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S EVEN PHARMACY ORGANIZATIONS released a statement on 
February 3, 2023, outlining their commitment to diversity, 

equity, and inclusion (DEI) in the profession.1

The organizations are the American Association of Colleges of 
Pharmacy, the American Pharmacists Association, the American 
Pharmacists Association-Academy of Student Pharmacists, 
the American Society of Health-System Pharmacists, BHK 
Consulting LLC, the National Association of Boards of Pharmacy, 
and the National Pharmaceutical Association.1

In the statement, the organizations outlined 8 steps they plan 
to undertake, including implementing and supporting policies and 
programs that eliminate financial barriers for individuals of color who 
seek health care professional opportunities such as pursuing degrees, 
incorporating DEI concepts into health care curricula and continuing 
education requirements, and developing mentorship opportunities 
for individuals of color who are students or new professionals.1

Pharmacy Times® commits to incorporating DEI concepts 
into our coverage and focusing on social determinants of health 
(SDOH). In February, we celebrated Black History Month with a 
series of articles and videos on PharmacyTimes.com, and we will 
focus on important topics related to DEI and SDOH going forward.

In other news, in his State of the Union address on February 
7, 2023, President Joseph R. Biden took aim at pharmaceutical 
companies over drug pricing but did not mention pharmacy 
benefit managers (PBMs).2 In his comments, the president 
discussed the recent $35 cap on insulin prices for seniors on 
Medicare and urged lawmakers to cap the hormone at $35 a 
month for all Americans. Biden also discussed potential caps for 
oncology drugs.2 The address also touched on other key health 
concerns, such as accessibility and COVID-19.2

The National Association of Chain Drug Stores published 
a response to the address on its website on February 8, 2023, 
saying the government should do more to rein in PBMs.3

Pharmacy Times® will continue to report on the issue of drug 
pricing and the role played by PBMs in drug pricing and ensuring 
that patients have access to needed medications.

In this issue, we look at other important topics, such as home 
infusions, long-acting injectables to treat HIV, and the next 
generation of PARP inhibitors. Our Cover Feature takes a 
deep dive into pharmacogenomics. We hope you find this 
coverage valuable.

Thanks for reading!

Diversity, Equity, and Inclusion

MIKE HENNESSY JR
President & CEO

MJH Life Sciences®
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Editor’s Note Connect With 
Pharmacy Times Health-System Edition™

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

W ITH THEIR ARTICLE in the 
January 12, 2023, edition of 
the New England Journal of 

Medicine, David W. Bates, MD, and 
colleagues once again reminded us that 
adverse events during hospitalizations 
continue to be a major cause of patient 
harm. From a random sample of 2809 
admissions in 11 Massachusetts hospitals 
during 2018, the investigators identified 
978 adverse events (34.8 events per 100 
admissions) of which almost one-quarter 
(22.7%) were judged preventable and 
almost one-third (32.3%) classified as 
being of serious or higher consequence. 
Adverse drug events (ADEs) were the 
most common events and represented 
39% of the total (or 13.6 [3.8-23.4, 95% 
CI] events per 100 admissions), of which 
26.7% were judged to be preventable. 
The rate of adverse events did vary by 
institution, with a trend toward higher 
rates in larger hospitals. For the 3 large 
hospitals included in the study (defined 
as > 700 beds), the rates ranged from 
39.7 to 47.0 adverse events per 
100 admissions.1  

So to put this into perspective, for 
clinicians practicing at a large health 
system hospital with roughly 50,000 
admissions per year, an extrapolated 
estimate of the potential number of 
ADEs is 6800 per year (95% CI, 
1900-11,700), with approximately 1815 

of those events being preventable. To 
take it 1 step further, approximately 
430 of the preventable ADEs would 
be expected to have serious or higher 
consequences for patients. Of course, 
all of these estimates have CIs associ-
ated with them, so the actual experi-
ence may vary, but this illustrates the 
importance of these data when applied 
to the real world. Additionally, it is 
important to note that this study did not 
include any ambulatory visits, diagnos-
tics procedures, emergency department 
stays, or observation admissions (< 48 
hours), so a hospital’s actual experience 
with ADEs is going to be greater. If 
we then consider the impact across the 
more than 6000 hospitals in the United 
States, and an estimated 33.3 million 
hospital admissions per year, we 
continue to have a significant 
medication safety issue among 
hospitalized patients.2

The publication of the results of the 
Harvard Medical Practice Study in 1991 
first raised awareness of and better 
quantified the risk for adverse events 
in hospitalized patients, including 
preventable ADEs.3,4 Since then, much 
has been done in health systems to 
improve overall patient safety as well 
as medication safety. Universally, 
we have introduced many steps to 
improve medication safety, including 

Continue Efforts to Improve Medication Safety
Broad and Successful Implementation of Technologies in Complex Health 
Systems Presents Challenges, but Is Essential
B Y  C U R T I S  E .  H A A S ,  P H A R M D ,  F C C P,  P H A R M A C Y  T I M E S  H E A LT H - S Y S T E M  E D I T I O N ™  E D I T O R  I N  C H I E F

FOR REFERENCES, GO TO 
PHARMACYTIMES.COM/ 
PUBLICATIONS
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electronic order entry as a component of electronic 
medical records; electronic medication administration 
records; widespread institutional standardization of drug 
preparation; integrated or profiled automated dispensing 
technologies; universal unit of use packaging; barcode 
confirmation of both medication dispensing and admin-
istration activities; a growing presence of automated 
workflow technologies during preparation of intravenous 
(IV) drugs; and smart IV pump guardrails for infusion 
rates with expanding integration of those pumps with 
electronic medical records. There is also the emerging 
presence of the robotic preparation of IV drugs. These and 
other technologies have undoubtedly improved medica-
tion safety for hospitalized patients, and it is beyond the 
scope of this editorial to summarize all that data. 

Most health system pharmacy departments have also 
greatly expanded the clinical role of their pharmacists 
over the same 3 decades of technology growth. Many 
preventable ADEs are due to issues such as incorrect 
drug selection, inadequacy of follow-up and moni-
toring, avoidable delays in treatment, subtle errors in 
dosing, and many other sophisticated clinical drug use 
issues that current technology solutions often miss. 
Therefore, proper defense against preventable ADEs 
involves a combination of effective implementation 
and maintenance of technology solutions, as well as 
targeted clinical practice programs to contribute to the 
optimization of drug use decisions for members of the 
interprofessional patient care team.

As health system pharmacists, are we doing enough? 
Do all our colleagues, including our pharmacy staff, 
buy into the medication safety efforts and investments? 
Should we be doubling down on medication safety 
efforts, or are we facing a scenario of diminishing 
returns? The answers to these questions undoubtedly 
vary by institution, but I believe we could do more to 
protect our patients.  

Let’s consider the use of barcode medication admin-
istration (BCMA). Most institutions strive to reach a 
95% rate of compliance with BCMA, which is advocated 
for by several organizations, including The Leapfrog 
Group.5 Again, if we use our large hospital with 50,000 
admissions per year for illustrative purposes, you would 

anticipate approximately 500,000 doses administered per 
month. The 5% of doses not subjected to BCMA equates 
to approximately 25,000 doses per month (or 300,000 
per year) not being subject to an accepted and available 
safety standard. Is that acceptable? If a patient suffers 
serious, preventable harm because of this lack of defined 
safety standards, how do you defend that? How do you 
explain that to the patient or family? I have heard all the 
possible explanations for why it is difficult to exceed a 
95% compliance rate, but when you look at them objec-
tively, most are excuses rather than valid explanations. 
We also need to better understand BCMA rates based on 
the risk categorization of the drug. Global compliance 
rates do not tell enough of the story to truly assess the 
safety risk associated with the 5%.

As another example, smart pump interoperability with 
the medical record offers significant safety advances, 
but also poses risks if not implemented well. Most 
institutions strive to break 80% compliance with “pump 
integration.” Are we really OK with 1 in 5 infusions 
not using our best safety standard? Even with pump 
integration, barcode scanning compliance with each new 
infusion bag during a continuous infusion is variable, so 
our celebrated 80% is probably an overstatement of true 
compliance. Most explanations offered for why greater 
than 80% use is difficult can be summarized as lack of 
buy-in across all involved disciplines. As with BCMA, 
understanding compliance as it relates to relative risk of 
the drug is important. 

These are just a couple of examples of areas for 
improvement but they illustrate the challenges of truly 
broad and successful implementation of technologies in 
complex organizations. Nevertheless, industries outside 
health care sometimes seem to achieve safety standards 
more successfully.

In summary, ADEs are still common and many of 
them are preventable. Our work is not done and we need 
to continue to push for effective and sustained imple-
mentation of technologies and continue to advocate for 
the growth of clinical pharmacy presence if we want to 
further improve drug safety. Unfortunately, we also have 
a much bigger task ahead of us to improve medication 
safety outside of our 4 walls. ■

   about the editor  curtis e. haas, pharmd, fccp, is director of pharmacy for the University of Rochester Medical Center in New York.
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Deep Dive Into Pet Wearable Technology
Veterinary technician Kirsten Oliver, VN, DipAVN (Surgical), 
CVT, CCRP, CVPP, VTS (Physical Rehabilitation), outlines 
the new wearable technology for pets. She describes their 
array of features, benefits and drawbacks, and more.

TO WATCH: bit.ly/3ZuaydM
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Behind Meaningful Mornings
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this episode, we decided to do the opposite, asking  
5 urologists what, from a professional standpoint, makes 
them excited to get up each morning.

TO WATCH: bit.ly/3GWesDV

AFTER HOURS ®

Gardening
Annie Lambert, PharmD, BSCP, discusses how gardening 
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forward to after work.

TO WATCH: bit.ly/3ZtU5WR
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Biosimilars Produce Cost Savings 
Despite Higher Consumption Volume

A LTHOUGH BIOLOGICAL MEDICINES have 
revolutionized care for patients with immune-mediated 
inflammatory conditions, the development and 

manufacturing process of these therapies are more expensive 
than those of chemically synthesized therapies. 

The market access of biosimilars, which comply with the same 
efficacy, quality, and safety standards as originator biologics, 
represents a cost-savings opportunity.

A new study sought to capture market dynamics following 
the availability of tumor necrosis factor-α (TNF-α) inhibitor 
biosimilars in Southern Europe (Italy, Portugal, and Spain). 
First, the authors conducted a literature review to describe 
aspects specific to the immunomodulators and TNF-α inhibitors 
market in Southern Europe.

They searched scientific databases Embase, Google Scholar, 
and PubMed/Medline up to April 2022. Other literature 
repositories within websites of Italian, Portuguese, and Spanish 
health institutions were also included in the literature review.

After they concluded the review, the authors used the 
findings to conduct a quantitative analysis of market data for 
TNF-α inhibitors and competing immunomodulator molecules 
in Southern Europe. The study included 16 molecules: 
adalimumab, abatacept, anakinra, apremilast, baricitinib, 
certolizumab pegol, etanercept, golimumab, infliximab, 

ixekizumab, rituximab, secukinumab, tocilizumab, tofacitinib, 
ustekinumab, and vedolizumab.

The authors investigated the growth of the market (fold 
change in consumption volume) for TNF-α inhibitors from 2017 
to 2020, and compared the evolution of consumption volume for 
each marketed TNF-α inhibitor product, as well as the whole 
class of drugs in the 3 countries of study. This time frame enabled 
the authors to encompass market dynamics prior to and post the 
availability of TNF-α inhibitor biosimilars in their analysis.

The Portuguese National Health Services’ (NHS) expenditure 
associated with the purchase of on-patent biologics and 
immunomodulators in Southern Europe has increased in recent 
years, according to findings from the study. 

The availability of biosimilars has been “instrumental” in 
reducing spending in immunology, say the authors.

Despite the opportunity biosimilars hold in reducing spending, 
previous research results in the study countries showed a 
suboptimal market environment of off-patent biologics and 
biosimilars. This is partly reflected in the low uptake of 
TNF-α inhibitor biosimilars in regions where NHS costs 
associated with originator molecules have been higher than 
biosimilar costs.

The study authors observed high intra-country heterogeneity 
in biosimilars use for the molecules of the study. After the 
availability of TNF-α inhibitor biosimilars, up to 87.3% and 
91.1% regional variation in biosimilars uptake was observed for 
Italy and Spain, respectively.—Samantha DiGrande

Clinical Trial Demonstrates 
Benefit of Veliparib in “BRCA-Like” 
Breast Cancer

R ESULTS FROM THE SWOG S1416 clinical trial 
showed that adding veliparib to chemotherapy can 
significantly extend progression-free survival in 

patients with triple-negative breast cancer (TNBC) that has 
a “BRCA-like” phenotype.

Veliparib is a poly (ADP-ribose) polymerase (PARP) inhib-
itor, which is a class of medications that have been shown 
to effectively treat breast cancer with germline mutations in 
the BRCA1 or BRCA2 gene. However, these are the first trial 
data to demonstrate a PARP inhibitor benefit in breast cancer 
that is not BRCA1/2-mutated but is BRCA-like based on the 
presence of other changes that similarly affect cells’ DNA 
repair abilities.

“SWOG 1416 is the first trial to report benefit of a PARP 
inhibitor in metastatic TNBC with a BRCA-like phenotype in 
absence of germline mutations in BRCA1 or BRCA2 genes,” 
co-lead author Priyanka Sharma, MD, said in a statement. 
“BRCA-like phenotype is noted in 40% to 50% of triple 
negative breast cancers, making these findings and BRCA-like 
classification relevant for a substantial proportion of patients 
with TNBC.”—Aislinn Antrim

Study: Gum Disease Shows Link 
to Atrial Fibrosis

P ERIODONTITIS, A GUM disease that can cause many 
dental issues, could be associated with fibrosis, scarring to 
an appendage of the heart’s left atrium that can lead to an 

irregular heartbeat, according to the results of a study published 
in JACC: Clinical Electrophysiology.1

“Periodontitis is associated with a long-standing inflammation, 
and inflammation plays a key role in atrial fibrosis progression and 
atrial fibrillation pathogenesis,” Shunsuke Miyauchi, MD, PhD, 
assistant professor at Hiroshima University Health Service Center, 
Japan, said in a statement.

The study included 76 individuals with cardiac disease. Investi-
gators removed the left atrial appendages and analyzed the tissue to 
determine whether there was a correlation between the severity of 
atrial fibrosis and the severity of gum disease.1

All participants had oral examinations where bleeding on 
probing, periodontal inflamed surface area, periodontal 
probing depth, and remaining number of teeth were used to 
evaluate periodontitis.2

Investigators found that the worse the case of periodontitis, the 
worse the fibrosis was, which could suggest that inflammation 
of the gums may intensify the inflammation and disease in the 
heart.1—Ashley Gallagher
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Pharmacists Should Play Key Role in Pharmacogenomics
Find Nontraditional Financing Streams, Identify Optimal Learning Materials to 
Dive Into This Growing Space
B Y  C O R R I E  L .  S A N D E R S ,  P H A R M D ,  B C A C P,  C P G X

M ORE THAN 90% of individuals harbor 
DNA variants that could affect response to 
medications.1 This striking statistic is widely 

shared when advocating for pharmacogenomics (PGx) 
testing in clinical practice. A growing body of literature 
continues to highlight the benefits across the continuum 
of care when patient-specific genetic factors are used to 
optimize therapeutic regimens.2-8 Patients, payers, health 
care systems, and clinicians can all benefit significantly 
from fewer adverse reactions, increased patient safety 
metrics, reduced cost of treatment, improved medication 
adherence, and decreased lengths of therapy. 

National and state pharmacy organizations have been 
discussing the role of the pharmacist within this space 
for years.9-12 It seems like a natural progression for phar-
macists to take ownership of PGx given their extensive 
knowledge base in pharmacokinetics, pharmacody-
namics, and pharmacotherapy. Furthermore, pharmacists 
are often perfectly positioned within interprofessional 
care teams to provide education on optimal dosing 
strategies and alternative recommendations based on 
patient-specific factors.12-16  

Pharmacists have wondered, however, what this means 
for the average pharmacist whose pharmacy school 
education did not include PGx. Taking steps toward 
education and understanding the many barriers to wide-
spread implementation of PGx is a place to start.

Special Considerations for Pharmacogenomics-
Related Educational Materials
As with any certificate or training, it is important to 
consider both lifestyle and learning style. Various national 
pharmacy organizations offer online self-paced certifi-
cation courses with discounted pricing for members.17-18 
Some state associations are even creating content them-
selves or partnering with smaller educational affiliates 
to provide education sessions at a discounted price for 
members or meeting attendees.

If a completely self-paced module is not ideal, there 
are many options to earn a PGx certificate that inte-
grate interactive components. Variations can include 
literature reviews, facilitated group discussions, blog 
posts, and patient case presentations. It is also worth 
considering whether the facilitator has implementation 
experience to provide insight with forward-thinking 
questions and concerns past the foundational 
knowledge base.

Pharmacists already working in a specialty practice 
setting may want to review the curriculum to ensure 
there is a component that provides a deeper under-
standing of the specific patient populations they work 
with. Additionally, some institutions are incentivizing 
pharmacists to obtain PGx certifications by covering 
the cost in return for being the pharmacy champion in 
implementation efforts.13 ©
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Nontraditional Funding Streams
One of the most significant barriers to widespread 
utilization of preemptive PGx testing in clinical practice 
is the coverage of testing from both public and private 
insurers. The introduction of the Right Drug Dose Now 
Act in 2022 was an essential step on the national level to 
recognize the importance of precision medication. The 
bill aimed to direct funding toward a public awareness 
campaign on adverse drug events, establish a program 
to educate health care professionals about PGx testing, 
and mandate assessment of electronic health records 
to ensure the capacity to update based upon clinical 
evidence developments.20-22 Unfortunately, these proposals 
did not encompass widespread coverage for PGx tests 
themselves; moreover, the bill did not move forward.  

Given this major limitation, pharmacists can explore 
funding for PGx testing through nontraditional revenue 
streams. Grant funding at the national and state level 
is often directed toward high-risk and high-cost patient 
populations. A pharmacist could utilize grant funding 
within their own institutions in various care settings 
after an analysis of internal obstacles. Questions worth 
considering include the following:

•  What are the most prescribed medications at the 
institution? Do those medications have actionable 
drug-gene pairs indicated by the Clinical 
Pharmacogenetics Implementation Consortium?23 

Does the FDA have recommendations for testing in 
the drug label?24

•  Which patient populations are constantly readmitted 
or require more frequent follow-up? Are these patients 
on medications impacted by genetic variations?

•  Does the facility serve minority populations that have 
established variations in drug efficacy based on race 
or ethnicity?

•  Does the institution already provide PGx testing in 
a smaller capacity (1 gene for 1 medication)? What 
would be the cost difference to provide a broad 
PGx panel?

•  Does the institution serve a remote patient population 
that has access to care barriers? Are the medication 
regimens of these patients likely to be impacted by 
genetic testing?

Utilizing external funding for a small patient popu-
lation may be a great starting point for internal conver-
sations surrounding PGx. Does the facility have the 
infrastructure to support a patient who comes in with 
results they ordered themselves? How will care be coor-
dinated when PGx results touch a medication outside 
the pharmacists’ own specialty area? Can the electronic 
health record be modified to signal when a medication is 

ordered for a patient with a clinically significant meta-
bolic pathway that would render the drug inappropriate? 

These same questions could be presented to payers 
that fund pilot programs for their high-risk and high-
cost patients. Would they be willing to fund testing to 
determine the clinical and financial outcomes? How 
would they communicate results across their electronic 
platforms between payers and pharmacies? Do they 
employ pharmacists who currently have the bandwidth 
to operate in the PGx space? 

Taking a step back even further, pharmacists  
with an entrepreneurial spirit or those seeking additional 
revenue streams could seek funding as an independent 
consultant. What barriers to care and health equity 
issues are unique to your state and practice setting? 
How could PGx testing be utilized to improve outcomes 
that are meaningful to your specific community and 
patient populations?

Miscellaneous Considerations
Apart from being a consultant pharmacist whose business 
model is strictly direct-to-consumer targeting of cash-
paying patients, finding a provider champion will be 
instrumental to success. This provider should not only be 
familiar with the basics of PGx, but able to help coordi-
nate a working group to facilitate the ordering and sample 
collection process, develop educational resources for 
patients and staff, delineate responsibilities for medica-
tion management, and refine applicable workflow across 
the continuum of care.

