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Advancing Toward More 
Equitable Access to Oncology 
Care, Treatments

A S THE DUST BEGINS TO SETTLE, ever so slightly, from the chaos 
wreaked on society by the COVID-19 pandemic, there remain sparks 
of clarity that will persist as we move forward. Primarily in the 

health care space, we see today far more clearly the impact of health care 
inequality, which can directly affect patient access to care, specifically 
oncologic care. 

In the United States, individuals living in rural areas versus those living in 
urban centers will have a very different experience of the pursuit of oncologic 
care. Further, such health care disparities are amplified within specialty areas 
in oncology based on patients’ ability to access the best treatments at the best 
specialty treatment centers in the country, both financially and physically. 

For example, in the treatment of adult sarcomas, Christy S. Harris, 
PharmD, BCOP, FHOPA, explained in a video interview with Pharmacy 
Times® that her review of the literature showed that patients who stayed 
closer to home for treatment had a lower overall survival rate than patients who 
had access to treatment at a large sarcoma center. 

In this month’s Pharmacy Times Oncology Edition™, we look at some 
issues that have arisen for patients in relation to obtaining and maintaining 
oncology care and treatments during the pandemic, whether concerning 
access to oncologic biosimilars or adherence to oral chemotherapy.

In our cover story, on page 8, Jennifer Gershman, PharmD, CPh, PACS, 
discusses challenges patients face relating to adherence to oral oncolytics, as 
the time to treatment initiation for patients with newly diagnosed cancer in 
the United States continues to increase. She provides an overview of some 
of the social determinants of health affecting this statistic and its subsequent 
impact on time-to-treatment initiation.

On page 16, author Rachel K. Anderson, PharmD, CSP, addresses the rising 
need for oncology biosimilars, as these give patients access to oncology 
treatment at a potentially lower cost. Biosimilars also support patients' 
adherence to oncology treatments due to the financial commitment being 
more attainable for more patients.

Although we may have greater clarity regarding where we need to go in 
the pursuit of more patient-centered oncology care, much work remains. 
However, keeping focused on this goal throughout the oncology care 
continuum is a firm step toward providing more equitable access to high-
quality cancer care and treatments.

Mike Hennessy Jr
P R E S I D E N T  &  C E O
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From the Editor

A S PRESCRIPTION BENEFIT MANAGERS 
(PBMs) began to have an increased 
influence over the drug selection 

process in the mid- to late 1980s, the practice 
of pharmacy underwent significant change. 
Although formularies are the norm for 
community pharmacy and have been in 
place even longer in hospital pharmacy, 
specialty pharmacy has been somewhat 
insulated from their impact, as few, if any, 
alternative therapies were available for 
affected disease states. 

As the oncology and specialty spaces 
mature, so do treatment options. Newer 
generations of treatment alternatives for 
cancer have opened the door for payers to 
leverage one drug over another. As a result, 
treatment options and higher costs have 
changed the dynamics. 

Product Exclusion
Generally, payers identify available products 
that may have indications to treat cancer and 
have the same biochemical process through 
which a drug produces its effect. After the 
FDA approves a drug based on specific 

indications, the package insert (PI), which 
is a component of the approval letter, often 
takes precedence regarding what drug can be 
prescribed for which indication based on a 
diagnosis or identification of cancer type. 

When ordering products, prescribers have 
a great deal of discretion based on their 
clinical judgment. The shift that has taken 
place with payers’ use of a formulary means 
that prescribers now must stick closer to the 
PI for preferred products. Additionally, newer 
approvals have expanded treatment options 
for products with similar indications and 
fewer documented differences between them. 

