failure (HF). Although HF is certainly 
not a rare disease, there are multiple 
categories of drugs available with 
documented effectiveness, and new 
entries for this indication should either 
be significant therapeutic advancements 
or reasonably priced. Vericiguat is a 
novel oral soluble guanylate cyclase 
activator that was approved based on a 
single phase 3 study (NCT02861534), 
which compared a placebo in patients 
with reduced ejection fraction receiving 
guideline-based treatment. Despite 
what could be described as, at best, 
a modest effect on outcomes and no 

Welcome to the Frog Hot Tub
Although the Pharmaceutical and Biopharma Industries Must Maintain 
Reasonable Profi tability, They Have a Moral Duty to Society
B Y  C U R T I S  E .  H A A S ,  P H A R M D ,  F C C P,  D I R E C T I O N S  I N  H E A LT H - S Y S T E M  P H A R M A C Y ™  E D I T O R  I N  C H I E F

Bad policy decisions 
by the regulatory 
agencies that should 
be protecting the 
interests of the 
public, including 
financial interests, 
should be identified 
and reversed.

 ABOUT THE EDITOR
CURTIS E. HAAS,
PHARMD, FCCP, is the 
chief pharmacy officer 
for the University of 
Rochester health care 
system in New York.
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FROM THE 
EDITOR

mortality benefit,2 combined with criticism that many 
enrolled patients were not receiving optimized baseline 
treatment, the drug is priced at about $700 per month, or 
$8400 per year. In our desensitized state, does that cost 
make sense from a value-based perspective?

It has long been acknowledged that health care 
spending as a percentage of the US gross domestic 
product is not sustainable. In recent years, the  
fastest-growing segment of that spend has been phar-
maceuticals, especially specialty drugs. In most of the 
developed world, pharmaceutical pricing is regulated 
through governmental price controls. However, in the 
United States it is argued that price controls are counter to 
our free market economy and to our values, an argument 
the industry fortifies through aggressive lobbying efforts. 

Of course, that is a nonsensical albeit successful 
argument, given that most sectors of our economy are 
regulated markets, especially health care. 

Health care insurers in most US markets are regulated 
at the federal and state levels, and almost all aspects 
of operating costs and revenue for health systems are 
heavily regulated, directly or indirectly. It is illogical, 
unfair, and non-sustainable that most aspects of health 
care delivery are subject to regulatory controls, however 
a major and growing contributor to cost, pharmaceu-
ticals, are not subject to similar regulatory standards. 
The Trump administration really highlighted the idiocy 
of this approach with the Most Favored Nation Model 
proposal.3 This regulatory model would have limited 
payment to health care providers for facility-administered 
drugs based on governmental price controls imposed by 
other countries, while doing nothing to address the cost 
of pharmaceuticals in this country. Health care providers 
would have been forced to absorb the difference; this is 
not price control. It is also noteworthy that the pharma-
ceutical industry often does not behave as expected in 
a free market economy. For example, as more biologic 
treatments with similar efficacy have entered the market 
for the treatment of conditions such as psoriasis and 
rheumatoid arthritis, the costs have continued to increase, 
which defies free market dynamics. There are 3 major 
manufacturers of therapeutically interchangeable insu-
lins. However, the price of these agents has relentlessly 

increased over the past decade. How does that behavior 
reconcile with a free market argument?

Although rational economic policy standards could 
be developed to regulate defensible and reasonable 
pharmaceutical pricing in the United States, it is not 
the only regulatory approach that should be consid-
ered. Other behaviors in the industry that drive up and 
sustain unreasonable costs must also be addressed. 
Pay-to-delay agreements should be criminalized; to 
the average person it is unclear how this collusive 
behavior is even legal. Patent abuse is rampant, and 
abuse of the court system to dramatically delay market 
competition must be addressed. Bad policy decisions 
by the regulatory agencies that should be protecting 
the interests of the public, including financial interests, 
should be identified and reversed. An example is the 
unapproved drug initiative by the FDA, an unmitigated 
disaster of a policy decision. The pharmaceutical 
industry was given free license to dramatically increase 
the cost of old drugs with market protection granted by 
the FDA under the pretext of improving drug safety, 
but the reality is that all we did was spend a lot more 
money for the same old drugs, especially within health 
systems. This is not value.

Although the pharmaceutical and biopharma industries 
must earn reasonable levels of profitability to continue 
their mission, the cost to society must be defensible, 
reasonable, and sustainable. This can be achieved 
through use of established pharmacoeconomic principles 
with broad agreement concerning how those principles 
should be applied to establish costs aligned with the 
value of new and existing therapies. Unfortunately, I 
am not optimistic that this will happen anytime soon. 
Back to the hot tub. ■

 R E F E R E N C E S
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doi:10.1056/NEJMoa1915928
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Vaccine Boosters May Be Necessary for All Patients

C OVID-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 evidence that patients who had 
COVID-19 before being vaccinated need just 1  
vaccine dose.

Both the Moderna and Pfizer-BioNTech vaccines 
trigger 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 measure anti-
bodies against RBD in patients who received the Moderna 
or Pfizer-BioNTech vaccine, as well as unvaccinated 
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 antibody 
levels comparable to those seen after mild COVID-19 
infections, regardless of vaccine.—Skylar Kenney

Community Pharmacists Play “Key Clinical 
Role” in Vaccination Process 

A S PHARMACISTS CONTINUE to provide 
essential services during and beyond the 
COVID-19 pandemic, it is important for 

community pharmacy staff members, consumers, 
and decision makers to endorse and support 
the continuing public health role of community 
pharmacy, according to the results of a study 
published in BMJ Open.1

The research team discovered that community phar-
macists, as a skilled clinical workforce, can positively 
contribute to COVID-19 vaccination programs by 
continuing to be active in the campaigns.2

The objective of the study was to understand 
how community pharmacy can most effectively 
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 
criteria. 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-mecha-
nism-outcome configurations that explained how, 
when, and why community pharmacy can capi-
talize on opportunities for expanded and sustain-
able public health service roles, maintain essential 
services during pandemics, and support public 
health vaccination campaigns.1—Jill Murphy

Reinfection Rate Is Less Than 1% for Those Who Had 
Severe Cases 

T HE 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% contracted 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. “However, 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
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Novel Class of Drugs May Treat Mantle Cell Lymphoma

A NEW CLASS OF drugs, small molecule inhibitors of 
the SOX 11 oncogene, could inhibit a “master switch” 
involved in most cases of mantle cell lymphoma 

(MCL), according to investigators at Mount Sinai Hospital.
A new in vitro study has found that the drugs are toxic 

to MCL tumor development in human cells. 
If this effect is replicated in living patients, the investi-

gators said, the discovery could lead to new therapies for 
the highly resistant disease.

MCL represents approximately 6% of all cases of 
non-Hodgkin lymphoma, which itself is the most common 
hematological malignancy. Although significant advances 
have been made with chemotherapies and immunothera-
pies, patients with MCL have a median survival of 7 to 8 
years and continually relapse.

One obstacle to the development of treatments overcoming 
this cellular resistance has been the fact that SOX 11 is gener-
ally considered “undruggable,” according to the study. 

SOX 11 is a transcription factor that binds to DNA and 
acts as a master switch to turn genes off and on.

“The SOX 11 protein, which is expressed in up to 90% 
of mantle cell lymphoma patients, is an attractive target 
for therapy, but until now, no small molecule inhibitor 
had been identified.” senior author Samir Parekh, MD, a 
professor in the Icahn School of Medicine at Mount Sinai 
in New York, New York, said in a statement. “We discov-
ered 3 structurally related compounds [that] are able to 
bind to the oncogene, perturb its interaction with DNA 
and, through their anti-[mantle cell lymphoma] cytotoxicity, 
actually kill lymphoma cells with remarkable efficiency.”

To prove that SOX 11 is not undruggable, Parekh and 
his colleagues screened more than 12 million compounds 
at the SOX 11 surface that interact with DNA. They iden-
tified several small molecules that were predicted to perturb 
the interaction of SOX 11 with DNA, thereby blocking the 
mechanism allowing MCL to develop.—Aislinn Antrim

Investigators Find Positive Survival 
Data for Investigational Prostate 
Cancer Radioligand Therapy  

N EWLY PUBLISHED SURVIVAL 

data suggest that the investigational 
radioligand therapy 177Lu-PSMA-617 

plus standard of care significantly improved 
overall survival and radiographic progression-
free survival in patients with metastatic 
castration-resistant prostate cancer (mCRPC).

177Lu-PSMA-617 is an investigational 
prostate-specific membrane antigen 
(PSMA)–targeted radioligand therapy for 
mCRPC and is a type of precision treatment 
that combines a ligand with a therapeutic 
radioisotope. After administration, it binds 
to prostate cancer cells that express PSMA, 
at which point emissions from the radio-
isotope damage tumor cells. The VISION 
trial (NCT03511664) results showed that 
the median time to the first symptomatic 
skeletal event or death was 11.5 months in 
patients receiving 177Lu-PSMA-617 plus 
standard of care therapy compared with 
6.8 months in the standard-of-care only 
arm, according to study results published 
in the New England Journal of Medicine. 
—Aislinn Antrim

Gilead Submits New Drug Application for Lenacapavir for the 
Treatment of HIV

A NEW DRUG APPLICATION for the investigational therapy 
lenacapavir has been submitted to the FDA for the treatment of 
HIV-1 infection in heavily treatment-experienced people with 

multidrug infection, according to a statement from Gilead.
The submission is supported by data from the phase 2/3 CAPELLA 

trial (NCT04150068), which evaluated the efficacy and safety of lenaca-
pavir administered subcutaneously every 6 months in combination with 
an antiretroviral background regimen. 

Lenacapavir was granted breakthrough therapy designation in May 
2019 and is a potential first-in-class capsid inhibitor for the treatment 
of HIV-1 infection without overlapping resistance with any approved 
antiretroviral therapy. It is being developed in combination with other 
antiretroviral agents for the treatment of both adults and pediatric 
patients weighing at least 35 kg with MDR HIV-1 infection who are on a 
antiretroviral treatment regimen that is not working, because of intoler-
ance,  resistance, or safety considerations.

“Lenacapavir is an important breakthrough innovation with the potential 
to be transformative for people living with multidrug-resistant HIV who have 
very limited treatment options,” Merdad Parsey, MD, PhD, chief medical 
officer of Gilead Sciences in Menlo Park, California, said in the statement.

CAPELLA is a phase 2/3, double-blinded, global, multicenter, place-
bo-controlled study that includes men and women living with HIV-1. 

According to the press release, 36 participants with multiclass HIV-1 
drug resistance and a detectable virus load while on a regimen that is not 
working were randomized to receive oral lenacapavir or a placebo for 14 
days, in addition to continuing their original regimen.—Aislinn Antrim
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Migraine-Specific Biologics Treat Severe Headaches
Approved Agents Target Calcitonin Gene-Related Peptides to Bring  
Pain Relief to Affected Patients  
B Y  D A V I D  K I M ,  P H A R M D ,  M P H

M IGRAINES ARE VERY common, with 
about 15.3% of Americans  
18 years or older reporting a  

severe headache in the previous 3 months; 
that figure has remained stable for  
several decades.1 

Migraines are recurrent headaches of 
moderate to severe intensity that tend 
to interfere with daily life functions.2 

Symptoms include gastrointestinal prob-
lems, nausea, sensitivity to light, and 
vomiting. Migraines are caused by the 
activation of trigeminal sensory nerves 
leading to a release of neuropeptides, 
such as calcitonin gene-related peptide 
(CGRP), neurokinin A, pituitary adenylate 
cyclase-activating polypeptide, and 
substance P. In recent years, biologics 
have been introduced to the market that 
are approved for migraine prophylaxis 
by targeting CGRP. The approved agents 
(eptinezumab, erenumab, fremanezumab, 
and galcanezumab) work by binding 
directly to the CGRP ligand or receptor. 

Eptinezumab (Vyepti)
Eptinezumab (Vyepti) is a humanized 
IgG1 monoclonal antibody that is 
specific for a CGRP ligand and blocks its 
binding to the receptor.3 Eptimezumab’s 
recommended dosing is 100 mg intrave-
nous infusion every 3 months. A higher 
dose of 300 mg every 3 months may be 
considered for those who have a poor 
response with a 100-mg dose for chronic 
and episodic migraine. 

Both 100- and 300-mg dosing regimens 
were studied via the PROMISE 1 trial 
(NCT02559895). The study enrolled 
adults with a history of episodic migraine 
(4-14 headache days per month, at least 
4 migraine days); 665 individuals were 
randomized to receive a placebo, 100 
mg, and 300 mg every 3 months for 12 
months. The primary efficacy end point 
was defined as the change from baseline 
in mean monthly migraine days (MMD) 
over months 1 to 3. There were statisti-
cally significantly lower MMD with both 
the 100 mg (–0.7 MMD; P = .018) and the 
300 mg (–1.1 MMD; P < .001) doses of 
eptinezumab compared with the placebo. 

The PROMISE 2 study (NCT02974153) 
enrolled subjects with a history of chronic 
migraine (15-26 headache days per month, 
at least 8 migraine days), and 1072 
individuals were randomized to receive a 
placebo or a 100-mg or 300-mg dose of 
eptinezumab every 3 months for 6 months. 
The primary end point was change from 
baseline in monthly migraine days over 
months 1 to 3. The 100- (–2.0 MMD; P < 
.001) and 300-mg doses (–2.6 MMD; P < 
.001) demonstrated statistically significant 
MMD reduction. 

Cardiovascular Risk
As the science community is gaining knowl-
edge about CGRP pathology, clinicians 
are learning about the potential increased 
cardiovascular risk accompanied by a long-
term blockade of the CGRP pathway. As a 
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result, subgroup analyses were conducted on 4 double-
blind, placebo-controlled trials to assess the link between 
erenumab use and vascular adverse events (VEs).4 The 
subgroup analyses included 2443 subjects. Regardless 
of the dose received (70 mg/mo, 140 mg/mo), incidence 
of VE was not statistically different from the individuals 
who received the placebo. Although this information is 
not directly applicable to eptinezumab, it offers value as a 
reference point.

There is not sufficient safety data to determine 
whether eptinezumab will or will not increase cardio-
vascular risk. Both the PROMISE 1 and PROMISE 2 
studies set an inclusion criterion that excludes indi-
viduals with a history of cardiovascular disease.3 A 
cardiovascular event was not a significant adverse event 
reported in both trials. Safety data will continue to be 
monitored through postmarketing surveillance. 

Immunogenicity
As the science community gathers more data on immuno-
genicity, it is important to differentiate between neutral-
izing antidrug antibodies (NAbs) and nonneutralizing 
antibodies (non-NAbs).5 NAbs bind to the biologic drug 
molecule and inhibit the pharmacologic activity. Although 
non-NAbs bind to biologic drug molecules without 
affecting pharmacologic activity, this may affect pharma-
cokinetics. It is also important to remember that clinical 
significance of immunogenicity is variable from one indi-
vidual to another. To effectively apply immunogenicity 
in clinical practice, the science community will need to 
achieve standardization of immunogenic assays. 

Immunogenicity formation with eptinezumab therapy 
is a potential concern as it is with 3 other biologic 
products that target CGRP. In the PROMISE 1 study, 
the antibody development rate was 20.6% with the 
100-mg dose and 41.3% with the 300-mg dose.3 In 

the PROMISE 2 study, the antibody was developed 
in 18.3% with the 100-mg dose and 34.9% with the 
300-mg dose. However, there is uncertainty about the 
clinical manifestations of eptinezumab’s immunoge-
nicity development. More data will need to be moni-
tored through postmarketing surveillance. 

Conclusion
As more therapy options targeting CGRP are intro-
duced, class effects, such as a decrease in cardio-
vascular risk, immunogenicity, and MMD will be 
constantly monitored and evaluated. Although these 
therapies are great options for those experiencing 
migraines, interpreting immunogenicity data and 
applying them in clinical practice can be a challenge, 
not to mention that immunogenicity is an area of 
attention not only with the CGRP agents but also in 
other biologic products, as it can affect a product’s 
effectiveness and safety. Immunogenicity will be a 
discussion topic among clinicians for many years. 
As pharmacists, it is important to understand the 
mechanism of CGRP agents and advise patients and 
prescribers accordingly. ■
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Understand the Basic Characteristics of Hemophilia A and B
A Multidisciplinary Team of Health Care Professionals, Including Pharmacists, 
Can Work Together to Treat Patients With the Bleeding Disorder
B Y  G I N A  D U B E ,  P H A R M D ,  R P H ,  C A C P

H EMOPHILIA IS AN inherited bleeding 
disorder in which the blood lacks 
clotting factors, which work with 

platelets to stop bleeding at the site of 
an injury. As a result, bleeding may last 
longer, and individuals with hemophilia are 
also more susceptible to internal bleeding.
There are 2 major types of hemophilia. 
The first is classic hemophilia, also known 
as hemophilia A, which is triggered by 
an absence or reduction of clotting factor 
VIII. The second type of hemophilia is 
Christmas disease, also known as hemo-
philia B. This type of hemophilia is 
triggered by an absence or reduction of 
clotting factor IX.1 Either type can lead to 
spontaneous bleeding into joints, muscles, 
and organs.2 Hemophilia mostly affects 
males who inherit an affected maternal X 
chromosome, but there are rare circum-
stances when a female is affected with 
the blood disorder. In such cases, both X 
chromosomes are affected, or 1 is affected 
and the other is inactive.3

The number of males with hemophilia 
in the United States is estimated at 
between 30,000 and 33,000.2 The inci-
dence of hemophilia A in the United 
States is 5617 per male births and is 
19,283 per male births for hemophilia B.2

Hemophilia is more common in Latino 
and White individuals and less common 
in those who are Asian American or 
Black. The prevalence is highest in the 
Midwest and Northeast.2 Hemophilia is 
caused by mutations in either the factor 
IX or VIII genes on the X chromosome.4

Diagnosis and Clinical Classifications
A factor assay is performed to demon-
strate whether blood clotting occurs 
appropriately or how much factor IX or 

VIII is present.4 These tests help deter-
mine the severity and type of hemophilia. 
Individuals whose blood has 5% to 30% 
or 5 to 40 IU/dL of the normal level of 
clotting factors have mild hemophilia.3,4

For individuals with mild hemophilia, 
bleeding mostly results from invasive 
procedures, severe injury, or surgery.4

These individuals rarely present with joint 
bleeding (hemarthrosis) or severe bleeding 
associated with major trauma or surgery.3,4

Individuals with 1% to 5% or 1 to 5 IU/
dL of the normal level of clotting factors 
are considered as having moderate hemo-
philia. They mostly experience bleeding 
with slight injury or prolonged bleeding 
with minor trauma or surgery.3,5 They may 
experience joint bleeding. Individuals 
with a clotting factor level less than 1% 
or less than 1 IU/dL have severe hemo-
philia.3,4 They experience spontaneous 
bleeding into joints or muscles  
1 to 2 times per week, predominantly in 
the absence of identifiable hemostatic 
challenge.3,5 The risk of joint bleeding is 
significantly higher in those with  
severe hemophilia. 

Treatment Guidelines
Individuals with hemophilia are regarded 
as having a complex medical history. 
Thus, the World Federation of Hemo-
philia (WFH) guidelines recommend 
coordinated delivery of comprehensive 
care by a multidisciplinary team of health 
care professionals with experience and 
expertise in hemophilia.3 It also recom-
mends access to a coagulation laboratory 
capable of performing clotting factor 
assays and inhibitor testing; appropriate 
clotting factor concentrates (CFCs), either 
plasma derived or recombinant, as well as 
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other hemostatic agents, such as antifibrinolytics (eg, 
ε-aminocaproic acid or tranexamic acid); casting and/or 
splinting for immobilization and mobility/support aids, 
as needed; emergency care; and safe blood components, 
such as cryoprecipitate and fresh frozen plasma that 
have been adequately screened, tested, and/or virus 
inactivated if CFCs are not available.3

Other forms of therapies that play a major role in 
hemophilia treatment include adjunctive and home 
therapy, dental care and management, pain manage-
ment, and transition from pediatric to adult care.3

Adjunctive therapies are essential in the treatment of 
bleeding, predominantly where coagulation therapies 
and hemostatic agents are limited.3 In addition, first aid 
measures are key components of adjunctive therapy, 
especially the PRICE principles: protection, rest, ice, 
compression, and elevation.3

The WFH recommends CFCs as the treatment of 
choice for individuals with hemophilia because of the 
convenient high doses of clotting factor for the preven-

tion and treatment of bleeding.3 Treatment option 
plans are also based on whether hemophilia is present 
with or without inhibitors. Inhibitors occur because 
of complications in patients with hemophilia A or B 
who develop factor IX or VIII alloantibodies called 
inhibitors that deactivate the function of infused CFCs. 
In such cases, bypassing agents such as activated 
prothrombin complex concentrate and recombinant 
activated factor VIIa are used for the prevention and 
treatment of bleeding complications.3 Desmopressin is 
another treatment of choice for patients with mild or 
moderate hemophilia A, because it avoids the expense 
and potential hazards of using CFCs, as well as the risk 
of factor VIII inhibitor development.3

More research is needed to critically evaluate the 
management of hemophilia A and B. As the science of 
hemophilia continues to evolve, more evidence-based 
guidelines will be needed in areas where the method-
ological rigor will be established to provide standard-
ized recommendations. ■
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I NTRAVENOUS (IV) WORKFLOW 

systems using technology have been 
available for years to those who 

compound sterile products. The Institute 
for Safe Medication Practices (ISMP) has 
emphasized the value of tech solutions 
applied to sterile compounding, including 
barcode scanning of ingredients and 
volumetric/gravimetric verification of 
drug and diluent volumes. 