Because billing for pharmacy services varies widely 
across the country, pharmacists should take an active 
role in advocating for the profession to be reimbursed 
for clinical services, including PGx-related consults. As 
an example, California introduced the Pharmaco- 
genomics Advancing Total Health for All Act in 2023 
that would mandate coverage for PGx testing for 
Medi-Cal patients if a beneficiary’s condition is known 
to have a gene-drug or drug-drug-gene interaction that 
has been demonstrated to be clinically actionable. It 
would also prevent the need for prior authorization 
and ensure safe laboratory testing when ordered by a 
Medi-Cal clinician or pharmacist.25

If we want pharmacists to take ownership of PGx 
across all practice settings, being paid as a provider will 
be critical to widespread implementation. Mandating 
payment at the state level and advocating for PGx to be 
included within the state pharmacists’ scope of practice 
will only strengthen our ability to take ownership of this 
space as it evolves into the standard of care.

Pharmacists should own PGx. Now what can you do to 
make that happen? ■
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C LOSED-SYSTEM TRANSFER DEVICES 

(CSTDs) are used during the 
preparation of hazardous drugs 

(HDs) as a mechanism to reduce the 
transfer of drugs or vapors into 
the environment.1 

When evaluating these systems, 
pharmacists should consider which drugs 
in the pharmacy would benefit the safety of 
health care workers and patients using the 
systems. Medication types include neoplastic 
agents, such as bleomycin, cisplatin, and 
methotrexate, and other agents, such as 
cyclosporine, oxytocin, and progesterone.2,3

Antineoplastic drugs are generally 
nonselective in their mechanism of 
action, affecting both cancerous and 
noncancerous cells; this leads to adverse 
effects, including skin irritation, and severe 
effects, such as pregnancy complications 
and some forms of congenital disabilities. 
Exposure is even linked to some forms of 
cancer.1 Therefore, nurses, pharmacists, 
and pharmacy technicians handling these 
medicines face exposure to aerosols, 
droplets, and vapors of dangerous 
chemotherapy drugs, which can easily 
escape standard syringes and contaminate 
the workplace. Furthermore, because of 
the adhesive properties of chemotherapy 
drugs, these contaminants can leave 
the designated workspace.4 Traces of 
chemotherapy drugs have been found 
on unlikely places, such as doorknobs, 
keyboards, and other surfaces, placing 
other hospital staff members, patients, and 
their families at risk.2,4,5

In addition, it has been well documented 
that health care workers who prepare or 
administer these drugs may be at risk for 
their harmful effects.3 Health care workers 
who are of childbearing age or pregnant are 
most at risk. As a result of these potentially 

harmful effects, professional organizations 
and government entities, such as the 
National Institute for Occupational Safety 
and Health (NIOSH), have developed 
guidelines to protect these health care 
workers from unnecessary occupational 
exposure and adverse events related to 
antineoplastic drugs.1 

NIOSH has defined CSTDs as drug 
transfer devices that mechanically prevent 
the transfer of environmental contaminants 
into the system and the escape of HDs 
or vapor concentrations outside the 
system, and has deemed CSTDs as 
additional engineering controls to deliver 
supplementary levels of safety during 
the compounding and administration of 
HDs.1 CSTDs transfer medication from 
one reservoir to another, while limiting 
the potential for drug aerosolization, 
contamination, and HD and sharps 
exposure. This is important for nurses, 
pharmacists, and technicians. When 
evaluating systems, staff members face 
many challenges, including difficulty in 
assessing different systems’ performance, 
high costs, and training.1,4,6

How They Work 
Once connected to a drug reservoir, 
typically a drug vial, CSTDs equalize 
the pressure gradient between the vessel 
containing the drug and the syringe. Without 
a pressure equalization system, pressure 
differences can lead to the generation of fine 
aerosols that may escape into the air and 
expose health care professionals, patients, 
and the environment to HDs. Other CSTDs 
have used an integrated filter to cleanse 
escaping air contaminated with HD aerosols 
or vapors. The use of CSTDs has been 
proved to reduce exposures and the presence 
of surface contamination.2,5

Closed-System Transfer Devices Reduce Exposure to Contaminants
When Choosing an Appropriate System, Pharmacists Must Consider All Data, as 
Not All CSTDs Are Equally Effective
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Update on Manufacturers
The CSTD market is segmented by closing 
mechanism, such as click-to-lock systems, 
color-to-color alignment systems, leaker 
lock systems, and push-to-turn systems; 
by component, such as bag access devices, 
syringe safety devices, and vial access 
devices; by end use, such as hospitals, 
oncology centers, and oncology clinics; and 
by type, such as membrane-to-membrane 
and needleless systems. The market is also 
separated by geographic region, including 
Africa, Asia-Pacific, Europe, the Middle East, 
and North and South America.7

Regulatory Front
Recognizing risks posed by handling 
antineoplastic drugs, the United States 
Pharmacopeial Convention (USP) has issued 
and continues to develop its recommendations 
for the safe handling of HDs in USP <797>, 
on pharmaceutical compounding and 
sterile preparations, and in USP <800>, 
specifically on the handling of HDs.8,9 These 
recommendations include the required use 
of CSTDs when administering hazardous 
antineoplastic drugs and their recommended 
use during the compounding process.8

NIOSH recommends that health  
care workers use a CSTD throughout the 
HD-handling chain, from pharmaceutical 
compounding to patient dose administration.1 
Although all CSTDs may not be equally 
protective, research results show that 
CSTD use can reduce HD contamination.10 
NIOSH also reinforces the point that CSTDs 
should not be the only means of worker 
protection but should be used as part of 
an HD safety program and with other 
engineering controls.1

Conclusion
As more research has been conducted to 
demonstrate the efficacy of CSTDs as a 
critical protective measure in oncology 
practice and as more regulation is 
implemented, CSTDs could become a 

requirement in even more places rather than 
simply an added protective measure. When 
choosing an appropriate system, pharmacists 
must consider all available cost and efficacy 
data and make an informed choice, as not all 
CSTDs are equally effective in containing 
hazardous medications. Examining and 
comparing the design characteristics of 
different systems is a critical consideration. 
All systems, however, can improve worker 
safety and reduce incidental exposure 
to neoplastic drugs. ■
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Financial Needs, Patient Satisfaction Drive Growth in Home Infusions
Navigating Insurance Presents a Challenge, but Pharmacists Improve Stakeholder 
Access and Provide In-Home Care 
B Y  J O A N N A  L E W I S ,  P H A R M D ,  M B A

P HYSICIANS AND HEALTH CARE 
providers often have to explore 
different avenues of therapy outside 

of the traditional inpatient hospital stay 
and outpatient infusion center. Home 
health services, and specifically home 
infusion, is an alternative, cost-effective 
avenue that affords patients the liberty of 
receiving treatment in their home.1 

The home infusion market has grown over 
the past decade, and it is estimated that the 
US home infusion market will reach  
$20.6 billion by 2027.2 One of the biggest 
drivers of market growth is the aging popu-
lation, with the US Department of Health & 
Human Services stating that more than  
49.2 million individuals over the age of 65 
live in the United States.2 The COVID-19 
pandemic also positively affected the 
growth of the home infusion market, as 
many patients elected to receive treatments 
at home.2 

Why Home Infusion?
The home infusion space represents a large 
range of pharmaceutical services provided in 
the outpatient setting, typically in a patient’s 
home. The home may be a preferred site of 
care in certain clinical situations, such as if a 
patient requires extended intravenous therapy 
but does not warrant the level of hospital inpa-
tient care. Home infusion also can positively 
impact a patient’s quality of life. It is safe and 
is associated with good outcomes.3,4 

Financial drivers are often at play in 
home infusion, with some payers mandating 
the switch. Alternatively, home infusion may 
be a benefit of a health system insurance 
plan, may be affiliated with a health system, 
or may be part of a shared risk model in an 
Accountable Care Organization. 

Home infusion also benefits the patient 
by supporting continuity of care after 
hospital discharge or between provider 
office visits. Many hospitals, community 
pharmacies, home health organizations, 

hospices, and specialized infusion compa-
nies provide home infusion services as a 
treatment option for their patients, with 
services that cover a wide array of chronic 
and acute conditions.1,3 

What Is Involved in Home Infusion?
The home infusion process typically requires 
coordination among multiple entities, 
including patients, physicians, hospital 
discharge planners, health plans, home 
infusion pharmacies, and, if applicable, 
home health agencies.1,4 In certain situations, 
there are efforts to move treatments out of a 
clinic, and recent advances in equipment and 
techniques have made this possible. 

Services provided by home health or 
infusion companies include medication, 
equipment, and supplies. Nursing services 
are also utilized to train, educate, and 
deliver therapy to the patient. Pharmacists 
work within the home infusion company to 
receive prescriptions, prepare and dispense 
medications, and provide clinical care and 
counseling services. Some examples of 
diseases and disorders that are commonly 
treated through home infusion include 
gastrointestinal diseases and disorders, 
dehydration, congestive heart failure, 
infections, rheumatoid arthritis, multiple 
sclerosis, hemophilia, immune deficiencies, 
and nutrition support. 

Navigating Insurance for Home 
Infusion Services 
Providing home infusion therapy involves 
not only delivery of medication, but 
it also requires professional services, 
equipment, and supplies to ensure safe and 
effective administration of the therapy. 
Reimbursement for home infusion varies 
widely across payer plans and may include 
per diem services. Insurance goals include 
optimizing a patient’s access to care and 
minimizing their out-of-pocket liability, 
meaning it covers payment on drugs, 
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equipment, supplies, nursing, and per diem services.5

Commercial insurance typically structures benefit 
plans to increase access to care and has taken a favor-
able stance toward including home infusion benefits. 
Medicaid coverage varies state by state and often has 
prior authorization requirements. 

Medicare’s fee-for-service program has made strides 
in recent years but still has not yet fully recognized the 
benefits of covering infusion therapies in a patient’s 
home. In December 2016, the 21st Century Cures Act 
was enacted into law to establish a new Medicare home 
infusion benefit.3 One flaw of this act is the lack of 
reimbursement of professional services and acknowl-
edgement of the day-to-day clinical efforts that go into 
managing a patient. According to the National Home 
Infusion Association (NHIA), “by reimbursing only 
on days when a nurse is present in the patient’s home, 
which is typically once a week, this policy significantly 
shortchanges these essential pharmacy-related profes-
sional services by removing $150 million in reimburse-
ment from the benefit.”6

Most infusion drugs are covered by the Medicare Part 
D prescription drug benefit, and the Centers for Medi-
care & Medicaid Services (CMS) has stated that it does 
not have authority to cover the infusion-related services, 
equipment, and supplies under Part D. Because of this, 
many Medicare beneficiaries receive infusion therapy in 
hospitals and skilled nursing facilities, which can result 
in a significantly higher cost to Medicare and be incon-
venient for patients. 

Under Medicare Part B, there is coverage for certain 
therapies (such as parenteral and enteral nutrition) 
administered using durable medical equipment (DME). 
This covers a select few therapies and only under very 
specific conditions. In October 2020, CMS announced 
a proposed rule to broaden coverage for home infusion 
DME, specifically for external infusion pumps, to 
increase access to home infusion drugs.4

For home nursing visits necessary for beneficiaries 
receiving infusion therapy, there can be Medicare Part A 
coverage under Medicare’s home health benefit only if 
the patients are serviced by a Medicare-certified home 
health agency. They also must be considered homebound 
and in need of intermittent (not 24-hour) home nursing.7

The NHIA continues to advocate for the expansion 
of services and for full reimbursement, particularly for 
pharmacists and other clinical and professional services. 
In their first payer summit, held in fall 2022, they 
encouraged payers to establish specialty networks that 
include locally based, full-service infusion providers; 
require the coordinated provision of infusion supplies, 
equipment, and services; and add codes for ambulatory 
infusion suites to contracts.8 They also recommended 

expansion of services including codes for placing and 
managing vascular access devices, which would shorten 
hospital stays and minimize emergency department use.8 

A Pharmacist’s Role
Pharmacists provide valuable services in the home infu-
sion setting. In addition to their medication dispensing 
activities, pharmacists perform extensive medication 
reconciliation, develop care plans, conduct clinical moni-
toring, and provide patient education and on-call services. 
They also coordinate and communicate with other health 
care professionals and serve as a liaison between the 
patient and other care teams.9 In addition to the normal 
local, state, and federal laws, some states also require 
special training for preparing sterile preparations.9 

As the population continues to grow and the home 
health market continues to expand, there will be a need 
for pharmacists to be trained in the infusion setting. As 
more therapies are approved and quality outcomes are 
seen for home infusion patients, the market will continue 
to increase, and pharmacists and home infusion compa-
nies should rise to meet the demand. ■
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INFECTIOUS DISEASE FOCUS

Interest Grows in Long-Acting Injectables for HIV Treatment
Continued Advancements in Therapy May Expand Its Use to Larger Patient 
Population, Though Challenges Remain
B Y  E M I LY  K I R K PA T R I C K ,  P H A R M D ,  B C I D P,  A A H I V P ;  A N D  R O S E  D E N Z E R ,  P H A R M D ,  A A H I V P

W ITH RECENT INNOVATIONS in 
the development of antiretroviral 
therapy (ART), there is growing 

interest in the use of long-acting 
injectable (LAI) therapy. Patients may 
benefit from the use of an injectable 
regimen to avoid pill fatigue and reduce 
confidentiality concerns, and it may also 
promote therapy adherence. 

Cabotegravir and rilpivirine (Cabenuva; 
ViiV Healthcare) is the first FDA-approved 
LAI ART regimen for HIV, composed 
of an integrase strand transfer inhibitor; 
cabotegravir (CAB); and a non-nucleoside 
reverse transcriptase inhibitor, rilpivirine 
(RPV).1 The US Department of Health & 
Human Services (HHS) currently recom-
mends CAB/RPV as a replacement for a 
stable regimen in virologically suppressed 
patients (HIV RNA, < 50 copies/mL for 
3-6 months) with no history of treatment 
failure or suspected resistance to either 
CAB or RPV as either a monthly or 
every-8-week regimen.2 Although the 

original approval was based on results 
from the FLAIR (NCT02938520) and 
ATLAS (NCT02951052) trials evaluating 
the monthly injections, the results of 
ATLAS-2M (NCT03299049) allowed for 
the approval of every-2-month injections.3-5

New Horizons for Long-Acting 
Injectables
The oral lead-in for CAB/RPV is now 
optional based on the results from the 
FLAIR Extension trial.6 At week 124, there 
were no differences in virologic suppres-
sion, adverse events, or tolerability in the 
direct-to-inject and oral lead-in arms. 

Additionally, HHS and the product package 
insert now recommend use of a longer 
2-inch needle for patients with a body 
mass index greater than 30 kg/m2. In the 
original trials, patients with a body mass 
index greater than 30 kg/m2 were more 
likely to have an HIV RNA level greater 
than 50 copies/mL, leading to efficacy 
concerns in obese patients; however, 
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longer needles ensure intramuscular 
administration.1,5 

Although providers have begun imple-
menting LAI therapy as a component of 
their clinical practice, several challenges 
remain. Patients who may benefit most 
from LAI therapy were not included in the 
original clinical trials, including patients 
with poor adherence to oral therapy or 
with virologic failure. Researchers have 
begun exploring utilization of this therapy 
in these populations. In a recent demon-
stration project, 15 patients with detectable 
viremia (mean log10 viral load, 4.67; SD, 
1.16) were able to achieve either viral 
suppression (12 patients) or a 2-fold viral 
load decline by a median of 22 days (3 
patients).7 The ongoing LATITUDE trial 
(NCT03635788) is also enrolling patients 
with suboptimal adherence and control 
regarding their HIV infection to compare 
oral standard-of-care regimens with once-
monthly CAB/RPV injections.8 

Data from the ViiV compassionate use 
program were recently published that 
included patients who were ineligible for 
the phase 3 clinical trials.9 This included 
patients with a need for parenteral therapy 
due to malabsorption syndrome, dysphagia, 
or psychological conditions, and those with 
prolonged nonadherence to oral therapy 
leading to progressive HIV disease. Of the 
35 patients included, 28 had detectable 
viremia (median viral load, 60,300 copies/
mL) and 7 were virologically suppressed at 
enrollment. At the end of the program, 16 
of the 28 patients with detectable viremia 
and 6 of the 7 virologically suppressed 
patients had achieved or maintained viro-
logical suppression.9 

In addition to evaluating expanded 
patient populations, ongoing research is 
evaluating new and innovative ways to 
administer CAB/RPV to potentially allow 
for self-administration at home or by phar-
macists in an outpatient setting. Pharmaco-
kinetic studies looking at administration of 

CAB/RPV into the lateral thigh muscle and 
a novel formulation of CAB 400 mg/mL 
for subcutaneous injection have revealed 
promising results, with similar plasma 
profiles and no difference in tolerability to 
the current ventrogluteal injections.10,11 

In addition to ongoing innovations with 
current FDA-approved products, there is 
a growing pipeline of long-acting agents 
in various stages of clinical trials. One 
entering the US market is lenacapavir 
(Sunlenca; Gilead Sciences), a first-in-
class, multistage selective inhibitor of 
the HIV capsid protein.12 The Phase 2/3 
CAPELLA study (NCT04150068), whose 
results were recently published, evaluated 
lenacapavir administered every 6 months as 
a subcutaneous injection in heavily  
treatment-experienced patients with 
multidrug resistant HIV-1 infection.13 In 
cohort 1, 36 participants were randomly 
allocated to receive oral lenacapavir 
or placebo in a 2:1 ratio for 14 days, 
in addition to continuing their failing 
regimen (functional monotherapy). An 
additional 36 participants were enrolled 
in a separate cohort 2 that received open-
label oral lenacapavir with an optimized 
background therapy for 14 days. At day 
15, both cohorts received subcutaneous 
lenacapavir administered every 6 months in 
combination with an optimized background 
regimen. In cohort 1, 88% of patients in the 
lenacapavir group and 17% in the placebo 
group (absolute difference, 71%; 95% CI, 
35%-90%) achieved a decrease of at least 
0.5 log10 copies/mL by day 15. At week 
26, a viral load of less than 50 copies/mL 
was reported in 81% of patients in cohort 
1 and 83% in cohort 2. The FDA approved 
this novel LAI agent in December 2022 
and provides another treatment option for 
vulnerable subpopulations of HIV patients.14 

The HIV treatment landscape continues 
to evolve as we turn to novel mechanisms 
of action and medication delivery methods 
to increase treatment options. ■
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O NE OF THE hallmarks of cancer is 
genomic instability, which is caused by 
defects in certain processes that control 

the way cells divide.1 These defects include 
mutations in genes involved in the repair 
of damaged DNA or mistakes that are not 
corrected when DNA is copied 
in a cell.1

Poly (ADP-ribose) polymerase (PARP) is 
a type of nuclear enzyme involved in many 
cellular functions, including facilitating the 
repair of DNA damage and participating in 
the regulation of cytokine expression that 
mediates inflammation.2,3 When extensive 
DNA damage occurs, overactivation of 
PARP decreases cellular energy level and 
leads to cell death.3 Blocking PARP has been 
studied as a mechanism to manage cancer by 
preventing cancer cells from repairing their 
damaged DNA, forcing them to die.2,4

Therapeutic Pathways and Potential 
Mechanisms of Resistance
PARP enzymes take part in various DNA 
damage response (DDR) pathways that detect 
and determine cellular fate following DNA 
damage, recruitment of cofactors, and regu-
lation of biochemical activities.4 The most 
significant DDR pathways involving PARP 
include nucleotide excision repair, base exci-
sion repair, mismatch repair, homologous 
recombination (HR), and nonhomologous end 
joining recombination.4

One of the most dynamic developing 
targeted therapies is the use of PARP inhibi-
tors (PARPi). PARPi are currently approved 
for the management of a range of tumor types 
and represent a class of cancer treatment 
that primarily inhibits the catalytic activity of 
specific enzymes called PARP1 and PARP2.4-6 
These are active in the DDR pathway through 

involvement in base excision repair of single-
strand breaks (SSBs) in DNA.4,6

PARP inhibition results in an accumulation 
of SSBs and entrapment of the PARP-DNA 
complex on SSBs, leading to double-strand 
breaks (DSBs).5 This PARP trapping is 
considered the major mechanism of 
antitumor activity.5

PARP inhibition is not effective in  
healthy cells because they can utilize the 
functional HR repair mechanism to repair 
DSBs, but it is very effective in cells that 
harbor HR deficiencies (HRDs), including 
the cells of specific types of breast and 
ovarian cancers with mutations in BRCA1 
and BRCA2.5,6 This concept, termed synthetic 
lethality, is the simultaneous loss of function 
of 2 or more key molecules resulting in cell 
death; however, a deficiency in 1 key mole-
cule is not lethal.4-6 Recent clinical evidence 
has shown that PARPi can still be effective 
regardless of BRCA1/2, HRD status, or other 
DDR gene alterations, suggesting that a wider 
population of patients may benefit from 
PARPi therapy.4,6

