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O N DECEMBER 17, 2021, the American Pharmacists Association (APhA) 
issued a statement titled “Pharmacist Burnout Hits Breaking Point, 

Impacting Patient Safety.” In the statement, the APhA noted that burnout 
had been a problem in the pharmacy profession for a long time but had been 
exacerbated by the COVID-19 pandemic. 

Burnout, the association cautioned, was pushing many pharmacy profes-
sionals to “the brink of despair.” What’s more, burnout “is impacting patients 
today with delayed prescription fulfillment, unacceptable waits for vaccines 
and testing, and potential errors due to high volume, long hours, and pressure to 
meet performance metrics.”

Typical recommended remedies for burnout in pharmacies involve self-care: 
meditate, get a massage, or take deep breaths during the day. But that advice 
puts the burden of fixing the problem entirely on pharmacy professionals 
themselves.

In this issue’s Cover Feature, Kay Yamamoto, PharmD, medication safety 
and quality coordinator of hospital pharmacy services at the University of 
Illinois Hospital & Health Sciences System and a clinical assistant professor in 
the Department of Pharmacy Practice at the University of Illinois at Chicago 
College of Pharmacy, wrote that organizations should focus on improving well-
being and reducing workplace stressors. 

Burnout is often defined as emotional exhaustion, feeling detached from 
other individuals or one’s work, and having a reduced sense of accomplishment. 
Factors leading to burnout include limited resources, staffing issues, and work 
schedules. Many health systems and pharmacies have grappled with drug short-
ages, patient care issues, rolling out new COVID-19 therapies, staffing constraints, 
and vaccination demands during the past few months, Yamamoto wrote.

To address burnout, employers should consider adjusting schedules, acquiring 
sufficient staff to support the pharmacy services provided, and celebrating 
employee wins, she suggests. With May being Mental Health Awareness Month, 
the article provides food for thought on how employers can focus on the well-
being of employees and try to minimize stressors in the pharmacy.

In addition to burnout, this May issue is chock full of other interesting and 
useful content, including a look at medications that can be problematic for 
individuals with celiac disease, managing toxicities with BRAF and MEK 
inhibitors, and preventing and treating viral hepatitis. We also have a special 
supply chain feature focusing, on improving the pharmaceutical ecosystem so 
that it works better for patients. 

As always, we thank you for reading.
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F OR MOST OF our professional 
history, health-system pharmacists 
have focused heavily on providing 

high-quality, safe care for acutely ill 
patients admitted to hospitals. 

Pharmacies have spent small 
fortunes on developing medication use 
systems to ensure the right drugs and 
dosages are administered to the right 
patients, often within minutes of the 
scheduled times. We use all types of 
sophisticated technology, including 
automated cabinets, bar code scanners, 
electronic health records, robotics, 
and smart pumps to make this process 
as error proof as possible, at least for 
the average 6 or 7 days that patients 
are admitted. As hospitals increased 
ambulatory services, health-system 
pharmacies expanded medication use 
systems and clinical services into 
outpatient clinics and other ambulatory 
settings. Over the past decade, many 
centers also developed more traditional 
outpatient and specialty pharmacy 
services to capture internal prescription 
volume and revenue. However, reim-
bursement systems and sheer volume 
have kept this a mostly traditional, 
transactional relationship with patients, 
not a transition to the medication use 
systems in communities.

The medication use system in the 
community is a poor model of health 
care delivery. Most community phar-
macists are isolated from the balance 

of the patient care team, operate in an 
environment of minimal patient data, 
and, by design, have little account-
ability for patient outcomes. The 
system is mostly a retail transaction in 
a mercantile model, which has become 
an unfortunate so-called bloody red 
ocean, brought about by racing to the 
lowest cost. Although often discussed 
as a system that is ripe for disruption, 
serious disruption has been occurring 
for years. The vertical alignment of 
the industry has increasingly restricted 
access and created razor-thin margins 
at the community pharmacy level and 
as specialty pharmacy has grown, 
local pharmacies have been left on the 
sidelines. The fallacy of performance 
metrics has dramatically increased 
the clawing back of revenue by 
pharmacy benefit managers (PBMs). 
These disruptions are driving inde-
pendent pharmacies out of business 
and further consolidating volume to 
the major chains and their vertically 
aligned systems. There have been 
some attempts to improve focusing on 
patients, including adherence pack-
aging, medication synchronization, 
and medication therapy management 
services, but evidence of improved 
overall outcomes is limited.

Unfortunately, there is a lopsided 
focus on cost. Although I agree that 
the cost of pharmaceuticals must be 
controlled, efforts are misguided and 

Disruption Is Ongoing and Inevitable
But Pharmacists Can Implement Medication Use Systems and Collaborate With 
Other Health Care Professionals
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
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may result in dismantling the profession, leading 
to even higher costs and poor outcomes. For 
years, we have seen cost-reduction strategies by 
payers and PBMs that fractionate patient care, 
increase medication safety concerns, and make it 
more difficult for patients to adhere to prescribed 
treatments, all in pursuit of the lowest net cost 
of drugs and not the overall care. Such strategies 
have included mail-order pharmacy restrictions, 
restricted specialty pharmacy provider networks, 
site-of-care policies, and “white bagging.” This 
leads to pharmacy care from multiple providers 
who have no real relationships with the medical 
team or the patient. In addition, new potential 
players are entering the market to further carve up 
the pharmacy benefit landscape to chase the lowest 
net cost. For example, Civica, Inc, is introducing 
low-cost insulin products that will only be avail-
able through limited partners; GoodRx is expanding 
its discounting pricing model; and billionaire 
investor Mark Cuban has announced his cost-plus 
pricing model for a limited selection of high-cost 
generic drugs. Expect others to come forward to 
disrupt the system and carve out niches in the 
pharmacy landscape. 

However, although lowering the cost of phar-
maceuticals is laudable, will all this splintering of 
care reduce costs? Forcing patients to use multiple 
“vendors” to acquire their prescriptions means 
no one will be accountable for patient outcomes. 
We already know we spend as much money on 
the bad outcomes of drug therapy as we do on the 
cost of the drugs. Does this inevitable continued 
disruption of pharmacy care have any chance of 
improving the situation?

One of the promises of the elusive value-based 
models of health care delivery is the creation of 
aligned incentives within provider networks to 
be accountable for improved patient outcomes. 
Unfortunately, for most systems, fee for service 
remains the predominant source of revenue, and 

the fraction tied to value-based performance is 
having a limited effect on aligning incentives. As 
this fraction grows, pharmacy leadership must keep 
organizations focused on high-quality pharmacy 
care, especially for chronic diseases.

Pharmacists have 2 choices: do nothing and 
watch the rapid evolution of the disruption of the 
medication use system in the community or disrupt 
the medication use system for patients. Pharmacists 
must leverage the fact that they have the data, 
patients, and providers. Pharmacists can implement 
a medication use system that is highly patient 
centered and relational vs transactional. They can 
become integrated into patient care teams, working 
with care managers, nurses, providers, and social 
workers to address the many challenges of deliv-
ering effective drug therapy. No other potential 
vendors can do that. To be successful, pharmacists 
must harness technology, have a digital presence, 
and incorporate other nontraditional models to 
deliver highly efficient care that is not dependent 
on brick-and-mortar pharmacies on every corner. 
Pharmacists must efficiently shift resources from 
prescription counters to clinics to develop those 
patient and provider team relationships and fuse 
clinical care and medication use systems. 

Pharmacists must convince providers that 
pharmacy care is just as important to keep in 
system as any other referral for care, as most inter-
ventions for chronic diseases concern drug thera-
pies. The team should care where patients receive 
their pharmacy care. This will be challenging to 
implement, given reimbursement models, but it 
can be done using efficient systems and leveraging 
value-based performance metrics. Pharmacists 
probably have 3 to 5 years to disrupt the model, so 
time isof the essence. If they can align the clin-
ical accountability with the financial incentives, 
health-system pharmacies can have a huge impact 
on improving medication-related outcomes. It 
is up to all of us. ■

   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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COVID-19 May Increase Shingles Risk in Those 50 Years and Older

I NDIVIDUALS 50 YEARS AND OLDER with COVID-19 
may be more likely to develop shingles in the 6 months 
after receiving their diagnosis, according to results of a 

GlaxoSmithKline analysis.
Investigators analyzed claims data from nearly 2 million 

Americans in 2 large US databases and matched individuals 
with and without COVID-19 using various known shingles risk 
factors. Any individuals vaccinated against either COVID-19 
or shingles were excluded from the cohorts. The data were 
collected between March 2020 and February 2021. 

Shingles is caused by reactivation of the varicella zoster virus, 
which remains dormant in the body after an initial infection. 
Nearly all adults 50 years and older carry the virus, which is the 

same one that causes chicken pox. 
As individuals age and their immune system naturally 

declines, the virus can resurface and cause shingles. Individuals 
with compromised or suppressed immune systems also have an 
increased risk of developing shingles.

Individuals 50 years or older who contracted COVID-19 were 
15% more likely to develop shingles compared with controls 
who never received a diagnosis of COVID-19, and this risk was 
elevated for up to 6 months following the diagnosis, the study 
results showed.

Furthermore, those hospitalized for COVID-19 were 21%  
more likely to develop shingles, the analysis results showed. 
—Aislinn Antrim

Omnipod 5 Shows Positive Results for Patients 
With Diabetes

I NSULET CORPORATION PRESENTED RESULTS 
of a study of its Omnipod 5 Automated Insulin Delivery 
System, a tubeless insulin pump, for type 2 diabetes (T2D) 

as well as clinical data for type 1 diabetes (T1D) at the 
Advanced Technologies & Treatments for Diabetes (ATTD) 
conference in Barcelona, Spain, in April 2022.

In the study, 24 individuals, aged 18 to 75 years, with 
T2D and hemoglobin A1c (HbA1c) from 8% to 12% were 
included. These individuals were using insulin injection 
therapy prior to the study, either through basal-only or 
multiple daily injections.

The individuals used the Omnipod 5 in automated mode for 
8 weeks and had the option to continue in a 6-month 
extension phase.

In the group of 12 individuals who previously used 
multiple daily injections, the average age was 62 years, the 
baseline HbA1c was 9.4%, and the diabetes duration was 
20 years. The other 12 participants previously used basal-only 
injections and had an average age of 59 years, baseline HbA1c 
of 9.5%, and diabetes duration of 18 years.

Overall, the results showed a significant improvement in 
HbA1c by 1.3% and improved time in range by 4.6 hours per 
day during the 8-week study compared with the baseline. 
Additionally, hypoglycemia was reduced by 4 minutes per day 
in the group that previously used multiple injections per day 
but did not change for the group that previously used 
basal-only injections.

The group that previously used basal-only injections 
already showed very low rates of hypoglycemia and resulted 
in a median of 0.04% of time under 70 mg/dL when using 
Omnipod 5.

Additionally, the improvements in glycemic results were 
achieved alongside a reduction in insulin use by 31.4% for 
the prior multiple daily injection group with no change for the 
prior basal-only injection group. There was no change in body 
mass index for either group.—Ashley Gallagher

Patients With Narcolepsy Prefer FT218’s Once-Nightly 
Dose, Data Show

D URING THE 2022 AMERICAN ACADEMY 
OF NEUROLOGY ANNUAL MEETING, Avadel 
Pharmaceuticals presented interim data from an ongoing 

open-label extension/switch study of FT218.
In the RESTORE (NCT04451668) study, investigators examined 

FT218, an investigational formulation of sodium oxybate designed 
to be taken once at bedtime for the treatment of excessive daytime 
sleepiness or cataplexy in individuals with narcolepsy.

The virtual presentation highlighted results from a questionnaire 
that assessed patient preference for the once-nightly dosing regimen 
vs a twice-nightly dosing regimen. An additional questionnaire 
assessed experiences with the second nightly dose in individuals 
who switched from twice-nightly oxybates to FT218.

“Twice-nightly oxybates for narcolepsy require a challenging 
dosing regimen that disrupts nighttime sleep. The results from 
the nocturnal adverse event questionnaire illustrate the burden 
that the second dose places on some patients, who already [have 
difficulty] with getting a full night of refreshing sleep,” Asim Roy, 
MD, medical director of the Ohio Sleep Medicine Institute, said in a 
Avadel news release. “In my experience with patients in my practice, a 
once-at-bedtime option like FT218 would ease this burden and has the 
potential to be a major advance for the entire narcolepsy community.”

The cutoff date for interim data was September 7, 2021. The study 
included 35 individuals who switched from twice-nightly oxybates 
to a once-at-bedtime dose of FT218. The individuals completed the 
patient preference questionnaires 3 months after switching. Results 
showed that approximately 94.3% of individuals preferred the once-
nightly dose to the twice-nightly dosing regimen.

As of the data cutoff, 60 individuals who switched from the 
twice-nightly oxybate to FT218 also completed a nocturnal adverse 
event questionnaire prior to switching regimens, which assessed 
their experiences with the second nightly sodium oxybate dose. 
Approximately 63% of individuals had unintentionally missed their 
second dose of oxybate within the preceding 3 months. Of these 
individuals, approximately 84% indicated that their narcolepsy 
symptoms were worse the next day.—Ashley Gallagher
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P HARMACISTS ARE A VITAL PART of 
the health care ecosystem, relied on by 
patients to help them navigate an ever-

more-complex health care system. 
Their first-hand knowledge about the chal-

lenges patients face at the pharmacy counter 
is vital to the conversation about how the 
ecosystem is or is not serving patients.