The ISMP has noted that these systems 
help reduce errors in the IV workflow 
process.1 Previous literature also docu-
ments the value of IV workflow and 
automation systems as related to medica-
tion safety, productivity, and standardizing 
IV compounding processes.2-5

Even with results from several studies 
demonstrating the value of IV workflow 
systems, health systems have been slow 
in adopting these safety tools that help 
standardize the IV workflow and detect 
medication events.4 The adaptation rate is 
much different among large facilities with 
more than 400 beds. These facilities tend to 

use IV workflow systems at a rate greater 
than 50%, whereas 20% or less of smaller 
hospitals use these systems.4 Labor and 
safety continue to be emphasized through 
accreditation and regulatory bodies, and 
technology is touted as improving both. So 
what are the barriers hindering adoption? 
For those who have moved toward using 
these tools, have they obtained the benefit 
they had anticipated?

Methodology
A survey was developed and sent to 200 
recipients between May 2020 and May 2021 
to determine barriers to implementation and 
results obtained from those who have imple-
mented the IV workflow system. The survey 
was also distributed via direct email to 350 
pharmacy administrators or pharmacy staff 
members with direct supervisory roles for 
IV rooms across the United States through 
targeted email invitations. Additionally, to 
increase participation, respondents were 
targeted using anonymous participation 
requests and links on the American Society 
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SAFE HANDLING OF HAZARDOUS DRUGS

of Health-System Pharmacists medication 
safety officer, pharmacy informatics, and 
pharmacy practice management discussion 
boards, and additional databases containing 
pharmacy management information for mid- 
to large-size hospitals were used. A survey 
question was included to identify whether 
respondents had adopted IV automation 
technology. Those who answered that they 
had not implemented the technology were 
asked questions about identifying barriers to 
adoption and why they did not embrace the 
technology. The survey instrument consisted 
of 24 questions targeting the following key 
areas: purchasing decision methodology, 
justifications for making a purchase or 
not, and considerations related to financial 
impact. Demographic information and the 
respondents’ practice settings were also 
included. The survey was administered 
using the Qualtrics survey platform and data 
were recorded anonymously. An Institu-
tional Review Board approved the research.

Results  
A total of 68 responses were received, with a 
breakdown of compounding/outpatient phar-
macy (5.88%); for-profit health system or 
hospital pharmacy (7.35%); nonprofit health 
system or hospital pharmacy (72.06%); 
state, Veterans Affairs, or other govern-
ment-affiliated health system or hospital 
(7.35%); or other (7.35%). 

Of note, 25% of respondents stated that they 
have not considered IV workflow systems 
previously and do not plan to. Although 
20% had implemented IV workflow systems, 
another 7% had purchased but not completed 
implementation. In addition, 32% of respon-
dents were considering making a purchase.

Of those that have implemented IV 
workflow products, 50% did not obtain 
any financial savings from the purchase, 
and 65% outsourced some portion of 
sterile compounding, whereas 35% did not. 
The majority of those who implemented 
IV workflow systems did not anticipate 
reducing outsourcing (68%).

Barriers identified toward purchasing 
IV workflow systems were based upon 
a 5-point Likert scale, with 1 being not 

a barrier and 5 indicating it prevents 
any movement on the project. The most 
frequently cited barriers and percentages 
stating a significant barrier toward or 
preventions of movement to purchase were 
the cost of automation (3.84, 76%), other 
competing capital projects (3.36, 60%), 
resources required for the project (3.12, 
44%), lack of perceived return on invest-
ment (2.88, 36%), and time to take on 
project implementation (2.88, 16%). Other 
barriers reviewed that did not show a large 
impact on purchasing decisions were board 
of pharmacy approval, level of staffing or 
staff resistance to change, and upcoming 
renovation projects.

Practical Implications 
Medication safety is an essential driving 
factor in the implementation of IV room 
automation. However, the significant cost 
and difficulty of monitoring systems value 
has presented barriers for health systems to 
implement technology, even though these 
tools have been shown to reduce medication 
errors and streamline workflow. Facilities 
that wish to pursue technology for their IV 
rooms should engage in formal return on 
investment analysis and ensure that crit-
ical goals can be met and are monitored. 
In addition, health-system administrators 
should be engaged early and often with 
staff to build buy-in, consensus, and 
support for the project. ■
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O ROPHARYNGEAL CANCER (OPC) is 
a type of head and neck cancer that 
affects structures in the back of the 

throat, including the base of the tongue, the 
posterior pharynx, the soft palate, and the 
tonsils.1 In the United States, rates of OPC 
are increasing each year, with an estimated 
54,010 new cases in 2021.2 Well-established 
risk factors include alcohol abuse; exposure 
to tobacco, including chewing tobacco, 
cigarettes, and pipes; and infection with 
human papillomavirus (HPV).

With an estimated 43 million infections 
in 2018, HPV is the most common sexually 
transmitted infection in the United States.3

HPV infection is causally linked with 
cancers of the anogenital region, including 
anal, cervical, penile, vaginal, and vulvar 
cancers. When HPV is spread orally, infec-
tions can also lead to the development of 
OPC. In the United States, more than 70% of 
OPC cases are caused by HPV.4

HPV is a group of more than 100 viruses, 
including certain high-risk strains associated 
with the development of cancer. The HPV-16 
strain is responsible for causing the majority 
of HPV-positive (HPV+) OPC cases, with 
HPV-18, HPV-33, and HPV-35 also contrib-
uting, albeit significantly less than HPV-16.1

In these high-risk HPV strains, the viral 
genome encodes several oncogenic proteins 
that inhibit tumor suppressor proteins, 
leading to chromosomal instability and 
malignancy in infected cells.

HPV+ OPC is considered a genetically 
distinct form of OPC. Compared with 
HPV-negative (HPV–) OPC cases, HPV+ 
OPC is associated with a favorable prog-
nosis with improved rates of response to 
treatment and overall survival. Because of 
the difference in tumor biology, the National 

Comprehensive Cancer Network (NCCN) 
has adopted different staging criteria for 
HPV+ and HPV– disease and recommends 
that HPV status be used to stratify patients 
with OPC.1

The treatment landscape for localized 
OPC typically involves a multidisciplinary 
approach consisting of chemotherapy, 
radiation, and/or surgery. For fit patients 
with locally advanced OPC who are able 
to tolerate intensive therapy, concurrent 
radiation with systemic high-dose cisplatin 
chemotherapy is the preferred treatment 
regimen.1 Unfortunately, treatment of 
OPC is associated with a high risk of 
treatment-related morbidity, which may 
leave patients cured of their malignancy 
but with lifelong complications. These 
treatment-related issues can include not 
only localized complications, such as 
dysgeusia, dysphagia, and xerostomia, but 
also systemic complications from cisplatin 
chemotherapy, including hearing loss 
and neurotoxicity.

Because patients with HPV+ OPC  
are generally younger with more  
favorable prognoses, clinicians  
have hypothesized that less  
intensive treatment could result in  
fewer long-term complications from 
treatment but with continued favorable 
cancer-related outcomes.5 This concept, 
called deintensification, has become 
popular in recent years. Several strategies 
for treatment deintensification have been 
proposed, including reducing the dose 
of radiation; substituting cisplatin for an 
alternative agent with less toxicity, such as 
cetuximab; and surgical resection. Several 
phase 3 comparison trials have been 
conducted, and other trials are ongoing.

Calls Grow for Treatment Deintensification of HPV-Positive OPC  
Clinicians Cite Long-Term Complications and Younger Patients With Better 
Prognoses as Reasons to Pull Back on Oropharyngeal Cancer Therapy
B Y  B R Y A N  F I T Z G E R A L D ,  P H A R M D ,  B C O P
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Aptly named De-ESCALaTE (NCT01874171), this 
phase 3 trial randomized patients with 334 HPV+ OPC 
to receive radiation plus cetuximab or cisplatin.6

Unfortunately, the trial results did not favor substi-
tution of cisplatin with cetuximab. At 2 years, the 
incidence of severe toxicities did not significantly 
differ between cetuximab and cisplatin (P = .98), nor 
did rates of overall toxicities (P = .49). Significant 
differences in 2-year overall survival rates and recur-
rence rates were seen. However, these results favored 
cisplatin (HR, 5.0; P = .001 for overall survival; HR, 
3.4; P = .0007 for recurrence).6

RTOG-1016 (NCT01302834) was a second phase 3 
trial published comparing cetuximab with cisplatin in 
HPV+ OPC patients.7 This trial analyzed 805 patients 
who were randomized to receive radiation plus cetux-
imab or cisplatin. Similar to the De-ESCALaTE trial, 
the RTOG-1016 trial results favored cisplatin over 
cetuximab, with 5-year overall survival rates of 84.6% 
versus 77.9%.8

Because of the De-ESCALaTE and RTOG-1016 
results, experts advise against the substitution of 
cisplatin for chemoradiation regimens for patients 
with localized HPV+ OPC, and cisplatin plus radia-
tion continues to be the preferred systemic treatment 
option per the NCCN guidelines.1,5 Because cisplatin 
continues to be standard of care for the treatment 
of localized OPC, the role of deintensification for 
patients with HPV+ OPC may lie in adjustments to 
surgical strategies or radiation therapy. Treatment 
deintensification should be pursued only through clin-

ical trials, and experts encourage clinicians to conduct 
and analyze phase 2 trials before moving on to phase 
3 studies.1,5

Conclusion
The treatment landscape of cancer is ever-changing. 
Specifically in localized HPV+ OPC, the difference 
in tumor biology presents a unique clinical area 
where reducing the intensity of treatment may 
be warranted, particularly with long- and 
short-term toxicities associated with cisplatin. Inter-
estingly, phase 3 data have shown evidence of harm in 
removing cisplatin from chemoradiation regimens for 
HPV+ OPC; therefore, cisplatin-based chemoradiation 
remains the standard of care for these patients. Future 
trials may support treatment deintensification in ways 
other than removing cisplatin. ■

  R E F E R E N C E S
1. NCCN. Clinical Practice Guidelines in Oncology. Head and neck cancers, version 3.2021. 

Accessed June 16, 2021. https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf 

2. Cancer stat facts: oral cavity and pharynx cancer. National Cancer Institute. Accessed June 16, 

2021. https://seer.cancer.gov/statfacts/html/oralcav.html 

3. Genital HPV infection – fact sheet. CDC. Updated January 19, 2021. Accessed June 17, 2021. 

https://www.cdc.gov/std/hpv/stdfact-hpv.htm 

4. HPV and oropharyngeal cancer. CDC. Updated September 3, 2020. Accessed June 17, 2021.

https://www.cdc.gov/cancer/hpv/basic_info/hpv_oropharyngeal.htm 

5. Mehanna H, Rischin D, Wong SJ, et al. De-escalation after DE-ESCALATE and RTOG 1016: 

a head and neck cancer intergroup framework for future de-escalation studies. J Clin Oncol.

2020;38(22):2552-2557. doi:10.1200/JCO.20.00056

6. Mehanna H, Robinson M, Hartley A, et al; De-ESCALaTE HPV Trial Group. Radio-

therapy plus cisplatin or cetuximab in low-risk human papillomavirus-positive oropharyngeal 

cancer (De-ESCALaTE HPV): an open-label randomised controlled phase 3 trial. Lancet.

2019;393(10166):51-60. doi:10.1016/S0140-6736(18)32752-1

7. Gillison ML, Trotti AM, Harris J, et al. Radiotherapy plus cetuximab or cisplatin in human 

papillomavirus-positive oropharyngeal cancer (NRG Oncology RTOG 1016): a randomised, multi-

centre, non-inferiority trial. Lancet. 2019;393(10166):40-50. doi:10.1016/S0140-6736(18)32779-X 

8. Gardasil 9. Prescribing information. Pfi zer; 2017. Accessed June 23, 2021. https://www.fda.

gov/fi les/vaccines,%20blood%20&%20biologics/published/Package-Insert---Gardasil.pdf

HPV infection is causally 
linked with cancers of the 
anogenital region, including 
anal, cervical, penile, 
vaginal, and vulvar cancers.



INFECTIOUS DISEASE

DIRECTIONS IN HEALTH-SYSTEM PHARMACY™
JULY  202118
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Consider Key Elements of Acute Bacterial Skin and Skin Structure Infection 
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T HE TERMS SKIN and skin structure 
infection and skin and soft tissue 
infection encompass a broad spectrum 

of diseases affecting skin and underlying 
subcutaneous tissue, fascia, or muscle that 
can range in severity from mild to life 
threatening.1,2

Clinical trials using this terminology 
leave some ambiguity in interpretation 
because of the use of heterogeneous, broad 
inclusion criteria attributed to a lack of 
standardized nomenclature and monitoring 
parameters.1,3 To provide consistency in 
the identification of infections for which 
a treatment effect can be reliably esti-
mated, in October 2013 the FDA released 
a guidance document that introduced the 
term acute bacterial skin and skin structure 
infections (ABSSSI) and defined quantifi-
able efficacy end points.1,3,4

Diagnosis 
ABSSSI include cellulitis/erysipelas, wound 
infections, and major cutaneous abscesses 
with a lesion surface area of equal to or 
greater than 75 cm2, measured by the area 
of edema, induration, or redness.4 Excluded 
from the defi nition are some skin and skin 
structure infections of very mild severity, 
very high severity, or those appearing from 
specifi c causes or in specifi c hosts. Such 
conditions include animal or human bites, 
burn wounds, chronic wound or diabetic food 
infections, ecthyma gangrenosum, impetigo, 
minor cutaneous abscesses, myonecrosis, and 
necrotizing fasciitis.4

Suboptimal treatment of ABSSSI, 
resulting from failure to recognize risk 
factors, misclassification of severity, 
misdiagnosis, or using the wrong duration 
or type of antibiotics, may lead to infec-
tion recurrence and/or treatment failure.5

This review summarizes the treatment of 
ABSSSI by focusing on typical pathogens 

expected, based on severity classification 
and patient risk factors, and provides asso-
ciated recommendations for treatment.

Common Bacterial Pathogens 
Pathogens that should be suspected in 
various ABSSSI depend on the severity 
classification and patient risk factors.

Abscesses and cellulitis/erysipelas are 
typically caused by gram-positive bacteria. 
However, other pathogens can be encoun-
tered depending on the location of infec-
tion and other risk factors.5-7 The presence 
of purulence typically indicates a high 
probability that Staphylococcus aureus, 
as opposed to a streptococcal spp, may be 
involved. In wound infections, the anatom-
ical location of the wound plays a signifi-
cant role in determining the microbiologic 
differential.5 For example, gram-negative 
organisms are typically seen in wound 
infections of the lower or perianal abdom-
inal area, whereas methicillin-resistant S 
aureus (MRSA) and methicillin-susceptible 
S aureus (MSSA) are more predominant in 
wound infections following surgery of the 
extremities, head, neck, or trunk.5,6

Empiric Antimicrobial Therapy  
The guideline-recommended empiric 
antibiotic regimens differ for nonpurulent 
and purulent infections, because of known 
differences in causative pathogens. For 
purulent infections, empiric oral antibiotic 
regimens for mild or moderate disease 
include oral agents with activity against S 
aureus, including MRSA and MSSA, such 
as doxycycline or trimethoprim-sulfame-
thoxazole.1 For patients with moderate 
or severe purulent infections requiring 
inpatient admission, intravenous (IV) 
agents include ceftaroline, daptomycin, 
linezolid, or vancomycin, with vanco-
mycin representing the typical first-line 
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TABLE.  SEVERITY  CLASS IF ICAT ION AND MANAGEMENT OF ABSSS I 6-8 ,13 ,14

DIAGNOSIS MAJOR CUTANEOUS ABSCESS (PURULENT) CELLULITIS/ERYSIPELAS (NONPURULENT) WOUND INFECTION

Classification –Mild, purulenta
–Moderate, purulentb
–Severe, purulentc

–Mild, nonpurulentd
–Moderate, nonpurulente
–Severe, nonpurulentf

–Fever in first 48 hours and up to 4 days
–Fever > 4 days after operation

Treatment –I&D,g gram stain, and culture of purulence
–Antibiotics if severely impaired host defenses 

(immunocompromised), signs and symptoms 
of systemic infection,h multiple abscesses, 
extremes of age, lack of response to I&D,g in-
duration and erythema not limited to defined 
area of abscess, incomplete source control

–Not routinely recommended: biopsies, 
cultures of blood or cutaneous aspirates, 
swabs (may consider in inpatients with 
malignancy on chemotherapy, neutropenia, 
severe cell-mediated immunodeficiency, 
immersion injuries, animal bites, severe sys-
temic features [hypotension and high fever])

–Suture removal plus I&Dg

–Antibiotics if significant systemic response 
(decreased mental alertness, erythema, hy-
potension, immunocompromised patients, 
induration extending > 5 cm from wound 
edge, temperature > 38.5 °C,  
heart rate> 110 beats per minute,  
white blood cells > 12, oliguria

Organisms –Injection drug use: MSSA, MRSA, Strepto-
coccus spp, enteric gram-negatives if fecal 
involvement, anaerobes if oral involvement, 
Pseudomonas aeruginosa if tap water 
involvement

–Largest percentage:  
MSSA, MRSA

–Perianal, perirectal: 
 MSSA, MRSA, enteric gram-negatives, 
anaerobes

–Regional skin flora

–Nonpurulent, severe:  
anaerobes, broad gram-positive (including 
MRSA), gram-negative, Pseudomonas

–Other organisms in special  
circumstances, such as animal bites, 
freshwater or saltwater immersion inju-
ries, neutropenia, or severe cell-mediated 
immunodeficiency, streptococci

–Uncommon: MSSA (risk factors: injection 
drug use, MRSA [see risk factorsi]), open 
wound, and penetrating trauma

–Expected flora at site of operation
–Clean wound of extremity, head, neck, or 

trunk: MRSA and MSSA; if risk factorsi,j
        –Wound of perineum, GI tract, female 

genital tract: gram-negative enterics 
and anaerobes; Pseudomonas if high 
risk intra-abdominal infection

        –Fever > 4 days with erythema > 5 cm 
from incision with induration or necro-
sis, open wound, temperature > 38 °C,  
WBC > 12,000

– Fever < 4 days plus systemic illness with 
wound drainage or local signs of inflam-
mation, such as clostridia or streptococci 

Anti-infective 
options

– Doxycycline 100 mg by mouth bid 
– Linezolid 600 mg by mouth/IV q12h
– Sulfamethoxazole-trimethoprim 1-2 double 

strength (800-160 mg), by mouth bid 
– Vancomycin 15 mg/kg IV q6-24h 

– Amoxicillin 875 mg by mouth bid
– Cefadroxil 500-1000 mg by mouth bid
– Cefazolin 2 g IV q8h 
– Cephalexin 500 mg, by mouth, qds
– Clindamycin 600 mg by mouth or IV 

q8hk,l

– Penicillin V 250-500 mg, tid-qid
– Vancomycin 15 mg/kg IV q6-24hl

– Agents for abscess if clean wounds. If 
wounds of perineum, GI tract, female 
genital tract consider: 

Combination regimens:
– Ceftriaxone 1-2 g IV q24h  

or
– Ciprofloxacin 500 mg by mouth or IV q12h  

or
– Levofloxacin 500 mg by mouth or IV q12h 
– Metronidazole 500 mg by mouth or IV q8h

Monotherapy:
– Ertapenem 1 g IV q24h
– Piperacillin-tazobactam 3.375 g IV q6h

ABSSSI indicates acute bacterial skin and skin structure infections; GI, gastrointestinal; I&D, incision and drainage; IV, intravenous; MRSA, methicillin-resistant Staphylolococcus aureus; and MSSA, methicillin- 
susceptible Staphylolococcus aureus.
aMild, purulent: not moderate or severe.
bModerate, purulent: systemic signs and symptoms of infection.h
cSevere, purulent: individuals who failed incision and drainage, plus oral antibiotics; patients with systemic signs and symptoms of infection; or those who are immunocompromised.
dMild, nonpurulent: not moderate or severe.
eModerate, nonpurulent: systemic signs and symptoms of infection.
fSevere, nonpurulent: failed oral antibiotics or patients with systemic signs and symptoms of infection; individuals who are immunocompromised; or those with signs of deeper infection, such as bullae, evidence 
of organ dysfunction, hypotension, or skin sloughing.
gIncision and drainage.
hSystemic signs and symptoms of infection: abnormal white blood cell count (> 12,000 or < 400 cells/μL); temperature > 38 °C;  tachycardia (heart rate > 90 beats per minute); tachypnea (respiratory rate > 24 
breaths per minute). 
iRisk factors for MRSA: children < age 2 years; concurrent evidence of MRSA infection elsewhere; contact sports players; a history of antibiotic consumption in the previous year, particularly with macrolides or 
quinolones; homosexual males; illicit drug injection; inmates of correctional facilities; local epidemiology (> 20% MRSA in hospital isolates or high circulation of MRSA in the community); military personnel; nasal 
colonization with MRSA; open wound; patients with post flulike illness and/or severe pneumonia; penetrating trauma; pet owners; pig farmers; purulent drainage; recent infection with MRSA; residents of homes 
or shelters; severe nonpurulent infection; and veterans .
jRisk factors for MRSA in surgical site infections include age >75 years; antibiotic therapy with β-lactams and carbapenems and/or fluoroquinolones in preceding 30 days; Charlson score > 5 points; chronic 
obstructive pulmonary disorder and thoracic surgery; current duration of hospitalization > 16 days, hospitalization in preceding 30 days, long stays in care facilities, surgery with prosthesis implantation.
kAlternative option for dosing is 300 to 450 mg, 4 times daily. 
lUse only in place of β-lactams in patients with severe allergy.
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agent.1 As in all infectious syndromes, special care 
should be given to the appropriate stewardship of anti-
microbial agents when making therapy selections. 