Although PARPi have been shown to 
improve progression-free survival (PFS), 
some cancers may inevitably develop 
resistance to them. Potential mechanisms 
of resistance to PARPi include restoration 
of HR capacity, stabilization of replication 
forks, diminished trapping of PARP1, P-gly-
coprotein–mediated drug efflux, alterations 
in cell cycle control, microRNA expression 
patterns, and other dysregulated signaling 
pathways.5,6 Ongoing research is underway to 
improve understanding of how PARPi might 
help guide broader use, optimize efficacy, 
evaluate novel combinations with other types 
of targeted therapies, overcome resistance, 
and sensitize tumors.5,6

Numerous Clinical Trials Investigate Next Generation of PARP Inhibitors
Therapy Effectively Treats Cells Harboring HR Deficiencies, Including Those of
Specific Types of Ovarian, Breast Cancers
B Y  R A C H E L  K .  A N D E R S O N ,  P H A R M D ,  C S P
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Updates in Current Clinical Use 
and Future Perspectives
Since 2014, the FDA has approved 4 PARPi for clinical 
use: olaparib (Lynparza; AstraZeneca), rucaparib 
(Rubraca; Clovis Oncology), niraparib (Zejula; GSK), 
and talazoparib (Talzenna; Pfizer).3,4,7 These 4 PARPi 
share similarities in their chemical structures and an 
aromatic system that mimics nicotinamide, part of 
nicotinamide adenine dinucleotide (NAD), allowing 
them to compete with NAD for PARP binding.5

Olaparib holds indications for select patients with 
advanced ovarian cancer, early or metastatic breast 
cancer, metastatic pancreatic cancer, and metastatic 
prostate cancer.8 Rucaparib is indicated for patients with 
BRCA-positive, metastatic castration-resistant prostate 
cancer and for the maintenance management of ovarian 
cancer, fallopian tube cancer, or primary peritoneal 
cancer in patients whose cancer has recurred and who 
achieve complete or partial response to a 
platinum-based chemotherapy.9

Niraparib is approved for use in the maintenance 
management of advanced ovarian cancer, fallopian tube 
cancer, or primary peritoneal cancer when the patient has 
achieved complete or partial response to treatment with 
platinum-based chemotherapy.10 Talazoparib manages 
germline BRCA-mutated, HER2-negative breast cancer 
that is locally advanced or metastatic.11

However, as of October 2022, manufacturers of 
rucaparib, olaparib, and niraparib (the 3 PARPi approved 
by the FDA for third- and fourth-line management 
of ovarian cancer) had voluntarily withdrawn their 
approvals because of safety concerns.7 Finalized results 
of studies evaluating the use of PARPi have shown 
potential negative effects on overall survival (OS) for 
these indications, which were initially approved via 
the accelerated approval pathway based on objective 
response rate, PFS, and duration of response. The results 
from the most recent studies have shown that these 
outcomes ultimately did not correlate with OS.7

In November 2022, the FDA requested that 
indication for rucaparib be removed for use in patients 
with recurrent epithelial ovarian cancer, fallopian 
tube cancer, or primary peritoneal cancer who have 
achieved complete or partial response to platinum-based 
chemotherapy and be used only in the second-line 

maintenance setting for patients harboring BRCA muta-
tions.7 In the same month, GSK restricted the use of 
niraparib following an FDA request that it be used only 
for patients with deleterious or suspected deleterious 
germline BRCA mutations.7

PARP enzymes play many roles at different cell cycle 
stages, so understanding the interaction network within 
the cell is important for investigators exploring new 
potential therapies. For example, current research shows 
PARPi might heighten sensitivity to immune checkpoint 
inhibitors (ICIs) because PARPi indirectly affect the 
tumor microenvironment by increasing genomic insta-
bility and immune pathway activation and inhibiting 
surface proteins including CTLA4, PD-1 expressed by 
activated T cells, and its ligand PD-L1.4,6,7 The use of 
potential PARPi combinations with products interacting 
with PD1/PD-L1 pathways was based on research that 
DNA-damaging agents lead to the activation of inter-
feron pathways due to DNA damage, that the level of 
interferon expression has an impact on levels of 
PD-L1, and that PARPi themselves cause upregulation 
of PD-L1.4,6

Conclusion
PARPi monotherapy has been a milestone in the 
management of many BRCA1/2-mutated cancers, offering 
patients and prescribers the hope of effective therapy 
options. Alternate therapeutic pathways for PARPi 
and potential mechanisms of sensitivity and resistance 
remain major areas of current clinical research.4,7 
Numerous clinical trials are ongoing to develop next-
generation PARPi and validate the use of combination 
therapies, particularly the potential synergistic effect 
of PARPi with ICIs.5,7 Additional studies are necessary 
to investigate potential PARPi combinations in groups 
of patients who have clinically unmet anticancer needs, 
including patients who do not respond well to established 
PARPi/ICI monotherapies. Biomarkers are critical in 
identifying optimal patient populations, because 
although the effect is beneficial in tumors with 
BRCA1/2 mutations or HRD, HR-proficient markers 
have yet to be determined.4 Stakeholders including 
payers, prescribers, and specialty pharmacies will need 
to continue to track current market changes and update 
clinical criteria as necessary. ■

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS



PHARMACY TIMES HEALTH-SYSTEM EDITION™
MARCH  202332

BIOSIMILAR SPOTLIGHT

Patient-Centered Approach Helps Ensure Biosimilar Adoption Success
Educating Patients, Providers Improves Acceptance, Trust as Number of Approvals, 
Indications Grows
B Y  S O P H I A  Z .  H U M P H R E Y S ,  P H A R M D ,  M H A ,  B C B B S

B IOLOGIC MEDICATIONS ARE 

increasingly being used to treat many 
life-threatening and debilitating 

diseases, such as cancer, rheumatoid 
arthritis, and Crohn disease. In recent years, 
the use of these biologics has increased 
12.5% annually, making them the fastest 
growing segment of the medications 
market.1 In 2022, 46% of all drug spending 
was for biologics.1 These medications are 
usually more expensive than small-molecule 
chemical medications, but finding lower-
cost alternatives for these biologics will help 
increase access to care for patients.  

Fortunately, many biosimilars are 
available in the US market. Patients in the 
United States received 6.4 billion prescrip-
tions in 2021, most of which were written 
for generics and biosimilars. It is estimated 
that in 2021, generic and biosimilar prod-
ucts saved patients, employers, insurance 
companies, and taxpayers more than $373 
billion dollars.2 Biosimilars are highly 
similar to brand-name reference products 
without clinically meaningful differences 
and offer lower-cost alternatives to expen-
sive brand-name biologics.3 

Biosimilars create more competition 
in the market and help drive down the 
price of originator biologics. On average, 
biosimilars are marketed at less than 
50% of the originator price, according to 
a 2022 report from the Association for 
Accessible Medicines (AAM).2 Biologics 
with biosimilar competitors have seen a 
price drop of 25%, on average.2 In addition 
to improving access for patients, lower 
acquisition costs also lead to sizable 

savings for the health care industry. This is 
welcome relief for an industry which has 
been strained financially by many factors, 
including the challenges presented by 
COVID-19 over the past 3 years. Since the 
first US biosimilar launch in 2015, more 
than $13 billion dollars in savings has been 
associated with the use of biosimilars.2 

The lower price of biosimilars also 
reduces out-of-pocket costs for patients. 
According to a retrospective analysis of 
claims data for filgrastim and biosimi-
lars, the introduction of biosimilars in 
the US market led to both short-term 
and long-term reduction of patients’ 
out-of-pocket costs.4 The lower price 
improved patient access to these lifesaving 
biologics. Furthermore, AAM reported that 
biosimilars have been used in 364 million 
patient days since the first biosimilar 
launch in 2015. This includes 150 million 
more patient days of biologic therapy, due 
to the availability of biosimilars.2 

However, biosimilar adoption has been 
more challenging in the United States 
than in countries in the European Union 
and Asia. Many factors have caused this 
lag in biosimilar adoption, including 
patient confidence and understanding of 
biosimilars.5 Pharmacists and physicians 
are uniquely qualified for patient educa-
tion regarding the efficacy and safety of 
biosimilars. Results from a recent survey 
conducted by the University of Chicago 
indicated that patients trust recommenda-
tions from their physicians and pharmacists 
when it comes to selecting medications. 
The researchers surveyed 618 patients 
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receiving biologics with biosimilar competition in 
the United States and reported that 7 of 10 patients 
expressed confidence in biosimilars if they had been 
prescribed by their physicians.6  

However, patient understanding of biosimilars is not 
universal. Among the 608 physicians surveyed in this 
study, 61% reported low levels of awareness of biosimi-
lars among patients. Furthermore, 40% of the physicians 
reported that they seldom discuss the benefits and risks 
of biosimilars with their patients. Interestingly, results 
from the same survey indicated that 84% of all patients 
who were prescribed a biosimilar reported that their 
physicians had educated them regarding the difference 
between a biosimilar and its originator prior to receiving 
a biosimilar product.6         

Given how much physicians’ opinions influence 
patient acceptance of biosimilars, provider confidence 
and knowledge of biosimilars is crucial in building 
patient confidence. In an interview, frontline physicians 
Roy M. Fleischmann, MD, and Joel M. Gelfand, MD, 
MSCE, FAAD, shared how they build patient confidence 
and improve the patient experience. They explained 
that physicians need to make a complicated concept 
understandable in layman’s language. Patients must 
be reassured that biosimilars are highly similar to the 
brand-name originators they have been receiving, with 
no meaningful clinical differences.7 They also pointed 
out that patient confidence can be built when physicians 
explain the fundamentals of the mechanism of actions 
of these products, emphasizing that the biosimilars and 
originators all work the same way pharmacologically.7  

In addition to physicians, patients interact with a 
multidisciplinary team throughout the course of their 
care, including nurses, infusion pharmacists, pharmacy 
technicians, social workers, and lab technicians. Many 
of these team members can be influential and form 
trusting relationships with their patients. Educating all 
these team members and building their confidence in 
biosimilars may help increase the degree of 
patient confidence.7  

Additionally, biosimilar manufacturers can help 
increase access to care by providing patient assistance 
programs. In an interview, Sonia T. Oskouei, PharmD, 
BCBBS, BCMAS, DPLA, vice president of biosimilars 
and specialty at Sandoz, explained that US patients 

are familiar with patient support programs from the 
originator companies. For biosimilars to be accepted, 
the manufacturers of biosimilars must offer similar or 
better assistance to patients. This may take the form of 
co-pay assistance, assistance with out-of-pocket costs, 
and programs to help with prior authorization processes. 
Such programs will help improve treatment adherence 
and minimize difficulties during the transition from 
originator biologics to biosimilars.5 

By maintaining a patient-centered approach, clinicians 
can help improve biosimilar adoption. Co-pay assis-
tance, sharing information about payer coverage, and 
focused and simplified education regarding the efficacy 
and safety of biosimilars enhance patient confidence 
and improve biosimilar success. This promises to be 
an important test year, as the first noninsulin pharmacy 
benefit biosimilars will be launched, including biosim-
ilars for (adalimumab) Humira.8 With more pharmacy 
benefit biosimilars coming to the market, patient accep-
tance of these therapies is going to play a vital role in 
the health care industry. ■
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Provide Education to Caregivers and Patients With Dementia
Strong Interprofessional Team Helps Ensure Safe Transitions and Minimize 
Adverse Events, Medication Errors
B Y  D E E PA L I  D I X I T ,  P H A R M D ,  B C P S ,  B C C C P,  F C C M

Introduction
Alzheimer disease (AD) is a degenerative 
brain disease and the most common cause of 
dementia. It is also the fifth leading cause of 
death in adults older than 65 years.1  More 
than 6 million Americans live with AD, 
which cost the US economy an estimated 
$321 billion in 2022. The cost is expected to 
increase to more than $1 trillion by 2050.2

Dementia is a syndrome with a group 
of symptoms and several causes. The 
characteristic symptoms of dementia 
include difficulties with memory, language, 
problem-solving, and other cognitive 
skills that affect one's ability to perform 
everyday activities.1 AD is considered 
a multifactorial disease, with 2 main 
hypotheses proposed as causes: cholinergic 
and amyloid hypotheses. Moreover, several 
risk factors, such as increasing age, genetic 
factors, head injuries, vascular diseases, 
infections, and environmental factors, play 
a role in the disease.3 

Currently, there is no cure for AD. 
However, there are 2 classes of approved 
drugs to treat the disease, including 
inhibitors to cholinesterase enzyme and 
antagonists to N-methyl d-aspartate 
(NMDA), which are effective only in 
treating the symptoms of AD.4,5

Approximately 60% of older adults 
with AD or other dementias live in the 
community, and only 25% live alone. 
As their disease progresses, individuals 
with AD or other dementias generally 
receive more care from family members, 
unpaid caregivers, and community-based 
and residential care providers. Forty-two 
percent of residents in assisted living 
communities have AD or other dementias, 
and 61% of nursing home residents have 

moderate or severe cognitive impairment.6,7 
Furthermore, by age 80, 75% of individuals 
with AD-related dementia are admitted to 
a nursing home, compared with only 4% of 
the general population.8

Dementia care practice recommendations 
were developed to define quality care 
across all care settings and throughout 
the disease course. These guidelines are 
intended for professional care providers 
working with individuals with dementia 
and their families in residential and 
community-based care settings.9 With the 
fundamentals of person-centered care as 
the foundation, the dementia care practice 
recommendations elucidate the goals of 
quality dementia care in several areas, 
including the following: 

1.  Provide person-centered care.
2.  Make information about brain health 

and cognitive aging readily available 
to older adults and their families.

3.  Perform regular (ie, at least every 6 
months) comprehensive person- 
centered assessments and timely 
interim assessments. 

4.   Ensure medical management includes 
a holistic, person-centered approach 
to care. Embrace a positive approach 
to supporting persons living with 
dementia and their caregivers, and 
acknowledge the importance of 
individuals’ ongoing medical care to 
their well-being and quality of life.

5.  Provide education and support early 
on in the disease so patients and their 
families can prepare for the future.

6.  Identify characteristics of the social 
and physical environment that trigger or 
exacerbate behavioral and psychological 
symptoms for the person with dementia.
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7.  Support for activities of daily living must take 
into consideration the activity, the individual’s 
functional ability to perform it, and the extent of 
cognitive impairment.

8.  Ensure a thorough orientation and training program 
for new staff, as well as ongoing training.

Practice recommendations for transitions of care 
(TOC) are provided by the dementia care practice 
guidelines, and they are the focus of this article.

Transitions of Care Challenges
Recent literature highlights that TOC are challenging for 
individuals with AD and often lead to adverse events, low 
satisfaction with care, and high rehospitalization rates.10 
Indeed, older adults with dementia undergo more ToC 
than other populations of older adults due to impairments 
in communication and disorientation from being in a 
foreign environment.11

Educating and preparing individuals with dementia 
and their caregivers about TOC should be done before, 
during, and after transitions. Because family caregivers 
are integral to the care of individuals with dementia, 
providers must acknowledge their need for information 
about common transitions; this includes across care 
settings, such as from home to hospital or skilled 
nursing facility and from nursing home to emergency 
department, as well as within care settings. 

Careful attention is critical to ensure a safe handoff 
during these transitions. Open communication (both 
written and verbal) among providers, across settings, and 
within organizations is essential to avoid poor outcomes 
often associated with TOC (eg, rehospitalizations, 
emergency department visits, and medication errors).12 

Creating a strong interprofessional collaborative team 
to support the person with dementia throughout 
TOC is imperative. Furthermore, the goal of 
avoiding hospitalization or rehospitalization in this 
population can potentially prevent delirium and 
poor outcomes.

Care transitions are also associated with  
medication-related issues because patients with AD 
have complex medication regimens; this poses risks 

during multiple care transitions, especially as the disease 
progresses. Research suggests that 2.5% of patients 
have a medication-related adverse event after hospital 
discharge.13 Unintentional medication discrepancies, 
preventable adverse drug events, poor medication 
selection, lack of discharge summary, and supply 
problems have been identified in care transitions.13-15 
These problems can be detrimental to patient safety and 
thus may lead to hospital readmissions. 

Patients with AD are a vulnerable group, and specific 
dementia-friendly strategies for medication management 
are critical to ensure safe, high-quality transfer of 
care.13-15 A recent study in Australia explored medication 
processes in acute care episodes and care transitions 
for patients with dementia and the authors made 
recommendations to improve practices. The study data 
confirmed that medication management is suboptimal 
during care transitions and may compromise safety. The 
investigators suggested improvements such as increased 
involvement of pharmacists in care transitions; outreach 
or transitional health care professionals; modified 
planning for care transitions for individuals older than 
80 years; coordinated electronic records; structured 
communication; and staff training.16

Pharmacists play key roles in care transitions in 
various ways, including taking medication history on 
admission, performing medication reconciliation,17 

assisting with medication adherence, counseling upon 
discharge, and sharing information with community 
pharmacies. They also conduct postdischarge follow-ups 
such as telephone calls or visits.17

Conclusions
Older adults with dementia undergo more TOC than 
other populations of older adults, placing them at risk 
of adverse events, hospitalization, and rehospitalization. 
Improving communication across TOC, with a solid 
interprofessional team to support the person with 
dementia throughout these transitions, is imperative in 
mitigating poor outcomes. Medication management for 
patients with AD has also been shown to be suboptimal, 
but opportunities exist to improve medication processes 
in acute care and care transitions for AD. ■

Patients with AD are a vulnerable group, and specific 
dementia-friendly strategies for medication management 
are critical to ensure safe, high-quality transfer of care.“
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T HE RECORD NUMBER of fentanyl drug 
overdoses1 has rightfully caused 
national alarm and heightened 

awareness of the dangers of these 
potent drugs. But in 2023, health care 
organizations also need to pay closer 
attention to what is happening within their 
own facilities.

Although health leaders are increasingly 
aware of the prevalence of substance use 
disorders (SUDs) in the public domain, 
drug diversion within hospitals, phar-
macies, and physician practices is still a 
huge concern, according to 96% of health 
leaders surveyed in a 2021 study by Porter 
Research and Invistics.2 And because most 
drug diversion remains undetected, health 
leaders need to double down on diversion 
prevention strategies to avoid legal, finan-
cial, and clinical repercussions.  

This raises several questions, but the 
biggest is this: Given how financially 
stretched health care organizations already 
are, how can they do a better job of 
lowering their drug diversion risk in 2023? 

Here are the 3 biggest drug diversion 
trends that health leaders will face in 2023, 
as well as the solutions they will need to 
embrace to make meaningful progress in 
alleviating them:

Trend #1: The rise of deadly synthetic 
opioids and methamphetamines
THE CHALLENGE: The drug overdose 
epidemic is now being driven by illicitly 
manufactured fentanyl, often in combination 
with methamphetamine, according to a 
policy brief released in September 2022 by 
the American Medical Association.3 
The brief also noted that more than 
107,000 deaths were reported in the 
United States between December 2020 and 
December 2021.3 This means that clinicians 
are seeing more patients with SUDs in 

emergent care settings and that SUDs have 
escalated among everyone—including 
clinicians themselves. 

THE SOLUTION: Resources such as the Amer-
ican Hospital Association’s updated guide 
for opioid stewardship measurement high-
light best practices for hospital tracking of 
opioids, including acute pain management, 
harm reduction, and identification and treat-
ment of opioid use disorder.4 Such measures 
help ensure that clinicians, administrators, 
care partners, patients, and communities 
are on the same page, and that opioids are 
distributed in the right way, for the right 
length of time, to the right patients, thereby 
minimizing potential harmful effects.