When I was in pharmacy school, I 
thought the relationship between drug 
company, patient, payer, and pharmacy was 
straightforward: Drug companies make 
drugs and ship them to pharmacies; patients 
buy health insurance from payers, who pay 
pharmacies for the drugs; patients obtain their 
drugs from the pharmacy and go home happy 
(Figure 1). 

As any pharmacist can attest, that is not 
how the system works. Medications and the 
payments for them do not travel on a super-
highway connecting the laboratory bench to 
the insurance company and the patient at the 
pharmacy counter. The system is opaque, 
chock-full of confusing road signs, detours, 
and traffic lights. 

Typically, those detours do not proceed in 
a smooth, far less affordable, manner that 
would allow patients to benefit from the 
immense value pharmaceutical innovations 
provide (Figure 2). The complicated rules that 
govern this system have an enormous impact 
on patients. At present, patients often struggle 
to navigate this complex and costly system 
because not all the parts of the supply chain work 
together smoothly. 

Pharmacists, with their patient-centered role 
in the ecosystem, are uniquely positioned to 
observe how the system affects patients. 

They can help patients better navigate the 
complexities and costs they face by deepening 
their own understanding of how all the system 
parts interact. 

I was honored to share this message with 
faculty members and pharmacists in training at 

the University of Mississippi School of 
Pharmacy (Ole Miss School of Pharmacy in 
March 2022, when I visited the campus to 
deliver the annual Charles W. Hartman Memo-
rial Lecture. In conversations with faculty 
members and students during my visit, it 
became clear that understanding how drugs are 
paid for would make them better pharmacists 
and better serve patients, even though pharma-
cists do not go to school to learn about reim-
bursement policy. Some of the conversations 
at Ole Miss School of Pharmacy that excited 
me the most highlighted the unique perspective 
that pharmacy school training gives pharma-
cists, setting them up to make key contribu-
tions to ongoing conversations about how to 
help this system work better for patients.

Navigating Insurance Plan Drug  
Benefit Designs
Understanding insurance plan drug benefit 
designs is increasingly important for pharma-
cists, so they can help patients. When people 
talk about the high price of a medication, they 
are talking about the price they paid at the 
pharmacy counter. The biggest influence on that 
out-of-pocket cost? The rules of the patient’s 
insurance plan.

Pharmacists across the country are already 
working every day to help patients navi-
gate what are often inadequate and usually 
confusing drug benefits that can vary greatly. 
But understanding the plan rules is important 
for helping patients stay healthy, because 
navigating co-pay accumulator adjustment 
programs or step therapy can be detrimental to 
a patient’s health. 

The co-pay programs can be a particular 
roadblock for patients to get the medicines 
they need. Research results have shown that 
patients who find out that their health insurance 
plans will not apply coupons to their deduct-
ibles often stop filling their prescriptions.1

Of course, many individuals have the 

Improve the Pharmaceutical Ecosystem for Patients
Health Care Policy Decisions Based on Sound Data and Research Are 
Essential for Addressing the Challenges
B Y  J O H N  M .  O ’ B R I E N ,  P H A R M D ,  M P H
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opportunity to select a new health plan at least 
once a year. But the unfortunate reality is that 
in some cases, there is not enough transpar-
ency about the drug benefit design for many 
patients to know for sure whether a medica-
tion they need will be covered by insurance. 

Recognizing the Flaws of the  
Rebate System
Another part of the system that is wholly 
lacking in transparency concerns rebates. 
Despite the rhetoric surrounding interme-

diaries, such as pharmacy benefit managers 
(PBMs) as cost savers, data show that the 
fees, rebates, and other perverse incen-
tives do not save money but add to costs. 
IQVIA research results showed they 
pushed up US payer drug costs by 19%, 
or $135 billion, in 2020. These increases 
come as STAT reported that the 5 largest 
PBMs are handling a massive sum of 
gross drug revenue, up 56% since 2015.2 
These increases are felt by patients at the 
pharmacy counter. Other IQVIA findings 
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showed 33% of drug spending in 2020 went to an 
entity other than the drug company that made the 
medicine but not to the patient.3 

The impact this has on patients at the pharmacy 
counter is why we are glad to see the Federal Trade 
Commission examining the role of PBMs and what 
impact their fees and rebates have on net drug 
prices, formularies, and patient access.

The shadowy system of hidden fees and rebates 
is also driving up costs for the government and, in 
some cases, driving pharmacies out of business. 

For example, take direct and indirect 
remuneration fees: Findings in a recent report 
sponsored by the American Pharmacists Association 
showed that by narrowing the gap between gross 
and net prices, Medicare Part D could save more 
than $18 billion annually.4

Following the Evidence to Help Patients at 
the Pharmacy Counter
The conversations I had at Ole Miss School of Phar-
macy caused me to reflect on my journey from  phar-
macy school to the National Pharmaceutical Council 
(NPC) and how the patient-centered perspective of 
pharmacists is important in 
conversations on making the system work better 
for patients. At NPC, we will continue our mission 
to provide high-quality data on the value that 
medicines deliver to patients and society and how 
proposed policy solutions can affect patient access 
and affordability. 

Frustratingly, policy conversations focus too 
little on the impact a policy might have on patients 
and more on Capitol Hill insider baseball. Take the 
recent conversations about proposals to allow the 
government to set prices for drugs: The Congres-
sional Budget Office has continued to write in its 
reports that government price setting will lead to 
fewer drugs coming to market. It is impossible to 
predict which drugs would not be available and for 
which conditions. That would have a negative effect 
on patients. 

Further, it is unclear that patients would  
save money at the pharmacy counter from these 
price controls. 

NPC’s research with Xcenda showed that just 1 in 
4 health plan decision-makers surveyed would pass 
savings from lower-priced drugs along to patients 
at the pharmacy counter.5 A patient-centered view 
would say that making policy decisions on sound 
data and research is essential to helping the parts 
of the system work better together on behalf 
of patients.

It is a critical time for this work, and we need 
more people to join us. I have been fortunate in my 
career to have met mentors who helped me see the 
impact pharmacists could have by working at the 
intersection of pharmacy, research, and policy. NPC 
welcomes the chance to speak with pharmacists 
who find themselves at the intersection of their 
formal education and the broader health care policy 
conversation, and we invite pharmacists to connect 
with us and talk to us when planning research.6  The 
profession would benefit if more decision-makers 
adopted the patient-centric mentality of pharma-
cists. Keeping the North Star of that patient at the 
pharmacy counter in sight can help us arrive at 
solutions that help the health system work 
for patients. ■
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DEEP DIVE

Explore High-Quality Women’s Health Care
Sarah Temkin, associate director for clinical research in 
the Office of Research on Women’s Health (ORWH) at the 
National Institutes of Health (NIH), discussed how the NIH 
ORWH is involved in clinical data pertaining to biological 
and sociological variables in clinical trials being conducted, 
health care and pharmacy practice, and upcoming goals and 
projects on the horizon that may affect pharmacy.

TO WATCH:  https://bit.ly/3xmsbk5

SECOND OPINION

Examining The Structure of Medical Data
Natasha Khrystolubova, BPharm, BCOP; and Jonathan 
Ogurchak, PharmD, CSP, discussed the need for a better 
structure for medical data and ways the data can be 
linked throughout the continuum of care. They also talked 
about accessibility, compliance with the Health Insurance 
Portability and Accountability Act, ethics, and privacy.

TO WATCH:  https://bit.ly/37aOX3P

BEHIND THE SCIENCE

Value-Based Insurance Design as a Way of 
Enhancing Health Equity
A. Mark Fendrick, MD, director of the University of 
Michigan Center for Value-Based Insurance Design, spoke 
on key discussions to be held at the virtual V-BID Summit 
with panelists Dora Hughes, MD, chief medical officer at 
the CMS Innovation Center, and Katy Spangler, principal at 
Spangler Strategies.

TO WATCH: https://bit.ly/3M26JVx

Medical World News® is a first-of-its-kind 24-hour 
online program for health care professionals, by 
health care professionals. The site provides video 
editorial content on a variety of cutting-edge topics 
delivered through a livestream and available on 
demand for all health care stakeholders, offering the 
latest news and information in an easily digestible, 
1-stop-shop format.
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Avoid Burnout During 
Times of Uncertainty
Organizations Should Focus on 
Improving Employee Well-being  
and Reducing Workplace Stressors
B Y  K A Y  Y A M A M O T O ,  P H A R M D

T WO YEARS AFTER the start of the COVID-19 
pandemic, health care workers continue to  
face challenges. 

Many health systems and pharmacies have grappled 
with drug shortages, patient care issues, rolling out new 
COVID-19 therapies, staffing constraints, and vaccina-
tion demands during the past few months. Along with 
the rest of the world, health systems have had to imple-
ment strategies to cope with this complex and often 
tiresome “new normal.” 

In addition to clinical and operational challenges, 
many work settings have changed drastically. Starting 
out as necessities because of quarantine restrictions, 
remote work models and telehealth have become 
permanent fixtures in many organizations. These may 
be beneficial in terms of health care worker and patient 
safety, but they can limit feelings of workplace support 
and social interaction. The addition of these stressors on 
top of the already demanding responsibilities of health 
care workers means burnout remains a huge concern in 
the face of an uncertain future.

What Is Burnout?
Burnout is a term often thought to mean feeling tired, 
but its presentation can be much more than exhaustion. 
Burnout is a phenomenon defined by the International 
Classification of Diseases 11th Revision as “a syndrome 
conceptualized as resulting from chronic workplace 
stress that has not been successfully managed.”1 

The syndrome presents with symptoms of blunted 
emotions, cynicism and negativity related to one’s job, 
detachment or disengagement from work, energy deple-
tion or exhaustion while at work, loss of enthusiasm or 
motivation, and reduced professional efficacy.

Burnout can result in job dissatisfaction, leading 
to decreases in productivity and teamwork. Although 
burnout itself is not considered a disease, findings from 
cross-sectional studies have shown it to be associated 
with mental illnesses, such as alcohol dependence, 
depression, and even suicidal ideation.2 

Burnout not only affects those who experience it, 
but it can also have a downstream effect on patients 
and their care experiences. Health care–associated ©
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infections, increases in medical errors, and patient 
mortality ratios are associated with burnout. It also 
negatively affects adherence to medical advice, patient-
provider relationships, and patient satisfaction.2

Measuring Burnout
Many tools can be used to measure burnout, but the  
2 standout tests with national benchmark data for health 
care professionals are the Maslach Burnout Inventory - 
Human Services Survey for Medical Personnel (MBI-HSS 
MP) and the Well-Being Index. Both have strong data 
that show correlation with outcomes of interest, such as 
medical errors and turnover.3,4 The MBI-HSS MP tests 
for occupational burnout across 22 items and takes 10 to 
15 minutes to complete. The survey is used frequently 
in research and has 3 dimensions: depersonalization 
(possessing an impersonal and unfeeling response toward 
patients), emotional exhaustion (feeling emotionally 
overextended and exhausted because of work), and 
personal accomplishment (feeling competent and a 
sense of achievement at work).5 Broader than the 
MBI-HHS MP, the Well-Being Index analyzes 
dimensions, such as the dropout risk, likelihood of 
burnout, meaning in work, overall well-being, quality 
of life, risk of medical error, severe fatigue, suicidal 
ideation, and work-life integration.6 

How Common Is Burnout?
Burnout is a growing topic of research in pharmacy, and 
the evidence suggests it is prevalent across all practice 
settings. In a 2017 survey of 974 inpatient clinical 
pharmacists, 61.2% were determined to have burnout, 
and in a 2018 survey of 328 health system pharmacists, 
53.2% similarly reported experiencing a high degree 
of burnout.7,8 Prior to the pandemic, a 2020 survey of 
community pharmacists showed that 74.9% reported 
burnout in at least 1 of the 3 MBI-HSS MP subscales; 
68.9% experienced emotional exhaustion, 50.4% 
experienced depersonalization, and 30.7% experienced 
reduced personal accomplishment.9 Pharmacy technicians 
are not exempt from the effects of burnout, either. In a 
2020 study of 253 technicians in North Carolina, 69.1% 
reported experiencing burnout within the past year, 
with 67.8% scoring high on emotional exhaustion and 
36.4% scoring high on depersonalization.10 Pharmacy 
residents are also susceptible to burnout, undergoing 
intense training with continual pressure to balance 

several responsibilities simultaneously. A 2019 survey 
of 43 residents showed a burnout rate of 74.4%, and in 
a 2017 study of 524 pharmacy residents, those working 
more than 60 hours per week reported high levels of 
depression, hostility, and stress.11,12 

Risk Factors and the Pandemic
Some potential risk factors that can contribute to burnout 
include the following13:

•  Being female, a nonmodifiable risk factor associated 
with burnout in research

•  Having an excessive workload
•  Feeling unappreciated by others
•  Having caretaking responsibilities, such as dependent 

children or family members
•  Lacking resources or time to meet deadlines  

or demands
•  Lacking a work-life balance
•  Having a poor work environment, such as frequent 

interruptions, lack of human interaction, and too 
many duties unrelated to areas of interest

•  Feeling one’s work culture lacks collaboration  
and/or safety

Many of these risk factors relate to organizational 
culture and workplace conditions, which have been put 
under extra stress with the pandemic. Remote work, 
although necessary to reduce the spread of infection, 
can make it harder to communicate with coworkers and 
maintain the feeling of support gained from face-to-face 
interactions. Drug and staffing shortages and the introduc-
tion of new therapies and vaccines mean juggling limited 
resources to build processes that need support, while still 
upholding the same care standards.