Empiric antibiotic regimens for nonpurulent cellulitis 
and erysipelas should primarily target streptococcal 
spp given the predominance of this organism in the 
syndrome. For outpatient management of mild or 
moderate infections, optimal agents include either oral 
first-generation cephalosporins (ie, cefadroxil or ceph-
alexin) or a penicillin (ie, amoxicillin or penicillin). 
Clindamycin can be used for patients with known, severe 
β-lactam allergy.6 For inpatient management of mild 
or moderate infections, the optimal first-line IV option 
is a first-generation cephalosporin, such as cefazolin, 
although such other agents as ceftriaxone, nafcillin, or 
penicillin also provide an appropriate empiric spectrum 
of activity. Clindamycin or vancomycin can be used in 
patients unable to tolerate β-lactams. 

Patients with nonpurulent disease who have a 
history of MRSA infections should be considered for 
empiric treatment with vancomycin or another agent 
that will cover MRSA.6

As previously indicated, treatment of wound infections 
varies based on the anatomical location of the wound 
and expected flora at the wound site. In general, oral 
antimicrobial regimens should include antistreptococcal 
agents, such as cephalexin, and anti-MRSA agents, 
such as trimethoprim-sulfamethoxazole. IV vancomycin 
provides appropriate coverage of gram-positive organ-
isms for patients admitted to the hospital.7 Infected 

wounds of the abdominal, perianal, or urogenital regions 
should include empiric coverage for enteric anaerobes 
and gram-negative pathogens.8 Empiric oral regimens 
include amoxicillin-clavulanate or cefdinir and metroni-
dazole. A preferred empiric IV regimen for abdominal, 
perineal, or urogenital wound infection consists of 
ceftriaxone and metronidazole.1,8

Duration of Therapy
In attempts to reduce the risk for unintended conse-
quences of antimicrobial use, significant focus has been 
applied to reducing the duration of antibiotic treatment 
for many infections, including ABSSSI. Studies continue 
to emerge showing that shorter courses of antibiotics 
for cellulitis are just as efficacious as longer dura-
tions.9-11 In 1 such study of patients receiving antibiotic 
therapy for uncomplicated cellulitis, the results showed 
no significant differences in the clinical outcomes or 
treatment failure in those who received 5 days of therapy 
compared with patients receiving 10 days.12 As such, 
the most recent guidelines for ABSSSI recommend a 
duration of 5 days of antibiotic therapy. However, for 
those who demonstrate delayed clinical improvement 
(ie, delayed resolution of fever, recession of erythema, 
or vital sign stability), it may be necessary to extend the 
antimicrobial duration.6

Conclusion
ABSSSI are commonly encountered in clinical practice. 
The broad scope of patient risk factors, severity of 
illness, and syndromes can be intimidating factors in 
determining suspected microbiology, empiric antimi-
crobial selection, and therapy duration. Key elements 
involved in these facets of care include the absence or 
presence of purulence, anatomical location, need for 
inpatient care or IV antimicrobials, and severity of 
infection. Careful consideration of these key factors 
will guide clinicians in their care of patients presenting 
with ABSSSI (see Table6-8,13,14).■

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.
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cellulitis/erysipelas are 
typically caused by 
gram-positive bacteria.
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340B Programs Help Hemophilia Treatment Centers Promote Care
Many HTCs Use These Drug Pricing Arrangements to Reduce Reliance  
on Limited Federal Funding
B Y  J U S T I N  L I N D H O R S T,  M B A 

H EMOPHILIA TREATMENT CENTERS 

(HTCs) represent the medical 
standard of care for individuals living 

with a bleeding disorder. Using a highly 
specialized, multidisciplinary team, HTCs 
provide focused medical care proven to 
reduce hospitalizations, mortality, and other 
complications.1 HTCs are federally funded 
and organized into 10 regions across the 
country. Federal funding for HTCs has 
declined over the years. Individual HTCs 
receive an average of just $35,000 in 
government funding annually.2

Many HTCs incorporate 340B pharmacy 
programs to reduce reliance on limited 
federal funding and expand their compre-
hensive model of care. Approximately 71% 
of federally funded HTCs participate in the 
Health Resources and Services Administra-
tion’s (HRSA) 340B program, according to 
the National Hemophilia Foundation.2

HTCs use cost savings generated from 
their 340B programs to fund salaries for 
critical staff, including nurses, physical 
therapists, and social workers. Cost savings 
also help cover nonbillable services, such 
as telephone triage encounters and other 
care coordination activities.3

Under HRSA guidelines, covered entities 
(CEs), such as HTCs, are permitted to use 
contract, in-house, or combination arrange-
ments to facilitate access to 340B drugs. 
There is no limit to the number of contract 
pharmacy arrangements a CE can use.4 Many 
HTCs use a combination of contracted and 
in-house pharmacy services to manage their 
340B programs. Contract pharmacy arrange-
ments can help HTCs with existing or new 
340B programs maintain regulatory compli-
ance, maximize cost savings, and promote 
patient engagement, improving outcomes. 

Adherence to prescribed therapy is a 
common challenge for invididuals with 
bleeding disorders. One study surveyed the 
perceptions of HTC clinicians regarding 
patients’ adherence. Just 42% thought their 
patients were adequately adherent, and 34% 
cited concerns about nonadherence influ-
encing their prescribing patterns.5

For HTCs that contract some or all of 
their 340B pharmacy services, specialty 
pharmacy partnerships can enhance 
patient engagement, promote adherence, 
and reinforce standards of care. Research 
indicates that patients who use a specialty 
pharmacy are more adherent to prescribed 
therapy than patients who use a retail 
option.6 Some contract pharmacy arrange-
ments include dedicated staff members 
who provide patient navigation services for 
those served through the 340B programs. 
These navigators have been effective in 
helping patients with bleeding disorders 
attend appointments, maintain insurance 
coverage, and obtain medication refills.5 

Jeff Johnson is a patient with hemo-
philia who is a regional care coordinator 
serving an HTC 340B program in the 
Northwest. “My role is to enhance the 
efforts of the HTC and support the patients 
served through the 340B program. The 
relationships I form are based on trust and 
shared experience as a fellow community 
member,” Johnson said. 

“Coordinating every step with HTC 
and our pharmacy team, I help patients 
effectively navigate common coverage 
or insurance challenges, access programs 
reducing financial burden, reinforce the 
importance of care standards, and coordi-
nate accurate and timely refill support,” 
he said. “I feel our efforts help improve 
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adherence, continuity, and overall connectivity with the 
comprehensive care team.” 

Increase Cost Savings
The intent of the 340B program is enabling CEs “to 
stretch scarce federal resources as far as possible, 
reaching more eligible patients and providing more 
comprehensive services,” according to HRSA.7 The cost 
savings generated through 340B programs supports up 
to 90% of critical HTC staff.3 Whether the HTC uses a 
contract or in-house pharmacy or a combination, adding a 
new program partner can increase cost savings.

Pharmacy partnerships influence cost savings for 
HTCs through cash flow services, fee structures, inven-
tory management, manufacturer purchasing contracts, 
and the pharmacy’s payer network. These factors vary 
across pharmacy partnerships, and HTCs should strategi-
cally analyze their options to maximize the cost savings 
generated by their 340B programs.8

Patricia Holliday, national 340B manager, hemophilia, 
at BioMatrix Specialty Pharmacy, has worked with 
individuals who have bleeding disorders supporting HTCs 
and their 340B pharmacy programs for 25 years. “Having 
a pharmacy partner willing to tailor the program to the 
specific needs of the HTC and their patient population is 
important. A partner with bleeding disorder experience 
and a degree of flexibility in program design and imple-
mentation can [affect] cost savings generated through the 
program in a number of ways,” Holliday said. 

“Clotting factor and other drugs used to treat bleeding 
disorders are among the most expensive specialty medi-
cations, so innovative inventory management is a must,” 
she said. “Additionally, companies with a service-ori-
ented approach provide value-add support that can go a 
long way in terms of patient retention and growing the 
program within the local community.” 

Promote Program Integrity 
HTCs are designed to provide comprehensive medical 
care for patients with bleeding disorders, not to decipher 
complicated 340B regulations. Increasing scrutiny around 
340B program compliance makes navigating these chal-
lenges of critical importance. US Government Account-

ability Office reports in 2018 and 2020 recommended 
increased oversight of auditing procedures, including the 
avoidance of duplicate discounts.9,10 Estimates indicate 
that drug manufacturers pay hundreds of millions of 
dollars in noncompliant Medicaid discounts every year.11

As a result, drug manufacturers are aggressively auditing 
CEs to recuperate lost revenue as government agencies 
consider options to tighten compliance. CEs are liable to 
refund noncompliant discounts, and HRSA audit failure 
may result in program termination.12 

Much like factors influencing cost savings, regulatory 
compliance and related support services vary by program 
partner. Contract pharmacy services can help HTCs 
maintain regulatory compliance and stand prepared for 
any HRSA- or manufacturer-related audit. Identifying 
patient eligibility and aligning billing, shipping, and 
inventory replenishment systems are fundamental for 
successful 340B program management. Some contract 
pharmacies offer staff members who are certified in 
340B compliance to monitor, oversee, and interface with 
HTC partners to institute robust compliance processes. 
Others require use of third-party agencies to identify 
patient eligibility and review claims. 

Regina Valenzuela is an intake specialist at BioMatrix 
Specialty Pharmacy. She holds a 340B certification from 
Apexus and has nearly a decade of experience working 
with HTC 340B programs. 

“Compliance is of critical importance for covered 
entities,” Valenzuela said. “Pharmacies providing robust 
compliance processes, a variety of reporting tools, and a 
proactive, hands-on approach for matters such as patient 
eligibility and inventory management [ensure] audit 
preparedness and ongoing program integrity.”   

Comprehensive Care, Proven Outcomes
Individuals living with hemophilia and other rare bleeding 
disorders are best served by a multidisciplinary team. 
HTCs have been improving outcomes for individuals with 
bleeding disorders since the mid-1970s. Federal funding 
is not enough to sustain the HTC model. Whether using a 
contract or in-house pharmacy or a combination, the 340B 
program helps HTCs support and expand the tested and 
proven comprehensive model of care. ■
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I N 2013, the Drug Quality and Security 
Act (DQSA) was enacted in response 
to several cases of infections linked to 

contaminated steroid injections produced 
by New England Compounding Center in 
Framingham, Massachusetts, which led to 
at least 64 deaths and more than  
700 injuries.1

The DQSA created requirements to 
increase tracking of pharmaceuticals 
through the supply chain process  
(Drug Supply Chain Security Act) and 
improve the quality of compounding 
processes through the Compounding 
Quality Act (CQA). The CQA gave the 
FDA more oversight authority over 
compounding pharmacies, specifically 
creating the 503B category of the federal 
Food, Drug, and Cosmetics Act (FDCA) 
for pharmacies to operate under estab-
lished high-quality standards of current 
good manufacturing practices (cGMP) 
as outsourcing facilities. The act also 
reinstated section 503A of the FDCA, 
allowing a sterile compounding facility to 
operate under United States Pharmacopeia 
(USP) standards rather than the more 
rigorous cGMP under certain conditions.

Basics of 503A, 503B
Through the implementation of  
DQSA, 503A remained a designation by  
the FDA for oversight of sterile 
compounding by a licensed pharma-
cist within a state-licensed facility. 
Compounding is pursuant to a prescription 
or provider order in anticipation of the 
order. This anticipatory compounding is 
defined in FDA guidance documents as 
no more than a 30-day supply based on 
average or previous usage. With oversight 

by state boards of pharmacy, USP stan-
dards define beyond-use dates (BUDs) and 
environmental monitoring requirements.  

The newly designated 503B 
compounding pharmacies were more 
aligned with manufacturing processes, 
typically in large batches, and not 
necessarily pursuant to a provider order. 
Assignments of BUDs and batch sizes are 
based on rigorous cGMP standards. All 
methods and processes must be validated, 
including initial stability and testing, 
before adding a product to the market 
availability. The 503B site is registered 
with and subject to inspection by the 
FDA, including any follow-up for reported 
deficiencies on form 483.

FDA Guidance
The increased FDA oversight has also 
generated several guidance documents. 
These publications are not legally  
enforceable regulations. They represent 
recommendations by the FDA for compli-
ance with existing regulations and are 
intended to clarify the path to compliance. 
For example, there is guidance related 
to compounding “Essentially Copies of 
Approved Drug Products,”2 which prohibits 
attempts to duplicate a product with the 
same active pharmaceutical ingredient. The 
guidance also indicates the copy does not 
have to be exact, because “essential” covers 
nearly identical changes that might be 
viewed as clinically insignificant. 

There are also draft guidance documents 
that are being finalized but represent the 
FDA’s thought process. One example 
that received a great deal of attention 
around sterile compounding is “Hospital 
and Health System Compounding Under 

Regulations Guiding Sterile Compounding Are Complex
Understanding the Categories Is Key to Evaluating and Making Decisions  
About Outsourcing Products or Improving Internal Production Standards
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the Federal Food, Drug, and Cosmetic Act,”3 where 
a criterion for a 503A compounding pharmacy is that 
it must be within a 1-mile radius of the health care 
facility. This has created concern for some hospitals. 
The draft guidance clarifies that this is an attempt 
to limit production to a hospital campus rather than 
allowing a 503A facility to distribute across a larger 
geographic location and function as a manufacturer 
without applying the standards to ensure a higher level 
of quality. 

The FDA has not yet released final guidance around
this topic.

Considerations of Moving From 503A to 503B
Evaluating the pros and cons related to moving from 
503A to a registered 503B facility is a complex chal-
lenge that many health care systems (HCSs) face. 
The advantages of moving to a registered 503B can 
be attractive. From a quality perspective, applying 
cGMP standards can improve safety and reduce risk. 
This also includes a more extensive environmental 
monitoring and reporting program. Larger-scale 
production can reach outside the health care system, 
serving a large territory, even interstate. This can also 
result in improved efficiencies with larger and less 
frequent batches for a specific line item. BUDs may 
also be extended, and with future anticipated changes 
to USP General Chapter <797> in limiting BUDs, this 
may become more important. There is also extensive 
reporting required, including adverse event documen-
tation, which improves safety profiles and tracking for 
compounded medications. All of this must be evaluated 
as a financial revenue model, because many of these 
advantages come with significantly increased costs. 
Health systems must be able to financially sustain this 
large-scale operation, which can be challenging and 
may result in a much larger, volume-driven expansion 
than what might be part of the strategic vision of a 
health care organization. There are restrictions to the 
products that can be produced under 503B, as well, 
including limitations to bulk source products, essential 

copies of an approved medication, and medications 
previously removed from the market.  

The advantages of remaining in a 503A status 
should also be evaluated. Although production would 
have to remain within the health care system network, 
this allows for direct control over adherence to USP 
and quality standards, as well as for application of 
cGMP standards to further improve safety, exceeding 
the 503A requirements. This may include a robust 
environmental monitoring program, more aggressive 
potency and stability testing than required, and many 
other components of cGMP. Because compounding 
sterile products always carries a level of risk, limiting 
the distribution network can reduce the extent. Despite 
the smaller network of distribution, the cost savings 
compared with purchasing from an outsourcing 
company can be substantial. Medication shortage 
management can also be handled within the HCS, 
allowing for more nimble reaction to changes in
the market.  

Understanding the regulations that guide sterile 
compounding can be complex, and this is a cursory 
review, but it is essential for pharmacy leaders focused 
on quality and safety. Understanding the differences 
between 503A and 503B is a critical part of contin-
uously improving internal production standards or 
evaluating and making the challenging decisions related 
to outsourcing products. ■
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The 503B site is registered with and 
subject to inspection by the FDA, 
including any follow-up for reported 
deficiencies on form 483.
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In advance of the in-person 2021 Summit in October, PTCE 
collaborated with Asembia to present 16 live virtual broadcasts 
throughout May 2021. These featured recaps provide summa-
ries of each CE session. To view the on-demand CE sessions 
covering important considerations for specialty pharmacists 
across disease states and practice settings and request credit, 

please visit www.pharmacytimes.org.
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A Focus on the Future of Myelofi brosis 

THE FDA APPROVAL of ruxolitinib 20 years ago 
was a major advance in the treatment of myelofi brosis 
(MF); however, 40% of patients will discontinue 

therapy in 3 years. A pair of speakers at the 2021 Asembia 
Specialty Pharmacy Virtual Summit, Elizabeth Koselke, 
PharmD, BCOP, and Jeff Reichard, PharmD, MS, BCOP, 
shared an overview of the treatment of MF, as well as the role 
of emerging agents in a presentation titled, Applying the Latest 
Evidence in Targeting JAK2 in Myelofi brosis: Clinical Updates 
for the Specialty Pharmacist.

Dr Koselke led with the basics of MF including epidemi-
ology, clinical presentation, diagnosis, and risk stratifi cation. 
She explained that MF is the result of aberrations in driver 
gene mutations in the JAK2 gene, CALR gene, and/or MPL 
gene. Dr Koselke illustrated treatment of MF varies, with 
options including observation, pharmacologic management, 
and curative therapy with stem cell transplant. Treatment 
selection is based on the patient’s risk group and symptom 
burden. Hydroxyurea, interferon, and JAK2 inhibitors are 
employed to manage constitutional symptoms and those asso-
ciated with anemia and splenomegaly. Dr Koselke provided 
an overview of clinical trial safety and effi cacy for ruxolitinib 
and fedratinib, the 2 JAK2 inhibitors approved by the FDA 
for MF. These agents have not been compared head-to-head 
at this time. Both have response rates of 30% to 40% but have 
differences in adverse effect profi les with the potential for 
withdrawal syndrome with discontinuation of ruxolitinib and 

a black box warning for encephalopathy with fedratinib. She 
wrapped up the fi rst half of the program with a snapshot of 
investigational drugs in the pipeline for MF including momel-
otinib, pacritinib, imetelstat, PRM-151, parsaclisib, CPI-0610, 
navitoclax, alisertib, bomedemstat, and tagraxofusp.