But this is just the beginning. Health 
leaders will also need to do more to protect 
their own coworkers, such as ensuring all 
clinical staff are educated on the signs and 
symptoms of substance use and know how 
to report suspected drug diversion inci-
dents. Training sessions with staff should 
also emphasize anonymous reporting 
tools within their organization, and why 
reporting will help the person diverting 
drugs get the help they need to treat their 
SUD. Such training can also leverage 
public databases such as Healthcare 
Diversion.org, which allows visitors to see 
just how often drug diversion is happening 
across the country and the danger it causes 
to patients, clinicians, health care facilities, 
and their communities.5

Trend #2: Staffing shortages 
and travel clinicians are raising 
safety risks
THE CHALLENGE: Severe levels of burnout 
are pushing physicians and other clinicians 
to the brink of exhaustion, causing many 
to leave medicine altogether or signifi-
cantly cut back their hours. The ongoing 

Three Health Care Drug Diversion Trends Are Shaping 2023
Prevention, Role of Advanced Machine Learning Systems, Safety Should Be 
Top of Mind for Next 12 Months and Beyond
B Y  T O M  K N I G H T,  M B A
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“Great Resignation” is leading to more and more staffing 
shortages and often to an increased use of contract staff 
such as travel nurses.6 There are concerns that this could 
raise the risk of diversion if workers are not appropriately 
vetted with thorough background checks, or if traveling 
clinicians who are diverting are not detected and reported 
before they move on to another facility.

THE SOLUTION: Machine learning analytics can detect 
drug diversion effectively and efficiently. These 
computer systems cull data from multiple IT systems, 
including electronic health records, medication-dis-
pensing cabinets, employee time clocks, and wholesaler 
purchasing records, to pick up on patterns associated with 
drug diversion. 

Data from a retrospective study published in February 
2022 in the American Journal of Health-System Phar-
macy showed that advanced analytics and machine 
learning technologies detected known diversion cases an 
average of 160 days faster than existing, non–machine 
learning detection methods. Additionally, the machine 
learning model demonstrated a 96.3% accuracy.7 

Trend #3: Limited resources for drug diversion 
detection professionals
THE CHALLENGE: Throughout 2021 and 2022, hospitals 
and health systems continued to use an all-hands-on-deck 
approach to patient care, as they navigated the ups and 
downs of health care in a world with endemic COVID-
19. One of the unintended consequences of this shift in 
priorities was a decline in resources for drug diversion 
detection.

THE SOLUTION: It is time for health leaders to reinvest 
in hiring dedicated professionals who are experts in 
medication management, drug safety, and drug diversion, 
and who can ensure that policies, people, and technology 
investments support a health care organization’s commit-
ment to safety. As Russ Nix, founder of Aegis RX, noted 
in an article published by Patient Safety & Quality 
Healthcare, designating personnel to oversee drug diver-
sion initiatives also shows staff and clinicians that the 

organization takes the issue seriously.8 
“If there’s no one watching, it doesn’t matter what 

technology solution is in place,” Nix said. “If an organi-
zation is wholly focused on COVID-19, [for example], 
clinicians might sense they’re not being watched and try 
to get away with diversion.”8

The Takeaway: Pour More Resources Into 
Prevention
Although every health care organization faces difficult 
budgeting decisions, now is not the time to reduce efforts 
to stop drug diversion from occurring in our facilities. 
What is needed, right now, is a sustained commitment to 
not only treat patients with SUDs, but to protect patients 
and coworkers from the risks of drug diversion by health 
care workers. ■
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Because most drug diversion remains undetected, health 
leaders need to double down on diversion prevention 
strategies to avoid legal, financial, and clinical repercussions. “
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HORMONE RECEPTOR POSITIVE/HUMAN 
epidermal growth factor receptor 2 negative (HR+/
HER2-) is the most common subtype of breast cancer 

and has the best survival pattern. Audience favorites Danielle 
Roman, PharmD, BCOP; and Heather Moore, PharmD, 
BCOP, CPP, provided top-notch updates on this subgroup 
in a presentation titled “Exploring New and Emerging Oral 
Treatment in HR-Positive, HER2-Negative Breast Cancer: A 
Primer for Health-System Pharmacists” at the 2022 ASHP 
Midyear Clinical Meeting.

Roman illustrated that first-line therapy of early-stage HR+/
HER2- breast cancer may include targeted therapy, endocrine 
therapy, surgery, radiation, and/or chemotherapy. Advanced 
or metastatic breast cancer is managed with targeted therapy, 
endocrine therapy, and/or chemotherapy. She explained that any 
of the CDK4/6 inhibitors can be used in the first or subsequent 
lines of therapy in combination with an aromatase inhibitor or 
fulvestrant in pre- or postmenopausal patients. 

Roman reviewed 2 new classes of therapies indicated in 
patients with specific gene mutations. Alpelisib is a PI3K inhib-
itor approved in combination with fulvestrant for HR+/HER2- 
advanced or metastatic breast cancer with PIK3CA mutation 
after progression on or after endocrine therapy. PARP inhibitors 
are an option for patients with metastatic breast cancer with 
germline BRCA mutations. She indicated adjuvant olaparib may 
be prescribed for patients with a germline BRCA1/2 mutation 
and high-risk features who received prior endocrine therapy or 
are considered inappropriate for endocrine therapy and adjuvant 
abemaciclib may be added to endocrine therapy for high-risk 
breast cancer patients. Oral selective estrogen receptor down-
regulators (SERDs) are promising investigational agents, espe-
cially in patients with an ESR1 gene mutation.

In the second half of the presentation, Moore focused on strat-
egies to improve drug therapy management in breast cancer. She 
underscored the value of the following roles of the pharmacist in 
managing patients with breast cancer:

•  Prescribing
•  Dose adjustment
•  Toxicity management

•  Monitoring
•  Follow-up
•  Adherence
•  Financial burden
•  Drug interactions
•  Education

Moore indicated adverse effects (AEs) are generally very 
manageable with CDK4/6 inhibitors, but it is important for 
clinicians to recognize and actively monitor for AEs, including 
neutropenia, pneumonitis, fatigue, QTc prolongation, hepatotox-
icity, thromboembolism, nausea, or diarrhea. Moore highlighted 
the risk of myelosuppression with PARP inhibitors and the need 
for antiemetic prophylaxis with olaparib. She noted hypergly-
cemia is a frequent AE with alpelisib and encouraged moni-
toring fasting glucose more closely in patients with risk factors 
for hyperglycemia. She indicated that SERDs have a manageable 
safety profile and cited nausea, back pain, arthralgias, head-
aches, hot flashes, and diarrhea as the most frequently reported 
AEs. She provided clinical pearls for monitoring and adminis-
tration of the oral agents used in the treatment of HR+ breast 
cancer, stating that pharmacists’ biggest impact may result from 
monitoring for select AEs including QTc prolongation, diarrhea, 
hepatotoxicity, nephrotoxicity, hyperglycemia, and rash. 

Before concluding the presentation, Moore and Roman 
discussed patient cases to illustrate the use of hormonal and 
targeted therapies along with management of potential toxicities.

Danielle Roman, PharmD, BCOP, illustrated that, “Targeted 
agents, such as CDK4/6 inhibitors, alpelisib (PIK3CA-muta-
tion), and PARP inhibitors (germline BRCA-mutation) have 
improved outcomes in patients with metastatic breast cancer.” ■

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

To view the on-demand CE session, please visit www.pharmacytimes.org/2022-ashp-on-demand
The activity is available through December 22, 2023.

“Pharmacists can make the biggest 
impact with therapies with 
severe toxicities and more 
complicated monitoring.”

—Heather Moore, PharmD, BCOP, CPP

Implementing Oral Therapies 
for HR+/HER2- Breast Cancer
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Times Have Changed in Diffuse Large B-Cell 
Lymphoma

THE LANDSCAPE OF diffuse large B-cell 
lymphoma (DLBCL) has changed significantly in 
the past few years with new trials in both the first-

line and relapsed/refractory settings. A multidisciplinary 
expert panel at the 2022 ASHP Midyear Clinical Meeting 
presented a critical analysis of the literature before letting the 
audience select topics for a deeper dive in a presentation titled 
“Exploring the Emerging Treatment Landscape of Relapsed/
Refractory Diffuse Large B-Cell Lymphoma: A Focus on 
Novel Immunotherapies.”

Victoria Nachar, PharmD, BCOP, introduced pharma-
cists to novel therapies in DLBCL including chimeric antigen 
receptor (CAR) T-cell therapies, antibody drug conjugates, 
bispecific antibodies, and tafasitamab-lenalidomide. In addition 
to mechanism of action, she provided a comprehensive over-
view of clinical trials supporting FDA approval of axicabtagene 
ciloleucel or lisocabtagene maraleucel, tisagenlecleucel, polatu-
zumab vedotin, tafasitamab-lenalidomide, and loncastuximab 
tesirine in the second- or third-line treatment of DLBCL. 

Javier Munoz, MD, MS, MBA, FACP, then illustrated 
how these therapies are being incorporated into the treatment 
landscape. He began with a first-line study comparing standard-
of-care rituximab, cyclophosphamide, doxorubicin, vincristine, 
and prednisone with a regimen that replaces vincristine with 
polatuzumab vedotin. The study demonstrated improved 2-year 
progression-free survival. A decision on approval from the FDA 
is anticipated in the first half of 2023. In the second-line setting, 
he illustrated the shift in treatment to CAR T-cell therapy for 
patients with early relapsed or primary refractory DLBCL. 
Munoz highlighted autologous stem cell transplant continues to 
offer a cure in second line for patients that relapse after 1 year 
who respond to platinum-based chemotherapy. Munoz noted 
CAR T-cell therapy is not for every patient; barriers may include 
insurance approval, cost, caregiver support, performance 
status, etc. 

Munoz explained that patients who are unable or unwilling 
to receive cellular therapies may receive chemoimmuno-
therapy regimens with or without polatuzumab vedotin or 
tafasitamab-lenalidomide. In addition to options not used in 
second line, loncastuximab tesirine, or selinexor may also be 
used in the third-line and subsequent settings. He reviewed 
preliminary data for bispecific antibodies in DLBCL, noting 
ongoing trials with epcoritamab, glofitamab, mosunetuzumab, 
odronextamab, and plamotamab are showing promise in phase 
1/2 studies. Both CAR T-cell therapy and bispecific antibodies 
affect tumor cytotoxicity by activating T cells and thus may 
cause cytokine release syndrome, neurotoxicity, and myelo-
suppression, explained Munoz. He differentiated bispecific 
antibodies from CAR T-cell therapies, noting they are off-the-
shelf, less expensive per dose and do not require lymphode-
pleting chemotherapy before dosing; however, they do require 
repeated dosing.

Laura J. Zitella, MS, RN, ACNP-BC, AOCN, joined 
Munoz and Nachar to engage the audience into a deeper dive on 
therapeutic sequencing, resistance mechanisms, and logistics.
Victoria Nachar, PharmD, BCOP, underscored, “Pharmacists 
should be aware of the clinical data surrounding these therapies, 
challenges associated with their utilization, as well as how to 
detect and manage their significant toxicities.”

“We will need additional clinical trials 
in relapsed/refractory DLBCL to better 

understand how best to sequence 
novel therapies including CAR T cells 

and bispecific antibodies.” 
—Javier Munoz, MD, MS, MBA, FACP

PTCE WOULD LIKE TO ACKNOWLEDGE REGENERON PHARMACEUTICALS, INC; GENMAB; 
AND ABBVIE, INC FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.
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A TRIO OF EXPERT pharmacists illustrated how 
to derive maximal benefit from PARP inhibitors 
(PARPi) in ovarian cancer at the 2022 ASHP 

Midyear Clinical Meeting in a presentation titled “An In-
depth Look at PARP Inhibitors and Their Role in the Treatment 
of Ovarian Cancer.”

Jason Bergsbaken, PharmD, MBA, BCOP, led by empha-
sizing that patients with newly diagnosed advanced ovarian 
cancer should have genetic risk evaluation with germline and 
somatic mutation testing. He presented a treatment roadmap for 
advanced ovarian cancer and explained that PARPi fit into the 
treatment paradigm as maintenance after first- and second-line 
chemotherapy in patients with a complete or partial response to 
platinum doublet chemotherapy.   

Olaparib and niraparib are both included in the National 
Comprehensive Cancer Network (NCCN) Guidelines as 
category 1 recommendations for maintenance in the first-line 
setting following response to platinum-based therapy in the 
BRCA-mutated population. He indicated niraparib or olaparib 
combined with bevacizumab are category 2 recommendations 
for patients with homologous recombination deficiency (HRD) 
mutations or no mutation. Rucaparib was studied as second-
line maintenance in all patients regardless of mutation status. 
Bergsbaken encouraged individual shared decision making with 
patients based on costs, benefits, and risks in the second-line 
maintenance setting. 

Bergsbaken explained the withdrawal of regulatory approval 
of PARP inhibitors for recurrent or metastatic ovarian cancer 
after phase 3 clinical trials failed to demonstrate an overall 
survival benefit. He indicated the NCCN Guidelines have 
included PARPi as a category 3 recommendation in this setting. 
Bergsbaken then summarized ongoing clinical trials in ovarian 
cancer. He wrapped up with a section on the role of the pharma-

cist in the care of patients with ovarian cancer. 
Bergsbaken noted that because PARPi are oral therapies with 

significant gastrointestinal and hematologic adverse effects 
(AEs), there is a greater emphasis on monitoring and managing 
AEs to promote medication adherence and persistence. In 
addition, patients may have cost barriers to accessing therapy 
with PARPi and he highlighted some of the patient assistance 
options available.

Thomasina Morris, RPh, MHA, BCOP, shifted the focus to 
AEs with PARPi and explained that more than half of patients 
receiving PARPi have dose interruptions due to AEs and 12% 
to 15% of patients discontinue therapy due to AEs. She offered 
clinical pearls for management of gastrointestinal AEs and 
fatigue. She differentiated the PARPi, indicating olaparib may 
cause pneumonitis; rucaparib is associated with elevations in 
serum creatinine, transaminases, and cholesterol; and niraparib 
is linked to an increased risk of thrombocytopenia, hyperten-
sion, and QTc prolongation. 

To wrap up the session, Amy Indorf, PharmD, BCOP, 
teamed up with Bergsbaken and Morris to discuss patient cases. 
The faculty shared their perspectives and pearls for multiple 
types of challenges seen in their daily practices. ■

2022 ASHP MIDYEAR CLINICAL MEETING

Sparking Discussion on 
PARP Inhibitors in Ovarian Cancer

PTCE WOULD LIKE TO ACKNOWLEDGE GLAXOSMITHKLINE FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.
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“Although multiple trials took all-
comers regardless of BRCA mutation 

status, HRD-mutant populations 
(specifically BRCA mutated) generally 
have better outcomes compared with 

non-HRD mutant populations.”
— Jason Bergsbaken, PharmD, MBA, BCOP
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Blocking Basal Cell and Cutaneous 
Squamous Cell Carcinomas 

THOUGH THEY RARELY metastasize, basal 
cell carcinomas (BCCs) and cutaneous squamous 
cell carcinomas (cSCCs) have the potential to cause 

substantial local destruction and disfigurement. An expert 
pharmacist panel brought to light new treatment options 
for advanced BCCs and cSCCs at the 2022 ASHP Midyear 
Clinical Meeting in a presentation titled “Advances in the 
Treatment of Non-Melanoma Skin Cancers: The Role of 
Immune Checkpoint Inhibitors.”

After reviewing safe sun practices, Heather Armbruster, 
PharmD, BCOP, highlighted the similarities and differences in 
BCC and cSCC. She explained that surgery is the most effec-
tive and efficient means of accomplishing a cure in both BCC 
and cSCC. Radiation may be used to preserve function or for 
patient preference and topical therapies play a role in patients 
with localized, low-risk disease in both skin cancers as well. 

Armbruster explained that patients with high-risk BCC 
receive systemic therapy when curative surgery or radiation is 
not feasible. Hedgehog inhibitors (ie, sonidegib, vismodegib) 
are options for patients with recurrent BCC or for patients 
that are not candidates for curative surgery or radiation. 
Cemiplimab-rwlc is appropriate for patients with prior treatment 
with a hedgehog inhibitor or for whom a hedgehog inhibitor is 
not appropriate. 

Shifting the focus to cSCC, Armbruster encouraged multidis-
ciplinary consultation for management of localized, high-risk, 
or very high-risk disease because patients benefit from combina-
tion approaches of surgery, radiation, and/or systemic therapy. 
She highlighted preferred regimens for patients with cSCC who 
are not receiving concurrent radiation include cemiplimab-rwlc 
or pembrolizumab. Patients who are intolerant to or progressing 
on immune checkpoint inhibitors (ICIs) and clinical trials may 
receive carboplatin and paclitaxel. 

 Jessica Michaud Davis, PharmD, BCOP, CPP, illustrated 
cutaneous immune-related adverse events (irAEs) are observed 
in more than 70% of patients receiving ICIs. She provided a 

timeline for onset of the various types of cutaneous irAEs with 
psoriasis, maculopapular rash, and pruritus typically presenting 
within 6 weeks of ICI initiation and lichenoid eruptions and 
bullous pemphigoid occurring later. She emphasized that 
Stevens-Johnson syndrome and toxic epidermal necrolysis may 
occur at any time. 

Davis provided detailed recommendations for management of 
various types of dermatologic irAEs. In general, the mainstays 
of therapy include oral or topical antihistamines, topical corti-
costeroids, and topical emollients. More severe reactions are 
managed with oral or intravenous corticosteroids. 

Theresa S. Brown, PharmD, BCOP, CPP, joined the others 
in patient case discussions. The panelists discussed complex 
cases that they have worked on in their clinics and shared tactics 
to help their patients.

Heather Armbruster, PharmD, BCOP, explained, 
“Consideration is needed for certain populations (eg, 
autoimmune diseases and transplant recipients) that are at high 
risk for developing cutaneous malignancies because they were 
excluded from clinical trials of ICIs. Clinical trials are ongoing 
in some of these settings.” ■

“[There is] no clear-cut answer on 
rechallenging patients with irAE 

during ICI therapy. In general, grade 
1 reactions may be rechallenged, 

grade 4 reactions require permanent 
discontinuation, and a dermatologist 

is consulted regarding the 
appropriateness of rechallenge for 

patients with grade 2 or 3 dermatologic 
irAEs.”

—Jessica Michaud Davis, PharmD, BCOP, CPP
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Checking in on Checkpoint Inhibitors 
in Non–Small Cell Lung Cancer

IMMUNE CHECKPOINT INHIBITORS (ICIs) are 
widely used for metastatic non–small cell lung cancer 
(NSCLC). A trio of expert pharmacists covered all the 

ins and outs of ICIs in NSCLC at the 2022 ASHP Midyear 
Clinical Meeting in a presentation titled “Exploring the New 
Standard of Care for the Frontline Treatment of Non–Small 
Cell Lung Cancer: A Focus on Immunotherapy.”

Allison Schepers, PharmD, BCOP, kicked off the discus-
sion by explaining that molecular testing and PD-L1 testing 
are recommended for all patients with metastatic NSCLC. She 
explained that PD-L1 testing influences therapy selection and 
current regulatory labeling requires documentation of PD-L1 
expression for some, but not all, regimens.

Monotherapy with pembrolizumab, cemiplimab-rwlc, or 
atezolizumab are preferred regimens in patients with untreated, 
metastatic NSCLC without driver mutations who have PD-L1 
expression greater than or equal to 50% based on the National 
Comprehensive Cancer Network (NCCN) guidelines, explained 
Schepers. She differentiated that targeted therapy for an onco-
genic driver mutation should be initiated over treatment with 
an ICI in patients who present with driver mutations because 
patients with driver mutations have lower response rates with 
ICIs compared with targeted therapy. Schepers noted that 
pembrolizumab plus platinum-based doublet chemotherapies 
are also preferred regimens in the NCCN guidelines for patients 
with PD-L1 greater than or equal to 50%, PD-L1 expression of 
1% to 49%, and PD-L1 expression less than 1% in both squa-
mous and nonsquamous histologies.

Schepers indicated an ICI may be given as second-line mono-
therapy in patients with metastatic NSCLC with progression on 
targeted therapy. Pembrolizumab is indicated in patients with 
PD-L1 expression greater than or equal to 1%, and nivolumab or 
atezolizumab may be given regardless of PD-L1 expression. She 
noted an ICI is not indicated in the second-line setting if given 
as first-line therapy.

In the second portion of the presentation, Jordan McPherson, 
PharmD, MS, BCOP, delved into immune-related adverse 
events (irAEs) with a focus on checkpoint inhibitor pneumonitis 
(CIP). He explained that CIP is a common, potentially life-
threatening irAE, and is the most common cause of mortality 
for all irAEs secondary to ICI therapy in patients with NSCLC. 
McPherson highlighted that it is challenging to identify and treat 
quickly in patients with NSCLC because of overlapping diag-
noses. He encouraged awareness of the CIP symptom profile, 
timeline, risk factors, radiographic patterns, and necessary diag-
nostic evaluation so pharmacists can advocate for rapid manage-
ment of CIP. McPherson illustrated management of CIP includes 
holding or discontinuation of the ICI and administration of 
high-dose corticosteroids. Patients with steroid-refractory CIP 
may be managed with the addition of infliximab, mycophenolate 
mofetil, or intravenous immunoglobulin. 