In a study of 267 health care workers in Italy during 
the pandemic, results from a cluster analysis showed 
that the difference between workers with low burnout 
risk (high personal accomplishment, low depersonal-
ization and emotional exhaustion) vs high burnout risk 
(high depersonalization and emotional exhaustion, low 
personal accomplishment) was the ability to maintain 
resilience and tolerate uncertainty.14 How can health 
systems build resilience to reduce the risk of burnout?

Resilience in Times of Uncertainty
Resilience is the ability to adapt to or recover from 
change or misfortune, and to maximize it, health systems ©
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should try to anticipate and target the risk factors at 
their organizations that may cause burnout. Organi-
zations can take many initiatives to improve well-
being and reduce workplace stressors, such as15,16:

•  Adjusting schedules and acquiring suffi-
cient staff to support the pharmacy services 
provided

•  Celebrating wins, commending others, and 
letting employees know they are appreciated

•  Developing clear, standardized, and up-to-date 
guidelines, policies, and procedures

•  Ensuring honest and open communication 
and hosting team meetings often to ensure 
that staff members feel heard, prepared, and 
protected

•  Maintaining engagement by implementing 
career progression planning that encourages 
individuals to practice at the top of their 
abilities and licenses

•  Optimizing workflows wherever possible to 
reduce workload while maintaining efficiency 
and safety

•  Reviewing and editing the goals, mission, and 
values of the organization and ensuring its 
ongoing alignment with the interests and 
needs of the institution, patients, and staff 
members, especially during times of momen-
tous change

•  Strengthening workplace relationships by 
fostering collaboration on team-based projects 
and learning, creating after-work in-person or 
virtual social events, and developing a system 
of mentorship

•  Supporting the emotional, mental, and phys-
ical health of staff members by providing 
counseling and other employee assistance and 
support resources

Conclusion
The COVID-19 pandemic has increased concerns 
about burnout, which has prompted health systems 
to address and support employee well-being through 
institutional interventions and programs. Burnout is 
not a new occurrence in health systems and phar-
macies, and it will likely remain a challenge as the 
profession progresses, navigates uncertainties, and 
moves forward into the future of health care. ■
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P AST INITIATIVES IN standardizing 
concentrations of intravenous (IV) 
or liquid oral medications have 

focused mostly on gaining efficiency in 
the supply chain, improving distribution, 
and generating cost savings.

Improvements in medication safety with 
standardized concentrations were often 
a secondary goal of the initiatives and 
did not address patients moving across 
different care settings. Even with some 
standardization, many health systems still 
have multiple concentrations of the same 
drug across their own systems.1 Recent 
data and their promotion by the American 
Society of Health-System Pharmacists 
(ASHP), FDA, Institute for Safe Medica-
tion Practices (ISMP), and other groups 
show that IV admixture standardization 
programs can aid in reducing errors and 
improving transitions of care.1,2 Using 
concentrations that vary by location within 
a health system puts patients at risk of 
medication errors and is a concern that 
should be formally addressed by a national 
standard. Health systems must minimize 
the number of concentrations they keep 
to a maximum of 1 to 3 when possible.1 

Using commercially available products is 
a great starting point but does not address 

all products. Simplifying things can reduce 
medication errors in compounding, IV pump 
programming, and physician order entry.3

Why Standardization Is Important
The ASHP, ISMP, Pediatric Pharmacy Asso-
ciation, and other stakeholders have long 
argued for a national practice standard for 
standardized concentrations of IV medi-
cations and oral liquid medications. The 
major driving factor behind these efforts 
is the prevention of medication errors. 
Errors occur with these products as patients 
navigate the health care system through 
various settings. In addition to improving 
patient safety, standardizing IV medication 
concentrations can benefit the drug supply 
chain with the use of premixed products, 
improve patient outcomes, reduce overall 
health care costs, and simplify ordering with 
fewer choices for prescribers.2,4  

What Is Included
Previous attempts to standardize IV concen-
trations have mostly been health system– or 
product-specific efforts. Any standardization 
program initiatives should aim to address 
key areas in the compounding, dispensing, 
and administration process. These include 
concentrations and dosing units for 

Develop Standardized Concentrations and Overcome Barriers
Simplifying Processes Reduces Errors in Compounding, IV Pump Programming, 
and Physician Order Entry
B Y  C R A I G  K I M B L E ,  P H A R M D ,  M B A ,  M S ,  B C A C P
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continuous pediatric medications and IV 
continuous medications, concentrations 
for compounded oral liquid medications, 
concentrations of epidural and patient-con-
trolled analgesia medications, IV intermit-
tent medications; and doses for oral liquid 
medications. Sites should evaluate what is 
commercially available, adopt these prod-
ucts when possible, and use commercially 
available products as a standard across the 
system when feasible. Standardizing liquid 
doses also is key (eg, 250.0 mg vs 225.6 
mg). Common drugs that are standardized in 
concentration include amiodarone, dilti-
azem, dobutamine, and dopamine.1,4

ASHP Initiative
The ASHP recently received federal funding 
from the FDA’s Safe Use Initiative to 
develop and promote a national standard-
ized concentration initiative for IV and oral 
liquid medications. The Standardize 
4 Safety program is a collaboration among 
nurses, pharmacists, physicians, and other 
stakeholders. Although previous efforts 
undertook similar initiatives at the local 
and state levels, this is the first funded 
national interdisciplinary effort to promote 
and standardize medication concentrations. 
Results so far include the development 
of standardized concentration lists, with 
additional lists expected as the program 
progresses.1,2 This program began looking at 
evidence-based standardized concentrations 
for 32 IV medications. The first efforts 
examined patients with an elevated risk of 
harm because of dosage errors. The goal 
is to reduce medication errors that occur 
during transitions of care. 

Conclusion 
It is long past time for the pharmacy profes-
sion to take the lead to establish a national 
standard in IV and oral liquid medication 
concentrations with a patient safety focus. 
All pharmacists have a role in promoting 
such efforts by participating, providing 
feedback, and educating others. Engaging 
stakeholders in their organizations with 
data from the ASHP Standardize 4 Safety 
initiative will help educate them and remove 
barriers. Having a national standard helps 
pharmacies better communicate and coor-
dinate across health care settings to ensure 
consistency and patient understanding. 
Interdisciplinary teamwork is essential in 
this process, and there must be a national 
effort for adoption to overcome obstacles 
until the Standardize 4 Safety initiative is 
complete. To learn more about the effort 
or to participate, sign up for updates and 
resources online (https://www.ashp.org/
pharmacy-practice/standardize-4-safety 
-initiative#s4sresources). ■
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Medications Can Exacerbate Symptoms of Celiac Disease
Be Aware of Products Containing Gluten, Nonsteroidal Anti-inflammatory 
Drugs, and Olmesartan
B Y  J O A N N A  L E W I S ,  P H A R M D ,  M B A

C ELIAC DISEASE, ALSO CALLED 
CELIAC SPRUE, is an autoimmune 
disorder that affects the digestive 

system and can damage the small intestine. 
The disease is triggered by ingesting 
gluten, a protein commonly found in 
barley, rye, and wheat and present in foods 
such as bread, cake, cookies, and pasta. 
Experts estimate there are more than 2 
million individuals in the United States 
with celiac disease, most of whom have not 
received a diagnosis.1   

Although there is no cure, individuals 
with celiac disease can manage symptoms 
with gluten-free diets.2,3 Being aware of 
presenting symptoms is critical, because 
if left untreated, the disease can lead to 
permanent and serious complications. 

Avoiding gluten presents a problem when 
there are hidden or undisclosed sources. 
For example, gluten can be found in 
personal care products, such as lip balm, 
lipstick, toothpaste, and mouthwash, as 
well as vitamins and prepackaged foods.2 
Medications and supplements also can 
contain gluten, although this is rare, or 
exacerbate the symptoms of celiac disease. 

Risk Factors and Symptoms
Common symptoms of celiac disease are 
abdominal pain, bloating, constipation, 
diarrhea, fatigue, mood changes, nausea, 
vomiting, and weight loss. Less common 
symptoms include anemia, blisters, neuro-
logical issues, peripheral neuropathy, rash, 
and reproductive problems. Celiac disease 
is different from a food allergy or gluten 
sensitivity, although the symptoms may be 
similar, as those conditions do not show 
damage to the small intestine or an  
immune response.

The cause of celiac disease is unknown, 

but there are certain documented risk 
factors, including a greater risk if a family 
member is affected.4 The disease is also 
more common among White and female 
individuals, and in those who already have 
an autoimmune disorder.1 

Gluten and Medications
Although the majority of orally adminis-
tered drug products do not contain gluten, 
the FDA is aware that a potential interaction 
could happen. Manufacturers of OTC or 
prescription medications are not required 
to include on the package labeling whether 
a product contains gluten, but the FDA has 
issued a draft guidance statement for manu-
facturers for voluntary disclosure.5 “Based 
on information available to the agency, 
we are aware of no oral drug products 
currently marketed in the United States that 
contain wheat gluten or wheat flour inten-
tionally added as an inactive ingredient,” 
the FDA noted on its website.5 

Because manufacturers are not required 
to divulge information about gluten in 
products, pharmacists should know how 
to find the information. This can include 
contacting a manufacturer, evaluating the 
ingredient list of medications and supple-
ments, and reading package inserts.5,6

Identifying Gluten
For prescription medications, ingredients 
are generally listed on the label in the 
“Description” section. For nonprescription 
products, ingredients are listed on the “Drug 
Facts” label in the “Inactive Ingredients” 
section.1 If the list of ingredients does not 
mention wheat flour or wheat gluten, then 
the product should not contain gluten in an 
amount that would harm a typical (nonre-
fractory) individual with celiac disease.
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The FDA also recommends the US 
National Library of Medicine’s DailyMed 
database as a resource to look up the 
labeling for more than 140,000 non- 
prescription and prescription drug products.1  

Medications to Watch Out for
Pharmacists should pay particular attention 
to several medications or types of medica-
tions, including the following: 

•  Nonsteroidal anti-inflammatory drugs 
(NSAIDs). An ibuprofen pill may not 
contain gluten but it could exacerbate 
celiac disease in those who are geneti-
cally prone. Because NSAIDs affect the 
permeability of the gut, the passage of 
gluten may increase, thus increasing the 
celiac disease symptoms.7-9 

•  Olmesartan. This drug can cause an 
enteropathy that mimics celiac disease 
clinically. Although it has not been 
shown to worsen celiac disease, it may 
prevent diagnosis or look like refractory 
celiac disease if a patient does not 
respond to a gluten-free diet.10 

•  Starch-containing products.  
Starches can be used as an excipient 
in drug products and are often derived 
from corn, potatoes, rice, or tapioca, 
which are gluten free. However, if the 
source of the starch is not stated, the 
product may contain gluten. Sources 
of excipients that contain gluten 
include barley, farina, Kamut, rye, 
spelt, triticale, and wheat.6 These may 
be identified on a label as dextrates, 
dextri-maltose, dextrins, maltodextrin, 
modified starch, pregelatinized starch, 
or sodium starch glycolate and may 
require further investigation.6,11

Conclusion
Pharmacists can educate patients about  
gluten-containing medications and supple-
ments. They should be aware of the signs 

and symptoms of individuals with celiac 
disease, as well as where to find informa-
tion about consumer products. Pharmacists 
should also understand which medications 
exacerbate the disease and what OTC prod-
ucts may contain gluten. ■
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C UTANEOUS MELANOMA, A TYPE of 
skin cancer arising from malignant 
melanocytes, is the fifth most prevalent 

cancer in the United States, with 99,780 new 
cases estimated in 2022.1,2 

Depending on disease stage, the treatment 
landscape of melanoma includes immuno-
therapy, local therapies, surgical resection, 
and targeted agents. For patients with 
metastatic melanoma, systemic therapy with 
targeted agents or immunotherapy is the 
standard of care.3

Approximately half of melanoma cases 
possess an activating mutation in the BRAF 
gene, which encodes the BRAF kinase of the 
mitogen-activated protein kinase (MAPK) 
pathway.3 Specifically, BRAF V600 mutations 
have been shown to respond to and benefit 
from targeted therapy with a BRAF inhibitor. 
Trial results have supported the addition of 
a MEK inhibitor to BRAF inhibitor therapy, 
leading to this combination being established 
as a standard-of-care option for patients with 
BRAF V600 mutations.3

The FDA has approved 3 pairs of BRAF 
and MEK inhibitors to treat melanoma with 
BRAF V600 mutations: dabrafenib and 
trametinib (Tafinlar, Mekinist; Novartis), 
encorafenib and binimetinib (Braftovi, 
Mektovi; Pfizer), and vemurafenib and 
cobimetinib (Zelboraf, Cotellic; Genentech). 
All 6 agents are orally administered and are 
available through specialty pharmacies.

BRAF and MEK inhibitors are associated 
with various unique toxicities that may require 
close monitoring and management. Common 
toxicities include alopecia, arthralgia, diarrhea, 
fatigue, nausea, pyrexia, rash, and vomiting. 
Rarer ones that may require nuanced moni-
toring plans include cardiac, dermatologic, and 
ocular toxicities.

Pyrexia
Pyrexia is defined as a temperature of  
38.0oC or greater (≥ 100.4oF), and its 
incidence ranges with the 3 combina-
tions of BRAF and MEK inhibitors.4 The 
dabrafenib-trametinib combination is asso-
ciated with a higher incidence (57%) than 
vemurafenib and cobimetinib (22%) and 
encorafenib and binimetinib (19%).5-8 Pyrexia 
may be complicated by chills, hypoten-
sion, renal injury, or rigors. At the onset of 
pyrexia, holding BRAF/MEK inhibitors until 
its resolution is generally recommended.9 
Additional management may be warranted, 
including antipyretics, fluids, rest, and, 
potentially, low-dose steroids.9 Antipyretics 
may be used as primary or secondary prophy-
laxis with dabrafenib and trametinib therapy. 
Pharmacists should counsel patients about the 
incidence and signs and symptoms of pyrexia, 
the importance of hydration, and having a 
thermometer on hand to monitor temperature.