Dr Reichard suggested a team-based approach in MF that 
links the patient with both a specialty pharmacy and a clinical 
pharmacy practitioner. Benefi ts of this care coordination 
relationship include: (1) quicker turnaround times for prior 
authorization and patient assistance support; (2) improve-
ment in provider and staff satisfaction; and (3) enhanced 
clinical outcomes metrics. Dr Reichard specifi cally discussed 
strategies for patient onboarding to specialty medications and 
outpatient pharmacies, fi nancial considerations, and ways to 
monitor therapy. He also provided example workfl ows and 
adherence tools. ■

Elizabeth Koselke, PharmD, BCOP,  emphasized, 
“Overal l ,  i t  is  an excit ing t ime for drug development 
in MF with the recent approval  of  fedrat inib and many 
other promising agents in the pipel ine.”

Jeff Reichard, PharmD, MS, BCOP,  noted, “Special ty 
pharmacists can play a key role in the management of 
pat ients with myelof ibrosis through pat ient educat ion 
and fol low-up, management of  adverse effects,  dose 
adjustments,  drug−drug and drug−food interact ions, 
as wel l  as f inancial  assistance.”
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An Expert Panel Provides Solutions 
to Nonadherence in Non-Hodgkin Lymphoma 

THE TREATMENT OF follicular lymphoma (FL) 
and mantle cell lymphoma (MCL) has shifted with 
the FDA approval of 5 oral oncolytics specifically 

for FL and four for MCL. Three dynamic speakers at 
the 2021 Asembia Specialty Pharmacy Virtual Summit, 
Anthony J. Perissinotti, PharmD, BCOP; Kelly Valla, 
PharmD, BCOP; and Megan Rees, PharmD, BCACP,
highlighted best practices to improve outcomes in 
the treatment of both FL and MCL, and engaged in an 
exciting panel discussion in a presentation titled, Non-
Hodgkin Lymphoma: A Focus on Targeted Solutions to 
Oral Therapy Nonadherence.

Dr Perissinotti served as the moderator and a clinical expert 
for the program. He began the discussion with a concise review 
of oral oncolytics used in the management of FL and MCL. 
He explained the mechanism of action for oral therapies in 
non-Hodgkin lymphoma (NHL) before outlining indications, 
dosing, and available dosage forms. Dr Perissinotti briefl y 
reviewed the clinical trials supporting the use of duvelisib, 
idelalisib, lenalidomide, tazemetostat, and umbralisib in 
relapsed/refractory FL and acalabrutinib, ibrutinib, lenalido-
mide, venetoclax, and zanubrutinib in relapsed/refractory 
MCL. He shared that the National Comprehensive Cancer 
Network (NCCN) guideline recommendations for FL incor-
porate lenalidomide into fi rst- and second-line therapy, with 
other oral oncolytic therapies typically reserved for third-line 
therapy. In contrast, oral therapies predominate in the NCCN 
recommendations for relapsed/refractory MCL. Dr Perissinotti 
wrapped up by illustrating adverse effects associated with the 
different classes of medications.  

Dr Valla then shifted the discussion toward potential barriers 
to medication adherence and outcomes of nonadherence. She 
explained that much of the knowledge on medication adher-
ence with oral oncolytic therapy is based on patients with 
chronic myeloid leukemia and the true impact in NHL is 
poorly understood. Medication nonadherence in NHL may 
lead to inadequate disease control, resistance, unnecessary 

therapy changes, and increased health care costs. Dr Valla 
illustrated challenges with monitoring adherence, noting 
indirect measures of adherence are easier to implement; 
however, patients may misreport or misrepresent adherence. 
In contrast, direct measures of adherence may add cost and 
may not be accurate. She described barriers to adherence in 
NHL, including complexity of the treatment regimen, medica-
tion formulation, duration of therapy, fi nancial burden, adverse 
effects, drug interactions, health beliefs, and the need for 
adjunct supportive medications.  

In the fi nal portion of the presentation, Dr Rees offered 
digital health solutions to improve patient outcomes. Dr Rees 
began by highlighting that current literature suggests pharma-
cist-directed interventions to promote medication adherence 
are effective and pharmacist-directed programs with integrated 
monitoring or routine follow-up demonstrate the most effi -
cacy. She offered the following digital methods of monitoring 
medication adherence:

•  Medication possession ratio or proportion of days covered 
• Virtual observed therapy 
• Digital apps for recording medication doses
• Digital apps for behavioral modifi cation 
• Online platforms
• Smart medication home assistant
• Sensor-enabled platforms 
• Smart pill bottles or dispensers

Dr Rees homed in on ways the pharmacist can facilitate 
medication adherence, including managing drug−drug inter-
actions, monitoring and managing adverse effects, and iden-
tifying and providing solutions for financial toxicity, all of 
which are supported by digital technology. ■

PTCE WOULD LIKE TO ACKNOWLEDGE PHARMACYCLICS LLC, AN ABBVIE COMPANY AND JANSSEN BIOTECH, INC 
FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

TO VIEW THE ON-DEMAND CE SESSION, PLEASE VISIT WWW.PHARMACYTIMES.ORG/GO/ASEMBIA-21-NHL.
THE ACTIVITY IS AVAILABLE THROUGH MAY 18, 2022.

Anthony J. Perissinotti, PharmD, BCOP, highlighted, 
“The trend in low-grade lymphoma over the past decade 
is a shift away from traditional cytotoxic chemotherapy 
toward targeted oral oncolytic therapies.”
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2017 MARKED A turning point in hemophilia with 
the FDA approval of the first nonfactor therapy for 
management of hemophilia. Two speakers, Leslie 

Ward, PharmD, BCPS, BCOP, and James Kenney, 
RPh, MBA, provided an update on the shifting treatment 
landscape in a presentation titled, Closing the Gap in 
Hemophilia Care: Therapeutic Advances in Hemophilia 
A and B, at the 2021 Asembia Specialty Pharmacy 
Virtual Summit.

Dr Ward led with an overview of the basics of hemophilia 
including epidemiology, clinical presentation, and compli-
cations of both the disease and the treatment. She explained 
that the mainstay of therapy for hemophilia has been 
regular replacement therapy with factor concentrates or 
other products to prevent bleeding in severe hemophilia. Dr 
Ward pointed out challenges associated with factor replace-
ment, including the need for administration 2 to 3 days per 
week indefinitely and the development of inhibitors. The 
FDA approval of extended half-life products has offered 
an improvement in patient care; however, patients often 
require product administration every 2 to 4 days for factor 
VIII and every 7 to 14 days for factor IX. Dr Ward illus-
trated that emicizumab, a bispecific monoclonal antibody 
that binds factor X and factor IXa, effectively restores the 
function of missing factor VIII in patients with and without 
inhibitors. She underscored that normal hemostasis is not 
achieved with emicizumab; therefore, it should be used for 
prevention of bleeds, not treatment of bleeding. Potential 
future options include concizumab and fitusiran, both of 
which are being investigated for patients with hemophilia 
A and B with or without inhibitors with a goal of improving 
thrombin generation. Dr Ward wrapped up by reviewing 
gene therapies in phase 3 clinical trials. Valoctocogene 

roxaparvovec is being studied for patients with hemophilia 
A to deliver a functional copy of the defective gene and 
restore factor VIII activity. Etranacogene dezaparvovec is 
under investigation for patients with hemophilia B.

In the second half of the presentation, Mr Kenney
reviewed the economic burden of hemophilia, noting the 
high aggregate costs and financial burden on patients, 
families, and health care systems. He explained that 
payers manage hemophilia therapies under the pharmacy 
benefit via specialty pharmacies, with more plans consid-
ering making the transition from the medical benefit. He 
described the goals of specialty pharmacy management for 
hemophilia as (1) ensuring appropriate use by employing 
clinical guidelines and criteria, prior authorizations, and 
formulary programs; (2) improving clinical management 
by assessing adherence and persistency, patient care 
services, therapy and case management, and promoting 
improved outcomes; (3) optimizing cost management via 
assay management, use of product rebates, and receiving 
the lowest unit cost from dispensing hemophilia treat-
ment centers (HTCs) and specialty pharmacy practices 
(SPPs); and (4) managing site of care and promoting 
factor dispensing through HTC 340B pharmacies and/or 
contracted SPPs. ■

2021 ASEMBIA SPECIALTY PHARMACY VIRTUAL SUMMIT

Hope for Hemophilia

PTCE WOULD LIKE TO ACKNOWLEDGE GENENTECH, A MEMBER OF THE ROCHE GROUP, 
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Lesl ie  Ward,  PharmD, BCPS,  BCOP,  descr ibed 
“nonfactor  therapies as  new prophylact ic  therapies 
for  b leed protect ion in  pat ients  wi th  hemophi l ia  wi th 
and wi thout  inh ib i tors .”

James Kenney,  RPh,  MBA,  pro jected that  “gene 
therapies wi l l  requi re  innovat ive payment  approaches 
based on outcome guarantees for  pat ients ,  prov iders , 
and payers .”
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Paving the Road to PARP Inhibition in Patients 
With Ovarian Cancer

WITH A MONTHLY cost between $17,000 and 
$27,000, specialty pharmacists are instrumental 
in paving the access road to oral oncolytic 

therapy in ovarian cancer. Three excellent speakers at the
2021 Asembia Specialty Pharmacy Virtual Summit, Laura 
M. Alwan, PharmD, BCOP; Sarah Hayward, PharmD, 
BCOP; and Jason Bergsbaken, PharmD, BCOP, engaged 
in a panel discussion, sharing best practices in patient care 
in a presentation titled, PARP Inhibitors in Ovarian Cancer: 
Exploring Patient and Professional Perspectives on Care in 
the Specialty Pharmacy Setting. 

Dr Alwan was the moderator of the program. She began 
the program with differentiating PARP inhibitors used in 
the treatment of ovarian cancer. In terms of adverse effects, 
niraparib is associated with hematologic effects, pulmonary 
effects may be seen with olaparib, and hepatoxicity and 
nephrotoxicity are more frequently observed with rucaparib. 
She explained that differences in adverse effects translate to 
differences in patient monitoring. Dr Alwan outlined dosing 
guidelines for all 3 agents, noting that only olaparib is a 
CYP450 substrate. In addition, niraparib has dosing guide-
lines based on both weight and platelet count. In the final 
portion of her presentation, Dr Alwan examined the place 
in therapy, highlighting that olaparib and niraparib are FDA 
approved for first-line maintenance therapy after a complete 
response to a platinum-based chemotherapy. All 3 agents 
are approved for second-line maintenance, if not previously 
received, and recurrent/metastatic ovarian cancer. 

In the second portion of the presentation, Dr Hayward 
took a deep dive into the data for use of PARP inhibitors 
in ovarian cancer. She touched on therapy combinations 
currently under investigation, including PARP inhibi-
tors combined with VEGF inhibitors and immunotherapy 

agents. She finished by engaging the panel in a discussion 
about when to use combination therapy and how to coor-
dinate care for patients receiving combination therapy. 

Dr Bergsbaken began the final portion of the session 
by reviewing best practices for oral oncolytic therapy 
management. He discussed challenges to accessing oral 
oncolytic therapy including:

•  Out-of-pocket costs
•  Timely access to medications
•  Treatment disparities
• Differences between medical and pharmacy benefits
• Specialized and trained staff to monitor adherence 

and adverse effects  

Dr Bergsbaken described the manufacturer assistance 
programs available for PARP inhibitors as well as nonprofi t 
patient assistance resources. He highlighted best practices for 
oral oncolytic therapy prescribing, education, dispensing/distri-
bution, monitoring/follow-up, and practice management. He 
mentioned the use of split-fi ll as a mechanism to reduce drug 
discontinuation rates, pharmacy costs, and potential waste. Dr 
Bergsbaken described the benefi ts of integrated care delivery 
networks (IDNs) on medication adherence. In the fi nal portion 
of the session, Dr Bergsbaken engaged the panel in a conversa-
tion about how to support patients not fi lling their prescription 
within an IDN and how the COVID-19 pandemic has impacted 
patient outreach programs for patients on PARP inhibitors. ■

PTCE WOULD LIKE TO ACKNOWLEDGE GLAXOSMITHKLINE FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

TO VIEW THE ON-DEMAND CE SESSION, PLEASE VISIT WWW.PHARMACYTIMES.ORG/GO/ASEMBIA-21-OVARIAN.
THE ACTIVITY IS AVAILABLE THROUGH MAY 24, 2022.

Laura M.  Alwan,  PharmD, BCOP,  underscored that 
“ the h ighest  response rates  to  PARP inh ib i tors  are 
observed in  pat ients  wi th  BRCA  mutat ions,  even 
compared wi th  other  homologous recombinat ion 
def ic iency mutat ions;  however ,  some ef f icacy is  seen 
in  pat ients  wi thout  any genet ic  mutat ions.”
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Oral Formulations Dominate New 
Oncology Drug Approvals 

MORE THAN HALF of new oncology drugs 
approved in the past 5 years are available as 
oral dosage forms. A pair of experts at the 2021 

Asembia Specialty Pharmacy Virtual Summit, Ashley E. 
Glode, PharmD, BCOP, and Kirollos S. Hanna, PharmD, 
BCPS, BCOP, provided a clinical update on recent approvals 
in a presentation titled, Oncolytics: Optimizing Therapy and 
Care for Patients Receiving Treatment.

Dr Glode concisely reviewed safety and effi cacy data on new 
oncology drug approvals for solid tumor malignancies in the past 
13 months (TABLE 1). Dr Glode also provided pharmacy consid-
erations for each new drug including indication, dose, formula-
tion, emetic risk, drug interactions, warnings and precautions, 
and instructions for missed doses and dose modifi cations. She 
shared a case example of a patient to demonstrate treatment 
selection considerations and differences of 2 new agents, pral-

setinib and selpercatinib, both approved for rearranged during 
transfection (RET) fusion-positive metastatic non−small cell 
lung cancer (NSCLC).  

In the second half of the session, Dr Hanna stepped 
up to review new oral agents for use in patients with 
hematologic malignancies (TABLE 2). He also discussed 
pharmacy considerations, safety, and effi cacy data. 
Dr Hanna emphasized how specialty pharmacists can help to 
counsel and follow up with patients while discussing a case where 
the patient was initiating therapy with tazemetostat for his refrac-
tory follicular lymphoma. Dr Hanna reviewed several promising 
agents in the pipeline including fruquintinib, mobocertinib, 
sotorasib, veliparib, and xevinapant. He encouraged the audience 
to prepare for new drug approvals with staff education, submis-
sion to pharmacy and therapeutics or formulary committees, 
development of electronic medical record support and clinical 
pathways, implementation of risk evaluation and management 
strategies (REMS), and creation of patient resources. ■

PTCE WOULD LIKE TO ACKNOWLEDGE BLUEPRINT MEDICINES AND EPIZYME INC 
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TABLE 2. NEW ORAL DRUG APPROVALS FOR 
HEMATOLOGIC MALIGNANCIES

New Drug 
Approval Indication Approval 

Date

Azacitidine Acute myeloid leukemia 9/1/20

Decitabine/ 
Cedazuridine

Myelodysplastic syndrome 
and chronic myelomonocytic leukemia

7/7/20

Tazemetostat R/R follicular lymphoma and 
epithelioid sarcoma

6/18/20

Umbralisib R/R follicular and marginal 
zone lymphomas

2/5/21

 R/R, relapsed/refractory.

TABLE 1. NEW ORAL DRUG APPROVALS FOR SOLID 
TUMOR MALIGNANCIES

New Drug 
Approval Indication Approval 

Date

Avapritinib GIST with PDGFRA exon 18 mutation 1/9/20

Capmatinib NSCLC MET exon 14 skipping mutation 5/6/20

Pemigatinib Cholangiocarcinoma with FGFR2 genetic 
alternation

4/20/20

Pralsetinib NSCLC, RET fusion-positive
Thyroid cancer, RET fusion-positive

9/4/20 
12/1/20

Ripretinib Advanced GIST 5/15/20

Relugolix Advanced prostate cancer 12/18/20

Selumetinib Neurofi bromatosis type 1 4/10/20

Selpercatinib Metastatic RET fusion + NSCLC
RET fusion+ thyroid cancer
RET-mutant medullary thyroid cancer

5/8/20

Tazemetostat Epithelioid sarcoma 1/23/20

Tepotinib NSCLC MET exon 14 skipping mutation 2/3/21

Tivozanib Metastatic renal cell carcinoma 3/10/21

Tucatinib In combination with trastuzumab and 
capecitabine for advanced, HER2+ breast 
cancer (including brain metastasis)

4/17/20

HER, human epidermal growth factor receptor; GIST, gastrointestinal stromal 
tumor; FGFR2, fi broblast growth factor receptor 2; NSCLC, non−small cell lung 
cancer; RET, rearranged during transfection; PDGFRA, platelet-derived growth 
factor receptor, alpha.

Kirollos S. Hanna, PharmD, BCPS, BCOP, emphasized, 
“Pharmacists are essential  to providing cl inical 
considerat ions and operat ional  best pract ices to 
opt imize oral  chemotherapy management and pat ient 
outcomes.”

Ashley E.  Glode, PharmD, BCOP, highl ighted, “As 
more agents are approved with s imi lar  mechanisms and 
indicat ions,  i t ’s  cr i t ical  to discern di f ferences including 
eff icacy in specif ic populat ions,  adverse effects,  and 
administrat ion points.”



33PHARMACYTIMES.ORG
JULY  2021

www.pharmacytimes.org

2021 ASEMBIA SPECIALTY PHARMACY VIRTUAL SUMMIT

Updates in the Management 
of Pediatric Atopic Dermatitis

ATOPIC DERMATITIS (AD) occurs in 10% 
to 20% of children and is associated with itching, 
infection, social stigma, and sleep disruption that 

can signifi cantly affect quality of life. Two speakers, Anthony 
Mancini, MD, FAAP, FAAD, and Shannon Rotolo, PharmD, 
BCPS, provided an update on the management of moderate to 
severe pediatric AD at a virtual symposium held in conjunction 
with Asembia.

Dr Mancini kicked off the program by presenting a patient 
case and discussing the burden and diagnosis of AD in the 
pediatric population. He discussed the goals of therapy and 
emphasized that for each goal, there are specifi c interventions 
that can help manage the patient’s AD and achieve those goals. 
The use of a good emollient or barrier repair agent is encouraged 
to restore and maintain the skin’s barrier. Topical anti-infl amma-
tory agents are recommended for improving infl ammation and 
relieving itching. Antibiotics and sodium hypochlorite baths are 
used to treat and/or prevent infection. 

Dr Mancini reviewed best practices for the use of topical corti-
costeroids, with the least potent agents being used on the face 
or skin folds and the higher potency agents reserved for more 
moderate to severe involvement of the trunk and extremities. 
Topical calcineurin inhibitors may also be considered for short-
term or intermittent long-term therapy. They are frequently used 
for sensitive locations such as the periorbital region. 

Dr Mancini discussed newer therapies for pediatric AD treat-
ment, such as the topical PDE4 inhibitor crisaborole, approved 
for mild to moderate AD in patients as young as 3 months old. 
This newer agent’s exact role is still evolving but it is another 
great option for sensitive skin locations because it is also steroid 
sparing. Dr Mancini covered dupilumab, which is an interleukin 
(IL)-4 and IL-13 receptor blocker and the fi rst approved biologic 
for pediatric AD. It has shown effi cacy in children 6 years and 
older with moderate to severe AD. To conclude, Dr Mancini 

covered clinical pearls and emphasized that written action plans 
increase adherence and should be provided to parents and/or 
caregivers of the affected child. 

Dr Rotolo discussed the role of the specialty pharmacist by 
highlighting 2 patient case scenarios for the audience. She talked 
about the importance of counseling caregivers on appropriate 
dosing and administration considerations, such as avoiding a 
“pea-size” amount and instead emphasizing a very thin layer 
or “just enough to cover the area.” Whenever possible, parents 
and/or caregivers should be asked to demonstrate the amount 
they are applying to confi rm overdosage or underdosage is not 
occurring. She discussed important counseling pearls related to 
dupilumab and omalizumab. 

Dr Rotolo also discussed the importance of appropriate 
age-based pharmacist interactions. Other pearls include using 
nonmedical language, reinforcing basic skincare, and addressing 
steroid phobia. Monitoring, adherence, and persistence are 
also important for the pharmacist to be involved in as there is 
a signifi cant adherence drop-off over time. Moreover, pharma-
cists should know when to refer patients (eg, signs of infection, 
frequent psychosocial disruptions, intolerable adverse effects, 
and no rash improvement). ■
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Anthony Mancini, MD, FAAP, FAAD, highlighted, 
“New and emerging therapeutics are opening the door 
to a bright future in the atopic dermatitis treatment 
landscape and offer patients more options to effectively 
manage their disease.”