Product Selection 
The process of formulary selection for 
oncology products does vary by payer. Typi-
cally, for each payer, a group of payer associ-
ates with clinical backgrounds, such as nurses, 
pharmacists, and physicians, will review lists 
of potential candidates for exclusion. This 
payer group often operates under the auspices 
of the pharmacy and therapeutics (P&T) 
committee, which reviews multiple factors 
before coming to their decision that is then 

Dan Steiber, RPh

Oncology Formularies Have Arrived
Oncology and specialty treatments advance alongside care.
D A N  S T E I B E R ,  R P H ,  E D I T O R  I N  C H I E F
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validated through a voting process. 
During the P&T committee evalu-

ation, many factors may come into 
play during the selection process, 
including cost analysis. Most payer 
organizations will emphasize their 
main criteria for product selection 
or deselection based on patient 
access to medications and clinical appropriateness. 

Typically, the P&T committee focuses on assessing 
the most cost-effective products; however, the measure 
of cost-effectiveness can include the net price a plan 
is able to negotiate on behalf of their plan sponsors, 
which often includes rebates as well as other values. 

Furthermore, if the diagnosis and subsequent treat-
ment options include generic alternatives or products 
with significant price advantages, those products may 
be favored. With the advent of newer branded options 
for diagnosis, the P&T committee may favor one brand 
of oncology product over another—if the data support 
such a decision. With cost pressures weighed against 
other considerations that are becoming less relevant to the 
selection process, such as increased testing, patient quality 
of life, and unique drug properties, the decision often 
comes down to cost-effectiveness over other concerns. 

Some patients have had negative health conse-
quences when they have not been given access to 
certain prescribed therapies. Because of this, oncology 
teams and specialty pharmacies are even more vigilant 
when monitoring patients’ reactions to therapy.

Tactics of Managing Exclusions
When enforcing “rules” around formulary management, 
payers may deploy several common tools. Typically, 
oncology teams working with patients use a balanced 
approach to develop a treatment plan that can best 
improve patient outcomes. This may include the use of 
clinical pathways that consider what, if any, treatments 
may be ideal for the patient versus those that may be 
excluded from the patient’s drug coverage. When payers 
are weighing these options, patients can be put in the 
middle, as they may be given the choice of paying out 
of pocket for ordered products in their treatment plan 
versus excluded products. Excluding products has 

proved to be an effective tool for payers. 
Other tactics payers utilize include high cost-share 

strategies in which the payers cover some portion of 
the drug cost; however, the patient’s contribution for 
access to those products can be quite high. This is 
exacerbated by the significant price points at which 
many newer oncology products hit the market. 

An additional means is the use of step therapy, in 
which a patient must go through alternative therapies 
that may cost the plan less, in hopes those treatments 
will be sufficiently effective; if they are not, the payer 
may then approve the higher-cost alternative. All 
these methods have a tremendous impact on how the 
oncology team develops a multifaceted approach to 
caring for their patients. 

Less aggressive tactics are often referred to as soft 
edits and may include limiting the quantity of the 
actual product that is dispensed or administered or 
limiting the estimated day supply. This reduces the 
amount of potentially wasted product if a particular 
therapy proves to be less effective than hoped, and 
limiting the quantity lessens the financial risk. This 
tactic is best employed for oral therapies that may be 
dispensed through a specialty or community pharmacy. 

Given that payers control nearly 80% of the 
specialty pharmacy market, they often mandate that 
any oncology products their pharmacy has access 
to be used to fulfil those orders. In these scenarios, 
the oncology team places an order with the PBM’s 
specialty pharmacy for oral drugs that are subse-
quently delivered to the patient’s home. Likewise, for 
office-administered products, the specialty pharmacy 
ships the ordered product directly to the physician’s 
clinic, often referred to as white bagging.

Patient Impact of Formulary Exclusions
The development of oncology treatment plans is 
individualized to provide patients with access to every 
potential treatment necessary to ensure that disease 
progression slows or stops. Because of this need, 
oncology products have been the dominant category 
for new drug applications and approvals over the past 
several years. 