Dermatologic Toxicities
Several dermatologic toxicities are common 
with BRAF and MEK inhibitor therapy, 
including hyperkeratosis, palmar-plantar 
erythrodysesthesia, photosensitivity, and 
rash. Photosensitivity is most common with 
vemurafenib, with a reported incidence of up 
to 49%.10 Pharmacists should advise patients 
to avoid intense sun exposure, use broad 
spectrum sunscreen with a sun protection 
factor of 30 or higher, and wear protective 
clothing when outside.

Cutaneous malignancies, including cuta-
neous squamous cell carcinoma (cSCC) 
and keratoacanthomas, have been reported 
with BRAF and MEK inhibitors. This risk 
of an additional cutaneous malignancy may 
be particularly alarming for patients with 

Help Manage Toxicities With BRAF and MEK Inhibitors
Watch for Alopecia, Arthralgia, Diarrhea, Fatigue, Nausea, Pyrexia, Rash, 
and Vomiting, Among Others
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melanoma. The incidence of cSCC is higher with BRAF 
inhibitor monotherapy because of a paradoxical activation 
of the MAPK pathway to overcome BRAF inhibition. 
With the addition of a MEK inhibitor, the risk of cSCC 
is reduced. For example, there is an 11% incidence with 
vemurafenib vs 3% with vemurafenib and cobimetinib.5 
To screen for suspicious skin changes, routine derma-
tologic evaluation every 2 months is recommended for 
patients on BRAF/MEK inhibitor therapy.9-11

Rarely, cases of drug reaction with eosinophilia and 
systemic symptoms and Stevens-Johnson syndrome have 
been reported with BRAF and MEK inhibitors. These 
reactions may be life-threatening or fatal, and treatment 
should be discontinued if either condition occurs.9-11 

Based on the myriad potential dermatologic changes 
with BRAF and MEK inhibitors, pharmacists should 
encourage patients to self-monitor for any new skin 
changes or growths and to report any changes.

Cardiac Toxicities
Prolongation of the QT interval is a risk with BRAF 
inhibitors, particularly with vemurafenib and encorafenib, 
although it has rarely been reported with dabrafenib.9-11 
Baseline and routine electrocardiogram monitoring may 
be warranted, especially if patients are taking other 
QT-prolonging medications. The prescribing information 
for vemurafenib has explicit electrocardiogram moni-
toring recommendations, with QTc measurement at day 
15, monthly during the first 3 months, then every  
3 months thereafter.10 Cardiomyopathy with decreased 
left ventricular ejection fraction is associated with the 
use of MEK inhibitors and when MEK inhibitors are 
used in combination with BRAF inhibitors. Assessment 
of left ventricular ejection fraction, typically with 
an echocardiogram, is recommended prior to starting 
therapy with a MEK inhibitor, 1 month after starting 
treatment, and every 2 to 3 months thereafter.12-14 
Counsel patients about signs and symptoms of decreased 
left ventricular ejection fraction and the recommended 
monitoring schedule for these agents.

Ocular Toxicities
Both BRAF and MEK inhibitors are associated with 
unique ocular toxicities. With BRAF inhibitors, con-
junctivitis, dry eye, and uveitis have been reported, 
whereas retinal vein occlusions and retinopathies are 
more frequently associated with MEK inhibitors. Uveitis 
from BRAF inhibitors may be managed with topical oph-
thalmic agents and treatment interruption.10 Only in the 

prescribing information for encorafenib is routine oph-
thalmologic monitoring recommended at “regular inter-
vals.” However, patients may benefit from more routine 
monitoring. When starting these agents, patients should 
be monitored and counseled to report any ocular pain, 
photophobia, vision changes, and vision loss. 

Conclusion
Because of the complex toxicity profiles of BRAF and 
MEK inhibitors, patients starting these agents should be 
aware of the incidence of toxicities, the signs and symp-
toms to report, and associated monitoring requirements. 
Pharmacists are well equipped to play a key role in the 
education and monitoring of BRAF and MEK inhibitors 
for patients with melanoma. ■
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Pharmacists Can Identify, Prevent, and Treat Viral Hepatitis
They Play an Indispensable Role in the Vaccination and Management 
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HEPATITIS IS A DISEASE characterized 
by liver inflammation, with hepatitis 
A, B, and C being the 3 most common 

viral hepatitis types in the United States. 
Each type of hepatitis elicits similar 

symptoms, despite differences in the route 
of transmission. Hepatitis A is spread via 
the fecal-oral route, whereas hepatitis 
B and C are transmitted mainly through 
bodily fluids, such as blood. Prevention 
with universal vaccination remains essen-
tial, with pharmacists playing an integral 
part in this endeavor. Vaccinations exist 
for hepatitis A and B but not for hepatitis 
C. By contrast, there are effective phar-
macologic treatments for hepatitis B and 
C, but only supportive care is available 
for hepatitis A infection. Prevention and 
appropriate treatment of viral hepatitis 
decreases associated morbidity, mortality, 
and transmission.1 It is vital for pharma-
cists to be familiar with the common types 
of viral hepatitis to encourage appropriate 
vaccination, recognize key consider-
ations, and understand treatment options 
for viral hepatitis. 

Vaccinations Are Key
Hepatitis A and B immunizations can 
prevent the morbidity and mortality asso-
ciated with viral hepatitis. Hepatitis B and 
C viruses (HBV, HCV) persist as the most 
significant global risk factors for hepato-
cellular carcinoma.2 Despite the efforts of 
the Advisory Committee on Immunization 
Practices (ACIP), the CDC, and the World 
Health Organization, vaccination rates are 

suboptimal, and adherence to completing the 
entire series is a concern. The COVID-19 
pandemic reduced vaccination rates for both 
ACIP-recommended childhood vaccinations 
and adult vaccinations in at-risk popula-
tions.3 Routine hepatitis A vaccination in 
children aged 12 to 23 months caused a 
95.5% reduction in reported acute hepatitis 
A infections between 1999 and 2011. A 
2-dose series is recommended for hepatitis 
A in children, adults who have not been 
vaccinated, and those traveling to endemic 
areas. Outbreaks of hepatitis A have 
been attributed to low vaccination rates, 
which substantiates the need for health 
care professionals to promote appropriate 
vaccinations.4,5 The ACIP recommends HBV 
vaccinations be given at birth, during early 
childhood, to those who are at risk of infec-
tion, and to those who have been exposed 
and qualify for postexposure prophylaxis.6 
Patients who are immunocompromised and 
have significant renal impairment may not 
have seroconversion with standard doses. 
Specific guidelines can be found in the 
ACIP HBV vaccination recommendation.7 

Examples and Significance
The CDC recommends one-time HCV 
testing of all adults as well as HBV 
screening in those who are at an increased risk 
of acquiring HBV. Those with risk factors, 
such as individuals who inject drugs and 
undergo hemodialysis, should be tested regu-
larly. Coinfection prevalence with HIV and 
viral hepatitis varies substantially according 
to risk group.8 In 2009, approximately 
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21% of adults with HIV were also positive for HCV, 
emphasizing the need to rule out other coharbored 
infections.9 Up to 82% of individuals who inject drugs 
are coinfected with HCV and HIV.9 Early detection and 
screening ensures improved clinical outcomes and helps 
clinicians initiate adequate therapy. It also provides an 
opportunity to counsel patients about hepatitis and 
mitigation of risky behaviors and to emphasize the need 
for vaccinations. 

Emerging Treatments
Despite available treatment and vaccinations, there is no 
cure for chronic hepatitis B (CHB), as covalently closed 
circular DNA remains in the liver, posing a lifelong risk 
for reactivation. Treatment goals are to reduce morbidity 
and mortality through functional cure, defined as the loss 
of hepatitis B surface antigen (HBsAg) and sustained 
HBV DNA.10 Therapies for CHB include direct-acting 
antivirals and interferon alpha. Therapy limitations 
consist of drug resistance, which is related to adherence; 
HBsAg loss; and toxicities.11 

New drugs targeting different stages in the HBV life 
cycle are in development. Bulevirtide (Hepcludex), a 
novel entry inhibitor, was recently approved in Europe 
for treatment of chronic hepatitis D (CHD). Addition-
ally, the results of one study showed that combination 
therapy with bulevirtide and tenofovir disoproxil 
(Viread) reduced HBsAg without serious adverse 
events.12 In a phase 2 trial, vebicorvir (ABI-H0731), an 
oral capsid assembly modulator, combined with ente-
cavir (Baraclude) in treatment-naïve patients with CHB 
showed higher HBV DNA and RNA decline at 12 weeks 
compared with the placebo.13 Finally, the OSPREY 
trial (NCT05123599) is investigating the reduction of 
HBsAg with therapeutic vaccination once every 4 weeks 
combined with nucleoside analogues.14 

The therapeutic drug pipeline for CHB is expanding, 
which may lead to the identification of a cure. The 
HCV treatment landscape has dramatically changed, 
with therapies offering a complete cure. To review a 
comprehensive guideline on specialty populations, 
therapy selection, and drug interaction management, 
visit the American Association for the Study of 
Liver Diseases website.15

Pharmacists play a key role in treating viral hepatitis 
by administering important vaccinations and educating 
patients about screening and vaccination. Expanding 

their knowledge on the resources for managing the 
disease enhances their understanding of emerging and 
existing antiviral therapies. ■
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Explore the Role of 340B in Eliminating Hepatitis C
Health Systems Should Review HHS’ Action Plan and Determine How to 
Leverage Cost Savings to Help Eradicate HCV
B Y  J U S T I N  L I N D H O R S T,  M B A 

B ETWEEN 2010 AND 2018, the rate 
of hepatitis C virus (HCV) infection 
in the United States more than 

quadrupled.1 More than 2 million Americans 
are estimated to be living with HCV, many 
unaware they are infected. 

The latest viral hepatitis surveillance 
report from the CDC indicated that infec-
tions rose again during 2019. Hepatitis C is 
a leading cause of liver cancer and primary 
cause of liver transplants,2 and despite 
widely available curative, direct-acting 
antiviral treatments, it remains a major 
public health issue. Viral hepatitis costs the 
government, health systems, and patients 
billions of dollars every year.3 But the US 
Department of Health and Human Services 
(HHS) has a strategic plan to eliminate 
viral hepatitis in the United States, and 
340Bs can play a role.

Road Map to Elimination
HHS has laid out a national strategic plan 
to eliminate viral hepatitis over the next 
10 years. The plan has adopted the World 
Health Organization’s definition of elimi-
nation: a 90% reduction in acute infections 
and a 65% reduction in mortality compared 
with a 2015 baseline. The strategy provides 
an actionable framework and key perfor-
mance indicators to eliminate viral hepatitis 
by 2030 in the United States. 

HHS identifies several disproportionately 
affected populations and challenges related 
specifically to HCV. Populations at greater 
risk for HCV infection include American 
Indian/Alaskan Natives, Black individuals, 
non-Hispanic individuals, those who inject 
drugs or have HIV, and those born between 
1945 and 1965. Challenges include access 
to and cost of HCV treatments, injection 
drug use, lack of awareness regarding 

infection status, lack of an HCV vaccine; 
perinatal transmission of HCV; and testing 
and linkage to care. 

The strategy has 5 primary goals with 
supporting objectives to achieve elimina-
tion. These include achieving integrated 
coordinated efforts across stakeholder 
groups to collectively address the viral 
hepatitis epidemic, decreasing hepatitis 
disparities, establishing more comprehen-
sive national viral hepatitis surveillance 
and data usage, improving viral  
hepatitis–related health outcomes, and 
reducing infections.3 

HCV, High-Impact Settings, 340B
The plan identifies “high-impact settings,” 
in which large portions of at-risk popula-
tions receive care. Included in these settings 
are many 340B-eligible covered entities 
(CEs), such as community health centers, 
Federally Qualified Health Centers, Ryan 
White clinics, and sexually transmitted 
infection clinics. The proximity of these 
CEs to disproportionately affected commu-
nities makes the 340B program an extremely 
effective resource in the plan to eliminate 
viral hepatitis in the United States. 