Shannon Rotolo, PharmD, BCPS,  noted “Special ty 
pharmacists are wel l  posit ioned to effect ively 
counsel  chi ldren and their  caregivers on treatment 
expectat ions and provide resources to overcome 
treatment barr iers such as nonadherence and access-
related chal lenges.”
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The Role of Specialty and Managed Care 
Pharmacists in the Management of 

Psoriatic Disease With Interleukin Inhibitors 

INTERLEUKIN INHIBITORS ARE an emerging 
treatment option for the management of psoriatic arthritis 
(PsA), and recent updates were provided during a virtual 

symposium in conjunction with Asembia by Jamie McConaha, 
PharmD, NCTTP, BCACP, CDE, and Renee Baiano, 
PharmD, CSP. Dr McConaha began the discussion with an 
overview of PsA and symptomatology. Early recognition and 
diagnosis were also emphasized because delaying treatment 
(even by 6 months) can cause permanent joint damage. A 
case study was applied throughout the discussion to help the 
audience apply their knowledge and further their understanding 
of managing patients with PsA. 

The exact cause of PsA is unknown but thought to result from 
a mixture of genetic, environmental, and immunologic factors. 
Dr McConaha reviewed classifi cation criteria and the impor-
tance of assessing quality of life among patients with PsA. She 
then went on to review the goals of therapy and current and 
emerging therapies for the management of PsA.  

Discussion around treatment for PsA began with the 
importance of the physical assessment and defining clinical 
response using the American College of Rheumatology 
(ACR)-20% improvement criteria among other index scores 
and laboratory testing. It is also crucial to manage comor-
bidities such as cardiovascular disease, diabetes, obesity, and 
metabolic syndrome. 

Dr McConaha then briefl y discussed the various historical 
treatment modalities available for PsA (eg, tumor necrosis 
factor inhibitors). She then highlighted the interleukin pathways 
(IL-17 and IL-23) that were the focus of this discussion. Effi -
cacy and safety data for each of the IL-17 and Il-23 inhibitors 
were reviewed, emphasizing agents approved (eg, guselkumab, 
ixekizumab, secukinumab, and ustekinumab). Available effi cacy 
and safety data for investigational agents bimekizumab, risanki-

zumab, and tildrakizumab were also reviewed. The patient case 
presented earlier was continued to help the audience test their 
clinical decision making.

Dr Baiano then turned the discussion onto the role of 
specialty and managed care pharmacists in managing psoriatic 
disease. She reviewed the signifi cant economic burden of PsA 
in both direct and indirect costs, highlighting that a system-
atic review found PsA to be the most expensive infl ammatory 
disease. Despite the high treatment costs, it is crucial to treat 
PsA, as untreated patients experience complications (eg, joint 
damage, severe physical limitations, and disability) and have 
increased mortality. 

Dr Baiano then discussed the role of the pharmacist in 
controlling costs, educating patients, performing drug utili-
zation reviews, and patient monitoring. Pharmacists also 
need to be involved in adherence support because about 
50% of patients with PsA do not take their medications as 
prescribed. Since adverse effects occur in almost half of all 
patients receiving biologics, pharmacists can play an integral 
role in helping patients manage adverse effects and expecta-
tions regarding their treatment. Moreover, regular interaction 
between the specialty pharmacist and the patient is essential 
to the continuity of care. ■
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Jamie McConaha, PharmD, NCTTP, BCACP, CDE, 
explained that “Early recognit ion and diagnosis are 
essential  in PsA because delaying treatment (even by 
6 months)  can cause permanent joint  damage.”

Renee Baiano, PharmD, CSP,  emphasized, “Despite 
the high treatment costs,  i t  is  crucial  to treat PsA, as 
untreated pat ients experience complicat ions (eg, joint 
damage, severe physical  l imitat ions,  and disabi l i ty ) 
and have increased mortal i ty.”
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Wet AMD: Updates in Treatment to Optimize 
Visual Acuity and Patient Adherence  

WET OR NEOVASCULAR age-related 
macular degeneration (nAMD) is the leading 
cause of irreversible vision loss in developed 

countries. Dilsher Dhoot, MD, presented, along with Yuqian 
Liu, PharmD, on nAMD during a virtual symposium held in 
conjunction with Asembia. Dr Dhoot and Dr Liu engaged the 
audience with patient case examples and a lively discussion 
on key challenges and developments in the nAMD treatment 
landscape. Dr Dhoot began the discussion with an overview 
noting that it affects approximately 9% of adults globally, and 
prevalence increases with age. He emphasized that the number 
affected is expected to double by the year 2050. Wet AMD 
occurs due to abnormal blood vessels starting to grow under 
the macula, mediated by a protein called vascular endothelial 
growth factor (VEGF). Unfortunately, neovascularization 
typically results in severe vision loss. Dr Dhoot discussed the 
prevention of progression to advanced AMD. 

Anti-VEGF treatment is the standard of care and includes 
ranibizumab, bevacizumab (off-label), afl ibercept, and broluci-
zumab. These agents are administered via intravitreal injection. 
Dr Dhoot reviewed real-world evidence which suggests that 
treatment at regular and recommended intervals is correlated 
with improved visual outcomes. However, there is a signifi -
cant burden experienced by patients in scheduling follow-up 
appointments and many patients discontinue therapy or are lost 
to follow-up. Dr Dhoot then spent some time reviewing select 
emerging agents that have the potential to preserve vision and 
improve visual outcomes. Faricimab is unique in that it is the 
fi rst agent that targets angiopoietin-2 in addition to VEGF-A. It 
is being studied at multiple dosing intervals as long as 16 weeks. 
Ranibizumab is being investigated as a port-delivery system 
in the form of an ocular implant that is surgically inserted 
and refi lled in-offi ce with preliminary data showing 6 months 
between port refi lls. Effi cacy of higher doses of afl ibercept are 
being investigated in patients with refractory nAMD.  

Dr Liu then went on to discuss considerations that affect 
managed care professionals. She began her presentation with 
the importance of adherence and discussed patient-reported 
barriers. For example, 53% to 58% of Medicare patients 
discontinue treatment within the fi rst year for various reasons 
including necessity beliefs, physical disabilities, transportation 
barriers, or time commitment. Therefore, emerging treatment 
options may provide additional benefi ts to patients and society 
through improved adherence via new dosing mechanisms and 
longer dosing intervals. If a patient cannot maintain adherence, 
2 different strategies have been employed to decrease burden: 
novel therapies and treat-and-extend (TREX). Novel therapies 
are designed to achieve extended treatment intervals in an 
attempt to improve treatment adherence. The TREX approach 
aims to maximize benefi t of treatment when patients cannot 
achieve 100% adherence.

Dr Liu fi nished her discussion by reviewing the importance of 
the specialty and managed care professionals’ role concerning 
cost management, product preferencing, targeted adherence 
programs, and educating and counseling patients. Treat-
ment should be individualized to optimize clinical outcomes. 
Cost-effectiveness should also be an important consideration 
when selecting therapies. The AMD space is rapidly changing 
and requires collaborative effort among providers, payers, 
and patients to ensure that maximum clinical benefi t can 
be achieved. ■
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Dilsher Dhoot,  MD ,  noted, “Real-world evidence 
suggests that frequent treatment is correlated with 
improved visual outcomes; however, loss to follow-up 
and treatment discontinuation are key challenges in 
management of patients with wet AMD.” 

Yuqian Liu,  PharmD, outlined that “It requires 
collaborative effort among providers, payers, and patients 
to ensure that maximum clinical benefit can be achieved.”
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Specialty Pharmacists’ Role in the Management 
of Idiopathic Pulmonary Fibrosis 

IDIOPATHIC PULMONARY FIBROSIS (IPF) 
makes up 20% of all interstitial lung diseases (ILDs) 
within the United States. It is a chronic, progressive, 

irreversible, fi brosing interstitial pneumonia of unknown cause 
that is characterized by progressive worsening of dyspnea 
and lung function. Steven Nathan, MD, and Melanie Radi, 
PharmD, CSP, provided an excellent presentation to specialty 
pharmacists on the management of IPF during a virtual 
symposium held in conjunction with Asembia. 

The clinical presentation, risk factors, and pathophysiology 
of IPF were reviewed at the start of the symposium by Dr 
Nathan. IPF diagnosis is highly complex, and misdiagnosis 
occurs in 40% of cases. Since the median survival of IPF is 3.8 
years, early diagnosis and initiation of treatment are important. 
Patients with IPF may experience frequent hospitalizations for 
exacerbations during the course of their illness, which causes 
a signifi cant economic impact on the health care system, espe-
cially as the disease progresses. 

The goals of IPF treatment include slowing disease 
progression and improving patient symptoms and quality of 
life. Presently, the antifibrotics nintedanib and pirfenidone 
are recommended in the treatment of IPF and more than 6 
years of real-world experience in their use has further added 
to the wealth of data. Real-world data showed a significant 
reduction in the decline rate of forced vital capacity and total 
lung capacity in advanced IPF (P <.001). The real-world 
benefits of antifibrotics also demonstrated lower all-cause 
mortality during the first 2 years of treatment and decreased 
acute hospitalizations. There was no significant difference 
in all-cause mortality between nintedanib and pirfenidone 
but pooled data from clinical trials and observational studies 
suggest that antifibrotic therapies may improve life expec-

tancy. Although these agents are available for management of 
IPF, many patients remain untreated. 

Dr Radi then continued the discussion by examining the 
role specialty pharmacists can play in addressing unmet 
needs in the management of IPF. She began by empha-
sizing the importance of pharmacist education, including 
smoking cessation, the importance of immunizations, and 
supplemental oxygen in appropriate patients. Prompt treat-
ment helps preserve lung function, reduces the risk of acute 
exacerbations, and improves outcomes. Therefore, specialty 
pharmacists can advocate for early treatment to patients and 
clinicians and help avoid delays in therapy. 

Dr Radi also emphasized the importance of managing 
expectations concerning adverse effects of antifibrotic 
therapies and drug therapy monitoring. Patients frequently 
assume because they are feeling better that they no longer 
need medication or might stop medication due to adverse 
effects. However, it is essential that patients continue 
therapy to optimize IPF outcomes. Therefore, pharma-
cists can help assess medication adherence, safety, and 
efficacy during medication monitoring and check-ins 
with patients. ■
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Steven Nathan, MD,  noted, “The development of 
ant i f ibrot ics caused a seismic shi f t  in the treatment of 
IPF and although neither agent is  curat ive,  both s low 
disease progression and impact survival .” 

Melanie Radi,  PharmD, CSP,  h ighl ighted, “Optimizing 
care through pat ient-centered care management 
programs that emphasize communicat ion and 
educat ion can improve outcomes and health-related 
qual i ty of  l i fe for pat ients with IPF.”
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Oral Small Molecule Therapies O� er New Treatment 
Options for Patients With Multiple Sclerosis

MULTIPLE SCLEROSIS (MS) affects 
approximately 1 million people within the United 
States and signifi cantly impacts quality of life 

among those affected. Aimee M. Banks, PharmD, BCPS, 
MSCS, and Amanda Hickman, PharmD, MPH, MSCS, 
engaged the audience on the management of MS in a dynamic 
virtual symposium held in conjunction with Asembia. 

An overview of MS epidemiology, risk factors, and 
pathogenesis was provided at the start of the symposium 
by Dr Banks. Dr Banks also discussed acute and chronic 
symptoms of MS, the 3 phenotypes and modifiers of MS, 
and the disease course. The diagnosis of MS is founded in 
dissemination in space and time, with magnetic resonance 
imaging being the gold standard. Dr Banks reviewed the 
importance of the differential diagnosis to exclude condi-
tions that commonly mimic the clinical presentation of MS. 
The McDonald Criteria is the gold standard used by clini-
cians for diagnosing MS. 

Dr Banks discussed the goals of therapy for MS, which are 
addressing acute relapses, modifying risk factors, modifying 
the disease course, and treating symptoms. At present, there 
are 3 main modalities included in MS disease-modifying 
therapy (DMT): (1) platform technologies, (2) oral agents, 
and (3) monoclonal antibodies. The recent explosion of new 
therapies in the form of small molecules was a focus of this 
symposium. Dr Banks began with the sphingosine-1-phosphate 
(S1P) modulators (fi ngolimod, siponimod, ozanimod, and 
ponesimod). S1P modulators are approved for relapsing forms 
of MS and sequester lymphocytes, causing reduced migration 
into the central nervous system. The effi cacy and safety of the 
S1P modulators were reviewed, including contraindications, 
typical adverse effects, serious adverse effects, and major drug 
interactions. Dr Hickman covered the oral fumaric acid deriva-
tives (dimethyl fumarate, monomethyl fumarate, diroximel 
fumarate) and cladribine, including effi cacy and safety as well 
as important considerations for dosing and monitoring. 

Dr Hickman continued the discussion by highlighting the 
role of specialty pharmacists in MS management. She empha-
sized that specialty pharmacists have 5 main areas in which 
they contribute signifi cantly to the care of patients with MS: 
(1) patient empowerment, (2) medication and practitioner 
access, (3) medication safety and tolerability, (4) medication 
appropriateness, and (5) improving clinical outcomes. She 
then reviewed the signifi cant burden that patients, their loved 
ones, and caregivers experience. Specialty pharmacists can 
help alleviate some of this burden by providing counseling, 
adherence management, patient empowerment, and support. 

Dr Hickman emphasized the role that adherence plays in 
the outcomes of patients with MS, particularly among patients 
who are taking oral DMTs, as 1 in 5 do not adhere to their 
prescribed medications. Issues with access to medication also 
result in 1 in 5 patients going without medication, which can 
signifi cantly impact their disease course and quality of life. 
Dr Hickman also highlighted that in addition to adverse effect 
counseling, patients also want to know more about the effi cacy 
and expectations of their treatments. 

Empowering patients with MS is a major role of the specialty 
pharmacist. Fifty percent of patients with MS could be affected 
with major depressive disorder, which has been correlated with 
nonadherence (5 times more likely to not adhere). Specialty 
pharmacists should ask about mental health during assess-
ments and check-ins, offer resources, and report concerns to 
the patient’s provider. ■
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Aimee M. Banks, PharmD, BCPS, MSCS,  stated,
“It  is great to know we have a good range of effective 
options so that we may individualize treatment for our 
patients with MS.”

Amanda Hickman, PharmD, MPH, MSCS,  explained 
that “diff iculty accessing medications for MS is a 
signif icant barrier leading to 1 in 5 patients who go 
without medications.”
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The Role of Combination Therapies in the Treatment 
of Pulmonary Arterial Hypertension

REBECCA ATTRIDGE, PHARMD, MSc, 
BCPS, BCCP, and Neda Hanson, PharmD, MPH, 
provided an engaging presentation on pulmonary 

arterial hypertension (PAH) treatment guidelines and updates 
in the management of patients with this complex diagnosis 
during a virtual symposium held in conjunction with Asembia. 
A patient case was reviewed throughout the discussion to give 
the audience the opportunity to apply their knowledge and 
improve clinical decision making. Throughout the presentation, 
the speakers engaged in discussion on key challenges such as 
adherence barriers and unmet needs in PAH care.

Dr Attridge kicked off the discussion by reviewing the 
epidemiology, clinical presentation, and the World Health 
Organization functional classifi cation of PAH. Early and accu-
rate diagnosis by means of right heart catheterization is crucial 
in the treatment of PAH, as an incorrect diagnosis can lead to 
treatment that is not effi cacious or even harmful. Dr Attridge 
then went on to discuss supportive measures in PAH care and 
goals of therapy, which include achieving low-risk status. She 
reviewed risk status, which takes clinical, functional, exercise, 
and hemodynamic parameters into account. Achievement of 
low-risk status is the main treatment goal because registry 
data show an association with better survival and outcomes. 
In addition, patients with low-risk status are more likely to 
avoid transplant. 

Dr Attridge then highlighted key points for each drug that falls 
into the 3 major pathobiological pathways that are therapeutic 
targets for treatment. She concisely explained the guidelines 
for initial therapy in treatment-naïve patients followed by the 
approach to care in those who are considered treatment expe-
rienced. Reassessment and evaluation of treatment is critical 
for PAH management to optimize outcomes. Patients should be 
reevaluated after 3 to 6 months and treatment adjusted based on 
estimated risk, adverse effects, and patient preference. There is 
a growing body of evidence in favor of initial combination or 

sequential combination therapies to target multiple areas of these 
pathobiological pathways at once, resulting in improved hemo-
dynamic parameters, symptomatic relief, and improved exercise 
capacity. Dr Attridge covered recent trial data related to combi-
nation therapy that is now considered the standard of care in 
PAH management. 

Dr Hanson continued the discussion by reviewing phar-
macy management tools in PAH and the role of the specialty 
pharmacist. A patient-centered approach to care is important 
in management of PAH to achieve low-risk status. PAH not 
only affects a person’s ability to perform physical activity but 
also impacts their psychological well-being, with anxiety and 
depression being common. Additionally, patients often have 
multiple comorbidities resulting in both themselves and their 
caregivers managing complex medication regimens. Phar-
macists can play an integral role in utilization management, 
medication therapy management and drug access, patient 
education/counseling, adherence, drug–drug interactions, 
management of adverse effects, management of Risk Evalu-
ation and Mitigation Strategy requirements, and helping 
patients manage barriers and challenges. Dr Hanson wrapped 
up her presentation with a review of several PAH therapies in 
the pipeline and a discussion of the impact of COVID-19 on 
the PAH management landscape. ■
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Neda Hanson, PharmD, MPH, highl ighted, “PAH 
treatment regimens can be complex and a pat ient-
centered approach with shared decis ion making as a 
key component is  crucial  to achieve low-r isk status.”

Rebecca Attr idge, PharmD, MSc, BCPS, BCCP, 
discussed, “ Ini t ia l  and sequential  combinat ion therapy 
that targets mult iple pathways in the pathogenesis 
of  PAH can provide long-term benefi ts but requires a 
team-based approach with careful  in i t iat ion,  t i t rat ion, 
and monitor ing.”
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Antiviral Therapy for the Prevention 
and Treatment of Infl uenza 

AN ENGAGING VIRTUAL symposium held in 
conjunction with Asembia was presented by James 
Lewis, PharmD, FIDSA, and Donald Klepser, 

PhD, MBA. The topic of the evening was the current state 
of infl uenza and updates related to use of antivirals for fl u 
prevention and treatment. Dr Lewis began the discussion by 
reviewing the etiology, pathophysiology, and risk factors for 
complications associated with infl uenza. He emphasized the 
patient populations and comorbidities that put one at higher 
risk for contracting infl uenza and experiencing complications 
related to the virus. 

Dr Klepser then highlighted the clinical burden of infl uenza, 
which included a comparison of infl uenza seasons before and 
during the COVID-19 pandemic. Although the 2020-2021 
season has seen dramatically lower infl uenza rates, which is 
attributed to masking protocols and other COVID-19 prevention 
strategies, the threat of the seasonal virus remains, and pharma-
cists must be vigilant. 

Dr Lewis stressed the importance of vaccination because it 
is still the best tool in the arsenal against infl uenza. He then 
shifted gears to cover the role of available antiviral therapies 
that have indications and usefulness for both prevention and 
treatment of infl uenza. Antiviral therapy is recommended as 
soon as possible when infl uenza is suspected and it is accept-
able to initiate therapy past 48 hours in high-risk and/or hospi-
talized patients. The neuraminidase inhibitors are the most 
common agents used in the treatment of infl uenza and effi cacy 
and safety data were reviewed. 

Dr Lewis went on to discuss the new updates in the land-
scape of antivirals including an expansion of the indication 
of intravenous peramivir to include pediatric patients aged 6 
months to 12 years. He delved into data related to the most 
recent agent to receive approval, baloxavir, reviewing its 
mechanism of action, dosing considerations, and safety and 
effi cacy data. Baloxavir selectively inhibits endonuclease 
function in the polymerase acidic protein and, unlike other 

available treatments, is administered as a single dose based 
on weight. It is approved in individuals 12 years and older for 
the treatment of acute uncomplicated infl uenza or in those at 
high risk of developing infl uenza-related complications based 
on data from the CAPSTONE 1 and 2 trials. Most recently, the 
agent received approval for postexposure household prophy-
laxis based on data from the BLOCKSTONE trial. Dr Lewis 
covered the miniSTONE-2 trial, which examined the use of 
baloxavir in children aged 1 to 12 years.  Finally, he discussed 
preliminary results of the FLAGSTONE trial for hospitalized 
patients with severe infl uenza, which so far did not appear to 
show a clear benefi t of combination therapy with baloxavir and 
a neuraminidase inhibitor.