To drive home the principles taught by Schepers and 
McPherson, Jocelyn Mohs, PharmD, BCOP, joined them 
for patient case discussions surrounding first-line treatment 
of metastatic NSCLC and identification and management 
of CIP.

 A key takeaway from Jordan McPherson, PharmD, MS, 
BCOP, was, “Patient education can help shorten time to CIP 
symptom identification, workup, and immunosuppressive 
treatment. Ownership of care by the patient as an active team 
member is necessary to ensure timely workup and treatment.” ■ 

“Continuation maintenance 
immunotherapy is recommended 

for 2 years, if tolerated, for all 
first-line immunotherapy (and/or 

chemoimmunotherapy) regimens.”
—Allison Schepers, PharmD, BCOP
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Pharmacist Involvement in Iron Deficiency 
Anemia Can Ensure Safety and Improve 

Outcomes for Patients

IRON DEFICIENCY ANEMIA (IDA) accounts 
for approximately 50% of all anemia cases. Clinical 
experts Christopher Elder, PharmD, BCOP; and 

Thaddeus McGiness, PharmD, BCPS, discussed expanding 
opportunities for pharmacists to improve outcomes for patients 
with IDA using intravenous (IV) iron replacement therapies 
in a program titled “IV Iron Replacement Therapy to Mitigate 
the Burden of Iron Deficiency Anemia: Updates for Health-
System Pharmacists,” presented at the 2022 ASHP Midyear 
Clinical Meeting. 

Elder first reviewed anemia and the causes of IDA either by 
decreased iron availability or increased iron needs. The symptoms 
of anemia are generally nonspecific but include debilitating fatigue 
that is not cured by rest, leading to IDA being undertreated. 

The detrimental effects of untreated anemia include cardio-
vascular and pulmonary complications. Elder emphasized 
that certain guidelines for treatment of IDA have neither been 
updated within the past 5 years nor include safety and efficacy 
data or recommendations for the use of IV iron. Elder outlined 
algorithms listing patient populations and clinical factors indicating 
whether oral or IV iron should be considered or used cautiously.   

In a comparison of oral and IV iron formulations, Elder 
discussed the low bioavailability and potential for decreased 
absorption with oral iron whereas IV iron has been associated 
with higher bioavailability and more rapid onset. Patients also 
report high rates of gastrointestinal adverse effects (AEs) asso-
ciated with oral iron, which can reduce adherence; hypersensi-
tivity reactions are observed with IV iron. 

McGiness continued the presentation with a look at current 
IV iron therapies and their mechanism of action and adminis-
tration. He reviewed the composition, dosing, AEs, and other 
clinical notes and observations for available IV iron products. 
The more recent IV iron formulations have been designed with 
higher molecular weight to slow the release of iron and reduce 
the severity of AEs. 

IV iron circulates for approximately 2 weeks, after which 
time patients should be reevaluated to determine their optimal 
iron needs and future dosing. Newer formulations including 
ferric gluconate and ferumoxytol are associated with hypoten-

sion and hypersensitivity reactions, which require patients to be 
monitored after infusions. A newly observed AE associated with 
ferric carboxymaltose is hypophosphatemia, which has been 
reported to occur in up to 50% of patients. 

The latest IV iron therapy to be approved is ferric deriso-
maltose, which can be administered as a single dose of 1000 
mg in patients weighing more than 50 kg (20 mg/kg in those 
<50 kg). The PHOSPHARE trials compared ferric carboxy-
maltose with ferric derisomaltose and found less hypophospha-
temia occurred with ferric derisomaltose. Overall, McGiness 
shared that all formulations of IV iron are equally effective, 
and treatment decisions should account for patient preference, 
costs, formulary preference, and administration of one-time or 
multiple doses as well as timing and duration between infusions.

McGiness explained the potential benefit of IV iron as first-line 
therapy based on improvements in cardiovascular outcomes and 
reduced hospitalizations in clinical trials in patients with IDA 
in chronic kidney disease and heart failure. The most important 
intervention pharmacists can make to ensure a patient-centered 
approach to treatment with IV iron is early recognition of IDA 
risk factors to prevent undertreatment and later complications. 
McGiness concluded the presentation with an outline of the 
importance of interprofessional collaboration to initiate the right 
therapy at the right dose, monitor for AEs and drug-drug interac-
tions, and promote adherence in patients with IDA receiving IV 
iron therapies. ■

“Pharmacists are in the best 
position to step in and step up the 
management of patients with iron 

deficiency and iron deficiency 
anemia and provide guidance on the 

appropriate use and selection of IV 
iron replacement therapies to improve 

patient outcomes.”
—Christopher Elder, PharmD, BCOP

PTCE WOULD LIKE TO ACKNOWLEDGE PHARMACOSMOS THERAPEUTICS INC 
FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

To view the on-demand CE session, please visit www.pharmacytimes.org/2022-ashp-on-demand
The activity is available through December 22, 2023.
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IV Iron Improves Cardiovascular Outcomes 
for Patients With Chronic Kidney Disease

THE DEVELOPMENT OF iron deficiency or 
iron deficiency anemia (IDA) occurs when levels 
of circulating and stored iron in the body become 

depleted. In a presentation delivered at the 2022 ASHP 
Midyear Clinical Meeting titled “Exploring the Efficacy and 
Safety of Iron Replacement Therapies for the Treatment of 
Iron Deficiency Anemia in Chronic Kidney Disease: A Review 
for Health-System Pharmacists,” experts Katie Cardone, 
PharmD, BCACP, FNKF, FASN, FCCP; and Joseph 
Davis, PharmD, BCPS, reviewed the role of iron therapy in 
addressing the triple threat of IDA, chronic kidney disease 
(CKD), and cardiovascular disease (CVD). 

Cardone began the presentation with the background, defini-
tion, and classifications of CKD. Approximately 20% of patients 
with CKD have anemia, of which a key indicator is decline of 
hemoglobin to less than 13 g/dL in men and less than 12 g/dL 
in women. 

Cardone emphasized that the last update published to guide-
lines for CKD management occurred in 2012 and does not reflect 
the transition in clinical practice from use of erythropoietin-
stimulating agents (ESAs) to iron therapies to address anemia 
in patients with CKD. When selecting oral or intravenous (IV) 
iron therapy, pharmacists must consider patient-specific factors, 
such as need for hemodialysis, which may limit absorption of 
oral iron. Features of newer formulations of IV iron must be 
considered, as structural modifications affect its characteristics, 
including release of iron, total tolerated dose, administration, 
and adverse effects (AEs). 

Ferumoxytol and ferric carboxymaltose are 2 formulations of 
IV iron that consist of larger, more stable molecules and can 
be given at higher doses and reduced intervals. These more 
convenient dosing strategies have helped to address cost, access, 
and transportation barriers for patients; however, they have 
also been associated with some AEs. Ferumoxytol contains a 
Boxed Warning for hypersensitivity; in patients receiving ferric 
carboxymaltose, hypophosphatemia may be a concern, though 
Cardone shared that hypophosphatemia was not observed in 

her clinical practice. The newest approved formulation, deriso-
maltose, has a unique nonionic matrix molecular structure that 
allows for delivery of iron at doses up to 1000 mg as well as 
lower reported incidence of cardiovascular AEs. 

After sharing these comparisons, Cardone presented data 
from the PIVOTAL trial, which showed that a high-dose proac-
tive iron therapy strategy was superior to a low-dose reactive 
iron therapy in patients with end-stage kidney disease receiving 
hemodialysis, with reduced rates of adverse cardiovascular 
outcomes. Davis built upon these results, sharing that if IDA 
is left untreated, there is increased disease burden and CVD 
mortality in patients with CKD. He reviewed data supporting 
the use of iron therapy in reducing the disease burden and 
improving CVD outcomes. 

Because patients with the triad of CKD, CVD, and anemia 
are more likely to be hospitalized, there are several direct inpa-
tient care responsibilities that health-system pharmacists can 
perform, from screening for anemia to assessing patient-specific 
treatment regimens with oral or IV iron. They have essential 
roles in transitions of care and continued medication access, as 
patients may be discharged prior to completion of their primary 
IV iron dose. Davis concluded the presentation with a patient 
case discussion and strategies for pharmacists when developing 
and updating protocols and formulary management for treat-
ment of patients with IDA. ■

“There is a lot of interplay between iron 
deficiency anemia, chronic kidney 

disease, and cardiovascular outcomes, 
which highlights the important role of 

pharmacists in addressing the needs of 
this patient population and improving 

outcomes with iron therapies.” 
—Joseph Davis, PharmD, BCPS

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

To view the on-demand CE session, please visit www.pharmacytimes.org/2022-ashp-on-demand
The activity is available through December 22, 2023.
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New Therapies Present New Opportunities for 
Pharmacists to Optimize Heart Failure Outcomes 

UPDATED GUIDELINES FOR the management 
of heart failure (HF) offer new opportunities and 
approaches for pharmacists to optimize patient care. 

In a presentation delivered at the 2022 ASHP Midyear Clinical 
Meeting titled “Redefining Optimal Therapy for Patients With 
Heart Failure With Reduced Ejection Fraction: Integrating New 
Guidelines, Emerging Agents, and Pharmacist-Led Transitions 
of Care,” experts Andrew Mardis, PharmD, BCCP, BCTXP, 
BCPS; and Stormi Gale, PharmD, BCCP, BCPS, reviewed 
evolving treatment algorithms for patients with HF. 

Mardis described HF as a complex clinical syndrome that has 
a variable disease course associated with multiple symptoms and 
comorbidities. The progressive nature of HF results in limitations 
in daily activities and reduces patients’ quality of life (QOL). 
Patients with worsening HF experience progressively escalating 
symptoms and increased health care resource utilization. 

Mardis reviewed strategies for screening and utilization of 
biomarkers to identify patients most at risk for HF and deter-
mine HF type based on left ventricular ejection fraction. Data 
from several clinical trials showed that current strategies are not 
effective in getting patients with HF optimized on guideline-
directed medical therapy (GDMT). Mardis focused the discus-
sion on the classification of HF with reduced ejection fraction 
(HFrEF) and appropriate GDMT for this subtype. 

Gale continued the discussion by explaining how to utilize 
newer therapies and updated guidelines in the management 
of HFrEF. She reviewed the 4 pillars of HF pharmacotherapy 
and the benefits of each agent in reducing risk of mortality and 
HF hospitalization. The newest pillar in GDMT comprises the 
SGLT2 inhibitors dapagliflozin and empagliflozin, which  have 
shown a reduction in hospitalization or death from cardiovas-
cular (CV) causes.

Gale discussed newer approved therapy, vericiguat. Vericiguat 
has a novel mechanism of action as a direct stimulator of soluble 
guanylate cyclase (sGC) and enhances the sensitivity of sGC to 
nitric oxide. Vericiguat was assessed in a population at higher 
risk of HF complications. Gale emphasized that vericiguat 

may be added in high-risk patients with worsening HF who are 
already on GDMT. Compared with the agents comprising the 4 
pillars of GDMT, vericiguat showed no difference in CV death 
but a greater reduction in HF hospitalizations.

Gale then discussed the emerging therapy omecamtiv mecarbil, 
a selective cardiac myosin inhibitor that directly increases cardiac 
contractility. Omecamtiv mecarbil mildly reduced the primary 
composite outcome of CV death or worsening HF events in the 
GALACTIC-HF trial. When compared with placebo, no statisti-
cally significant difference with omecamtiv mecarbil in time to 
CV death, adverse effects, or patient QOL was  seen. However, 
it was found to have greater clinical benefit and improved effi-
cacy in a subset of patients with more severe HF. In December 
2022, a US FDA advisory committee voted against approval of 
omecamtiv mecarbil, stating that the benefits did not outweigh 
its risks for treatment of HFrEF; however, given the potential of 
omecamtiv mecarbil for patients with higher-risk HF, a PDUFA 
date is scheduled for February 28, 2023.  

To conclude the presentation, the faculty outlined consider-
ations for the place in therapy for GDMT agents and other thera-
pies, including vericiguat and omecamtiv mecarbil, which may 
require therapeutic drug monitoring. Pharmacists have key roles 
in initiation, sequencing, and titration of HF therapies based on 
patient-specific factors and ensuring continuation of treatment 
and its optimization through transitions-of-care practices. ■ 

“Pharmacists are important leaders 
in the pathway to improve clinical 

outcomes for patients with HF 
by optimizing use of guideline-

recommended therapies, especially 
during hospitalizations prior to 

discharge.”
—Stormi Gale, PharmD, BCCP, BCPS

PTCE WOULD LIKE TO ACKNOWLEDGE CYTOKINETICS AND MERCK & CO, INC 
FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

To view the on-demand CE session, please visit www.pharmacytimes.org/2022-ashp-on-demand
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Exploring the Burden of Disease and Health Care 
Disparities in Anemia in Chronic Kidney Disease: 
A Review for Pharmacists

EDUCATIONAL OBJECTIVES

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

•   Examine the burden of disease, clinical challenges, and data on untreated/
undertreatment for anemia in chronic kidney disease (CKD)

•   Illustrate the pathophysiology of anemia in CKD and emerging targets for treatment

•   Differentiate the health care disparities in the management of anemia in CKD and the 
role of pharmacists to address these disparities

TARGET AUDIENCE: Health-system, retail, and specialty pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: March 6, 2023
EXPIRATION DATE: March 6, 2024
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation 
Council for Pharmacy Education (ACPE) as a provider of continuing 
pharmacy education. This activity is approved for 2.0 contact hours (0.20 
CEU) under the ACPE universal activity number 0290-0000-23-027-H01-P. 
The activity is available for CE credit through March 6, 2024.

Introduction
An estimated 14% of the US adult 
population has chronic kidney disease 
(CKD). According to the most recent 
data available from the National Institute 
of Diabetes and Digestive and Kidney 
Diseases (NIDDK) US Renal Data 
System, CKD is slightly more common 
in women than men, and non-Hispanic 
Black adults versus other ethnic groups.1 
Risk factors for the development of CKD 
include, but are not limited to, hyper-
tension (HTN), diabetes mellitus (DM), 
cardiovascular (CV) disease, obesity, 
family history, genetic kidney disorders, 
prior kidney damage, and older age.2 

The most recent Kidney Disease 
Improving Global Outcomes (KDIGO) 
2012 Clinical Practice Guidelines for the 
Evaluation and Management of Chronic 
Kidney Disease define CKD as follows: 
abnormal kidney structure or function 

present for greater than 3 months, with a 
decreased estimated glomerular filtration 
rate (eGFR) of less than 60 mL/min/1.73m2 
and/or one or more markers of kidney 
damage. These markers of kidney damage 
include albuminuria, urine sediment abnor-
malities, electrolyte abnormalities due to 
tubular disorders, histologic abnormali-
ties, structural abnormalities, and a history 
of kidney transplantation. Albuminuria 
is defined as an albumin excretion rate 
greater than or equal to 30 mg/24 hours 
or the albumin to creatinine ratio (ACR) 
greater than or equal to 30 mg/g (≥3 mg/
mmol). As seen in FIGURE 13, the KDIGO 
guidelines categorize GFR into 6 esti-
mated levels of kidney function, with G1 
considered normal or high kidney func-
tion and G5 considered kidney failure. 
This information is triangulated with the 
level of albuminuria, categorized into 3 
levels. Together, the GFR and level of 
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albuminuria (typically urine ACR, measured via spot urine 
collection) should be used to predict CKD prognosis and monitor 
disease progression. CKD is typically described in 2 major 
clinical categories: non–dialysis-dependent CKD (NDD-CKD) 
and dialysis-dependent CKD (DD-CKD), with the DD-CKD 
population experiencing a higher GFR category (typically G5) 
and increased levels of albuminuria.4

Burden of Anemia in CKD
Annual medical costs for patients with CKD (not including 
end-stage renal disease [ESRD]) are approximately double 
the costs for patients without CKD, and medical costs for 
patients with stage 4-5 CKD are approximately 40% higher 
than for stage 3 CKD. This is related in part to the compli-
cations of CKD, which in general worsen as the disease 
progresses. Common complications of CKD include fluid/
electrolyte abnormalities, metabolic acidosis, mineral and 
bone disorders, and anemia in CKD.1,4 

Anemia in CKD is defined as a decreased hemoglobin (Hb) 
level, specifically less than 12 g/dL in non-pregnant women and 
less than 13 g/dL in men.4 Risk factors for the development of 
anemia are progression of CKD, age older than 60 years, and 
DM.5 Of note, the prevalence of anemia increases with the 
progression of CKD; anemia is twice as prevalent in patients 
with CKD as in the general population. With each progressive 
stage of CKD, the prevalence of anemia increases, affecting 
more than 50% of patients with G5 CKD.6

Unfortunately, the disease burden of anemia in CKD is high, 
with an increase in both morbidity and mortality. Patients expe-
rience an increased risk of major CV adverse effects (AEs), 
hospitalization due to CV causes, and all-cause mortality.7-10 

This results in higher health care costs due to an increase in 
health care resource usage among patients with anemia in CKD 
compared with patients with CKD without anemia. Yearly 
health care treatment costs are approximately 3 times higher 
for patients with CKD with anemia versus patients with CKD 

FIGURE 1. PROGNOSIS OF CKD BY GFR AND ALBUMINURIA CATEGORIES3

 

CKD, chronic kidney disease; GFR, glomerular filtration rate.

Republished from de Boer IH, Khunti K, Sadusky T, et al. Diabetes management in chronic kidney disease: a consensus report by the American Diabetes Asso-

ciation (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes Care. 2022;45(12):3075-3090. doi:10.2337/dci22-0027, under the terms of 

the Creative Commons CC BY license.
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without anemia.7 A recent study demonstrated that patients 
with CKD with anemia were more likely than patients with 
CKD without anemia to use health care resources, including 
all-cause hospitalizations, emergency department (ED) visits, 
skilled nursing facility and hospice admissions, outpatient clinic 
visits, and health care practitioner visits.11 Additionally, anemia 
in CKD is associated with decreased work productivity and is 
an independent risk factor for decreased health-related quality 
of life (HRQOL).7 While minimal patient-reported outcomes 
data exist in nephrology studies, symptoms related to anemia in 
CKD, such as fatigue, weakness, shortness of breath, dizziness, 
headaches, and depression, as well as CV complications, have 
been shown to reduce HRQOL.12,13 Fortunately, recent literature 
suggests that patients with anemia undergoing dialysis who are 
being treated for anemia incur lower costs, have lower health 
care resource utilization and better HRQOL compared with 
untreated patients.14 This provides an opportunity for pharma-
cists to positively impact patient care.

STAR*

What are some treatment challenges with managing 
anemia in CKD?

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

Treatment of Anemia in CKD
Current guideline-recommended treatment strategies for 
anemia in CKD are largely related to the pathophysiologic 
causes of the disease. Progressive reduction of endogenous 
erythropoietin (EPO) production is a major contributor 
to the development of anemia. Additional causes include 
absolute iron deficiency due to blood loss or impaired iron 
absorption, ineffective iron stores due to elevated hepcidin, 
systemic inflammation from CKD and other comorbidities, 
reduced bone marrow response to EPO because of uremic 
toxins, reduced red blood cell life span, and vitamin B12 or 
folic acid deficiencies.15 These mechanisms are shown in 
FIGURE 2.16 The black and gray arrows represent normal physi-
ology (black for iron and hormonal fluxes, gray for regulatory 
processes), whereas the colored arrows represent the addi-
tional effects of CKD (blue for activation, red for inhibition).

EPO Production and Iron Deficiency
Most current treatment options for anemia in CKD address 
iron deficiency and reduced EPO production. 