The National Alliance of State and 
Territorial AIDS Directors is a nonpartisan 
nonprofit agency representing a coalition 
of public health officials involved with the 
administration of HIV and viral hepatitis 
programs in the United States.4 

The organization affirms 340B as “an 
instrumental tool in ending the viral hepatitis 
epidemic, enabling viral hepatitis programs 
to expand and improve services, address 
health equity, and reduce health disparities.”5

One of the challenges identified in the 
strategic plan is access to medication. On 
average, 340B health systems provide a 
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higher number of medication access programs 
than non-340B hospitals.6 The cost savings 
generated by 340Bs provide critical funding for 
mission-driven organizations to expand health 
services and improve health outcomes. A 2019 
peer-reviewed study conducted a budgetary 
impact analysis on a multidisciplinary primary 
care–based HCV treatment program. The 
findings showed that for every referral of a 
patient with HCV, the health system would lose 
$370 without the 340B program and gain $930 
in cost savings with the program.7

Across the country, CEs use 340B cost 
savings to expand resources, facilitate access 
to treatment, improve health outcomes for 
at-risk populations, and increase testing. In 
Philadelphia, Pennsylvania, a community 
health center used cost savings to significantly 
expand linkage to care for at-risk community 
members and testing.8 The United States faces 
a mounting shortage of health care workers,9 
and data show that expanding the role of the 
clinical pharmacist can successfully fill the 
HCV provider gap and facilitate positive 
outcomes.10 340B cost savings are often used 
to integrate clinical pharmacists into care 
teams. After a significant increase in local 
HCV infections, a health system in Maine 
used 340B savings to create a pilot program 
integrating pharmacists alongside physicians 
to manage HCV by providing education, 
medication therapy management, monitoring, 
and ongoing follow-up. The program increased 
the number of patients starting treatment 
for HCV, and 100% of those enrolled in the 
program completed posttreatment laboratory 
tests compared with 58.8% of those without 
pharmacist involvement.11 Pharmacists have also 
been successful in extending the reach of rural 
clinics by providing HCV clinical services for 
disproportionately affected Alaskan Native and 
Native American populations.12

Imperfect Solution
Although the 340B program maintains bipar-
tisan support, there are shortcomings. Critics 
contend that some health systems are not using 
cost savings generated through the program to 
increase care for at-risk or low-income popula-

tions.13 Sixteen drug manufacturers have moved 
to restrict discounts through 340B contract 
pharmacy arrangements with many health 
systems, citing lack of oversight in addition to 
an increase in duplicate discounts and diver-
sion.14 Also, some CEs have come to rely on the 
cost savings generated through 340B programs 
to keep their doors open. As lower-cost generics 
enter the market, 340B cost savings decrease 
and leave many mission-driven entities at 
financial risk. 

Program integrity has fallen on the shoul-
ders of the CEs. Now more than ever, health 
systems must draw a clear line showing how 
340B cost savings are applied to expand 
services, improve outcomes, and stretch 
resources. CEs should also consider financial 
contingency plans, as generics erode cost 
savings and leave overleveraged CEs at risk.

Working together with contract pharmacy 
partners, CEs should also be prepared to 
provide increased visibility and claims level 
data demonstrating program integrity to their 
manufacturer partners. 

“Covered entities should critically evaluate 
and review the compliance processes in place 
with their contract pharmacy partners,” said 
Ted Traurig, BioMatrix vice president of 
specialty pharmacy operations. “Aggressive 
mock auditing, physically segregated invento-
ries, separate wholesale accounts, and prospec-
tive identification of Medicaid claims can go 
a long way in helping CEs avoid duplicate 
discounts and diversion.”   

Envisioning a Future Free of HCV
The elimination of HCV will require engage-
ment from a wide range of health stakeholders 
and organizations. The clinical pharmacist role 
continues to evolve in the health care environ-
ment, and pharmacists will play an increasingly 
active part in overcoming HCV. Although it is 
not perfect, the 340B program provides signif-
icant opportunities and resources to achieve 
many goals outlined in the HHS plan. Health 
systems in high-impact settings should critically 
review the action plan and consider how to best 
use 340B cost savings to help achieve the goal 
of eliminating HCV. ■
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A LTHOUGH ACCESS TO several at-risk 
products has improved, supplies 
of essential fluids and low-cost 

injectable generic drugs 
remain vulnerable. US providers are 
reporting significant disruptions in the 
supply of fluids, which are staples of 
medical care. These include various 
presentations of normal saline injections, 
prefilled saline flush syringes, and sterile 
water injection vials. The short supply is 
also shifting to the pharmaceutical space, 
given the fluids’ role in the dilution, 
infusion, and reconstitution of drugs. 

Disrupted Market
The tracking of fill rates from manufac-
turers and distributors shows that various 
products are well below usual market 
performance. As of March 2022, Premier 
data showed that fill rates of injectable 
vial presentations for sterile water were at 
31.3% and normal saline at 43.9%, whereas 
those for drugs, including dextrose 50% in 
water and potassium chloride, sit at 15.7% 
and 37.3%, respectively.1 Fill rates are one 
mechanism to help determine the health 
of the supply chain, and rates that fall 
below 80% provide an early indication that 
demand is outpacing supply and that short-
ages may be imminent.

These core groups are either being used 
for COVID-19 treatment or being affected 
by the global reprioritization of capacity 
utilization, labor challenges, logistical 
interruptions, and rising prices. This 
fragile situation is exacerbated by spikes in 
demand, natural disasters, and raw mate-
rials shortages. Looking ahead, sanctions 
on Russia and disruptions to oil and natural 
gas output in Eastern Europe or Russia 
could affect the global supply and pricing of 

plastics,2 necessary materials 
to produce syringes, and saline bags to 
administer fluids.

Frontline Impact
The standard of care is to flush intravenous 
lines using a prefilled syringe of saline. 
However, when syringes run out, a safe 
alternative solution must be  
implemented. Staff members have had 
to turn to saline vials, which have subse-
quently been affected, because of the 
added demand for saline as a dilutant for 
the COVID-19 vaccines.3 Given these 
constraints, institutions may have had 
to repackage vials from saline solutions 
available as small and large volume fluids in 
pharmacy clean rooms. 

The added resources and time that these 
workarounds add to already strained 
nursing and pharmacy departments can 
be significant, and staff are already 
grappling with workforce challenges and 
other resource constraints. Managing any 
shortages creates a considerable burden on 
providers struggling to maintain adequate 
staffing levels and product availability to 
manage vital patient care.

Mitigating Disruptions
Alongside ongoing fluid and pharmaceu-
tical disruptions, clinical staff members are 
considering changes in workflow, including 
centralizing inventory, adjusting electronic 
order entries, and implementing clinical 
alternatives. It is vital for nursing and 
pharmacy staff members to continuously 
share intelligence and collaborate to reduce 
shortage workarounds and for clinical staff 
members to work together with supply chain 
colleagues to pinpoint product use by fill or 
type. Amid this environment, conservation is 

Fluid Shortages Present Challenges in Accessing Staples
US Providers Report Substantial Disruptions in Vital Supplies of Saline 
Injections, Prefilled Syringes
B Y  M I K E  W A S C O V I C H ,  P H A R M D ,  M B A ,  R P H

page 28 »



PHARMACY TIMES HEALTH-SYSTEM EDITION™
MAY  202228

503B COMPOUNDING PHARMACIES

another key priority, and best practices and 
mitigation strategies are available from the 
FDA,4 the Infusion Nurses Society, and the 
National Home Infusion Association, 
among others. 

To smooth out demand volatility, 
providers are increasingly turning to 
commitment-driven sourcing programs. 
With committed purchasing volume and 
distribution, manufacturers gain the 
operating capital, predictable revenue, 
and stable ordering necessary to increase 
production and/or contingency supply. 
At the same time, providers gain reliable 
access to needed products at a fair price.

Legislative and regulatory activity is also 
required to address the challenges faced by 
suppliers, distributors, and providers due to 
drug and product shortages. Specifically, the 
FDA should: 

•  Allow the outsourcing of 503B 
compounders to continue producing 
drugs based on specific criteria, such 
as demand surges of certain dosage 
strengths and/or packaging sizes, as well 
as regional or short-term shortages. This 
proved particularly helpful throughout 
the pandemic, as it allowed 503B facili-
ties to address capacity gaps and alle-
viate spot shortages before they became 
severe enough to spread nationwide.

•  Fully implement its new authority granted 
under the Coronavirus Aid, Relief, and 
Economic Security Act,5 soliciting a 
deeper level of reporting on manufacturer 
contingency, quality, redundancy, and 
risk management plans to mitigate 
supply disruptions.

•  Make capacity, quality, sourcing, and 
volume information publicly available 
for all medical products sold in the 
United States. Different regulations for 
medical devices and pharmaceuticals 
are complicating fluid shortages, with 
syringes and vials to administer saline 
classified as medical devices, and 
bags and solution regulated as drugs. 
Although hospitals, manufacturers, and 
other stakeholders work to increase 
production capacity, a streamlined US 
regulatory framework is needed that 
makes it easier to collect data, guide 
conservation strategies, and implement 
workarounds for all products. 

Disruptions remain prevalent, but mean-
ingful policy solutions alongside essential 
strategies and tools can help mitigate 
impending or potential shortages, building 
resiliency now and for the future. ■
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A Guidebook on Emerging Combination 
Strategies in Chronic Lymphocytic Leukemia: The 
Pharmacist’s Role in Optimizing Therapy

EDUCATIONAL OBJECTIVES

At the completion of this activity, the participant will be able to:
• Analyze safety and efficacy data for approved indications of small-molecule inhibitors of BTK 

and BCL-2 in the treatment of chronic lymphocytic leukemia (CLL)
• Explain challenges and benefits associated with combination therapeutic strategies for CLL
• Determine a monitoring and management plan for a patient receiving treatment with a BTKi 

and/or venetoclax to minimize toxicity
• Identify strategies to optimize care coordination for patients with CLL receiving combination 

therapy with a BTKi and/or venetoclax

TARGET AUDIENCE: Pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: March 30, 2022
EXPIRATION DATE: May 15, 2023
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Pharmacy Times Continuing Education™ is accredited by the Accreditation Council 
for Pharmacy Education (ACPE) as a provider of continuing pharmacy education. 
This activity is approved for 2.0 contact hours (0.20 CEU) under the ACPE universal 
activity number 0290-0000-22-131-H01-P. The activity is available for CE credit 
through May 15, 2023.

Introduction
Chronic lymphocytic leukemia (CLL) is 
the most common leukemia in adults in 
Western countries. The National Cancer 
Institute estimated 21,250 new cases in 
2021 and 4320 deaths, with an average 
age at diagnosis being 70 years. CLL 
is more common in males. Survival at 
5 years ranges from 20% in those with 
very high-risk disease to more than 
90% in those with lower-risk prognostic 
factors, with an overall relative 5-year 
survival of 87.2%.1,2

CLL is characterized by the clonal 
proliferation and accumulation of mature 
B cells within the blood, bone marrow, 
lymph nodes, and spleen. Early symp-
toms may be vague (eg, weakness, night 
sweats), and cytopenias are common with 
advanced disease, presenting as dyspnea, 
increased fatigue, infection, or excess 
bleeding or bruising.3

CLL is diagnosed by the presence of 
at least 5 x109/L monoclonal B lympho-

cytes in peripheral blood or through flow 
cytometry.4 Prognostic markers can be 
identified using interphase fluorescence in 
situ hybridization (FISH) to detect chro-
mosomal abnormalities as well as DNA 
sequencing to identify presence of TP53 
and the mutation status of immunoglobulin 
heavy-chain variable (IGHV) genes of 
the B-cell receptor.5,6 Del(13q) as a sole 
abnormality has a favorable prognosis, 
whereas del(17p), del(11q), or unmutated 
IGHV (≥98% homology with germline 
gene sequence) are high-risk markers 
associated with a worse prognosis and 
typically a shorter time to initial treat-
ment and shorter remissions after chemo-
therapy-based treatment.4  

The Rai and Binet staging systems 
are currently used for risk stratification, 
which consider factors such as platelet 
and lymphocytosis.4,7,8 Early-stage or low/
intermediate risk disease without symp-
toms may use a “watch and wait” approach. 
Treatment is required for advanced-stage 
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or high-risk CLL with progressive cytopenia.4 Treatment 
approaches consider patient age (< or > age 65 years), overall 
fitness and performance status, and prognostic factors including 
presence of del(17p) or TP53 mutation. 

The goal of treatment is to improve quality of life and 
prolong survival. The current CLL treatment approach options 
offer targeted small-molecule inhibitors that provide improved 
progression-free survival (PFS), overall survival (OS), and 
tolerability. These have largely replaced chemoimmunotherapy.4 
Minimal residual disease (MRD) is emerging as a predictor of 
treatment efficacy after treatment with chemoimmunotherapy or 
fixed-duration treatment with venetoclax-based regimens.9,10 

STAR*

What are the current treatment strategies and 
supportive clinical data for treatment of CLL?

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

Guideline Treatment Recommendations for 
First-line Therapy
Historical Treatment Recommendations
Historically, chemoimmunotherapy was the mainstay of 
treatment of CLL. While no longer preferred, these therapies 
may be considered for those who may not be candidates for 
novel oral anticancer regimens. These regimens are summa-
rized in TABLE 1.4,11-16 These immunochemotherapy regimens 
were not without adverse effects, and left an unmet need in 
treating unmutated IGHV CLL. 