Dr Klepser discussed infl uenza education and support from 
a managed care perspective. The approach to disease manage-
ment is multifaceted and includes access to rapid diagnostic 
testing, initiation of antiviral therapy early when appropriate, 
expanding access and education regarding early antiviral 
therapy, enhancing patient education regarding vaccination, 
improving patient adherence and minimizing adverse effects, 
and ensuring clinicians use current CDC recommendations to 
initiate antiviral therapy early. Pharmacists play an integral role 
in the management of infl uenza by ensuring that antivirals are 
initiated in appropriate patients and started as soon as possible. ■

PTCE WOULD LIKE TO ACKNOWLEDGE GENENTECH, A MEMBER OF THE ROCHE GROUP, 
FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

TO VIEW THE ON-DEMAND CE SESSION, PLEASE VISIT WWW.PHARMACYTIMES.ORG/GO/ASEMBIA-21-FLU.
THE ACTIVITY IS AVAILABLE THROUGH MAY 18, 2022.

James Lewis,  PharmD, FIDSA,  stressed, “Although the 
2020-2021 season has been marked with dramatical ly 
lower rates of  inf luenza, the threat of  the seasonal 
v irus remains,  and pharmacists must be vigi lant in 
di f ferent iat ing f lu and COVID-19 as the current season 
comes to an end and in the future.”

Donald Klepser,  PhD, MBA,  noted, “ In pat ients 
who have suspected or conf irmed inf luenza, ear ly 
intervent ion with ant iv irals can have improved cl inical 
outcomes for people at  high r isk of  inf luenza-related 
complicat ions,  as wel l  as potent ial  cost savings for the 
health care system as a whole.”
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Updates in the Management of Long-Chain
Fatty Acid Oxidation Disorders 

JERRY VOCKLEY, MD, PhD, and Richard Faris, 
PhD, MS, RPh, delivered an excellent presentation 
on long-chain fatty acid oxidation disorders (LC-

FAODs) at a virtual symposium in conjunction with Asembia. 
The presentation was especially impactful as it included 
an interview highlighting a patient’s perspective on being 
diagnosed and living with LC-FAOD. Dr Vockley kicked 
off the discussion with an overview of long-chain fatty 
acid metabolism and diagnosis. FAODs are rare inherited 
autosomal recessive disorders that cause serious errors in 
metabolism. LC-FAODs result from defects in enzymes 
responsible for fatty acid transport into the mitochondria or 
defects in enzymes responsible for mitochondrial β-oxidation 
which renders the body unable to convert long-chain fatty 
acids into energy.

LC-FAODs are primarily diagnosed from newborn 
screening (NBS). NBS together with early intervention 
have played a significant role in decreasing mortality rates. 
However, despite early diagnosis, patients continue to 
experience morbidity, including frequent hospitalizations 
and major medical events. Clinical manifestations vary by 
age of the patient and type of LC-FAOD present but often 
include hypoketotic hypoglycemia, cardiomyopathy leading 
to arrythmias, and myopathies. Clinically, episodic crises of 
energy metabolism (especially during physical stress, infec-
tion, or fasting) are characteristic of LC-FAODs. As a result, 
there is a significant impact on quality of life for both the 
affected patient and their caregivers. 

Dr Vockley continued his discussion by reviewing 
the standard of care for all patients with FAODs, which 
includes avoidance of fasting, aggressive treatment during 
illness, carnitine supplementation (although controversial), 
maintaining a low-fat diet, and ingestion of medium-chain 
triglycerides (MCTs). Recently, triheptanoin (C7) became the 
first FDA-approved MCT to treat LC-FAODs. Dr Vockley 
explained that this new agent provides an alternative source 

of fatty acids that can bypass the defective enzymes and 
allow energy production to occur. He also reviewed the trial 
data for this drug including efficacy and safety.

Dr Faris continued the discussion with a focus on rare 
diseases, including managed care and specialty professionals’ 
role in improving access to therapies and optimizing patient 
outcomes. LC-FAODs significantly affect quality of life for 
both patients and caregivers. While data related to direct and 
indirect costs associated with LC-FAODs are lacking, it can 
be surmised that financial burden associated with hospitaliza-
tions and caregiving time is large. Dr Faris explained that the 
major drivers of adverse outcomes for LC-FAODs include 
hypoglycemia, rhabdomyolysis, and cardiomyopathy.

Therefore, it is very important that managed care and 
specialty professionals have a thorough understanding of 
LC-FAODs, therapies for treatment (including safety and 
efficacy), and the patient journey. Furthermore, it is essen-
tial that patients have access to the care they require; thus, 
Dr Faris also discussed the importance of competency in 
reimbursement services (eg, prior authorizations, co-pay 
support, and patient assistance programs), care manage-
ment, and reporting/follow-up. Triheptanoin has special 
instructions and requirements for administration. Patients 
need to be educated on how to take the medication, proper 
storage and handling, expectations for adverse effects (and 
mitigation strategies), and the importance of adherence 
and persistence. ■

PTCE WOULD LIKE TO ACKNOWLEDGE ULTRAGENYX PHARMACEUTICAL INC 
FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.
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THE ACTIVITY IS AVAILABLE THROUGH MAY 24, 2022.

Jerry Vockley, MD, PhD,  h ighl ighted, “Newborn 
screening has played an integral  role in decreasing 
mortal i ty associated with LC-FAODs; however,  the 
morbidity and qual i ty-of- l i fe impact remain high.” 

Richard Faris,  PhD, MS, RPh,  explained that 
“Special ty pharmacists can help pat ients and 
caregivers by ensuring they understand al l  aspects of 
proper administrat ion and storage of tr iheptanoin.”
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New Frontiers in the Management 
of Neuromyelitis Optica Spectrum Disorder 

A VIRTUAL SYMPOSIUM HELD in 
conjunction with Asembia updated specialty and 
infusion pharmacists on the evolving treatment 

of neuromyelitis optica spectrum disorder (NMOSD). Eoin 
P. Flanagan, MB, BCh, and Erica Marini, PharmD, MS, 
BCPS, delivered an informative and engaging presentation 
highlighting the recent drug approvals for the management 
of NMOSD. NMOSD is an acquired inflammatory 
demyelinating disease of the central nervous system. A single 
NMOSD attack can be severe, causing permanent blindness 
or paraplegia. 

Dr Flanagan began the discussion with an overview of 
NMOSD epidemiology, highlighting the signifi cant disparity 
in women to men (9:1) affected by this disorder. NMOSD is 
rare, affecting 4000 to 15,000 people in the United States. In 
2004, an antibody biomarker of NMO was discovered, bound 
to aquaporin-4 (AQP4). AQP4 was initially 73% sensitive and 
91% specifi c for the diagnosis of NMO. Dr Flanagan reviewed 
the pathophysiology, clinical features, attack severity, and 
disease course of NMOSD. He also emphasized the impor-
tance of differentiating from multiple sclerosis (MS) as many 
of the disease-modifying therapies for MS are ineffective or 
can make NMOSD worse. 

Dr Flanagan then discussed the current treatment strategies 
for NMOSD, which are aimed at preventing attacks. Treatment 
is divided into acute and chronic attack prevention. Acute attack 
treatment initially begins with intravenous corticosteroids with 
or without plasma exchange (PLEX). Several immunosuppres-
sants (azathioprine, mycophenolate, and rituximab) have been 
used off-label. Recently, the FDA approved 3 monoclonal anti-
bodies for AQP4-IgG positive NMOSD (eculizumab, inebili-
zumab, and satralizumab). Dr Flanagan reviewed the effi cacy 
and safety data from the PREVENT, N-MOmentum, SAkuraSky, 
and SAkuraStar trials for the 3 new agents. All 3 agents 
signifi cantly improved relapse rates compared with placebo 
but differ in their route and frequency of administration and 
required monitoring. 

Dr Marini then continued the symposium by reviewing the 
role of specialty and infusion pharmacists in the manage-
ment of NMOSD. NMOSD significantly affects the quality 
of life of individuals impacted by this disorder, causing pain 
and affecting their ability to work. NMOSD also causes a 
significant financial burden with prescription medica-
tions, hospitalizations, and lost income, hitting patients 
the hardest. 

Pharmacists can play an integral role in managing 
NMOSD by educating patients throughout the treatment and 
disease course, facilitating access to treatments as early as 
possible (including financial assistance programs, REMS), 
educating clinicians, adverse effect management, and medi-
cation monitoring. Dr Marini discussed premedication, 
dosing, administration, adverse effects, and monitoring 
for each agent; eculizumab and inebilizumab are adminis-
tered intravenously whereas satralizumab is administered 
subcutaneously by self-injection. Drug-specific factors 
and patient preference should be considered when tailoring 
treatment to specific patients. 

Dr Marini also emphasized the importance of managing 
patient expectations regarding immunosuppression, including 
the importance of vaccination. Patients should have a thor-
ough understanding of what to expect before, during, and 
after their treatment and when to reach out to their health 
care provider. ■

PTCE WOULD LIKE TO ACKNOWLEDGE GENENTECH FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

TO VIEW THE ON-DEMAND CE SESSION, PLEASE VISIT WWW.PHARMACYTIMES.ORG/GO/ASEMBIA-21-NMOSD.
THE ACTIVITY IS AVAILABLE THROUGH MAY 18, 2022.

Eoin P. Flanagan, MB, BCh ,  explained that 
“Tradit ional ly,  NMOSD has been managed with off- label 
therapies based on retrospect ive studies but i t  is  an 
excit ing t ime with 3 recently approved therapies that 
give us more opt ions to effect ively prevent relapses in 
pat ients with this debi l i tat ing i l lness.”

Er ica  Mar in i ,  PharmD,  MS,  BCPS,  no ted , 
“ I t  i s  impor tan t  to  educate  pa t ien ts  concern ing 
immunosuppress ion  and  the i r  NMOSD d isease 
course ,  inc lud ing  the  impor tance  o f  s tay ing  up- to -
date  w i th  vacc ina t ion .”
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New Options on the Horizon for the Management 
of Diabetic Macular Edema and Neovascular 

Age-Related Macular Degeneration

RETINAL AND CHOROIDAL vascular 
diseases such as diabetic macular edema (DME) 
and wet or neovascular age-related macular 

degeneration (nAMD) are leading causes of blindness and 
visual impairment globally. DME and nAMD have distinct 
etiologies and pathologies; however, both are associated 
with the breakdown of the mature vasculature endothelial 
growth factor (VEGF)-A and the angiopoietin/Tie pathway. 
Arghavan Almony, MD, and Douglas S. Burgoyne, PharmD, 
FAMCP, delivered updates on the evolving treatment 
of DME and nAMD in a virtual symposium associated
with Asembia.

Dr Almony began the symposium by reviewing the burden of 
DME and nAMD, noting that half of all patients with diabetic 
retinopathy will develop DME, and nAMD is projected to 
affect over 20 million Americans by the year 2050. She 
reviewed the pathophysiology and pathways involved in the 
development and pathogenesis of nAMD and DME. VEGF-A 
has a critical role in the regulation of angiogenesis and vascular 
permeability. Expression of VEGF-A in nAMD mediates 
choroidal neovascularization, leading to leakage, hemorrhage, 
and subretinal fi brosis, whereas, in DME, expression promotes 
retinal vascular permeability, causing fl uid/protein accumula-
tion. Angiopoietin-2 (Ang-2) elevation activates endothelial 
cells causing increased VEGF sensitivity and excessive perme-
ability and neovascularization. 

Dr Almony then reviewed current treatments for DME and 
nAMD. Despite available treatments, there are still signifi -
cant unmet needs in the treatment of DME and nAMD. There 
can be a considerable fi nancial cost to the treatments along 
with multiple appointments needed. Caregivers and patients 
frequently have lost productivity and income, and providers 

must contend with the logistics of repeated injections and 
reimbursement issues.  

New therapies have been designed to help address these unmet 
needs and can potentially improve clinical outcomes, quality of 
life, and reduce injection burden. Dr Almony discussed dual-
targeted therapies, which could decrease the burden of DME and 
nAMD. Notably, faricimab is being studied in phase 3 trials and 
data have shown effi cacy with an injection frequency of every 
16 weeks. She also covered other emerging therapies such as 
the new bevacizumab ophthalmic formulation, ranibizumab port 
delivery system, and anti-VEGF biosimilars recently approved 
and in development along with emerging gene therapies. 

Dr Burgoyne then continued the discussion focusing on the 
burden of DME and nAMD, noting both conditions resulted 
in $19.96 billion in societal costs. Dr Burgoyne also empha-
sized how burdensome the frequency and length of injection 
visits are that frequently lead to poor adherence and discon-
tinuation of therapy. Specialty and managed care pharma-
cists can assist patients by helping with formulary concerns, 
prior authorizations, manufacturer support programs, and 
counseling patients. ■

PTCE WOULD LIKE TO ACKNOWLEDGE GENENTECH FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.
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Arghavan Almony, MD,  stated, “As we’ve gained a 
better understanding of the pathways involved in wet 
AMD and DME, i t  has opened the door for targeted 
treatment opt ions and we are excited for the future.”   

Douglas S.  Burgoyne, PharmD, FAMCP,  explained 
that,  “We know these therapies work but the 
frequency and length of  t ime for in ject ion vis i ts 
often lead to poor adherence and discontinuat ion of 
treatment.  This is  an unmet need in the opt imal care 
of  these pat ients.”
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An Explosion of New Therapies 
Is on the Horizon for Atopic Dermatitis 

ATOPIC DERMATITIS (AD) is the most 
common infl ammatory skin condition, occurring in 
9.5 million children and 16.5 million adults within 

the United States. Jamie L. McConaha, PharmD, NCTTP, 
BCACP, CDE, and Megan Schneider, PharmD, provided an 
engaging presentation and discussion on advances in AD care 
for specialty pharmacists who attended a virtual symposium 
held in conjunction with Asembia. 

Dr McConaha began the symposium by reviewing AD 
presentation, symptomatology, diagnosis, and disease 
severity. Itchiness is the most bothersome symptom reported 
by patients, followed by excessive dryness and scaling, and 
red or infl amed skin. AD also causes signifi cant effects on 
the mental health of affected patients, including anxiety 
and stress. Dr McConaha reviewed immunologic and envi-
ronmental factors associated with AD pathophysiology and 
barrier dysfunction, highlighting the role of the IL-4, IL-7 
Janus Kinase-signal transducer and activator of transcription 
(JAK-STAT) pathway, and the skin microbiome. Goals of 
therapy in treatment of AD include reduction of itching and 
burning and clearing of skin. Patients with moderate to severe 
and/or refractory AD currently have limited treatment options. 
As the understanding of the pathogenesis of AD has been 
better elucidated, new therapies targeting various pathways in 
the infl ammatory cascade are likely to become available by 
the end of the year. Dr McConaha discussed many new and 
exciting therapeutic options including small molecules and 
topical therapies targeting JAK-STAT and injectable biologics 
targeting interleukin pathways. There are a plethora of agents 

in phase 3 trials and these therapies allow for more options for 
patients to see improvement and relief from their AD.

Dr Schneider then continued the symposium discussion 
by reviewing managed care considerations for effective AD 
treatment and management for specialty pharmacists. AD is 
undertreated and frequently complicated by cutaneous and 
extracutaneous manifestations. Specialty pharmacists can help 
assess disease control in patients with AD and refer when 
disease severity signifi cantly impacts daily life, is not adequately 
controlled, undesirable adverse effects are present, or there is 
evidence of infection.  Suboptimal treatment may result from 
nonadherence, complex treatment regimens, misinformation, 
limited availability of safe and effective treatment options, cost, 
and formulary restrictions. Moreover, AD causes a signifi cant 
burden on the US health care system, with an estimated annual 
cost of $5.297 billion. Specialty pharmacists can assist clini-
cians with various strategies to improve undertreatment, such as 
simplifying regimens, creating an AD action plan and thorough 
education, co-pay assistance via foundation and/or patient assis-
tance programs, and regular monitoring and follow-ups. ■

Jamie L.  McConaha, PharmD, NCTTP, BCACP, CDE, 
highl ighted, “As the key players in the inf lammatory 
pathogenesis of  AD have been ident i f ied,  i t  has paved 
the way for development of  new therapeutic opt ions for 
pat ients who experience this chronic condit ion.” 

Megan Schneider,  PharmD,  noted, “Many of these 
agents enter ing the market are l ikely to be dispensed 
in special ty pharmacies and we need to be prepared to 
effect ively care for our pat ients with AD.” 
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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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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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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 
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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.
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Reinforcing Pharmacist Confidence in Current 
and Emerging Dosing Strategies for Immune 
Checkpoint Inhibitors

EDUCATIONAL OBJECTIVES

At the completion of this activity, the participant will be able to:
• Compare strategies for dosing of immune checkpoint inhibitors (ICIs) with the same FDA-

approved indication
• Distinguish alternative ICI dosing regimens that may be used during the COVID-19 pandemic, 

including extended-interval dosing regimens and lower-dose regimens
• Identify patient counseling points to set expectations for immune-related adverse events and 

how to manage them

TARGET AUDIENCE: Pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: July 15, 2021
EXPIRATION DATE: July 15, 2022
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation Council 
for Pharmacy Education (ACPE) as a provider of continuing pharmacy education. 
This activity is approved for 2.0 contact hours (0.2 CEU) under the ACPE universal 
activity number 0290-0000-21-272-H01-P. The activity is available for CE credit 
through July 15, 2022.

Background
Immune checkpoint inhibitors (ICIs) 
promote antitumor immunity by blocking 
receptors on T cells, which serve as 
negative regulators of immune function, 
namely cytotoxic T-lymphocyte-associ-
ated antigen (CTLA-4) and programmed 
cell death-1 (PD-1).1 ICIs have gained 
Food and Drug Administration (FDA) 
approval for the treatment of numerous 
malignancies over the past decade, fueling 
a renaissance in medical oncology.2,3

Treatment indications for these agents 
are continually expanding, and it is now 
estimated that more than one-third of 
all patients with cancer will be eligible 
to receive an ICI inhibitor at some point 
during the course of their care.4,5 

ICIs have many indications for use as 
monotherapy, and in recent years have 
also been approved for use in combination 
with other types of anticancer therapies. 
Dosing regimens for ICIs include either 
dosing based on patient body weight or 

fixed dosing, with differing time intervals 
between doses. Dosing also varies based 
on whether these agents are FDA approved 
as monotherapy or as a component of 
combination therapy.6-13 Due to the poten-
tial advantages of fixed dosing relative to 
weight-based dosing, more ICI regimens 
using fixed dosing are under investiga-
tion.14,15 As a result, confusion may arise 
regarding optimal dosing selection for ICIs. 

When determining an appropriate ICI 
dosing strategy, many factors should be 
considered, including exposure-safety and 
exposure-efficacy relationships, patient 
preference, patient-specific factors, such 
as the presence of comorbidities, including 
autoimmune disease, and the risk of 
immune-related adverse events (irAEs).16 

Given the use of ICIs across multiple malig-
nancies, the increasing number of treatment 
indications and regimens, and their unique 
adverse effect (AE) profile, it is important 
for pharmacists to have a clear under-
standing of ICI dosing strategies in order to 
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ensure maximum clinical benefit. This activity will examine ICI 
dosing across various malignancies with an evaluation of both 
fixed dosing versus weight-based ICI dosing, and will review 
different ICI dosing intervals. Using this information, pharma-
cists can play a key role in both identifying optimal ICI dosing 
strategies as well as effectively managing irAEs.

STAR*

Which factors may lead to confusion on ICI dosing? 
What should be considered for each patient when 
selecting an ICI dosing regimen?