Per the KDIGO guidelines, the standard of care for anemia 
in CKD involves iron supplementation and erythropoiesis-stim-

ulating agents (ESAs).4 Iron indices, including the transferrin 
saturation (TSAT) and ferritin, provide information to assist 
clinicians in determining the appropriateness of iron therapy. 
Serum ferritin is most commonly used to evaluate storage 
iron; the transferrin saturation (serum iron times 100 divided 
by total iron binding capacity) is typically regarded as the best 
measure of the availability of iron to support erythropoiesis.4 
Specifically, KDIGO recommends the initiation of iron therapy 
in patients who are not on ESA to increase Hb without starting 
ESA if TSAT is less than or equal to 30% and ferritin is less 
than or equal to 500 ng/mL; initiation of iron therapy is recom-
mended in patients receiving ESA to increase Hb if a decrease 
in ESA is desired and TSAT is less than or equal to 30% and 
ferritin is less than or equal to 500 ng/mL.4 Once iron is initi-
ated, iron administration is guided by Hb response, iron indices, 
ESA management, and the patient’s clinical status. Therefore, 
iron supplementation, either orally or intravenously, remains an 
important mainstay of therapy. However, iron products given 
via all routes of administration have notable AEs that may limit 
adherence.4 Additionally, oral iron is associated with drug inter-
actions related to reduced bioavailability, and intravenous iron 
administration can result in iron overload.17,18 Available iron 
products are shown in TABLE 1.19-29

ESAs replace the insufficient endogenous EPO production 
related to CKD progression, which reduces the need for red 

FIGURE 2. PATHOPHYSIOLOGY OF CKD16

 

CKD, chronic kidney disease; EPO, erythropoietin; ESA, erythropoiesis-
stimulating agent; RBC, red blood cell.
Republished with permission from Babbit J and Lin H, Mechanisms of 
Anemia in CKD, J Am Soc Nephrol, volume 23, issue 10, pages 1631-1634, 
www.ncbi.nlm.nih.gov/pmc/articles/PMC3458456/
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blood cell transfusions and reduces anemia-related symptoms. 
KDIGO recommends balancing these potential benefits against 
the risk of harm in individual patient situations.4 Dosing of 
these agents is highly variable, and serious adverse reactions 
may occur.4 Specifically, high doses of ESA have been shown 
to increase CV events, including death, myocardial infarction, 
congestive heart failure, and stroke, especially in patients with 
higher Hb targets (13.5 g/dL).30,31 Therefore, current recommen-
dations are to utilize ESAs to correct Hb levels that are below 
10 g/dL with a target not to exceed 11.5 g/dL.4 Available ESAs 
are shown in TABLE 1.19-29

One major concern related to ESA therapy is ESA hyporespon-
siveness, defined as a failure to achieve target Hb levels with 
ESA treatment. A failure is defined as no increase in Hb concen-
tration from baseline after the first month of ESA treatment on 
appropriate weight-based dosing, or a need to increase the ESA 
dose twice up to 50% beyond the dose at which a patient had 
previously been stable to maintain a stable Hb concentration. 
While ESA hyporesponsiveness may be transient, it can often be 
clinically challenging to treat due to multifactorial causes such 
as iron deficiency, hypothyroidism, inadequate dialysis, vitamin 
deficiency, pure red cell aplasia, and angiotensin-converting 
enzyme inhibitor/angiotensin II receptor blocker use. Often the 
diagnosis of ESA hyporesponsiveness is only determined after 
a patient has been exposed to escalating doses of the agents, 

which is not optimal.4 
Additionally, challenges exist in defining and treating iron 

deficiency. Iron deficiency can be classified as either absolute 
iron deficiency or functional iron deficiency. Absolute iron 
deficiency is defined as a TSAT less than 20% and a serum 
ferritin less than 100 ng/mL in NDD-CKD/peritoneal dialysis 
patients or less than 200 ng/mL in hemodialysis patients. 
Absolute iron deficiency typically responds well to oral or 
intravenous iron supplementation. In contrast, functional iron 
deficiency is associated with TSAT less than 20% and serum 
ferritin higher than the levels defining absolute iron deficiency. 
Since the pathophysiology is related to inflammation, functional 
iron deficiency does not respond as well to iron supplementa-
tion. These complexities, among others, have led to clinical 
inertia in using guideline-recommended treatments, resulting 
in an undertreatment of anemia in CKD. A cross-sectional 
analysis in the Chronic Kidney Disease Outcomes and Practice 
Patterns Study (CKDopps) showed that a substantial propor-
tion of patients with low Hb levels and iron deficiency were not 
treated.32 Additionally, the disease itself presents challenges for 
clinicians to overcome, as the development and progression of 
anemia varies considerably among patients and is often affected 
by comorbidities and other causes. Controversies persist related 
to how to interpret labs and when to initiate treatment.33,34 

Professional organizations differ regarding levels of ferritin and 

TABLE 1. SELECTED AGENTS FOR STANDARD OF CARE IN TREATMENT OF ANEMIA IN CKD19-29

Drug Brand name Mechanism of action Clinical pearls

Ferrous sulfate Generic Oral iron supplement 200 mg elemental iron per day recommended

Ferric citrate Auryxia Oral iron supplement Approved for iron supplementation in NDD-CKD and as a 
phosphate binder in DD-CKD

Iron dextran InFED Intravenous iron supplement Anaphylactic reactions reported; test dose required

Sodium ferric gluconate Ferrlecit Intravenous iron supplement For DD-CKD patients receiving ESA

Iron sucrose Venofer Intravenous iron supplement Can be used in both NDD-CKD and DD-CKD, and for 
patients receiving ESA

Ferumoxytol Feraheme Intravenous iron supplement Hypersensitivity reactions reported in patients who had 
previously tolerated therapy

Ferric carboxymaltose Injectafer Intravenous iron supplement For NDD-CKD or intolerance to oral iron products

Ferric derisomaltose Monoferric Intravenous iron supplement For NDD-CKD or intolerance to oral iron products; single-
dose therapy

Epoetin alfa Epogen, Procrit ESA Dosed multiple times weekly

Darbepoetin alfa Aranesp ESA Longer half-life than epoetin alfa; can dose less frequently

Methoxy-PEG epoetin beta Mircera ESA Longest half-life of ESAs; can dose every 2 weeks in both 
NDD-CKD and DD-CKD

CKD, chronic kidney disease; DD-CKD, dialysis-dependent CKD; NDD-CKD, non–dialysis-dependent CKD; ESA, erythropoiesis-stimulating agent.
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TSAT to target and at which to initiate therapy, and discrep-
ancies exist between ferritin and TSAT compared with Hb at 
different stages of CKD.4,35,36 The differences in Hb thresholds 
for diagnosis of anemia versus recommended treatment targets 
further complicate management. Thus, studies suggest that 
cumulative prescribing of anemia therapy in patients with Hb 
less than 10 g/dL over a 12-month period is 40%, and only 28% 
for ESAs.33 Finally, a potential delay in diagnosis of anemia 
could be contributing to undertreatment. The KDIGO guide-
lines recommend testing levels of Hb, ferritin, and TSAT in 
patients with CKD without anemia at least annually in stage 3 
CKD, twice annually in stage 4 CKD and stage 5 non-dialysis 
patients, and every 3 months in patients receiving dialysis; more 
frequent measurement is recommended in patients with CKD 
and anemia.4 Results of data in the CKDopps study indicated 
that fewer than 50% of patients with Hb levels below 10 g/dL 
had TSAT and ferritin measurements within 3 months, including 
47% of US patients in the study.32 

While not optimal, these data provide multiple opportuni-
ties for pharmacists to intervene in the care of patients with 
CKD. Pharmacists can assist with screening for anemia-related 
symptoms and guideline-recommended laboratory testing. 
Pharmacists can also recommend appropriate dosage adjust-
ments and monitor adherence to medication regimens. Finally, 
pharmacists can maintain knowledge of new and evolving 
information about the disease state and emerging therapies 
related to anemia in CKD.

STAR

Traditional therapies for anemia in CKD focus on EPO 
production, but what additional treatment targets might 
benefit these patients?

Inflammation and Hepcidin
Recent developments in understanding the pathophysi-
ology of anemia in CKD have led to novel emerging treat-
ment targets. Historically, the focus of treatment has been 
on the reduction in EPO production by the interstitial fibro-
blasts in the renal cortex of the kidney as CKD progresses. 
However, the role of systemic inflammation and contribution 
of hepcidin have been more fully elucidated in recent years. 
A key regulator of iron utilization, recycling, and transport, 
the main function of hepcidin is to protect against iron over-
load. Hepcidin decreases the ferroportin iron exporter in the 
duodenum and on macrophages, which leads to a decrease in 
absorption of dietary iron and a decrease in iron release from 

storage in the spleen and liver. This in turn creates a func-
tional iron deficiency, with less circulating iron available for 
erythropoiesis and more iron remaining in storage. In chronic 
inflammatory states, hepcidin production is increased. Addi-
tionally, renal clearance of hepcidin is impaired in CKD, 
leading to increased circulating levels of hepcidin in this 
patient population.37 

Hypoxia-Inducible Factor System
In addition to hepcidin, the hypoxia-inducible factor (HIF) 
system plays a major role in response to oxygen availability 
at cellular, tissue, and systemic levels. This includes angio-
genesis, ventilation, adenosine 5′-triphosphate (ATP) produc-
tion, and the switch from aerobic to anaerobic metabolism. 
The HIF system is an important regulator of EPO production 
through response to hypoxia in tissues. In patients with CKD, 
hypoxia can be due to multiple factors, including inflamma-
tion and abnormalities in oxygen sensing. In advanced CKD, 
decreased renal blood flow and severe anemia can lead to 
diminished oxygen delivery to the kidneys. Small decreases 
in oxygen content cause an increase in HIF, which results 
in increased transcription of the erythropoietin gene. This 
increases levels of circulating EPO, increased erythropoiesis, 
and decreased apoptosis of erythroid progenitors in the bone 
marrow. Finally, the HIF system is a major factor in iron mobi-
lization, improving iron availability and utilization. Intestinal 
iron absorption is increased, and the transferrin receptor on 
proerythrocytes is upregulated, increasing iron uptake.37,38 

In a state of normoxia, the subunit HIF-a is hydroxylated 
for degradation by the enzyme prolyl hydroxylase (PH). The 
subunit HIF-b is continuously expressed but is not sensitive to 
hydroxylated degradation. In a state of hypoxia, HIF-a accumu-
lates, moves to the nucleus, and binds with HIF-b. This complex 
then binds with coactivators that activate oxygen-sensitive 
genes, including the erythropoietin gene, to increase produc-
tion.39 This pathway has been explored for development of new 
therapeutic agents that can regulate levels of HIF (specifically 
HIF-a). A new class of agents, the HIF-prolyl hydroxylase 
inhibitors (HIF-PHIs), inhibit the action of PH. This inhibi-
tion leads to an increase in the levels of HIF, which leads to 
an increase in endogenous EPO production that results in a 
consistent physiologic level of EPO. The increased levels of 
HIF also may address functional iron deficiency by increasing 
available iron for erythropoiesis.38 All of these mechanisms are 
represented in FIGURE 3.38

Patients with CKD frequently experience both absolute and 
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relative iron deficiency. High levels of uremic toxins, as well as 
other comorbid disease states that result in chronic inflamma-
tion, prevent adequate intestinal iron absorption and release of 
iron from storage. In addition to stimulating hepcidin, inflam-
matory cytokines induce ferritin expression, inhibit ferroportin, 
and promote the uptake of iron bound to transferrin. These 
mechanisms promote intracellular iron storage and limit the 
availability of iron for erythropoiesis.15 Through stimulating 
increased EPO production, HIF-PHIs address these major 
pathophysiologic concerns and complement the existing guide-
line-recommended therapies.

There are multiple orally administered HIF-PHIs that are 
under development across several countries, including roxa-
dustat, vadadustat, molidustat, enarodustat, and desidustat. All 
these agents have reached phase 3 trials, with 2 agents (roxadu-
stat and vadadustat) submitting New Drug Applications to the 
FDA. Roxadustat was denied by the FDA in August 2021 with 
a request for an additional clinical trial on the CV safety of the 
drug in both the NDD-CKD and DD-CKD patient populations; 
vadadustat was denied by the FDA in March 2022, also with a 

request for more CV safety data.40,41 Daprodustat (Jesduvroq) 
received FDA approval on February 1, 2023, for treatment of 
anemia in CKD in adults who have been receiving dialysis for 
at least 4 months.42,43 TABLE 244-55 summarizes the clinical trial 
results of selected phase 3 trials for these agents. 

The totality of the HIF-PHI data suggests that these agents 
are effective in both NDD-CKD and DD-CKD patients. Specifi-
cally, roxadustat was superior to placebo and noninferior to 
ESA therapy in increasing Hb levels from baseline; daprodu-
stat and vadadustat were both noninferior to ESA therapy in 
increasing Hb levels as well. However, some safety signals have 
appeared, specifically related to CV events, that impacted the 
FDA decisions for both roxadustat and vadadustat and led to 
daprodustat carrying a black box warning for increased risk of 
death, myocardial infarction, stroke, venous thromboembolism, 
and thrombosis of vascular access. The roxadustat studies were 
not powered to examine CV events, while vadadustat did not 
meet the noninferiority criteria for time to first major CV event 
(MACE) when compared with darbepoetin alfa in patients with 
NDD-CKD. However, daprodustat was noninferior to darbepo-
etin alfa for time to first MACE in both patients with NDD-CKD 
and patients with DD-CKD. 

HIF-PHIs present some potential advantages over currently 
available agents. All are orally available, which is of particular 
interest to patients with NDD-CKD. The consistent EPO levels 
produced in the presence of HIF-PHI result in less variability, 
which could potentially lower rates of AEs versus ESA.37 The 
mechanism of action suggests that these agents could be effec-
tive in patients with ESA hyporesponsiveness, and patients could 
potentially benefit from the non-erythropoietic effects such as 
blood pressure control, lipid lowering, ischemia protection, and 
slowed CKD progression seen in some of the clinical trials.15 
However, questions about long-term safety remain, and the 
off-target non-erythropoietic effects could also present safety 
risks such as angiogenesis with negative outcomes (eg, diabetic 
retinopathy, tumor progression), thrombotic events, pulmonary 
hypertension, or kidney fibrosis. 

The first-in-class approval of daprodustat provides another 
option in the therapeutic arsenal for patients on dialysis who 
have anemia in CKD. Daprodustat should not serve as a substi-
tute for patients requiring immediate correction of anemia with 
a blood transfusion, and it should not be used in patients who 
are not receiving dialysis. Daprodustat (and other HIF-PHIs if 
approved) will likely serve as an alternative to ESA, specifically 
in patients for whom ESAs are not indicated (eg, ESA hypo-
responsiveness, pure red cell aplasia) or in whom injectable 

FIGURE 3. MECHANISM OF ACTION OF HIF-PHI38

 

DcytB, duodenal cytochrome B; DMT1, divalent metal transporter 1; EPO, 
erythropoietin; HIF, hypoxia-inducible factor; HIF-PH, hypoxia-inducible fac-
tor prolyl hydroxylase.
Republished from Gupta N, Wish JB. Hypoxia-inducible factor prolyl hy-
droxylase inhibitors: a potential new treatment for anemia in patients with 
CKD. Am J Kidney Dis. 2017;69(6):815-826, under the terms of the Creative 
Commons CC-BY-NC-ND license.
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TABLE 2. SUMMARY OF SELECT CLINICAL TRIAL DATA FOR HIF-PHIs44-55

Trial Patient population Design Primary end point(s) Outcomes

Daprodustat

ASCEND-ND NDD-CKD Daprodustat vs 
darbepoetin alfa

Randomized, open-label 
(sponsor-blind), active-
controlled, parallel-
group, multicenter, 
international study

Mean change in Hb from 
baseline to weeks 28-52

Time to MACE

Daprodustat was noninferior to 
darbepoetin alfa.

MACE occurred 19.5% with 
daprodustat vs 19.2% with 
darbepoetin alfa (HR, 1.03; 
95% CI, 0.89-1.19), met the 
prespecified noninferiority 
margin.

ASCEND-D DD-CKD Daprodustat vs ESA 
(epoetin alfa in HD, 
darbepoetin alfa in PD)

Randomized, open-label 
(sponsor-blind), parallel-
group, multicenter, 
international study

Mean change in Hb from 
baseline to weeks 28-52

Time to MACE

Daprodustat was noninferior to 
ESA (epoetin alfa/darbepoetin 
alfa).

MACE occurred in 25.2% with 
daprodustat vs 26.7% with 
ESA group (HR, 0.93; 95% CI, 
0.81-1.07), met the prespecified 
noninferiority margin.

Roxadustat

ALPS NDD-CKD

Roxadustat vs placebo

Randomized, double-
blind, multicenter, 
international studies

EMA: Hb response (Hb ≥11.0  
g/dL and Hb change ≥1.0 g/
dL in patients with baseline 
Hb >8.0 g/dL or ≥2.0 g/dL 
in patients with baseline Hb 
≤8.0 g/dL) at 24 weeks

FDA: Change in baseline 
Hb to average Hb during 
weeks 28-52

Roxadustat showed superior 
efficacy against placebo in 
both primary end points.

ANDES NDD-CKD Change in Hb (weeks 28-
52) 

Proportion of patients 
achieving an Hb response
(Hb ≥11.0 g/dL and increase 
≥1.0 g/dL in patients 
with baseline >8.0 g/dL, 
or increase ≥2.0 g/dL in 
patients with baseline ≤8.0  
g/dL) at week 24

Roxadustat showed superior 
efficacy against placebo in 
both primary end points.

OLYMPUS NDD-CKD Mean change from baseline 
in Hb (averaged over weeks 
28-52)

Primary: Roxadustat showed 
superior efficacy against 
placebo.

Secondary: Roxadustat 
reduced RBC transfusions vs 
placebo.

DD-CKD, dialysis-dependent chronic kidney disease; EMA, European Medicines Agency; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HD, 
hemodialysis; HIF-PHI, hypoxia-inducible factor-prolyl hydroxylase inhibitor; HR, hazard ratio; IV, intravenous; LDL-C, low-density lipoprotein cholesterol; MACE, 
major adverse cardiovascular event; NDD-CKD, non–dialysis-dependent chronic kidney disease; PD, peritoneal dialysis; RBC, red blood cell.

Continued on next page
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TABLE 2. SUMMARY OF SELECT CLINICAL TRIAL DATA FOR HIF-PHIs44-55 (continued)

Trial Patient population Design Primary end point(s) Outcomes

DOLOMITES NDD-CKD Roxadustat vs 
darbepoetin alfa

Randomized, open-label, 
multicenter, Europe only

Hb response (Hb ≥11.0 g/
dL and Hb change from 
baseline ≥1.0 g/dL in 
patients with baseline Hb 
>8.0 g/dL, or ≥2.0 g/dL in 
patients with baseline Hb 
≤8.0 g/dL) during the first 
24 weeks (noninferiority 
margin, ≤15%)

Primary: Roxadustat was 
noninferior to darbepoetin alfa.

Secondary: Roxadustat was 
noninferior to darbepoetin alfa 
for time to first occurrence of 
hypertension.

Secondary: Roxadustat was 
superior to darbepoetin alfa for 
time to first IV iron and change 
in LDL-C from baseline.

PYRENEES DD-CKD Roxadustat vs epoetin 
alfa or darbepoetin alfa

Randomized, open-label, 
multicenter,
Europe only

Hb change from baseline to 
the average of weeks 28-36 
without rescue therapy

Hb change from baseline 
to the average of weeks 
28-52, regardless of rescue 
therapy

Roxadustat was noninferior 
to ESA (epoetin alfa or 
darbepoetin alfa) for both 
primary end points.

ROCKIES DD-CKD Roxadustat vs epoetin 
alfa

Randomized, open-
label, international, 
multicenter

Mean change in Hb from 
baseline to weeks 28-52

Roxadustat was noninferior to 
epoetin alfa.

SIERRAS DD-CKD Roxadustat vs epoetin 
alfa

Randomized, open-label, 
multicenter, US only

Mean change in Hb from 
baseline to weeks 28-52

Roxadustat was noninferior to 
epoetin alfa.

HIMALAYAS DD-CKD Roxadustat vs epoetin 
alfa

Randomized, open-
label, international, 
multicenter

FDA: Mean change in Hb 
from baseline to weeks 
28-52

EMA: Hb response at 
2 consecutive visits (5 
days apart) during weeks 
1-24, censored for rescue 
therapy within 6 weeks 
of the Hb response (Hb 
≥11.0 g/dL with an increase 
from baseline ≥1.0 g/dL 
in patients with baseline 
>8.0 g/dL or ≥2.0 g/dL in 
patients with baseline ≤8.0 
g/dL)

Roxadustat was noninferior 
to epoetin alfa in 
both primary end points.

DD-CKD, dialysis-dependent chronic kidney disease; EMA, European Medicines Agency; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HD, 
hemodialysis; HIF-PHI, hypoxia-inducible factor-prolyl hydroxylase inhibitor; HR, hazard ratio; IV, intravenous; LDL-C, low-density lipoprotein cholesterol; MACE, 
major adverse cardiovascular event; NDD-CKD, non–dialysis-dependent chronic kidney disease; PD, peritoneal dialysis; RBC, red blood cell.