Current Treatment Recommendations
Current preferred frontline treatments for CLL with or 
without del(17p) include the Bruton tyrosine kinase inhibitors 
(BTKi) ibrutinib and acalabrutinib (± obinutuzumab), and the 
B-cell leukemia/lymphoma-2 (BCL-2) inhibitor venetoclax 
combined with obinutuzumab.4 A summary of the landmark trials 
leading to these recommendations is found in TABLE 2.4,17-24

TABLE 1. HISTORICAL FIRST-LINE TREATMENT FOR CLL4,11-16

Trial Regimen Median 
follow-up

ORR (%) PFS OS NCCN
recommendations

CLL8 FCR
n = 408

6 years 90 Median: 57 months Median: NR FCR  
Preferred regimen 
for patients with 
IGHV-mutated CLL, 
<65 y/o without 
comorbidities and 
without del(17p)

Option in other 
patients without 
del(17p)  

NOT recommended 
for patients with 
del(17p)

Category 2A 

FC
n = 409

80 Median: 33 months Median: 86.0 months

Phase 2 trial: 
FCR in IGHV-
mutated CLL

FCR
n = 300

13 years 95 Median: 6.5 years
13-year: 

• IGHV-mutated: 
53.9%

• Unmutated IGHV: 
8.7%

Median: 12.7 years

CLL10 FCR
n = 282

58 months 95 Median: 58 months Median: NR
(5-year: 80.9%)

BR
n = 279

96 Median: 42 months Median: NR
(5-year: 80.1%)

CLL11 Ch + O
n = 283

77
(CR 
22%)

Median: 29 months Median: NR Ch + O
Option in patients 
without del(17p), 
≥65 or <65 y/o with 
comorbidities 

Category 2A

Ch + 
rituximab
n = 233

66
(CR 7%)

Median: 15 months Median: NR

Ch 
n = 118

31
(CR 0%)

Median: 11 months Median: NR

BR, bendamustine, rituximab; Ch, chlorambucil; CLL, chronic lymphocytic leukemia; CR, complete response; FCR, fludarabine, cyclophosphamide, and rituximab; 
FC, fludarabine and cyclophosphamide; IGHV, immunoglobulin heavy-chain variable; NCCN, National Comprehensive Cancer Network; NR, not reached; O; 
obinutuzumab; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; y/o, years old.
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Ibrutinib
In RESONATE-2, ibrutinib monotherapy proved its superi-
ority to chlorambucil (Ch) in older patients without del(17p). 
Benefits were observed in all patients, including those with 
high-risk prognostic factors TP53 mutation, del(11q), and/
or unmutated IGHV. The estimated 5-year PFS was 79% in 
patients with del(11q) and 67% in patients with unmutated 
IGHV. The most commonly reported ≥ grade 3 adverse 
effects (AEs) were neutropenia, pneumonia, hypertension, 
anemia, and hyponatremia. Over time, incidence of most AEs 
and discontinuations due to AEs decreased.17

Study A041202 evaluated the efficacy of ibrutinib ± rituximab 
compared with bendamustine-rituximab (BR) in older patients. 
Disease progression or death was decreased when compared 
with BR, respectively: hazard ratio (HR), 0.39 (95% CI, 0.26 to 
0.58; one-sided P <.001) and HR, 0.38 (95% CI, 0.25 to 0.59, 
one-sided P <.001). No significant difference was seen between 
the 2 ibrutinib groups. An additional analysis demonstrated an 
increased benefit in patients with unmutated IGHV compared 
with BR. Complex karyotype did not impact PFS in patients 
treated with ibrutinib. Greater rates of ≥ grade 3 hematologic 
AEs occurred with BR than with ibrutinib or ibrutinib + rituximab 
(61%, 41%, and 39%, respectively), while the rate of  ≥ grade 3 
nonhematologic AEs was lower with BR (63%, 74%, 74%).18  

The iLLUMINATE study favored ibrutinib + obinutu-
zumab compared with Ch + obinutuzumab. The longer PFS 
is likely attributed to indefinite treatment with ibrutinib, 
and no randomized trial has been completed to assess ibru-
tinib versus ibrutinib + obinutuzumab. Neutropenia and 
thrombocytopenia were the most common grade 3 or 4 
AEs in both groups, with serious AEs occurring in 58% and 
35% of patients treated with ibrutinib + obinutuzumab and 
Ch + obinutuzumab, respectively.4,19

The E1912 trial randomized patients aged 70 years or younger 
to receive ibrutinib + rituximab or fludarabine, cyclophospha-
mide, rituximab (FCR) chemoimmunotherapy. Ibrutinib + 
rituximab demonstrated a greater benefit, with PFS particularly 
improved in patients with unmutated IGHV (90.7% vs 62.5%). 
Occurrence of AEs grade 3 or higher was similar in both groups, 
80.1% in ibrutinib + rituximab and 79.7% in FCR. However, ≥ 
grade 3 infectious complications were less common with ibru-
tinib + rituximab than FCR (10.5% vs 20.3%).20

Acalabrutinib
ELEVATE-TN study randomized patients older than 65 
years or younger than 65 years with coexisting conditions to 

receive acalabrutinib, acalabrutinib + obinutuzumab, or Ch + 
obinutuzumab. The PFS benefit with acalabrutinib ± obinutu-
zumab was seen across all patient subgroups, including those 
with high-risk factors. Across acalabrutinib + obinutuzumab, 
acalabrutinib, and Ch + obinutuzumab groups, the most 
common  ≥ grade 3 AE was neutropenia (30%, 10%, 41%, 
respectively); ≥ grade 3 infections occurred in 21%, 14%, 
and 8% of patients, respectively. Notably, all-grade infusion 
reactions were less likely with acalabrutinib + obinutuzumab 
versus Ch + obinutuzumab (14% vs 40%). Deaths were seen 
in 5%, 7%, and 9% of patients in the 3 respective groups.21

Venetoclax + obinutuzumab
The CLL14 trial randomized patients with coexisting 
conditions to receive either fixed-duration venetoclax + 
obinutuzumab or Ch + obinutuzumab. PFS was higher 
in the venetoclax + obinutuzumab group compared with 
Ch + obinutuzumab (88.2% vs 64.1%), with this benefit 
also noted in patients with TP53 deletion/mutation and 
in unmutated IGHV. In venetoclax + obinutuzumab and 
Ch + obinutuzumab groups, respectively, grade 3 or 4 
neutropenia was found to occur in 52.8% and 48.1% of 
patients, with grade 3 or 4 infections in 17.5% and 15% of 
patients. All-cause mortality was 9.3% and 7.9% within the 
groups, respectively.22

Two years after the end of treatment, venetoclax + obinu-
tuzumab continued to maintain a longer PFS over Ch + 
obinutuzumab (not reached, NR) versus 35.6 months; HR, 
0.31, 95% CI, 0.22-0.44; P <.0001). At the end of treat-
ment, 42% of venetoclax + obinutuzumab patients had 
MRD levels lower than 10-6, compared with 7% in the Ch + 
obinutuzumab group. Among both groups, the most common 
grade 3 or 4 AE continued to be neutropenia (53% vs 48%) 
with serious AEs occurring in 54% and 44% of patients in 
the venetoclax + obinutuzumab and Ch + obinutuzumab 
groups, respectively.23

Guideline Treatment Recommendations for 
Second-line and Subsequent Therapy
Ibrutinib, acalabrutinib, and venetoclax + rituximab are 
preferred treatments for second-line and subsequent thera-
pies in CLL. While not preferred, phosphatidylinositol 
3-kinase inhibitors (PI3Ki) are alternative treatment options 
for relapsed/refractory (R/R) CLL.4 A summary of the 
landmark trials leading to these recommendations is found 
in TABLE 3.4,25-34  
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Ibrutinib
RESONATE established the efficacy and safety of ibrutinib 
compared with ofatumumab in R/R CLL. The most frequently 
reported (>20%) AEs in the ibrutinib group were diarrhea, 
fatigue, pyrexia, and nausea. Grade 3 or higher diarrhea and 
atrial fibrillation (AF) occurred more frequently in the ibru-
tinib group than in the ofatumumab group (4% vs 2% and 3% 
vs 0%, respectively).35

A 6-year follow-up of the RESONATE trial confirmed a 
continued longer median PFS in the ibrutinib group, with this 
benefit maintained in high-risk populations. With a median 41 
months of treatment (up to 71 months), accounts of AEs were 
consistent with previous reports: all-grade hypertension and AF 
occurred in 21% and 12%, respectively, while grade 3 or greater 
for hypertension was 9% and AF, 6%. Ibrutinib was discon-
tinued in 16% due to AEs.25 

Acalabrutinib
ASCEND randomized patients to acalabrutinib versus either 
idelalisib + rituximab or BR. Median PFS was significantly 
longer with acalabrutinib (HR, 0.31 [95% CI, 0.20 to 0.49]; P 
<.0001). Serious AEs occurred in 29% of patients treated with 
acalabrutinib, 56% with idelalisib + rituximab, and 26% with 
BR. The most common AEs of any grade (>20%) were head-
ache in the acalabrutinib group; diarrhea and neutropenia in 
the idelalisib + rituximab group; and neutropenia, infusion-
related reaction, fatigue, and nausea in the BR group. Death 
rates were similar at 10%, 11%, and 14%, respectively.26

A head-to-head comparison of acalabrutinib with ibrutinib in 
ELEVATE-RR trial established acalabrutinib’s noninferiority 
to ibrutinib. Acalabrutinib had a statistically significant lower 
incidence of all-grade AF/atrial flutter compared with ibru-
tinib (9.4% vs 16.0%; P = .02), and less hypertension (9.4% 
vs 23.2%). Grade 3 or higher infections (30.8% vs 30.0%) and 
Richter transformations (3.8% vs 4.9%) were similar between 
groups. Treatment discontinuations because of AEs happened 
more frequently with the ibrutinib arm than with the acalabru-
tinib arm (21.3% vs 14.7%, respectively).27

Zanubrutinib
The ALPINE study is a head-to-head phase 3 study 
comparing the efficacy and safety of zanubrutinib with ibru-
tinib in patients with R/R CLL. An interim analysis revealed 
a higher ORR with zanubrutinib. ORR was also higher in 
patients with del(11q) (83.6% vs 69.1%) and del(17p) (83.3% 
vs 53.8%). Zanubrutinib showed lower rates of AF/flutter 

(2.5% vs 10.1%), major bleeding (2.9% vs 3.9%), and AEs 
leading to discontinuation (7.8% vs 13.0%) or death (3.9% 
vs 5.8%) compared with ibrutinib. Neutropenia was higher 
with zanubrutinib (28.4% vs 21.7%); however, there was a 
lower rate of grade 3 or higher infections with zanubrutinib 
(12.7% vs 17.9%).33,34

Venetoclax + Rituximab
MURANO was a randomized study between fixed-duration 
venetoclax + rituximab (VenR) compared with BR. At a 
median follow-up of 36 months, VenR showed a superior 
median PFS (NR vs 17 months; HR, 0.16 [95% CI, 0.12 to 
0.23]; P <.001) and estimated 3-year OS (87.9% vs 79.5%; 
HR, 0.50 [95% CI, 0.30 to 0.85]; P = .0093) compared with 
BR. VenR led to a higher rate of undetectable MRD (uMRD; 
<10-4) at the end of combination therapy (62% vs 13%) and 
was associated with a predicted longer PFS. Safety data for 
VenR combination and venetoclax single-agent ramp-up 
revealed 17.6% of patients experienced AEs that led to with-
drawal from venetoclax. AEs leading to dose reduction were 
12.4% and 4.1%, respectively, and AEs leading to interrup-
tion were 64.4% and 25.7%, respectively.29

A 4-year follow-up confirmed continued higher PFS and OS 
rates with VenR. uMRD with VenR at end of treatment was 
lower in patients with genomic complexity, and high genomic 
complexity was associated with a shorter PFS.30

STAR

What role do pharmacists play in navigating challenges 
that exist with current CLL treatment?

Clinical Challenges in Current Treatment 
Strategies 
AEs with BTK and BCL-2 inhibitors appear to be less than 
those of chemoimmunotherapy, yet rates of discontinuation 
due to intolerable AEs are substantial with real-world studies 
reporting approximately 40% withdrawal.36 These AEs are 
primarily the result of the off-target effects.10 First- and 
second-generation BTKi both have a covalent and irrevers-
ible bind to Cys481.37 The second-generation BTKi are more 
selective for BTK, leading to fewer off-target effects and 
reduced toxicities.38  

Bleeding and Cardiac Risk Associated With BTKi 
Cardiovascular and bleeding risks are 2 significant AEs 
related to BTKi. BTK affects TEC kinase-mediated platelet 
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activation downstream. Bleeding risk occurs as a result of 
inhibiting TEC kinases in platelet activation downstream.10,39 
Ibrutinib is associated with predominantly minor bleeding. 
Major bleeding, requiring transfusions or hospitalization, 
was reported in up to 9%, with a higher risk in those on 
anticoagulant or antiplatelet therapy.39,40 In a meta-analysis 
of 15 studies, the incidence of major bleeds was higher 
in ibrutinib compared with other agents (4.4% vs 2.8%). 
However, when adjusting for prolonged exposure with ibru-
tinib, this difference was not appreciated (3.2 vs 3.1 per 
1000person-months).40,41

According to an analysis of 4 large, randomized, controlled 

studies, including RESONATE and RESONATE-2, AF occurred 
in 7% of patients with CLL on ibrutinib at 16.6 months with an 
exposure-adjusted incidence of 0.503 per 100 patient-months. 
The median time to onset was 2.8 months. Identified risk factors 
for AF on ibrutinib include age older than 65 years and prior 
AF history, with hypertension and hyperlipidemia identified as 
significant univariate factors.42 

Few head-to-head trials of BTKi have been conducted to 
compare the risk of AEs between agents. In ELEVATE-RR,  
AF/atrial flutter incidence was significantly lower with acala-
brutinib compared with ibrutinib (9.4% vs 16%; P = .02). Acala-
brutinib had a 48% lower cumulative AF risk. While other grade 

TABLE 2. FIRST-LINE TREATMENT FOR CLL4,17-24

Trial Regimen Patient 
characteristics

ORR (%) PFS OS NCCN 
recommendations

RESONATE-2 Ibrutinib
n = 136

≥65 years;
del(17p) excluded; 
included patients 
with TP53 
mutation, del(11q), 
and/or unmutated 
IGHV

92 Median: NR
(5-year: 70%)

Median: NR
(5-year: 83%)

Ibrutinib
Preferred regimen

Category 1 for 
patients without 
del(17p), ≥65 
or <65 y/o with 
comorbidities; 
Category 2A for 
patients with 
del(17p) 

Ibrutinib + 
rituximab  
Option in patients 
without del(17p), 
<65 y/o without 
comorbidities;
Category 2B

Ibrutinib + 
obinutuzumab
Option in 
patients without 
del(17p), ≥65 
or <65 y/o with 
comorbidities;
Category 2B

Chlorambucil
n = 133

37 Median: 15 months
(5-year: 12%)

Median: NR
(5-year: 68%)

Alliance 
North 
American 
Intergroup 
Study 
A041202

Ibrutinib
n = 182

≥65 years;
risk stratified 
based on: ZAP70 
methylation status,
modified Rai stage 
(intermediate vs 
high), del(17p) or 
del(11q)

93 2-year: 87%
(P ≥.65)

2-year: 90%

Ibrutinib + 
rituximab
n = 182

94 2-year: 88%
(P ≥.65)

2-year: 94%

Bendamustine 
+ rituximab
n = 183

81 2-year: 74%
(P ≥.65)

2-year: 95%

E1912 Ibrutinib + 
rituximab
n = 354

≤70 years;
del(17p) excluded;
stratified based 
on age, ECOG 
performance 
status, Rai stage, 
del(11q)

96
(CR, 17%)

3-year: 89% 3-year: 99%

FCR
n = 175

81
(CR, 30%)

3-year: 73% 3-year: 92%

iLLUMINATE Ibrutinib + O
n = 113

≥65 years
or
<65 years with 
comorbidities
or presences of 
del(17p) or TP53 
mutation;
stratified by ECOG 
and cytogenetics 
(del(17p), del(11q))

88 Median: NR
(30-month: 79%)

Median: NR
(30-month: 86%)

Ch + O
n = 116

73 Median: 19 months
(30-month: 31%)

Median: NR
(30-month: 85%)

Ch, chlorambucil; CLL, chronic lymphocytic leukemia; CR, complete response; FCR, fludarabine, cyclophosphamide, and rituximab; IGHV, immunoglobulin 
heavy-chain variable; NCCN, National Comprehensive Cancer Network; NR, not reached; O, obinutuzumab; ORR, overall response rate; OS, overall survival; PFS, 
progression-free survival; y/o, years old; ECOG, Eastern Cooperative Oncology Group.