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

Reviewing Currently Approved  
ICI Dosing Regimens
Initial Methods of Establishing ICI Dosing
Exposure-safety and exposure-efficacy relationships are 
essential to evaluate and consider during the development 
of an anticancer therapy in order to select an appropriate 
dose. The primary objective of most first-in-human phase 
1 clinical trials is to identify the highest dose of an inves-
tigational agent with clinically acceptable dose-limiting 
toxicities (DLTs), commonly referred to as the maximum 
tolerated dose (MTD).17,18 In oncology, the dosing strategy 
selected for use in later phase trials is known as the recom-
mended phase 2 dose (RP2D). Theoretically, the RP2D for 
traditional cytotoxic anticancer therapies should be similar 
to the MTD, as drug exposure is commonly linked to both 
safety and efficacy.17 In contrast, many monoclonal anti-
bodies, including ICIs, have lacked a close exposure-safety 
relationship, leading to no MTD being identified in any of the 
phase 1 dose-escalation studies for the ICIs currently FDA 
approved.19 This has rendered dose-finding strategies focused 
on MTD less useful for ICIs, and complicated the determina-
tion of an appropriate dosing strategy for these agents.18 

The identification of a biologically efficacious dose (BED) 
during early-phase drug development using an effect-marker−
based strategy has been a helpful complement to MTD-based 
strategies in these cases.18 Effect markers are indicators of drug 
activity, and can be selected from any number of preclinically 
or clinically relevant attributes, including target saturation (eg, 
PD-1 occupancy), pharmacodynamic markers, or other objective 
markers of disease progression such as objective response rate 
(ORR) and progression-free survival (PFS).18,19 The effect-marker 
strategy was used in the pivotal KEYNOTE-001 trial during the 
development of the first FDA-approved PD-1 inhibitor pembro-

lizumab.18,20 This was a phase 1 dose-escalation study evaluating 
pembrolizumab pharmacokinetics (PK) and pharmacodynamics 
(PD) using interleukin-2 (IL2) stimulation as an effect marker. 
The BED expected to result in saturation of IL2 was predicted 
to be pembrolizumab 2 mg/kg every 3 weeks. This dose was 
shown in model-based, exposure-efficacy analysis using early 
clinical response measured by ORR, as well as in later clinical 
trials, to have equivalent clinical benefit to the maximum admin-
istered dose of 10 mg/kg every 2 weeks.20 Thus, for some agents 
an effect-marker−based strategy may be considered a viable 
alternative to predict an effective dose rather than the tradi-
tional MTD-based strategy.

Early phase trials of the CTLA-4 inhibitor ipilimumab iden-
tified a positive exposure-efficacy relationship between doses 
ranging from 0.3 mg/kg to 10 mg/kg and clinical outcomes 
including ORR and overall survival (OS).19 In contrast, anti-PD-1 
and anti-PD-L1−based ICIs have generally had a flat or nonsig-
nificant exposure-efficacy relationships with ORR over the range 
of doses tested, with some variation based on patient and disease 
characteristics.16 The primary exception to this rule is avelumab; 
avelumab demonstrated a significant correlation between area 
under the curve (AUC) at steady state with PFS and OS and 
trough concentrations at steady state with PFS and ORR, although 
it is possible that the analysis of these long-term steady state PK 
metrics may have been confounded by a potential interaction 
between tumor volume and reduced drug clearance with clinical 
response, suggesting the possibility of a more weak exposure-effi-
cacy relationship akin to the other PD-1 and PD-L1 inhibitors.19

Reviewing ICI Dosing Strategies:  
Weight-Based and Fixed Dosing
ICI PK 
ICIs are monoclonal antibodies (mAbs), and dosing of mAbs 
fundamentally differs from that of cytotoxic small-molecule 
anticancer therapies. For many small-molecule drugs, body 
surface area has been used to determine dosing (eg, mg/m2), 
although this has not been established as a superior method of 
determining dose as compared with use of either lean or total 
body weight.21 Since the approval of the mAb trastuzumab, 
almost all mAbs have been initially dosed based on body weight 
(mg/kg). Historically, this dosing has been expected to correct 
for differences in interpatient drug distribution and elimination.

Small-molecule anticancer agents are eliminated through 
hepatic and/or renal clearance, which is not possible with mAbs 
due to their large size. mAbs such as ICIs primarily distribute 
to the blood plasma and extracellular fluids, then are eliminated 
through mechanisms unrelated to renal or hepatic function.21 The 
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first mechanism, proteolytic degradation, is a nonspecific immuno-
globulin G elimination pathway that engulfs the antibody into the 
cellular membrane and catabolizes the protein using lysosomes.21

This mechanism is slowed down considerably by neonatal Fc 
receptor expression of the antibody, resulting in prolonged elimi-
nation half-life.19 The second mechanism of drug elimination is 
intracellular degradation, triggered by binding of the mAb to its 
target. Clearance via intracellular degradation is primarily deter-
mined by target receptor expression levels and target receptor 
saturation.21 For these reasons, body weight and organ function 
have been found to have minimal impact on mAb PK and PD.

Evaluating Alternate Dosing Strategies: Fixed Dosing
Many ICIs were initially approved for use with dosing based on 
body weight, with the exception of atezolizumab, cemiplimab, 
dostarlimab, and durvalumab. (TABLE 16-13). Since the initial FDA 
approvals, body weight-based dosing has been found to play a 

minimal role in the interpatient variability, distribution, and clear-
ance of ICIs, resulting in the reevaluation of weight-based dosing 
for many ICIs in the postmarketing setting.14 Newer dosing strate-
gies have been evaluated and approved by the FDA in this setting 
using PK modeling of efficacy and safety with simulated exposure 
or early clinical response to the new regimen.14 The use of popula-
tion PK analyses among FDA-approved mAbs is increasing, and 
has been used as the primary method to reevaluate ICI dosing 
strategies.22 The primary disadvantage with simulated PK analyses 
for ICIs is that the relationship with clinical outcomes, including 
disease response and potential AEs, is not able to be assessed 
prospectively.14 Therefore, monitoring for disease progression and 
incidence of irAEs with fixed dosing remains important.

Fixed dosing, also known as flat dosing, has been the primary 
alternative dosing strategy identified for ICIs, which have a 
wide therapeutic index.21 Fixed dosing allows for increased 
patient flexibility and convenience, particularly for agents using 

TABLE 1. GENERAL IMMUNE CHECKPOINT INHIBITOR PROFILE AND DOSING STRATEGIES6-13

Ipilimumab Nivolumab Pembrolizumab Atezolizumab Durvalumab Avelumab Cemiplimab Dostarlimab

Approval 2011 2014 2014 2016 2017 2017 2018 2021

Target CTLA-4 PD-1 PD-1 PD-L1 PD-L1 PD-L1 PD-1 PD-1

Structure Fully 
human

Fully 
human

Humanized Humanized 
Fc-engineered

Engineered 
human

Fully 
human

Fully 
human

Humanized

Isotype IgG1, kappa IgG4, kappa IgG4, kappa IgG1, kappa IgG1, kappa IgG1, 
lambda

IgG4, 
kappa

IgG4, kappa

Infusion 
time 
(min)

90 30 30 60 (first); then 
30 if tolerated

60 60 30 30

ADCC Yes No No No No Yes No No

Vss (L) 6.0 6.8 6.1 6.9 4.72 5.6 5.2 5.3

Half-life 
(d)

15 27 25 27 17 6 19 25

Doses 
tested
in early 
phases

Up to 10 
mg/kg 
q3wk

Up to 10 
mg/kg 
q2wk

Up to 10 mg/
kg q2wk

Up to 20 mg/
kg q3wk

Up to 20 
mg/kg q3wk

Up to 20 
mg/kg 
q3wk

Up to 10 
mg/kg 
q2wk

Up to 10 mg/kg 
q2wk

Doses of 
initial 
FDA 
approvals

3 mg/kg 
q3wk x 4 
doses

3 mg/kg 
q2wk

2 mg/kg q3wk 1200 mg q3wk 10 mg/kg 
q2wk

10 mg/kg 
q2wk

350 mg 
q3wk

500 mg 
q3wk x 4 doses, 
then 1000 mg 
q6wk

Current 
approved 
dosing*

1 mg/kg 
q3wk, 
1 mg/kg 
q6wk,
3 mg/kg 
q3wk, 
10 mg/kg 
q3wk

1 mg/kg 
q3wk, 
3 mg/kg 
q2-3wk,
240 mg 
q2wk, 
360 mg 
q3wk, 
480 mg 
q4wk

200 mg q3wk,
400 mg q6wk

840 q2wk, 
1200 q3wk, 
1680 q4wk

10 mg/kg 
q2wk,
1500 mg 
q4wk

10 mg/kg 
q2wk,  
20 mg/kg 
q3wk,
800 mg 
q2wk

350 mg 
q3wk

500 mg q3wk x 4 
doses, then 1000 
mg q6wk

ADCC, antibody-dependent cellular toxicity, Vss, volume of distribution at steady state.

*See package inserts for specific indications. 
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extended-interval dosing. Additionally, fixed dosing may result 
in reduced interpatient variability as compared to historical 
dosing based on patient body weight.

The two first ICIs to achieve FDA approval of fixed dosing 
were nivolumab and pembrolizumab. The effects of body weight 
on clearance and elimination of pembrolizumab are minimal, 
and both drug exposure and distribution are similar for body 
weight-based dosing and fixed dosing. Body weight has more of 
an effect on nivolumab distribution and clearance, but nivolumab 
doses ranging from 1 mg/kg to 10 mg/kg have shown equal 
efficacy, resulting in a wide therapeutic index. Accordingly, the 
FDA approved fixed dosing strategies for both pembrolizumab 
and nivolumab in 2016.21 Fixed dosing has since been pursued 
and approved for all ICIs targeting PD-1 and PD-L1, in order 
to provide comparable clinical benefit to weight-based regimens 
with the potential to improve safety and patient ease (TABLE 16-13). 

Unlike its PD-1 and PD-L1 counterparts, the CTLA-4 inhib-
itor ipilimumab is more impacted by body weight, posing a 
greater risk of irAEs at higher dose levels.21,23 Fixed dosing has 
not been pursued for ipilimumab for this reason. In fact, one 
of the major challenges in ICI dosing at present is determining 
the optimal weight-based dosing of ipilimumab when used as 
monotherapy or in combination therapy, with the goal of main-
taining antitumor effect while simultaneously minimizing the 
incidence of irAEs. Apart from ipilimumab, there has been no 
correlation between exposure and safety with any other ICI.

Clinical Data for Fixed Dosing
Nivolumab was the first ICI to receive approval for a new fixed 
dosing of 240 mg every 2 weeks in September 2016 based on 
simulations of a population PK model. The analysis demon-
strated that the overall exposure to nivolumab from fixed dosing 
and weight-based dosing was similar.24,25 The slight difference 
of less than 6% in predicted exposure between regimens was 
not likely to have a clinically significant effect on safety and 
efficacy; thus, FDA approved the new dosing.26 Nivolumab 
was later approved as an extended-interval dosing of 480 mg 
every 4 weeks in March 2018 using the same methods of PK 
modeling of exposure, in addition to clinical safety data in 61 
patients who transitioned to the new regimen from a previously 
tolerated, standard dosing of 3 mg/kg every 2 weeks.27-29 The 
time-averaged steady state exposure of nivolumab 480 mg 
every 4 weeks was similar with a less than 6% difference to 
nivolumab 3 mg/kg every 2 weeks. There was an approximate 
16% lower trough and 45% higher peak concentration at steady 
state with 480 mg every 4-week dosing versus 3 mg/kg every 2 
weeks. Higher exposure was noted in low body weight patients 

(less than 70 kg), but was still predicted to be lower than the 
10 mg/kg every 2-week dosing deemed safe in early phase 
clinical trials. In 2020, a combination regimen with fixed-dose 
nivolumab 360 mg every 3 weeks plus low-dose ipilimumab 1 
mg/kg every 6 weeks was approved for both the first-line treat-
ment of non−small cell lung cancer (NSCLC) and first-line 
treatment of unresectable malignant pleural mesothelioma.6,7 

The varied dosing strategies now included in the prescribing 
information for nivolumab demonstrate the clinical efficacy of 
fixed dosing for ICIs.

In similar fashion, a population PK model using exposure-
response results from patients with advanced melanoma and 
NSCLC was used to evaluate the potential for fixed dosing with 
pembrolizumab.17,30 The individual AUC distributions were 
compared with multiple dosing schemas from early phase trials, 
including 2 mg/kg every 3 weeks, 10 mg/kg every 3 weeks, and 
10 mg every 2 weeks, and showed similar variability at a fixed 
dosing strategy of 200 mg every 3 weeks. This indicated that 
neither dosing strategy was superior based on PK, and that a fixed 
dosing strategy may be appropriate for pembrolizumab. Based 
on these data and subsequent clinical trials using this dosing, 
pembrolizumab received approval by the FDA for 200 mg every 
3 weeks for all indications following melanoma.17 In April 
2020, the FDA granted accelerated approval to a new extended-
interval dosing regimen of 400 mg every 6 weeks for pembro-
lizumab.31 This approval was again based on PK modeling and 
exposure-response analyses for the new regimen as compared 
with pembrolizumab at 2 mg/kg every 3 weeks, 200 mg every 3 
weeks, and 10 mg/kg every 2 weeks, as well as interim results 
from patients enrolled in the KEYNOTE-555 trial.32 

Avelumab became the first FDA-approved therapy for meta-
static Merkel cell carcinoma in 2017 at a weight-based dosing 
of 10 mg/kg every 2 weeks, then gained its second monotherapy 
approval for maintenance treatment of urothelial carcinoma 
after first-line platinum-based chemotherapy in 2020 at a fixed 
dose of 800 mg every 2 weeks.10 During consideration of a 
fixed dosing strategy for avelumab, the 800 mg fixed dose was 
selected based on studies showing that the median body weight 
for adults with various types of cancer is approximately 80 kg.33

Using population PK models, exposure simulations used to 
compare this fixed-dosing strategy with the original 10 mg/kg 
weight-based dosing showed approximately 12% higher AUC, 
which was attributed to the median body weight of 70.6 kg in 
the sampled patients used for the exposure analysis.33 Exposure-
safety simulations demonstrated a slightly higher probability of 
irAEs with fixed dosing (12.6% vs 11.4%), but similar prob-
ability of infusion-related reactions whether weight-based 
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or fixed dosing was used. Of note, avelumab has a higher 
probability of infusion-related reactions (IRRs) as compared 
with other ICIs of approximately 25%, regardless of dosing 
strategy.33 Exposure-efficacy simulations predicted a similar 
likelihood of objective response between either dosing strategy. 
Avelumab is now approved at a fixed dose of 800 mg every 2 
weeks for all indications.10

Durvalumab was approved by the FDA in 2017 at a dose of 
10 mg/kg every 2 weeks. Studies evaluating fixed dosing of 
durvalumab have demonstrated similar PK exposure to body 
weight-based dosing.16 In March 2020, the FDA approved 
a fixed dose of durvalumab 1500 mg every 3 weeks for 4 

cycles in combination with chemotherapy, followed by 1500 
mg every 4 weeks for extensive stage-small cell lung cancer 
(ES-SCLC), based on the results of the phase 3 CASPIAN 
trial.9,14,34 Approval for the extended-interval fixed dosing 
of 1500 mg every 4 weeks was later expanded to all indica-
tions in November 2020.34,35 The schedule of this fixed dosing 
applies to all patients with body weight 30 kg or more; patients 
weighing less than 30 kg must still use weight-based dosing as 
1500 mg is equivalent to a 20 mg/kg dose, the maximum dose 
evaluated in early phase trials.9

Atezolizumab, cemiplimab, and dostarlimab have never been 
approved for weight-based dosing for any indication.11-13 Since 

TABLE 2. SUMMARY OF ICI DOSING FOR CURRENTLY APPROVED SINGLE-AGENT REGIMENS6-13

ICI Adult Indications

Ipilimumab Melanoma
• Unresectable or metastatic: 3 mg/kg every 3 weeks for a maximum of 4 doses
• Adjuvant use: 10 mg/kg every 3 weeks for 4 doses, followed by 10 mg/kg every 12 weeks for up to 3 years
• Pediatric patients 12 years or older with unresectable or metastatic melanoma

Nivolumab Melanoma, NSCLC, RCC, cHL, HNSCC, urothelial carcinoma, MSI-H or dMMR CRC, HCC, ESCC 
• For most indications: 240 mg every 2 weeks or 480 mg every 4 weeks, until disease progression or 

unacceptable toxicity 
• For adjuvant treatment of melanoma: until disease recurrence or unacceptable toxicity for up to 1 year
• Pediatric patients 12 years or older with MSI-H mCRC: flat dosing for weight over 40 kg; weight-based dosing for 

weight less than 40 kg
Note: An accelerated approval indication for refractory small cell lung cancer was voluntarily withdrawn  
in December 2020.
Note: Labeled indication for pediatric patients 12 years or older with MSI-H mCRC using weight-based dosing.

Pembroli-
zumab

Melanoma, NSCLC, HNSCC, cHL, PMBCL, urothelial carcinoma, MSI-H or dMMR cancer, MSI-H or dMMR colorectal 
cancer, gastric, esophageal, or GEJ cancer, cervical cancer, HCC, MCC, TMB-H cancer, cSCC
• For most indications: 200 mg every 3 weeks or 400 mg every 6 weeks, until disease progression or unacceptable 

toxicity, for up to 24 months
• For adjuvant treatment of melanoma: until disease recurrence or unacceptable toxicity for up to 1 year
• Use in pediatric patients with cHL, PMBCL, MCC, MSI-H cancer, and TMB-H cancer: 2 mg/kg (up to 

200 mg) every 3 weeks
Note: An accelerated approval indication for refractory small cell lung cancer was voluntarily withdrawn in March 2021.

Atezoli-
zumab

Urothelial carcinoma, NSCLC
• 840 mg every 2 weeks, 1200 mg every 3 weeks or 1680 mg every 4 weeks until disease progression or toxicity
Note: An accelerated approval indication for prior platinum-treated urothelial carcinoma was voluntarily 
withdrawn in April 2021.

Durvalumab Stage III NSCLC after platinum-based chemoradiotherapy
• Weight ≥30 kg: 10 mg/kg every 2 weeks OR 1500 mg every 4 weeks until disease progression or toxicity 

(for maximum 12 months)
• Weight <30 kg: 20 mg/kg every 3 weeks with chemotherapy for 4 cycles, then 10 mg/kg every 2 weeks until disease 

progression or unacceptable toxicity
Note: An accelerated approval indication for previously treated urothelial carcinoma was voluntarily with-
drawn in February 2021.

Avelumab MCC, urothelial carcinoma
• 800 mg every 2 weeks for all indications until disease progression or unacceptable toxicity
• Pediatric patients 12 years or older: metastatic MCC

Cemiplimab cSCC, BCC, NSCLC
• 350 mg every 3 weeks until disease progression or unacceptable toxicity

Dostarlimab dMMR EC
• 500 mg every 3 weeks for 4 doses, then 1000 mg every 6 weeks until disease progression or unacceptable toxicity

BCC, basal cell carcinoma; CPS, combined positive score; cHL, classic Hodgkin lymphoma; CRC, colorectal cancer; cSCC, cutaneous squamous cell carcinoma; 

dMMR, deficient mismatch repair; EC, endometrial carcinoma; ES-SCLC, extensive stage-small cell lung carcinoma; GEJ, gastroesophageal; HCC, hepatocellular 

carcinoma; HNSCC, head and neck squamous cell carcinoma; ICI, immune checkpoint inhibitor; MCC, Merkel cell carcinoma; MSI-H, microsatellite instability-high; 

NSCLC, non−small cell lung cancer; PMBCL, primary mediastinal B-cell lymphoma; RCC, renal cell carcinoma; TMB-H, tumor mutation burden-high; TNBC, triple 

negative breast cancer. 
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the initial approval of atezolizumab 1200 mg every 3 weeks, a 
shortened-interval (840 mg every 2 weeks) and extended-interval 
(1680 mg every 4 weeks) dosing strategy for atezolizumab were 
approved by the FDA in June 2020 for all indications as mono-
therapy, based on PK modeling and simulations.36,37  While early 
phase trials used weight-based dosing for cemiplimab, it was 
FDA approved with fixed dosing. No dosing modifications have 
been made to the prescribing information for cemiplimab, thus 
the fixed dose of cemiplimab 350 mg every 3 weeks remains 
its only dosing strategy.12,38 The newest ICI, dostarlimab, was 
similarly approved with a single indication at a dose of 500 mg 
every 3 weeks for 4 doses, followed by extended-interval dosing 
at 1000 mg every 6 weeks.13

ICI Dosing Considerations
The current dosing, frequencies, infusion duration, and total 
treatment duration for ICI monotherapy in adult and pediatric 
indications is summarized in TABLE 2.6-13 Many ICIs are now used 
in combination with other anticancer therapies, depending on the 
malignancy. Dosing frequency and timing with respect to other 
therapies are important considerations in combination therapy.

Certain ICIs have unique considerations for dosing, depending 
on the malignancy. For example, a special consideration with the 
PD-L1 inhibitor durvalumab is the lower threshold for dosing 
in patients weighing less than 30 kg in stage III NSCLC and 
ES-SCLC. The standard fixed dosing recommendation for most 
patients is durvalumab 1500 mg every 3 weeks when used with 
chemotherapy, and 1500 mg every 4 weeks when used as mono-
therapy. However, in patients with a body weight of 30 kg or less, 
it is recommended to use weight-based dosing of durvalumab 
20 mg/kg every 3 weeks during chemotherapy cycles, and 
durvalumab 10 mg/kg every 2 weeks as monotherapy.9 Notably, 
durvalumab is the only ICI with a low body weight threshold for 
switching between fixed dosing and weight-based dosing built 
into the prescribing information.