Continued on next page
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TABLE 2. SUMMARY OF SELECT CLINICAL TRIAL DATA FOR HIF-PHIs44-55 (continued)

Trial Patient population Design Primary end point(s) Outcomes

Vadadustat

PRO2TECT -
CORRECTION

NDD-CKD not 
previously treated 
with an ESA with 
an Hb <10 g/dL 
(US)

Vadadustat vs 
darbepoetin alfa

International, random-
ized, noninferiority 
studies

Mean change in baseline Hb 
through weeks 24-36

Time to first MACE

Vadadustat was noninferior 
to darbepoetin alfa for mean 
change in baseline Hb.

Vadadustat did not meet 
noninferiority criteria for time 
to first MACE, but only in the 
non-US study population.

PRO2TECT -
CONVERSION

NDD-CKD previ-
ously treated with 
an ESA with an Hb 
of 8-11 g/dL (US), 
9-12 g/dL (other 
countries) 

INNO2VATE 
program

DD-CKD (1 trial in  
incident DD-CKD; 
1 trial in prevalent 
DD-CKD)

Vadadustat vs darbepo-
etin alfa

International, random-
ized, noninferiority 
studies

Mean change in baseline Hb 
through weeks 24-36

Time to first MACE

Vadadustat was noninferior 
to darbepoetin alfa in both 
primary end points.

Secondary: Vadadustat was 
noninferior to darbepoetin alfa 
for maintenance of Hb levels.

DD-CKD, dialysis-dependent chronic kidney disease; EMA, European Medicines Agency; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HD, 
hemodialysis; HIF-PHI, hypoxia-inducible factor-prolyl hydroxylase inhibitor; HR, hazard ratio; IV, intravenous; LDL-C, low-density lipoprotein cholesterol; MACE, 
major adverse cardiovascular event; NDD-CKD, non–dialysis-dependent chronic kidney disease; PD, peritoneal dialysis; RBC, red blood cell.

medications create a barrier to patient compliance. However, 
based on their off-target effects and early safety signals in 
clinical trials, these agents should likely be avoided in patients 
with known malignancy or CV comorbidities, similar to ESAs.56 
As part of a multidisciplinary care team, it will be important 
for pharmacists to remain current on the literature so they can 
ensure that health care professionals prescribe these agents for 
appropriate patients as part of their overall treatment regimen 
and that monitoring parameters for anemia in CKD, such as Hb 
and iron indices, are followed per the KDIGO guidelines.4 

STAR

How can pharmacists assist in reducing health care 
disparities for patients with anemia in CKD?

Health Care Disparities and Access
Similar to other disease states, disparities exist in the preven-
tion and management of CKD. CKD disproportionately 
impacts communities of color, with non-Hispanic Black 
patients having a higher prevalence of CKD (16%) than 
Hispanic patients (14%), patients of Asian descent (13%), 
and White patients (13%).57 In addition, despite comprising 
only approximately 13% of the US population, African Amer-
ican patients have a 2- to 4-fold greater incidence of ESRD 

compared with White patients and account for nearly 36% of 
patients receiving maintenance dialysis.58 Patients of racial 
and ethnic minority populations, especially Hispanic and 
Black patients, have a more rapid decline in renal function 
(once proteinuria develops) compared with White patients. 
Additionally, anemia is more likely to occur as a complication 
of ESRD in ethnic minority groups versus White patients, and 
African American patients have been shown to have lower Hb 
levels at the start of dialysis when compared to other ethnic 
groups.59,60 Comorbid conditions that contribute to the devel-
opment of CKD, such as DM and HTN, are more prevalent 
in African American patients than in White patients and may 
be a leading cause of these disparities.61 However, determi-
nants of health, including access to health care, social and 
cultural factors, individual risk factors, and biological and 
genetic factors, are also likely to play a major role. FIGURE 458 
summarizes the impact of these factors on outcomes in CKD.

Biologic and genetic factors are the subject of ongoing 
research. Some evidence suggests that polymorphisms in the 
apolipoprotein L1 gene (APOL1) are linked to an increased 
incidence of ESRD in African American patients. This polymor-
phism could account for a significant percentage of the ESRD 
disparity between African American patients compared with 
other ethnic groups.58 Other genetic diseases, such as sickle cell 
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anemia, can precipitate CKD and potentially contribute to the 
disparities between patient populations.58 

Individual risk factors related to demographics and behavior 
may create or exacerbate health care disparities. Gender differ-
ences may alter progression rate and CKD outcomes; a higher 
prevalence of pre-dialysis CKD exists in women versus men, 
partially due to longer life expectancy and the subsequent 
decline of kidney function with age. However, overestimation of 
CKD in women may be possible due to eGFR equations that do 
not adequately account for differences between genders. Once 
CKD develops, renal function declines faster in men and rates 
of dialysis are higher in men than in women. Mortality related 
to CKD is higher in men than women before the initiation of 
dialysis, but once dialysis is initiated, the mortality rates do 
not differ significantly.62 QOL appears to be worse in women, 
with higher reports of symptom burden and greater severity of 
symptoms.62 Risk behaviors, including alcohol and tobacco use, 
affect CKD progression and outcomes in all genders and require 
individualized intervention.

The social and physical context of a patient’s environment can 
heavily influence prevention and management of CKD. Patients 
with limited physical access to health care, either due to living 
conditions or economic factors, may not be able to engage in 
management of comorbidities to prevent CKD from developing 
or progressing. Similarly, they may not be able to effectively 
manage CKD complications once they begin, because many of 
these complications require multiple medications and frequent 
lab testing and follow-up. Dialysis presents additional chal-
lenges involving transportation, time away from work or family, 
and cost. Socioeconomic status, including income and education 

level, has a significant impact on adequate care; a recent meta-
analysis demonstrated that lower income and lower education 
were associated with higher CKD prevalence, and lower income 
was also associated with greater rates of CKD progression.63 
Lower education and lower health literacy contribute to lack 
of awareness of CKD, especially early in the disease process.64 
Health literacy can be translated into understanding one’s health 
and consequences; however, there are confounding issues of 
language barriers, low education, and cognitive impairment. 
A systematic review of studies that included health literacy in 
CKD showed that non-White ethnicity and low socioeconomic 
status were consistently and independently associated with 
limited health literacy.64

Lack of resources, particularly insurance coverage, has a 
dramatic effect on health disparities in CKD. An analysis in unin-
sured patients with NDD-CKD showed that 40% of patients with 
HTN were less likely to be treated for their HTN, and 55% were 
less likely to receive recommended medical therapy compared 
with insured patients.65 Additional data indicate that African 
American patients and Hispanic patients have more difficulty 
accessing care, including insurance and physician visits, than 
patients of other ethnicities, and younger patients have more 
difficulty accessing care than older patients.66 These findings 
highlight an opportunity for pharmacists to provide necessary 
education for patients and health care providers related to early 
screening and detection of CKD, particularly in patients with 
known comorbidities that impact disease progression. 

While it is difficult to fully elucidate the true financial and 
economic burden of CKD, data support that in general, costs 
increase with the stages of CKD. ESRD and dialysis result in the 
highest cost; care for a patient with ESRD may exceed $180,000 
per year. This does not account for additional costs related to 
transportation, disability and unemployment, and management 
of comorbidities.67  

Health disparities along with the rising costs of managing 
CKD complications have prompted a growing movement to 
address concerns on a more global level. In 2020, the World 
Kidney Day Steering Committee proposed an action plan to 
promote early prevention and detection strategies for CKD.68 
They concluded that primary prevention should focus on 
modification of risk factors, and secondary prevention should 
address blood pressure optimization, glycemic control, and 
avoiding high-protein/high-sodium diets. Finally, tertiary 
prevention should help patients and providers manage uremia, 
anemia, CV disease, and other confounding factors to delay 
need for dialysis. The Steering Committee proposed 3 overall 

FIGURE 4. DETERMINANTS OF HEALTH ON CKD OUTCOMES58

 

CHF, congestive heart failure; CKD, chronic kidney disease, DM, diabetes 
mellitus; ESRD, end-stage renal disease; HTN, hypertension.
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goals that provide multiple opportunities for pharmacists to 
use their unique perspectives and approaches to positively 
contribute as a member of the health care team for patients 
with CKD.68

1. Empowerment through health literacy to develop and 
support national campaigns that bring public awareness to 
prevention of kidney disease.

2. Population-based approaches to manage key known risks 
for kidney disease, such as blood pressure control and 
effective management of obesity and diabetes.

3. Implementation of screening at-risk populations for CKD, 
universal access to essential diagnostics of early CKD, 
availability of affordable basic technologies, and essen-
tial medicines and task shifting from doctors to frontline 
health care workers to target progression of CKD and other 
secondary preventive approaches more effectively.

The Role of the Pharmacist 
As medication experts, pharmacists have a unique role to 
play in addressing health care disparities in patients with 
CKD. Pharmacists are often more accessible than other 
health care professionals, as 89% of Americans live within 
5 miles of a community pharmacy.69 Pharmacists in both 
outpatient and inpatient clinical settings can work directly 
with care providers to overcome the challenges their patients 
are facing in receiving care. For example, pharmacists can 
assist patients with obtaining medications and navigating 
complex methods of administration. Pharmacists can also 
assist patients with understanding and enrolling in programs 
and insurance that enable them to afford their medications. 
In addition, pharmacists can identify patients who should 
be screened for early stages of CKD and encourage them to 
adhere to the medications that can help prevent the develop-
ment or progression of CKD.

For patients with limited access to health care due to 
geographical location, physical issues, or inability to afford 
transportation, pharmacists can engage through technology. 
Telehealth is an emerging mechanism that allows pharmacists 
to reach patients and providers despite physical separation; 
useful aspects of telehealth include texting, apps on tablets/
phones/computers, web-based applications, video confer-
encing, digital media, virtual support groups, interactive voice 
response, and even communication directly from medical 
devices such as sphygmomanometers and glucometers. 
Pharmacists can also use electronic communication for refill 
reminders and medication synchronization. These interac-

tions can be used to provide education for both patients and 
health care professionals involved in the management of 
CKD. Because more than 90% of adults across the socioeco-
nomic spectrum own a mobile phone, telehealth is an avenue 
that pharmacists can use to help optimize outcomes despite 
complex challenges.70-72  

A central focus of pharmacist intervention for patients with 
CKD involves medication education. Patients with ESRD take 
an average of 11 or 12 medications per day and have an average 
of 1.6 hospitalizations per year.73 Counseling, evaluating and 
encouraging medication adherence, and assessing for AEs and 
drug interactions have a significant impact on patient outcomes 
and health care costs.73 During these patient interactions, 
pharmacists can assess health literacy and cultural barriers to 
care and attempt to address them. This benefit extends to all 
settings where pharmacists provide medication education and 
evaluation. Recent data demonstrated that inpatient clinical 
pharmacist interventions for patients with CKD reduced the 
number of drug-related problems and prevented medica-
tion errors at discharge.74 Of note, the number of medication 
reconciliation discrepancies at admission and drug-related 
problems during hospitalization increased with decreasing 
eGFR, providing an opportunity for augmented benefit of phar-
macist intervention in patients with more advanced disease and 
higher resource utilization.74

Finally, with their unique knowledge of drug therapy options, 
pharmacists can assist patients with economic barriers to 
medication access. Generic equivalents, medication assistance 
programs, private and public insurance, and social assistance 
programs are important tools in the armamentarium of managing 
prescription costs. Pharmacists employed by or engaged with 
eligible facilities providing care to low-income and underin-
sured patients can assist their facilities in registering for and 
enrolling in the 340B Drug Pricing Program of the Public 
Health Service Act, allowing access to outpatient medications 
at discounted prices from the manufacturers. The savings in turn 
can be passed along to patients who otherwise might not be able 
to afford their medications.75

All these interventions are possible through the 2019 
Advancing American Kidney Health initiative, including 
the pharmacist-focused Advancing Kidney Health through 
Optimal Medication Management (AKHOMM).76 This initia-
tive began in 2020 in response to the Centers for Medicare 
& Medicaid Services and Innovation Center develop-
ment of new value-based kidney care models providing 
incentives for nephrology practices, dialysis providers, 
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and transplant centers to improve care in patients with 
CKD, on dialysis and posttransplant. The mission of 
AKHOMM is to engage pharmacists and key stakeholders 
in partnerships for optimal medication management in CKD, 
with the intent to improve health outcomes and reduce health 
care costs as well as improving pharmacoequity in diverse 
individuals with CKD. Ultimately, the AKHOMM aims to 
incorporate pharmacists into nephrology practices, kidney 
care companies, and health systems through development of a 
learning and action collaborative, which would accomplish the 
following 3 goals76:

•  Develop nephrology pharmacy practice standards for 
comprehensive medication management (CMM).

•  Develop nephrology pharmacy education standards, 
curriculum, and training programs.

•  Engage key stakeholders to drive optimal medication 
management practices.

While some barriers to implementation have been identified, 
work is ongoing to determine best practices for pharmacists 
in these roles.73 Currently the AKHOMM initiative is focused 
on engaging and training pharmacists to conduct CMM for 
patients with CKD, on dialysis or posttransplant.77 This repre-
sents a unique opportunity for pharmacists to be at the fore-
front of CKD management.

Conclusion 
Pharmacists have an important role in the management of 
patients with CKD overall. Many patients with CKD require 
complex drug therapy regimens, have comorbidities and 
complications, and experience polypharmacy. Pharmacists 
can assist with ensuring that drug therapy for each comor-
bidity and CKD complication is optimized. Patient educa-
tion about AEs, screening for drug-drug interactions, and 
providing dosage adjustments for renal function all allow 
pharmacists to use their unique skills to contribute to the 
care team in both outpatient and inpatient settings. If needed, 
pharmacists can recommend nephrology input when patients 
reach intermediate levels of CKD.

Specifically for patients with CKD, pharmacists in a variety 
of care settings can ensure that patients are screened for anemia 
and receive appropriate treatment. Literature supports the 
benefit of pharmacist-based anemia management, including 
faster time to Hb target, improved time with Hb in target 
range, decreased ESA utilization, more targeted ESA dosing, 
improved monitoring, and decreased overall health care costs. 
Pharmacists can facilitate shared decision making between 
patient and provider, carefully considering benefits, risks, 
and patient goals. Specific interventions that pharmacists can 
make for patients with anemia in CKD include the need for 
iron supplementation, optimal route of administration of iron, 
dosing and formulation of ESA, identification of patients where 
novel HIF-PHIs would be appropriate, frequency of monitoring, 
dosage adjustments based on lab results and patient symptoms, 
recognition of ESA hyporesponsiveness, and strategies for 
adherence to therapy. Pharmacists in the inpatient setting can 
assist with transitions of care, especially with medication recon-
ciliation on admission and at discharge. Pharmacists in all care 
settings can engage in national initiatives such as AKHOMM 
to provide unique expertise and perspectives on medication 
therapy management in CKD. Overall, pharmacists are uniquely 
positioned to optimize current management of therapy for both 
CKD overall and anemia specifically. 

REFERENCES

1. United States Renal Data System. 2022 USRDS Annual Data Report: CKD in the General 

Population. National Institutes of Health, National Institute of Diabetes and Digestive and 

Kidney Diseases. 2022. Accessed February 2, 2023. https://usrds-adr.niddk.nih.gov/2022/

chronic-kidney-disease/1-ckd-in-the-general-population  

2. Centers for Disease Control and Prevention. Chronic Kidney Disease Initiative. Page reviewed 

July 12, 2022. Accessed January 24, 2023. www.cdc.gov/kidneydisease/publications-resources/

annual-report/ckd-risk-prevention.html  

3. de Boer IH, Khunti K, Sadusky T, et al. Diabetes management in chronic kidney disease: a 

consensus report by the American Diabetes Association (ADA) and Kidney Disease: Improving 

Global Outcomes (KDIGO). Diabetes Care. 2022;45(12):3075-3090. doi:10.2337/dci22-0027

4. Kidney Disease: Improving Global Outcomes (KDIGO) Anemia Work Group. KDIGO clinical 

practice guideline for anemia in chronic kidney disease. Kidney Intl Suppl. 2012;2:279-335.

ADDITIONAL RESOURCES

Kidney Disease: Improving Global Outcomes (KDIGO) 
Anemia Work Group

https://kdigo.org/guidelines/anemia-in-ckd/ 

Advancing Kidney Health through Optimal Medication 
Management (AKHOMM)

Kidneymedicationmanagement.org 

Locatelli F, Fishbane S, Block GA, Macdougall IC. Targeting hypoxia-inducible factors for the treatment of anemia in chronic 
kidney disease patients. Am J Nephrol. 2017;45(3):187-199.



58 PHARMACYTIMES.ORG
MARCH  2023

5. National Institute of Diabetes and Digestive and Kidney Diseases. Anemia in chronic kidney 

disease. Page reviewed September 2020. Accessed January 5, 2023. www.niddk.nih.gov/

health-information/kidney-disease/anemia

6. Stauffer ME, Fan T. Prevalence of anemia in chronic kidney disease in the United States. PLoS 

One. 2014;9(1):e84943. doi:10.1371/journal.pone.0084943

7. Hanna RM, Streja E, Kalantar-Zadeh K. Burden of anemia in chronic kidney disease: beyond 

erythropoietin. Adv Ther. 2021;38(1):52-75. doi:10.1007/s12325-020-01524-6

8. Awan AA, Walther CP, Richardson PA, Shah M, Winkelmayer WC, Navaneethan SD. Prevalence, 

correlates and outcomes of absolute and functional iron deficiency anemia in nondialysis-depen-

dent chronic kidney disease. Nephrol Dial Transpl 2021;36(1):129-136. doi:10.1093/ndt/gfz192

9. Lee G, Choi S, Kim K, et al. Association of hemoglobin concentration and its change 

with cardiovascular and all-cause mortality. J Am Heart Assoc. 2018;7(3):e007723. 

doi:10.1161/JAHA.117.007723

10. Sarnak MJ, Levey AS, Schoolwerth AC, et al; American Heart Association Councils on Kidney 

in Cardiovascular Disease, High Blood Pressure Research, Clinical Cardiology, and Epidemiology 

and Prevention. Kidney disease as a risk factor for development of cardiovascular disease: a state-

ment from the American Heart Association Councils on Kidney in Cardiovascular Disease, High 

Blood Pressure Research, Clinical Cardiology, and Epidemiology and Prevention. Circulation. 

2003;108(17):2154-2169. doi:10.1161/01.CIR.0000095676.90936.80

11. St. Peter WL, Guo H, Kabadi S, et al. Prevalence, treatment patterns, and healthcare resource 

utilization in Medicare and commercially insured non-dialysis-dependent chronic kidney 

disease patients with and without anemia in the United States. BMC Nephrol. 2018;19(1):67. 

doi:10.1186/s12882-018-0861-1

12. Van Haalen H, Jackson J, Spinowitz B, Milligan G, Moon R. Impact of chronic kidney disease 

and anemia on health-related quality of life and work productivity: analysis of multinational real-

world data. BMC Nephrol. 2020;21(1):88. doi:10.1186/s12882-020-01746-4

13. Fletcher BR, Damery S, Aiyegbusi OL, et al. Symptom burden and health-related quality 

of life in chronic kidney disease: a global systematic review and meta-analysis. PLoS Med. 

2022;19(4):e1003954. doi:10.1371/journal.pmed.1003954

14. Spinowitz B, Pecoits-Filho R, Winkelmayer WC, et al. Economic and quality of life burden of 

anemia on patients with CKD on dialysis: a systematic review. J Med Econ. 2019;22(6):593-604. 

doi:10.1080/13696998.2019.1588738

15. Portolés J, Martín L, Broseta JJ, Cases A. Anemia in chronic kidney disease: from patho-

physiology and current treatments, to future agents. Front Med (Lausanne). 2021;8:642296. 

doi:10.3389/fmed.2021.642296

16. Babitt JL, Lin HY. Mechanisms of anemia in CKD. J Am Soc Nephrol. 2012;23(10):1631-

1634. doi:10.1681/ASN.2011111078 

17. Song I, Borland J, Arya N, Wynne B, Piscitelli S. Pharmacokinetics of dolutegravir 

when administered with mineral supplements in healthy adult subjects. J Clin Pharmacol. 