Continued on next page
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3 or higher AEs were comparable between the treatment arms, 
treatment discontinuations due to AEs occurred more commonly 
in the ibrutinib arm (21.3% vs 14.7%). Of note, headache and 
cough were found to occur more frequently with acalabrutinib.27 
Similarly, the ALPINE study comparing zanubrutinib to ibru-
tinib reported a lower rate of AF/atrial flutter in the zanubrutinib 
arm (2.5% vs 10.1%; P = .0014). Rates of major bleeding and 
rates of discontinuation due to AEs were lower in the zanubru-
tinib arm compared with the ibrutinib arm: 2.9% versus 3.9% 
and 7.8% versus 13%, respectively.34

Advances in clinical development have produced third-gener-
ation noncovalent reversible BTKi.38,40 Several third-generation 
BTKi are in early trials.43 The phase 1/2 BRUIN study of pirto-
brutinib in R/R B-cell malignancies was an open-label, multi-
center study enrolling 323 patients. Results for phase 1 showed 
no dose-limiting toxicities, and the maximum tolerated dose 
was not reached. The most common AE grade 3 or higher was 
neutropenia (10%). Grade 3 AF/atrial flutter was not observed. 
Of the patients with CLL/SLL (n = 121), the ORR was 62%, and 
was similar in patients with CLL with previous covalent BTKi 
resistance (67%), covalent BTKi intolerance (52%), and BTK 
C481-mutation (71%).44

STAR

How do adherence, resistance, and MRD impact 
treatment of CLL?

Additional Challenges in Current Treatment 
Strategies
The long duration of treatment with oral agents leads to chal-
lenges with increased risk of AEs, drug resistance, adherence 
issues, and financial toxicity. The most common reasons for 
treatment discontinuation are disease progression and AEs.45 

Adherence and Discontinuation 
AEs of BTKi have led to clinically significant discon-
tinuation rates and dosage reductions. Pooled analysis 
from RESONATE, RESONATE-2, and PCYC-1102/1103 
(n = 424) indicated that 13% of patients on ibrutinib required 
a dose reduction due to AEs, and 11% permanently discon-
tinued treatment with ibrutinib. Dose adjustments due to AEs 
were more common during the first year, with decreasing 
frequency thereafter.46

Data from a real-world analysis show even greater rates of 

TABLE 2. FIRST-LINE TREATMENT FOR CLL4,17-24 (continued)

Trial Regimen Patient 
characteristics

ORR (%) PFS OS NCCN 
recommendations

ELEVATE-TN Acalabrutinib
n = 179

≥65 years
or
<65 years with 
comorbidities 
stratified based on 
del(17p)

86
(P <.08, 
compared 
to Ch + O)
(CR, 1%)

Median: NR (P 
<.0001, compared 
to Ch + O)
(2-year: 87%)

Median: NR
(P <.16, compared 
to Ch + O)
(2-year: 95%)

Acalabrutinib ± 
obinutuzumab 
Preferred regimen

Category 1 in 
patients without 
del(17p); Category 
2A in patients with 
del(17p)

Acalabrutinib 
+ O
n = 179

94 (P 
<.0001, 
compared 
to Ch + O)
(CR, 13%)

Median: NR (P 
<.0001, compared 
to Ch + O)
(2-year: 93%)

Median: NR (P 
<.06, compared 
to Ch + O)
(2-year: 95%)

Chlorambucil 
+ O 

79  
(CR, 5%)

Median: 23 months
(2-year: 47%)

Median: NR
(2-year: 92%)

CLL14 Venetoclax 
+ O

≥65 years
with comorbidities;
risk stratified 
based on Binet 
stage and 
geographic region

85
(CR, 50%)

Median: NR
(3-year: 82%)

Median: NR
(2-year: 92%)

Venetoclax + O
Preferred regimen

Category 1 in 
patients without 
del(17p), >65 
or <65 y/o with 
comorbidities; 
Category 2A in 
other patients

Chlorambucil 
+ O

71
(CR, 23%)

Median: 36 months
(3-year: 50%)

Median: NR
(2-year: 93%)

Ch, chlorambucil; CLL, chronic lymphocytic leukemia; CR, complete response; FCR, fludarabine, cyclophosphamide, and rituximab; IGHV, immunoglobulin 
heavy-chain variable; NCCN, National Comprehensive Cancer Network; NR, not reached; O, obinutuzumab; ORR, overall response rate; OS, overall survival; PFS, 
progression-free survival; y/o, years old.
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discontinuation due to intolerance or AEs than previously 
reported. This retrospective analysis of patients with CLL on 
ibrutinib estimated that 41% of patients discontinued ibrutinib 
after a median of 7 months of treatment, primarily due to AEs. 
The study noted that outcomes were optimized when patients 
remained on ibrutinib, and therefore steps should be taken to 
minimize AEs to maximize outcomes.36

BTK active-site occupancy is needed for maximum outcomes 
in CLL treatment with BTKi, making medication adherence 
imperative. Biological effects of therapy are rapidly reversed 

when doses are lowered or interrupted. An analysis of the rela-
tionship of dose adherence to outcomes was conducted using 
data from the RESONATE trial. Results of an independent 
review showed that patients with a higher dose intensity experi-
enced longer PFS. Although dosage holds or reductions may be 
clinically appropriate, this analysis observed a shorter median 
PFS in patients who missed more than 8 days.47 Dose adher-
ence less than 80% was associated with worse PFS (P = .043), 
and patients with dose reductions or dose interruptions greater 
than 7 days within the first 8 weeks of therapy had worse PFS 

TABLE 3. SECOND-LINE AND SUBSEQUENT TREATMENT FOR CLL4,25-34

Trial Regimen Patient 
characteristics

ORR (%) PFS OS NCCN 
recommendations

RESONATE Ibrutinib
n = 195

Median age 67 
years; R/R after 
≥1 prior therapy; 
not candidates 
for purine analog 
therapy;
stratified based on 
purine analog R/R 
status and del(17p)

91
(CR, 11%)

Median: 44 months Median: 68 
months

Ibrutinib 
Preferred regimen

Category 1
Ofatumumab
n = 1196

- Median: 8 months Median: 65 
months

ASCEND Acalabrutinib
n = 155

Median age 67-68 
years;
Stratified based on 
del(17p)

81 Median: NR
(1 year: 88%)

Median: NR
(1 year: 94%)

Acalabrutinib 
Preferred regimen

Category 1
Idelalisib + 
rituximab
n = 119

75 Median: 16 months
(1 year: 68%)

Median: NR
(1 year: 91%)

BR
n = 36

Median: 17 months
(1 year: 69%)

ELEVATE-RR Acalabrutinib
n = 268

Median age 66 
years, del(17p) 
and/or del(11q); 
excluded prior BTK 
or BCL-2 inhibitor 
therapy;
risk stratified 
based on 
del(17p), ECOG 
performance, 
number of prior 
therapies

81 Median: 38 months NR

Ibrutinib
n = 265

77 Median: 38 months NR

MURANO Venetoclax + 
rituximab
n = 194

Median age 65 
years; received 1-3 
lines of therapy; 
stratified based 
on del(17p), re-
sponsiveness to 
therapy, 
geographic region

92 4-year: 57% 4-year: 85% Venetoclax + 
rituximab 
Preferred regimen

Category 1
BR
n = 195

72 4-year: 5% 4-year: 67%

BR, bendamustine + rituximab; BTKi, Bruton tyrosine kinase inhibitor; CR, complete response; ECOG, Eastern Cooperative Oncology Group; NCCN, National 

Comprehensive Cancer Network; NR, not reached; R/R, relapsed/refractory. Continued on next page
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(P = .004 and P = .047, respectively). Inferior OS was 
related to early dose reduction.48 Upon discontinuing ibru-
tinib, 25% of patients experienced a flare of disease. This 
has also been observed at similar rates during dose inter-
ruptions, with a median interruption of 7 days. All patients 
were managed by restarting ibrutinib with resolution of 
symptoms of acute disease flare. The occurrence of disease 
flare was associated with shorter event-free survival, but 
did not affect OS.49

Resistance
Patients with CLL may develop secondary resistance to BTKi 
that is poorly understood.50 Routine testing for BTK muta-
tions to screen for resistance is not currently recommended; 
however, a BTK mutation analysis should be considered 
in patients with ibrutinib intolerance who are considering 
switching to a second-generation BTKi, as these agents 
would be ineffective in ibrutinib-refractory CLL with BTK 
C481S mutations.4 Novel third-generation BTKi and prote-
olysis-targeting chimeras that can effectively target BTK 
and mutant BTKC481S are currently in early-phase clinical 
trials.51 While less well described, resistance mutations may 
occur after prolonged exposure to BCL-2 inhibitor veneto-
clax.52,53 Limited data suggest that subsequent treatment with 

BTKi or retreatment with venetoclax-based regimens may 
be effective in patients who relapsed following treatment 
with venetoclax.54,55  

MRD
One potential path toward fixed-duration therapy is through 
the use of MRD and uMRD. Various clinical trials have 
shown that MRD status at the end of treatment is an inde-
pendent predictor of survival and PFS.56 In the CLL2-
BAG trial, bendamustine was followed by obinutuzumab 
+ venetoclax induction and maintenance where total dura-
tion (6-24 months) was dependent on achieving uMRD.57 
Those achieving uMRD were found to have durable remis-
sion after end of treatment, including patients with genetic 
high-risk features.57

The CLARITY trial used an MRD-guided treatment scheme 
that extrapolated the optimal treatment duration from the time 
it took to achieve uMRD. Patients were tested for MRD after 
6 and 12 months of combined ibrutinib + venetoclax treat-
ment and continued treatment for the same length of time it 
took to achieve uMRD.58

In the CLL14 study, venetoclax + obinutuzumab was superior 
across all genetic subgroups, but demonstrated a shorter PFS 
for patients with del(17p) (2-year PFS 65% with del(17p) vs 

TABLE 3. SECOND-LINE AND SUBSEQUENT TREATMENT FOR CLL4,25-34 (continued)

Trial Regimen Patient 
characteristics

ORR (%) PFS OS NCCN 
recommendations

Phase 2 
trial: CLL 
progression 
on ibrutinib

Venetoclax
n = 91

R/R after ibrutinib 
or idelalisib

65
(CR, 9%)

Median: 25 months
(1-year: 75%)

1-year: 91% Venetoclax
Preferred regimen 
in patients with 
del(17p)

Category 2A

Option in patients 
without del(17p)

Category 2A

Phase 2 
trial: CLL 
progression 
on idelalisib

Venetoclax
n = 36

R/R after ibrutinib 
or idelalisib

67
(CR, 8%)

1-year: 79% 1-year: 94%

ALPINE 
– interim 
analysis

Zanubrutinib
n = 207

R/R after >1 prior 
therapy; excluded 
prior BTKi 
treatment;
stratified by 
age, geographic 
region, R/R status, 
del(17p)/TP53 
mutation

78 Median: NR
(12-month: 95%)

Median: NR
(12-month: 97%)

Zanubrutinib
Preferred regimen

Category 2AIbrutinib
n = 208

63 Median: NR
(12-month: 84%)

Median: NR
(12-month: 93%)

BR, bendamustine + rituximab; BTKi, Bruton tyrosine kinase inhibitor; CR, complete response; ECOG, Eastern Cooperative Oncology Group; NCCN, National 

Comprehensive Cancer Network; NR, not reached; R/R, relapsed/refractory.
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91% without del(17p)). Data suggest that high-risk patients or 
those who did not achieve uMRD may require longer treatment 
duration or rechallenge.24

Combining targeted therapies may provide a synergistic 
approach to achieve a more efficient, deeper response, espe-
cially in high-risk patients, while minimizing resistance and 
toxicities.59 Additionally, studies to determine viability of fixed-
duration or MRD-guided treatment continue to be assessed. 
Measurement for uMRD at certain points during treatment 
continue to be studied to determine therapy duration.45

Future CLL Treatment Approaches: 
Combination Regimens
Overall, there remain unmet needs in the treatment of CLL, 
particularly in patients with genetic aberrations. Patients 
with complex karyotype have a poor prognosis even with 
chemoimmunotherapy, evoking novel combinations of 
targeted treatment.60,61 Combination therapy with BTK and 
BCL-2 inhibitors may be a potential solution to address resis-
tance, minimize AEs, and offer a fixed duration of therapy to 
increase quality of life.
 