Financial Impact
Fixed dosing has the potential to eliminate drug waste created 
by weight-based dosing and reduce the risk of dosing errors.30

However, in some circumstances the reference weights used 
for fixed dosing may differ from the mean weight of the target 
population being treated and result in higher economic impact 
than anticipated.39 Thus, strategies to minimize drug cost from 
ICI dosing have been proposed; namely, dose minimization, 
using the lesser of both weight-based and fixed-dosing strate-
gies, and vial sharing.15,40,41 Dose minimization in the absence 
of vial sharing is estimated to lower nivolumab drug costs by 

9% with no effect on pembrolizumab, while dose minimization 
plus vial sharing is estimated to lower pembrolizumab drug 
costs by 19% with no effect on nivolumab costs.41 Barriers to 
these strategies include the removal of weight-based dosing 
from prescribing information, policies against vial sharing, and 
lack of smaller vial sizes.41 The cost-effectiveness of hybrid 
dosing strategies may be further explored, due to the potential 
of reducing cost without compromising clinical outcomes. 

Low-dose ICI regimens have also gained interest in an effort 
to optimize therapeutic efficacy, minimize adverse effects (AEs) 
and cost, while also improving access to care.15,16,42 Phase 1 clin-
ical data have shown high ICI receptor saturation at much lower 
dose levels than currently FDA approved.15 These low-dose ICI 
regimens have limited data outside of phase 1 trials, although 
one retrospective study appeared to demonstrate clinical activity 
using lower doses of nivolumab.43 This study was limited by a 
small sample size and varying baseline characteristics between 
patients, and the authors concluded that prospective studies are 
needed before drawing conclusions on low-dose ICI efficacy.15 

STAR

What are key attributes of ICIs that lend toward the use 
of fixed dosing? Which agents have labeled indications 
for weight-based dosing?

Recommendations for ICI Dosing 
During COVID-19
Early in the course of the COVID-19 pandemic, patients 
with cancer were identified as one of the highest risk patient 
populations for severe complications leading to hospitaliza-
tion and death due to COVID-19.44 In order to reduce the risk 
of exposure of these patients to SARS-CoV2 in the health 
care setting, many oncology professionals began to delay 
non-essential procedures, prefer virtual visits and at-home 
treatment, schedule less frequent in-person follow-up, and 
defer or discontinue systemic anticancer therapy when-
ever possible.14,45,46 Extended-interval ICI dosing began to 
receive renewed attention as a therapeutic option, allowing 
for both evidence-based treatment and minimal exposure to 
the health care environment. Professional societies including 
the National Comprehensive Cancer Network and European 
Society for Medical Oncology released temporary recom-
mendations to consider the use of extended-interval ICI 
dosing for melanoma, NSCLC, and other cancers during the 
COVID-19 pandemic.2,47,48

Due to the inflammatory nature of COVID-19, there were early 
concerns about the potential for irAEs to exacerbate or overlap with 
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COVID-19 symptoms, leading to poor outcomes.14,46 A real-world 
cohort study of patients with cancer in New York found that ICI use 
was a predictor of severe disease and hospitalization from COVID-
19.49 Case reports have also suggested the potential for ICIs to 
induce hyperactivation of the immune system in the form of cyto-
kine storm, which can delay and complicate recovery from severe 

COVID-19.50 In contrast, the largest real-world COVID-19 patient 
registry study of adult patients with cancer and COVID-19 showed 
that those who recently had received immunotherapies were not at 
higher risk of overall mortality.51 Thus, although administration of 
an ICI may be a risk factor for severe disease, it does not appear 
to affect survival outcomes.49,51 Similar to the treatment of severe 
irAEs, prompt initiation of corticosteroids is a critical lifesaving 
intervention in the management of patients experiencing severe 
COVID-19.52 In patients who have tested positive for COVID-19, 
it has been recommended that treatment with ICIs be delayed until 
resolution of symptoms or 2 consecutive negative tests.45

The revolutionary development and use of vaccines against 
COVID-19 now offers the opportunity for patients with cancer 
to receive protection against SARS-CoV2 and its variants. 
Vaccination may allow for mitigation of the potential risks of ICI 
therapy during the pandemic. In patient cases where the deci-
sion had been made to delay ICI therapy, vaccination may also 
allow for continued ICI dosing. The concern had been raised as 
to whether COVID-19 vaccines themselves may carry a risk of 
potentiating immune toxicity.53 In a real-world, short-term safety 
analysis of 170 patients vaccinated with the Pfi zer-BioNTech 
BNT162b2 mRNA COVID-19 vaccine while being treated with 
an ICI, the vaccine was found to be safe and did not increase 
the risk of irAEs.53 Results of a recent case report described a 
patient with colorectal cancer who developed cytokine release 
syndrome (CRS) 5 days after receipt of the Pfi zer-BioNTech 
BNT162b2 vaccine while receiving treatment with anti-PD1 
monotherapy, although the relation of concomitant ICI therapy 
with the patient’s development of CRS remains unclear.54 Thus, 
although the overall risk-benefi t ratio still remains fi rmly in 
favor of vaccination, more studies are needed to defi nitively 
evaluate mRNA-based COVID-19 vaccines in this population.

irAEs
Introduction to irAEs
Immune checkpoint blockade results in activation of T cells against 
tumor cells, but may also result in activation against self-antigen, 
resulting in infl ammatory AEs. These unique infl ammatory effects 
mimic naturally occurring autoimmune disease states.3,55 The precise 
mechanism by which irAEs occur is unknown, but possible mecha-
nisms include bystander effects from activated T cells, autoreactive T 
cells, autoantibodies, pro-infl ammatory cytokines, and direct binding 
of ICIs to targets in normal tissue.2,56 Two recent meta-analyses 
showed that the overall incidence of irAEs is higher for anti-CTLA-4 
antibodies than PD-1/PD-L1 inhibitors (72% vs 26.8%), and the 
incidence of higher-grade irAEs is also higher for anti-CTLA-4 anti-
bodies than PD-1/PD-L1 inhibitors (24% vs 6.1%).57,58 

FIGURE 1. FREQUENCY OF irAEs65

AKI, acute kidney injury; irAE, immune-related adverse event.

Republished from Lemiale V, et al. Ann Intensive Care. 2019;9(25):1-16, under 

the terms of the Creative Commons Attribution 4.0 International License 

(http://creativecommons.org/licenses/by/4.0/).
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Combination regimens where an ICI is given with another ICI 
or other anticancer therapy usually result in greater overall inci-
dence of AEs and grade 3 or 4 AEs, including irAEs.2 Combina-
tion PD-1 and CTLA-4 blockade poses a particularly high risk 
of irAEs, with up to 59% grade 3/4 AEs reported in some clinical 
trials.59 Efforts to mitigate the risk of PD-1/CTLA-4 blockade 
using lower doses of ipilimumab in combination with nivolumab 
have been somewhat successful, with lower ipilimumab dosing 
now approved for both metastatic renal cell carcinoma (ipilim-
umab 1 mg/kg every 3 weeks for 4 doses) and NSCLC (ipilim-
umab 1 mg/kg every 6 weeks continuously), lowering the rate of 
grade 3/4 AEs to 46% and 32.8%, respectively.60,61

irAEs usually develop within the first 3 months after treat-
ment initiation and have a later onset as compared with AEs due 
to chemotherapy. In some cases, irAEs may develop months or, 
rarely, years after ICI treatment discontinuation.3,62 The time to 
onset of irAEs also varies between ICI monotherapy and combi-
nation therapies. irAEs from CTLA-4 inhibitors tend to present 
earlier than those from PD-1/PD-L1 inhibitors, and irAEs from 
combination PD-1/CTLA-4 blockade present even earlier than 
those from monotherapies.63 Due to the unpredictable onset and 
nonspecific presentation, irAEs are notoriously difficult to diag-
nose and manage, and expertise in this realm is needed from 
pharmacists and other clinicians to promptly identify, assess, 
and treat these potentially life-threatening events.63

Management of irAEs
Management of irAEs is a resource-intensive, multidisciplinary 
clinical challenge that necessitates clear and open communica-
tion between patient and providers to ensure prompt recognition, 
workup, diagnosis, and initiation of immunosuppression when 
needed.62,64 The inflammatory conditions characterized by irAEs 
can range from mild dermatologic rash to severe life-threatening 
myocarditis (FIGURE 165), so extreme care and attention to every 
case is warranted. Additionally, the timing of irAEs may be weeks 
to months after therapy initiation, as shown in FIGURE 2.66 The over-
lapping AEs of anticancer therapies used in combination regimens, 
as well as other nonimmune diagnoses common to patients with 
cancer, can greatly complicate the workup and prompt recognition 
of whether or not an AE is immune related. Thus, the goal of irAE 
management is to rapidly recognize and reverse autoimmune attack 
of the organ system, or in the case of endocrine irAEs, to replace 
what is no longer produced endogenously due to immune burnout. 

In expert consensus guidelines on the management of irAEs, 
the grade and type of irAE dictate the most appropriate action.62,64

The general guideline-based approach to continuing, holding, or 
discontinuing ICI therapy for irAEs is shown in TABLE 3.64 Combi-

n

anticancer therapy component per the prescribing information, 
such as axitinib in the case of rechallenge after transaminase eleva-
tion when used with pembrolizumab and avelumab. While grade 
1 irAEs are often manageable with continuation or withholding 
of the ICI and symptomatic intervention, grade 2 or higher irAEs 
generally require the holding of ICI therapy and initiation of high-
dose corticosteroids to suppress autoimmune activity and prevent 
attack of self-antigen from occurring again.64 Fortunately, when 
used for the purpose of reversing irAEs, short-term use of immu-

TABLE 3. GENERAL APPROACH TO ICI DOSING MODIFICATION 
DURING irAE MANAGEMENT64

irAE 
grade

ICI therapy

Grade 1 Consider holding ICI depending on risk
• Continue for arthritis, pruritus, rash, fatigue, mild/

asymptomatic endocrine irAEs
• Hold if neurologic

Grade 2 Hold ICI until improvement to grade ≤1
• May consider resuming anti-PD1 therapy after 

resolution of irAE on combination anti-CTLA-4 
and anti-PD1 therapy

• Continue for manageable fatigue 
and dermatologic irAEs 

• Consider holding ICI if arthritis,  
rheumatologic, or lymphopenia

• Permanently discontinue if neurologic 
(hold if neuropathy)

Grade 3 Permanently discontinue 
• May consider resuming anti-PD1 therapy after 

resolution of irAE on combination anti-CTLA-4 
and anti-PD1 therapy

• Hold or consider discontinuing for fatigue,  
pancreatitis, arthritis, rheumatologic

• Permanently discontinue for any 
myocarditis/pericarditis

Grade 4 Permanently discontinue

ICI, immune checkpoint inhibitor; irAE, immune-related adverse event. 

FIGURE 2. ONSET OF IMMUNE-RELATED ADVERSE 
EVENTS66

Republished from Daniels GA, et al. Emerg Med J. 2019;36(6):369-377, under 

the terms of the Creative Commons Attribution Non Commercial (CC BY-NC 

4.0)(http://creativecommons.org/licenses/by-nc/4.0/).
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nosuppression with high-dose corticosteroids has not been shown 
to worsen outcomes from ICI therapy.56,67 A notable exception to 
this rule is endocrinopathies, including hypophysitis. High-dose 
corticosteroids have not been shown to improve outcomes for 
these patients, and may be associated with worse prognosis.68

Severe irAEs (grade 3 or 4) often require permanent discon-
tinuation of ICI therapy, referral to disease subspecialists, and 
may frequently require secondary immunosuppressants should 
the irAE become refractory to high-dose corticosteroids or 
relapse after initial improvement.64 Severe irAEs often require 
longer courses of high-dose corticosteroid therapy, as well as 
supportive care interventions to mitigate toxicity from the immu-
nosuppression itself. After resolution of a severe irAE, attempts 
to rechallenge with ICI dosing are risky and carry an approxi-
mately 50% or higher chance of a new or recurrent irAE.69

Further ICI Considerations: Infusion Reactions,
Drug Interactions 
IRRs for most ICIs are generally infrequent, and thus a relatively 
minor challenge for the currently approved ICI agents. Due to 
its higher frequency of IRRs relative to other ICIs, avelumab 
is the only approved ICI with recommendations for premedica-
tion in the prescribing information, which include an antihista-
mine and acetaminophen before the fi rst 4 infusions to prevent 
IRRs.10 In the case of mild or moderate IRRs, the rate of infu-

sion can be reduced or interrupted; for severe reactions, the infu-
sion should be discontinued. Atezolizumab should be infused 
over 60 minutes for the fi rst dose, and if tolerated, followed by 
30-minute infusions for subsequent doses.11 No dose modifi ca-
tions are recommended to mitigate the risk of IRRs from ICIs.

ICIs are not associated with signifi cant drug−drug interactions, 
as these agents are cleared primarily via proteolytic degradation 
and intracellular degradation rather than CYP enzymatic pathways 
or the kidneys.16 Drugs and herbal products that interfere with 
immune activity should be avoided when possible, or used with 
caution during ICI dosing. One notable drug−herbal interaction that 
warrants careful consideration and further evaluation is between 
ICIs and cannabis, a natural immunosuppressant that has been 
linked in a retrospective cohort study and a prospective study to 
lower response rates and decrease survival during ICI therapy.70,71

Until other studies are performed to confi rm this fi nding, patients 
should be made aware of the potential risks of using medical 
cannabis or other cannabidiol remedies during ICI therapy.

Pharmacist Role in Caring for Patients 
Receiving ICI Therapy 
Given the many ICI treatment regimens, pharmacists can play 
a key role in assisting with therapy selection based on patient 
specifi cs, including disease state, comorbid conditions, and 
patient preference. They can also assist with the identifi cation 

FIGURE 3. PHARMACIST’S ROLE IN PREVENTION AND MANAGEMENT OF IMMUNE-RELATED ADVERSE EVENTS63,72

ICI, immune checkpoint inhibitor; irAE, immune-related adverse event; PJP, Pneumocystis jirovecii pneumonia; PPI, protein pump inhibitor; T2D, type 2 diabetes.
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and management of irAEs.3 Pharmacists should be involved 
with patient counseling for ICI therapy, particularly as it relates 
to recognition and management of irAEs as described in FIGURE 

3.63,72 By educating patients on irAE recognition, there may be a 
positive impact on the time to treat AEs, and improve the time 
to workup and initiation of immunosuppression. It is important 
to set appropriate expectations before the start of ICI therapy 
regarding potential for holding therapy or permanent discontinu-
ation of treatment based on tolerability. 

During the treatment of irAEs with high-dose corticoste-
roids, pharmacists can help improve compliance with therapy by 
designing logical steroid tapering plans, providing patients with 
a clear medication schedule, and educating on potential steroid-
related AEs. As high-dose corticosteroid regimens are often started 
urgently, the supportive care needs that go along with high-dose 
corticosteroid therapy may be incidentally omitted. Pharmacists 
can help to proactively identify these needs and make therapeutic 
recommendations. Pharmacist interventions include Pneumocystis 
jirovecii pneumonia (PJP) prophylaxis recommended for patients 
on daily 20 mg prednisone equivalent or more for 28 days or more; 
ulcer/gastritis prophylaxis; sleep aids for patients with insomnia 
after starting corticosteroids; and insulin adjustments for patients 
with type 2 diabetes.64 Furthermore, if secondary immunosuppres-
sive therapy is needed for steroid-refractory irAEs, pharmacists can 
educate providers on evidence-based options and help guide further 
monitoring and therapy modifications.64,73

Patients, caregivers, and other members of the health care team 
should be educated that the occurrence of irAEs in patients on ICI 
therapy have generally been positive prognostic indicators, with no 
impact of premature ICI discontinuation and immunosuppression 
for immune effects on overall efficacy outcomes.74,75 Pharmacists 
in multidisciplinary teams across the clinical spectrum can help 
improve team awareness of irAE risk, as well as management strat-
egies. As the treatment of irAEs is often acute and time intensive, 
pharmacists are in a unique position to quickly identify, recom-
mend, and monitor immunosuppressive regimens for patients expe-
riencing these challenging AEs, even in the non-oncology setting. 
If patients are rechallenged with an ICI after irAEs have been 
managed and controlled, the patient should be educated on the risk 
of recurrent irAEs. Furthermore, other anticancer therapies used in 
ICI combination regimens may need to be adjusted, particularly if 
suspected to contribute to the AE in question.

STAR

What role can pharmacists play in the prevention and 
management of irAEs? 

Conclusion
Novel dosing strategies for ICI therapy are used in clini-
cal practice, including fixed-dosing and extended-dosing 
intervals. Pharmacists are in a unique position to assist with 
therapy selection in patients receiving ICI therapy. Addi-
tionally, pharmacists can help provide education to patients, 
caregivers, and the health care team on the rationale for use 
of various dosing strategies, as well as identification and 
management of irAEs.
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POSTTEST QUESTIONS

1. Combination drug therapy with ipilimumab and 
nivolumab has been associated with a high incidence 
of immune-related adverse events (irAEs). To reduce 
toxicity, the labeled dosing for ipilimumab was changed 
in which of the following ways? Recommendation for: 
A.  Increased dosing frequency 
B.  Flat dosing
C.  Dose reduction
D.  Dose interruption

2. Most immune checkpoint inhibitors (ICIs) currently have 
FDA approval for both weight-based and flat dosing. 
Which agents only have approval for flat dosing?
A.  Atezolizumab, cemiplimab
B.  Dostarlimab, avelumab
C.  Ipilimumab, nivolumab
D.  Pembrolizumab, durvalumab 

3. Dosing strategies for most ICIs are predicted by:  
A. Volume of distribution
B. Biologically efficacious dosing
C. Maximum tolerated dose 
D. Exposure-efficacy relationships 

4. Compared with weight-based dosing of ICIs, fixed 
dosing has shown which of the following? 
A.   Improved efficacy
B. Decreased incidence of immune-related adverse 

events (irAEs)
C. Comparable drug exposure 
D. Improved adherence 

5. Which of the following has been observed among 
patients with cancer receiving ICIs during the  
COVID-19 pandemic?
A.  Decreased chance of contracting or  

spreading COVID-19
B.  Decreased risk of severe complications and death  

from COVID-19
C.  Increased use of extended-interval ICI dosing to reduce 

risk of COVID-19 exposure 
D.  Increased incidence of ICI-related adverse events due to 

extended-interval dosing

6. IP is a 49-year-old woman receiving ICI therapy. She 
is interested in getting the COVID-19 vaccine. Which 
statement is true regarding vaccine administration? 
Vaccination is:
A.  Recommended for all patients, regardless of ICI therapy
B.  Not recommended due to increased incidence of irAEs
C.  Recommended after completing at least 1 month  

of therapy
D.  Recommended only in patients receiving extended-

interval dosing

7. GO is a 45-year-old man being actively treated with 
pembrolizumab for melanoma. He is experiencing 
transaminitis. What is the most appropriate management 
strategy? 
A.  Continue pembrolizumab.
B.  Hold pembrolizumab and dose reduce once 

transaminitis has resolved.
C.  Hold pembrolizumab and re-initiate at full dose once 

transaminitis has resolved.
D.  Discontinue pembrolizumab and do not rechallenge.

8. Which of the following is an appropriate dosing 
modification strategy to manage grade 3 pneumonitis 
from ICI therapy?
A.  Continue ICI at full dose
B.  Continue ICI at dose reduction
C.  Withhold ICI until resolution
D.  Permanently discontinue ICI

9. DS is a 72-year-old woman starting cemiplimab for 
metastatic non-small cell lung cancer. What counseling 
point should be included in her education session about 
potential irAEs? 
A.  May be prevented with dose modifications.
B.  May be seen months after initiating therapy.
C.  May be prevented with prophylactic corticosteroids. 
D.  May be mitigated through extended-interval dosing.

10. What is an important counseling point with avelumab? 
A.  Premedication with an antihistamine and 

acetaminophen is required before the first 4 doses.
B.  Pre- and post-infusion intravenous fluids are required 

with each dose.
C.  Therapy should be held prior to dental procedures  

or surgeries.
D.  Monitoring blood pressure and heart rate is required 

with each dose.
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