2015;55(5):490-496. doi:10.1002/jcph.439

18. Rostoker G, Griuncelli M, Loridon C, et al. Hemodialysis-associated hemosiderosis in the 

era of erythropoiesis-stimulating agents: a MRI study. Am J Med. 2012;125(10):991-999.e1. 

doi:10.1016/j.amjmed.2012.01.015

19. Auryxia. Prescribing information. Akebia Therapeutics, Inc.; 2022. Accessed February 2, 

2023. www.accessdata.fda.gov/spl/data/122f6283-fd52-424c-b174-e7a3bde61742/122f6283-

fd52-424c-b174-e7a3bde61742.xml  

20. Infed. Prescribing information. Allergan, Inc.; 2021. Accessed February 2, 2023. www.

accessdata.fda.gov/spl/data/083529e1-6505-4d0b-9992-62ed512e0704/083529e1-6505-4d0b-

9992-62ed512e0704.xml 

21. Ferrlecit. Prescribing information. Sanofi-Aventis; 2022. Accessed February 2, 2023. www.

accessdata.fda.gov/spl/data/07ce6987-8136-40fd-8cab-84f8ac73a0d0/07ce6987-8136-40fd-

8cab-84f8ac73a0d0.xml 

22. Venofer. Prescribing information. American Regent, Inc.; 2022. Accessed February 7, 2023. 

www.accessdata.fda.gov/spl/data/0d23fc3d-925b-489a-833d-ccd1a49881c7/0d23fc3d-925b-

489a-833d-ccd1a49881c7.xml  

23. Feraheme. Prescribing information. AMAG Pharmaceuticals Inc.; 2022. Accessed February 

2, 2023. www.accessdata.fda.gov/spl/data/89c5b9f0-0643-406f-a09a-3d2eac19332a/89c5b9f0-

0643-406f-a09a-3d2eac19332a.xml 

24. Injectafer. Prescribing information. American Regent, Inc.; 2022. Accessed February 2, 2023. 

www.accessdata.fda.gov/spl/data/2e2e2ed2-9aa5-4466-96ca-989f7a8d3ba8/2e2e2ed2-9aa5-

4466-96ca-989f7a8d3ba8.xml 

25. Monoferric. Prescribing information. Pharmacosmos Therapeutics Inc.; 2022. 

Accessed February 2, 2023. www.accessdata.fda.gov/spl/data/077dd3a6-e37f-4773-b936-

e7138cdc27d1/077dd3a6-e37f-4773-b936-e7138cdc27d1.xml

26. Epogen. Prescribing information. Amgen Inc.; 2018. Accessed February 2, 2023. www.

accessdata.fda.gov/spl/data/e97a9995-4915-435f-851d-9cc6f32a928e/e97a9995-4915-435f-

851d-9cc6f32a928e.xml

27. Procrit. Prescribing information. Janssen Products, LP; 2020. Accessed February 2, 2023. 

www.accessdata.fda.gov/spl/data/3e749d77-fc7c-4b60-b015-e19337b413bb/3e749d77-fc7c-

4b60-b015-e19337b413bb.xml

28. Aranesp. Prescribing information. Amgen Inc.; 2019. Accessed February 2, 2023. www.

accessdata.fda.gov/spl/data/427e99b1-1e75-4e98-b61e-73f3ba905307/427e99b1-1e75-4e98-

b61e-73f3ba905307.xml  

29. Mircera. Prescribing information. Vifor (International) Inc.; 2019. Accessed February 2, 

2023. www.accessdata.fda.gov/spl/data/e29768f9-cbb2-45e3-afe3-b48212cfa5ee/e29768f9-

cbb2-45e3-afe3-b48212cfa5ee.xml

30. Singh AK, Szczech L, Tang KL, et al; CHOIR Investigators. Correction of anemia 

with epoetin alfa in chronic kidney disease. N Engl J Med. 2006;355(20):2085-2098. 

doi:10.1056/NEJMoa065485

31. Pfeffer MA, Burdmann EA, Chen C-Y, et al; TREAT Investigators. A trial of darbepoetin 

alfa in type 2 diabetes and chronic kidney disease. N Engl J Med 2009;361(21):2019-2032. 

doi:10.1056/NEJMoa0907845

32. Wong MMY, Tu C, Li Y, et al; CKDopps Investigators. Anemia and iron deficiency among 

chronic kidney disease stages 3-5ND patients in the Chronic Kidney Disease Outcomes and 

Practice Patterns Study: often unmeasured, variably treated. Clin Kidney J. 2020;13(4):613-624. 

doi:10.1093/ckj/sfz091

33. Lopes MB, Tu C, Zee J, et al. A real-world longitudinal study of anemia management in 

non-dialysis-dependent chronic kidney disease patients: a multinational analysis of CKDopps. 

Sci Rep. 2021;11(1):1784. doi:10.1038/s41598-020-79254-6

34. Babitt JL, Eisenga MF, Haase VH, et al; Conference participants. Controversies in optimal 



59PHARMACYTIMES.ORG
MARCH  2023

www.pharmacytimes.org

anemia management: conclusions from a Kidney Disease: Improving Global Outcomes (KDIGO) 

Conference. Kidney Int. 2021;99(6):1280-1295. doi:10.1016/j.kint.2021.03.020

35. Locatelli F, Bárány P, Covic A, et al; ERA-EDTA ERBP Advisory Board. Kidney Disease: 

Improving Global Outcomes guidelines on anaemia management in chronic kidney disease: a 

European Renal Best Practice position statement. Nephrol Dial Transplant 2013;28(6):1346-

1359. doi:10.1093/ndt/gft033

36. Kliger AS, Foley RN, Goldfarb DS, et al. KDOQI US commentary on the 2012 KDIGO 

clinical practice guideline for anemia in CKD. Am J Kidney Dis. 2013;62(5):849-859. 

doi:10.1053/j.ajkd.2013.06.008

37. Wish JB. Treatment of anemia in kidney disease: beyond erythropoietin. Kidney Int Rep. 

2021;6(10):2540-2553. doi:10.1016/j.ekir.2021.05.028

38. Gupta N, Wish JB. Hypoxia-inducible factor prolyl hydroxylase inhibitors: a poten-

tial new treatment for anemia in patients with CKD. Am J Kidney Dis. 2017;69(6):815-826. 

doi:10.1053/j.ajkd.2016.12.011

39. Fishbane S, Spinowitz B. Update on anemia in ESRD and earlier stages of CKD: core curric-

ulum 2018. Am J Kidney Dis. 2018;71(3):423-435. doi:10.1053/ j.ajkd.2017.09.026 

40. Update on US regulatory review of roxadustat in anaemia of chronic kidney disease. Press 

release. AstraZeneca. August 11, 2021. Accessed January 5, 2023. www.astrazeneca.com/media-

centre/press-releases/2021/update-on-us-review-of-roxadustat.html 

41. Akebia Therapeutics receives complete response letter from the FDA for vadadustat for the 

treatment of anemia due to chronic kidney disease in adult patients. Press release. Akebia Thera-

peutics. March 30, 2022. Accessed January 5, 2023. https://ir.akebia.com/news-releases/news-

release-details/akebia-therapeutics-receives-complete-response-letter-fda 

42. FDA approves first oral treatment for anemia caused by chronic kidney disease for adults 

on dialysis. FDA. News release. February 1, 2023. Accessed February 2, 2023. www.fda.gov/

news-events/press-announcements/fda-approves-first-oral-treatment-anemia-caused-chronic-

kidney-disease-adults-dialysis 

43. Jesduvroq. Prescribing information. GlaxoSmithKline; 2022. Accessed February 2, 2023. 

https://gskpro.com/content/dam/global/hcpportal/en_US/Prescribing_Information/Jesduvroq/

pdf/JESDUVROQ-PI-MG.PDF 

44. Coyne DW, Roger SD, Shin SK, et al. Roxadustat for CKD-related anemia in non-dialysis 

patients. Kidney Int Rep. 2020;6(3):624-635. doi:10.1016/j.ekir.2020.11.034

45. Fishbane S, El-Shahawy MA, Pecoits-Filho R, et al. Roxadustat for treating anemia in 

patients with CKD not on dialysis: results from a randomized phase 3 study. J Am Soc Nephrol. 

2021;32(3):737-755. doi:10.1681/ASN.2020081150

46. Shutov E, Sułowicz W, Esposito C, et al. Roxadustat for the treatment of anemia in chronic 

kidney disease patients not on dialysis: a phase 3, randomized, double-blind, placebo-controlled 

study (ALPS). Nephrol Dial Transplant. 2021;36(9):1629-1639. doi:10.1093/ndt/gfab057

47. Barratt J, Andric B, Tataradze A, et al. Roxadustat for the treatment of anaemia in chronic 

kidney disease patients not on dialysis: a phase 3, randomized, open-label, active-controlled study 

(DOLOMITES). Nephrol Dial Transplant. 2021;36(9):1616-1628. doi:10.1093/ndt/gfab191

48. Fishbane S, Pollock CA, El-Shahawy M, et al. Roxadustat versus epoetin alfa for treating 

anemia in patients with chronic kidney disease on dialysis: results from the randomized phase 3 

ROCKIES study. J Am Soc Nephrol. 2022;33(4):850-866. doi:10.1681/ASN.2020111638 

49. Charytan C, Manllo-Karim R, Martin ER, et al. A randomized trial of roxadustat 

in anemia of kidney failure: SIERRAS Study. Kidney Int Rep. 2021;6(7):1829-1839. 

doi:10.1016/j.ekir.2021.04.007

50. Csiky B, Schömig M, Esposito C, et al. Roxadustat for the maintenance treatment of anemia 

in patients with end-stage kidney disease on stable dialysis: a European phase 3, random-

ized, open-label, active-controlled study (PYRENEES). Adv Ther. 2021;38(10):5361-5380. 

doi:10.1007/s12325-021-01904-6

51. Provenzano R, Shutov E, Eremeeva L, et al. Roxadustat for anemia in patients with end-

stage renal disease incident to dialysis. Nephrol Dial Transplant. 2021;36(9):1717-1730. 

doi:10.1093/ndt/gfab051

52. Singh AK, Carroll K, McMurray JJV, et al; ASCEND-ND Study Group. Daprodustat for the 

treatment of anemia in patients not undergoing dialysis. N Engl J Med. 2021;385(25):2313-2324. 

doi:10.1056/NEJMoa2113380

53. Singh AK, Carroll K, Perkovic V, et al; ASCEND-D Study Group. N Engl J Med. 

2021;385(25):2325-2335. doi:10.1056/NEJMoa2113379

54. Chertow GM, Pergola PE, Farag YM, et al; PRO2TECT Study Group. Vadadustat in patients 

with anemia and non-dialysis-dependent CKD. N Engl J Med. 2021;384(17):1589-1600. 

doi:10.1056/NEJMoa2035938 

55. Eckardt KU, Agarwal R, Aswad A, et al. Safety and efficacy of vadadustat for anemia in patients 

undergoing dialysis. N Engl J Med. 2021;384(17):1601-1612. doi:10.1056/NEJMoa2025956

56. Yap DYH, McMahon LP, Hao CM, et al; APSN HIF-PHI Recommendation Committee. 

Recommendations by the Asian Pacific Society of Nephrology (APSN) on the appropriate use of 

HIF-PH inhibitors. Nephrology (Carlton). 2021;26(2):105-118. doi:10.1111/nep.13835

57. Centers for Disease Control and Prevention. Chronic kidney disease in the United States, 

2021. Page reviewed July 12, 2022. Accessed January 5, 2023. www.cdc.gov/kidneydisease/

publications-resources/ckd-national-facts.html 

58. Umeukeje EM, Young BA. Genetics and ESKD disparities in African Americans. Am J 

Kidney Dis. 2019;74(6):811-821. doi:10.1053/ j.ajkd.2019.06.006

59. Nguyen NT, Maxwell AP, Donnelly M, O’Neill C. Prospective payment system and racial/

ethnic disparities: a national retrospective observational study in anaemia complication 

among end-stage renal disease patients in the US. BMC Nephrol 2020;21(1):423. 

doi:10.1186/s12882-020-02081-4

60. Derebail VK, Nachman PH, Key NS, et al. Variant hemoglobin phenotypes may account for 

differential erythropoiesis-stimulating agent dosing in African-American hemodialysis patients. 

Kidney Int. 2011;80(9):992-999. doi:10.1038/ki.2011.247

61. Ahmed AT, Go AS, Warton EM, Parker MM, Karter AJ. Ethnic differences in anemia among 

patients with diabetes mellitus: the Diabetes Study of Northern California (DISTANCE). Am J 

Hematol 2010;85(1):57-61. doi:10.1002/ajh.21577

62. Carrero JJ, Hecking M, Chesnaye NC, Jager KJ. Sex and gender disparities in the epide-

miology and outcomes of chronic kidney disease. Nature Rev Nephrol. 2018;14(3):151-164. 

doi:10.1038/nrneph.2017.181 

63. Zeng X, Liu J, Tao S, Hong HG, Li Y, Fu P. Associations between socioeconomic status and 

chronic kidney disease: a meta-analysis. J Epidemiol Community Health. 2018;72(4):270-279. 

doi:10.1136/jech-2017-209815

64. Taylor DM, Fraser SD, Bradley JA, et al; ATTOM investigators. A systematic review of 

the prevalence and associations of limited health literacy in CKD. Clin J Am Soc Nephrol. 



60 PHARMACYTIMES.ORG
MARCH  2023

2017;12(7):1070-1084. doi:10.2215/CJN.12921216

65. Hall YN, Rodriguez RA, Boyko EJ, Chertow GM, O’Hare AM. Characteristics of 

uninsured Americans with chronic kidney disease. J Gen Int Med. 2009;24(8):917-922. 

doi:10.1007/s11606-009-1028-3

66. Agrawal V, Jaar BG, Frisby XY, et al; KEEP Investigators. Access to health care among adults 

evaluated for CKD: findings from the Kidney Early Evaluation Program (KEEP). Am J Kidney 

Dis. 2012;59(302):S5-S15. doi:10.1053/j.ajkd.2011.10.043 

67. Wang V, Vilme H, Maciejewski ML, Boulware LE. The economic burden of chronic kidney 

disease and end-stage renal disease. Semin Nephrol. 2016;36(4):319-330. doi:10.1016/j.

semnephrol.2016.05.008 

68. Li PK, Garcia-Garcia G, Lui SF, et al; World Kidney Day Steering Committee. Kidney health 

for everyone everywhere—from prevention to detection and equitable access to care. J Ren Care. 

2020;46(1):4-12. doi:10.1111/jorc.12316

69. Berenbrok LA, Tang S, Gabriel N, et al. Access to community pharmacies: a nation-

wide geographic information systems cross-sectional analysis. J Am Pharm Assoc (2003). 

2022;62(6):1816-1822.e2. doi:10.1016/j.japh.2022.07.003

70. Tuot DS, Boulware LE. Telehealth applications to enhance CKD knowledge and 

awareness among patients and providers. Adv Chronic Kidney Dis. 2017;24(1):39-45. 

doi:10.1053/j.ackd.2016.11.017

71. Niznik JD, He H, Kane-Gill SL. Impact of clinical pharmacist services delivered via tele-

medicine in the outpatient or ambulatory care setting: a systematic review. Res Social and Adm 

Pharm. 2018;14(8):707-717. doi:10.1016/j.sapharm.2017.10.011

72. Segal EM, Alwan L, Pitney C, et al. Establishing clinical pharmacist telehealth services 

during the COVID-19 pandemic. Am J Health Syst Pharm. 2020;77(17):1403-1408. 

doi:10.1093/ajhp/zxaa184 

73. Pestka DL, Maxson R, Bradley S, Hsu YC, Traynor A, St. Peter WL. Determining best 

practices to delivering comprehensive medication management in practices with patients with 

chronic kidney disease: a qualitative study. J Am Coll Clin Pharm. 2022;5(11):1121-1127. 

doi:10.1002/jac5.1700

74. Song Y-K, Jeong S, Han N, et al; DrugTEAM Study Group. Effectiveness of clinical 

pharmacist service on drug-related problems and patient outcomes for hospitalized patients 

with chronic kidney disease: a randomized controlled trial. J Clin Med. 2021;10(8):1788. 

doi:10.3390/jcm10081788

75. Health Resources & Services Administration. HRSA 340B drug pricing program. Page 

reviewed January 2023. Accessed January 5, 2023. www.hrsa.gov/opa

76. Advancing Kidney Health through Optimal Medication Management (AKHOMM). 2021. 

Accessed January 5, 2023. kidneymedicationmanagement.org

77. Hudson JQ, Maxson R, Barreto EF, et al. Education standards for pharmacists providing 

comprehensive medication management in outpatient nephrology settings. Kidney Med. 

2022;4(8):100508. doi:10.1016/j.xkme.2022.100508

INSTRUCTIONS FOR EARNING CREDIT

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

Begin the activity by reading the content in its entirety.

Go to www.pharmacytimes.org/anemia-CKD to access the online version 
of this activity

Click “Proceed,” then complete the online pretest. 

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

Complete the online posttest and activity evaluation form.

After successful completion of the posttest and activity evaluation, your 
credit will be uploaded into CPE Monitor. 

You must complete these steps before the activity expires in order to 
receive your credit.

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

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

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

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

FOR QUESTIONS ABOUT THIS INTERNET CPE ACTIVITY, PLEASE 
CONTACT: ceinfo@pharmacytimes.com.

PRIVACY POLICY AND TERMS OF USE INFORMATION: 
www.pharmacytimes.org/terms.



PHARMACYTIMES.ORG
MARCH  2023

www.pharmacytimes.org

61

POSTTEST QUESTIONS

1. A 50-year-old Hispanic woman has type 2 diabetes, 
hypertension, and chronic kidney disease (CKD). 
Her medications include metformin, lisinopril, and 
amlodipine. Which risk factor does this patient have for 
developing anemia in CKD?
A. Age
B. Female sex
C. Diabetes
D. Race

2. Which of the following is true regarding the burden of 
anemia in CKD?
A. Anemia is more prevalent in earlier stages of CKD.
B. All-cause hospitalizations are similar in patients with 

CKD with and without anemia. 
C. Treating anemia in CKD can lower health care costs.
D. Anemia in CKD increases morbidity, but not mortality.

3. Treatment of anemia in CKD in patients undergoing 
dialysis provides which of the following benefits?
A. Slowed progression of CKD 
B. Increased health-related quality of life 
C. Reduction in the incidence of mineral and bone 

disorders
D. Reversal of structural kidney damage 

4. What is a limitation regarding the use of 
erythropoiesis-stimulating agents (ESAs) in treatment 
of anemia in CKD?
A. ESAs should only be used to correct Hb levels below 

11.5 g/dL.
B. ESAs can cause hyperresponsiveness.
C. ESAs can cause serious adverse reactions such as 

cardiovascular events. 
D. ESAs increase the need for red blood cell transfusions.

5. What is a pathophysiologic mediator of functional iron 
deficiency in CKD? 
A. Increased hepcidin
B. Decreased erythropoietin (EPO)
C. Decreased hypoxia-inducible factor (HIF) 
D. Increased ferroportin

6. Which of the following is TRUE regarding the 
mechanism of action of HIF-prolyl hydroxylase (PH) 
inhibition? HIF-PH inhibition increases: 
A. Hepcidin 
B. Apoptosis of erythroid progenitors
C. Endogenous EPO 
D. Circulating iron

7. Which of the following is TRUE regarding the clinical 
trial results of HIF-PH inhibitors compared with ESAs?
A. Daprodustat was noninferior for major adverse 

cardiovascular events (MACE). 
B. Roxadustat was superior for hemoglobin (Hb) 

response.
C. Vadadustat was superior for Hb response.
D. Vadadustat was noninferior for MACE in patients not 

undergoing dialysis.

8. What is the Advancing Kidney Health through Optimal 
Medication Management (AKHOMM)?
A. A guideline-recommended treatment pathway for 

anemia in CKD 
B. A national initiative that aims to incorporate 

pharmacists into nephrology practices
C. A comprehensive list of monitoring parameters to 

identify ESA hyporesponsiveness
D. A study that highlights best practices for reducing 

adverse drug effects when treating anemia in CKD

9. PB is a 78-year-old African American who is a retired 
high school principal with Medicare insurance. Which 
individual risk factor does PB have that may create or 
exacerbate health care disparities?
A. Educational level
B. Insurance
C. Race
D. Low health literacy

10. Per the recommendations from the 2020 World Kidney 
Day Steering Committee, which of the following is 
part of an action plan to promote early prevention and 
detection of CKD to reduce health disparities?
A. Avoiding generic medications in the treatment of 

comorbidities that contribute to CKD development
B. Increasing referrals to nephrologists for management 

of stage 1-2 CKD
C. Requiring in-person visits for CKD screening
D. Improving health literacy 
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