BTKi + BCL-2i 
The different mechanisms of action of ibrutinib and veneto-
clax create a synergistic approach to treating CLL. Ibrutinib 
mobilizes tumor cells from lymph nodes into the peripheral 
blood, where venetoclax leads to apoptosis of the cancer cells 

in both the peripheral blood and the bone marrow. Venetoclax 
is then able to induce uMRD.62,63

The phase 2 CAPTIVATE study compared the response of 
fixed-duration treatment or MRD-guided treatment of veneto-
clax + ibrutinib in untreated patients with CLL aged younger 
than 70 years. Results from the MRD cohort showed 75% 
of patients achieved uMRD with 12 cycles of the combined 
regimen, and 30-month PFS rates were greater than 95% irre-
spective of randomization.64 In the fixed-duration cohort, results 
showed that CR was 55% across all subgroups, including high-
risk patients. No new safety signals were identified, and overall 
safety profiles were consistent with those previously reported.65

The phase 2 CLARITY study evaluated ibrutinib + veneto-
clax combination therapy in 54 patients with R/R CLL. The 
primary end point was uMRD in both peripheral blood and 
bone marrow. After 12 months of combination therapy, 36% of 
patients achieved uMRD in the bone marrow and 53% in the 
peripheral blood, with an ORR of 89% (51% CR). Two patients 
were reported to have stopped therapy after confirmation of 
uMRD without signs of relapse.58

The phase 3 GLOW study of fixed-duration ibrutinib + 
venetoclax compared Ch + obinutuzumab in untreated patients 
who were older or had comorbidities. The primary end point 
of PFS at the median 34-month follow-up was 80.5% with 
ibrutinib + venetoclax versus 35.8% for Ch + obinutuzumab 
(P <.001). uMRD was superior with ibrutinib + venetoclax, 
and these results were sustained from 3 to 12 months of end of 
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treatment: 80.4% versus 26.3% in those patients who achieved 
MRD lower than 10-5.66

A phase 2 nonrandomized, single-center study evaluated 
ibrutinib + venetoclax in 80 untreated patients with CLL with 
one of the following: del(17p), TP53-mutated, del(11q), unmu-
tated IGHV, or older than 65 years. At a median follow-up of 
38.5 months, 56% achieved uMRD after 12 cycles, and 66% of 
patients achieved uMRD after 24 cycles. The 3-year PFS was 
93%, and OS was 96%.67

BTKi + BCL-2i + anti-CD20 monoclonal antibody 
The phase 2 prospective, open-label CLL2-GIVE study 
evaluated the combination of ibrutinib, venetoclax, and 
obinutuzumab in treatment-naïve patients with CLL with 
del(17p) and/or TP53 mutation. Of the 41 patients assessed 
at final restaging, 58.5% of the patients met the primary 
end point of CR (P <.001). Peripheral blood uMRD was 
achieved in 78.0% of patients. Estimated 2-year PFS and OS 
rates were both 95.1%.68

Another phase 2 single-center study was conducted using 
the combination of ibrutinib, venetoclax, and obinutuzumab in 
separate cohorts of treatment-naïve patients and those with R/R 
CLL. The primary end point was the rate of CR with uMRD in 
the peripheral blood and bone marrow at the end of treatment. 
Results showed that 56% of treatment-naïve patients, and 44% 
of patients with R/R CLL had uMRD in both blood and bone 
marrow. Additionally, 28% of patients in each cohort achieved 
CR with uMRD. The ORR in the intention-to-treat analysis was 
84% in the naïve cohort and 88% in the R/R cohort.69

In an effort to minimize AEs, acalabrutinib with venetoclax 
and obinutuzumab was evaluated. The phase 3 AVO study 
initially enrolled any patient with untreated CLL, then was 
amended to enroll only those with high-risk only features (ie, 
del(17p), TP53 mutation). At the end of 15 cycles, patients 
with uMRD in the bone marrow had the option to discontinue 
treatment, with the remaining continuing up to 24 cycles. Of 
37 patients, 38% achieved CR with uMRD in the bone marrow 
after 15 months of fixed duration, and 86% of patients achieved 
uMRD in the bone marrow as best response. Serious AEs were 
reported in 24% of patients, most commonly neutropenia.70 
Recruitment is ongoing for the phase 3 ACE-CL311 trial to 
evaluate this triple combination therapy compared with acala-
brutinib + venetoclax, and FCR in treatment-naïve patients 
without del(17p) or TP53 mutations.71

Similarly, zanubrutinib, along with obinutuzumab and vene-
toclax, was evaluated in treatment-naïve patients with CLL with 

or without genetic aberrations in a phase 2 trial. The BOVen 
study enrolled 39 patients and had a primary end point of rate of 
bone marrow uMRD. After a median follow-up of 25.8 months, 
89% of patients achieved uMRD in both peripheral blood and 
bone marrow and were able to stop therapy after a median of 
10 cycles. A median 15.8-month posttreatment surveillance 
revealed 94% of these patients continued to have uMRD. Grade 
3 or greater AEs occurring in more than 5% of patients were 
neutropenia, thrombocytopenia, rash, and pneumonia.72

Role of the Pharmacist in Optimizing Care 
With CLL Treatment
Pharmacists play a valuable role in monitoring and managing 
toxicities, intervening on dose adjustments and drug−drug 
interactions, as well as educating patients on the overall 
regimen schema, logistics of therapy, and adherence to opti-
mize outcomes.73,74 Areas of pharmacist expertise and team 
integration are detailed in the FIGURE.75 

Tumor Lysis Syndrome (TLS) Risk With Venetoclax
TLS is a life-threatening oncologic emergency that may lead 
to acute kidney injury, cardiac arrhythmias, seizures, and 
death.4,76 To mitigate TLS risk with venetoclax initiation, a 
5-week dose ramp-up strategy is recommended in CLL.77 
Prophylactic measures are recommended based on assess-
ment of tumor burden and patient comorbidities.78 Patients 
should initiate a xanthine oxidase 2 to 3 days before therapy, 
and should be counseled to maintain adequate oral hydra-
tion.77,78 In venetoclax combination regimens, there is a stag-
gered start of agents to minimize TLS risk.  For example, 
when given with obinutuzumab, obinutuzumab begins on day 
1 of therapy, and venetoclax is delayed until day 22.22,28,64

Prevention and Management of Clinical Challenges 
Recommendations for how to manage cardiac risks should be 
individualized to the patient.39,79 Sestier et al have proposed 
to consider BTKi use as contributing 1 point to the HAS-
BLED score, and reserve initiating anticoagulation only 
if the CHA2DS2-VASC score is greater than 3 or greater 
than 4 with additional bleeding risk factors.79 Patients with 
preexisting cardiovascular issues may be candidates for 
second-generation BTK (eg, acalabrutinib, zanubrutinib) 
or BCL-2 inhibition. For patients who develop AF while on 
treatment, BTKi treatment may be continued with appropriate 
management. There are limited data on BTKi dose reduction 
or discontinuation. 
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An interdisciplinary approach considering management of 
AF, along with the patient’s underlying CLL, response, and 
individualized risk of bleeding is needed.40,79 Similarly, BTKi 
should not be held for minor bleeds. In the situation of a major 
bleed, BTKi should be withheld, and platelet transfusion may 
be considered. BTKi should be stopped 3 to 7 days before an 
invasive procedure.39,79

The risk of hypertension may increase with the use of a BTKi, 
with data to suggest that the risk is greater with ibrutinib. In a 
meta-analysis of ibrutinib, the risk ratio of hypertension was 
2.82.80 ELEVATE-TN and ASCEND show that acalabrutinib 
may not affect hypertension to the same extent, with grade 3 or 
greater incidence reported of 2% to 3%.21,26 Management should 
follow hypertension guidelines.79 

Conclusion
BTK and BCL-2 inhibitors have positively altered the CLL 
landscape. Patients are surviving longer with improved 

outcomes. Monotherapy with first-generation BTKi have 
introduced resistance and some serious AEs, and targeted 
second-generation BTKi may lessen off-target AEs. Current 
research is showing that combination therapy with BTK 
and BCL-2 inhibitors is a potential solution to address 
resistance, minimize AEs, and offer a fixed duration of 
therapy. As progress continues to be made in the treatment 
of CLL, pharmacists are well-positioned to support and 
optimize therapy outcomes. 
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POSTTEST QUESTIONS

1. Which of the following was an outcome when a fixed 
duration of ibrutinib + venetoclax was compared 
with chlorambucil + obinutuzumab in patients with 
chronic lymphocytic leukemia (CLL)? In addition to an 
improvement in progression-free survival, ibrutinib + 
venetoclax also resulted in:
A. Higher rates of undetectable minimal residual disease 

(uMRD)
B. Sustained uMRD of 3 months
C. Clinical benefit only in patients without comorbidities 
D. Clinical benefit in relapsed/refractory CLL

2. When comparing adverse effects (AEs) between 
ibrutinib and zanubrutinib, which of the following is 
true? Compared with ibrutinib, zanubrutinib has a:
A. Similar incidence of AE-related treatment 

discontinuation
B. Greater incidence of bleeding
C. Lower incidence of atrial fibrillation 
D. Lower incidence of neutropenia

3. DK is a 73-year-old man newly diagnosed with CLL 
del(11q), unmutated IGHV, Rai stage III. He presents 
today to discuss treatment options, and notes he would 
prefer an oral medication if possible. Which of the 
following options would be appropriate to consider 
as first-line therapy based on guidelines and DK’s 
preferences?
A. Acalabrutinib or ibrutinib
B. Duvelisib or zanubrutinib
C. Ibrutinib or venetoclax
D. Ibrutinib or idelalisib

4. Which of the following is true of fixed-duration ibrutinib 
+ venetoclax combination therapy used in the treatment 
of CLL?  
A. Has only been studied in patients who have no poor-

risk features
B. Is reserved for second-line or subsequent therapy
C. Is associated with increased incidence of tumor lysis 

syndrome
D. Is associated with increased incidence of atrial 

fibrillation

5. Which counseling point is important for a patient 
initiating combination therapy with zanubrutinib + 
obinutuzumab? Zanubrutinib should be:
A. Slowly titrated to optimal dose
B. Held prior to surgery
C. Given with prophylactic antiemetics
D. Dosed with a xanthine oxidase inhibitor

6. JR is a 63-year-old woman who has been on treatment 
with ibrutinib 420 mg daily for 8 months, along with 
rituximab. She notes that she recently had her blood 
pressure checked at her local pharmacy and that it was 
high (138/84 mm Hg). Today she presents to clinic and 
found to be hypertensive with a reading of 152/86 mm 
Hg. What is the most appropriate course of action?  
Ibrutinib should be:
A. Discontinued; initiate non−BTKi-based treatment
B. Continued; dose reduced to 140 mg daily
C. Continued, and initiate diltiazem
D. Continued, and initiate lisinopril

7. KJ is seen in clinic for 12-month follow up for 
ibrutinib + rituximab for her CLL. She is experiencing 
musculoskeletal pain and diarrhea, affecting her quality 
of life. The team is discussing therapy options, as 
the patient is considering discontinuing therapy. You 
recommend that ibrutinib should be:
A. Continued, as adverse effects will be transient
B. Dose-reduced to minimize adverse effects
C. Changed to a second-generation Bruton tyrosine 

kinase inhibitor (BTKi) after checking a BTK mutation 
analysis 

D. Changed to chemoimmunotherapy for a fixed duration 
of treatment

8. MF is scheduled to start treatment with venetoclax 
+ obinutuzumab next week. He is concerned that his 
infusion visit for obinutuzumab is scheduled, but that 
he has not yet received venetoclax and as a result 
the start of therapy could be delayed. You meet MF 
to talk through his concerns and provide medication 
counseling. During this time, you highlight that: 
A. Obinutuzumab starts firsts and then venetoclax is 

started on week 4 of therapy.
B. Obinutuzumab and venetoclax start together and 

filling of venetoclax should be expedited. 
C. Venetoclax starts first and then obinutuzumab is 

started on week 4 of therapy.
D. Venetoclax is only added if he does not respond to 

obinutuzumab therapy. 
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POSTTEST QUESTIONS (continued)

9. Which of the following is true regarding combination 
therapy with venetoclax + obinutuzumab?  
A. Fixed-duration treatment may be appropriate in some 

patients.
B. It is associated with a low incidence of tumor lysis 

syndrome.
C. It is associated with short-lived clinical benefit.
D. It is recommended only in patients with a TP53 

deletion.

10. Which of the following is true regarding the use of 
minimal residual disease assessment in CLL therapy 
decisions? MRD assessment is recommended to 
determine: 
A. Need to change to 3-drug regimen in patients 

receiving 2 drugs
B. Need to change from first-generation to second-

generation BTKi
C. Potential duration of drug therapy
D. Resistance to current therapy 
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