Traditionally, payers have approached cancer care as 

   about the editor Dan Steiber, RPh, operates Genesis Pharma Consultants, a practice responsible for commercial operations and trade–supply chain 
strategy development. Steiber has served in senior positions in pharmacy, distribution, and industry during his 40-year career and is a licensed pharmacist 
in Texas, Washington, California, and Pennsylvania. 
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a “hands off” category in consideration of the life-
and-death consequences. This philosophy has changed 
dramatically in recent years, and as a result, treatment 
plans have had to evolve. This evolution has led to 
first-line therapies often being bumped in favor of 
preferred formulary products. 

Oncology teams have learned from previous patient 
experiences the importance of proactively excluding 
those therapies that resulted in a higher use of payer-
driven alternatives; this is a less patient-centered 
approach to therapy. Oncology teams are often reluc-
tant to order newer, innovative therapies. As a result, 
improved patient outcomes can be at risk because 
delaying those preferred therapies may enable greater 
disease progression than is necessary. A delay can 
also lead to having to wait for approval rather than 
immediately treating the cancer, which can complicate 
the patient’s therapy. When requested approvals are 
denied, these rejected patients are forced to switch to 
secondary or tertiary alternatives or, worse yet, may 
choose to discontinue therapy altogether. 

Impact on Oncology Pharmacy
Both individually and through oncology advocacy 
groups, communication to payers must be enhanced. 
Leveraging the findings of peer-reviewed studies 
demonstrating the efficacy and improved outcomes of 
newer “excluded” therapies over preferred products is 
essential. Fortunately, most pharmaceutical companies 
have been proactive in doing the same, and coupled 
with patient advocacy groups, a larger share of voice is 
lending itself to this decision. 

Additionally, manufacturer-sponsored programs have 
been effective in helping to offset drug costs, and phar-
macy teams should be fully educated on what is available 
to their patients, including patient assistance programs, 

co-pay offset initiatives, bridge programs, 
foundation financial support, and other financially 
supportive initiatives. This is a perpetual process, and as 
new data emerge, the advocacy process must evolve 
as well.

New patients' starts are more susceptible to exclu-
sion, but with existing patients, it is important to 
emphasize the impact of disrupting therapy to payers 
on their behalf. For patients who have had previous 
treatment failures, second- or third-line therapies are 
more eligible for medical exceptions, and thereby 
fewer rejections. For this purpose, it is beneficial to 
look for treatment differentiation where products that 
are less similar therapeutically improve access.

The Future
As oncology drug costs continue to increase, particu-
larly compared with those of other therapeutic areas, 
more payer control will likely be the result. Advance-
ments in oncology therapy have improved patient 
outcomes, and at the same time have increased visibility 
for patient care. Cancer care is no longer a “hands off” 
category because of the magnitude of the spend. Fortu-
nately, the oncology pipeline is impressive and includes 
immunotherapies and multiple cell and gene thera-
pies that are anticipated to result in high payer costs. 
Because of this, oncology pharmacists will have to work 
even harder as patient advocates to ensure patients have 
access to their necessary treatment. To advance in this 
area, it would be beneficial to participate actively with 
professional associations such as the American Society 
of Clinical Oncology, the Hematology/Oncology Phar-
macy Association, and others as they work through their 
process with both payers and legislators. Continuing 
partnerships with patient advocacy groups and the 
manufacturing community will also be beneficial. ■

Pharmacy Times Oncology Edit ionTM was developed to help raise the bar in oncology pharmacy practice. Our editorial  board 
was selected from a pool of professionals who spend their days on the front l ines of oncology care and are wil l ing to share  
their knowledge and experiences with our readers. We invite you to enjoy this editorial  and encourage you to share it  with  
your peers.

Pharmacy Times Oncology Edit ionTM is committed to sett ing the publication standard through expert-written art icles focused on 
the “real world” of oncology pharmacy practice. 

We welcome your feedback on this topic and others you would l ike us to explore in future edit ions of Pharmacy Times Oncology 
Edit ionTM.  Please contact me at dsteiber@specialtypharmacytimes.com regarding your questions and comments.  
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W ITH ADVANCES IN chemotherapy, oral oncolytic 
prescribing is increasingly common, providing 
a more convenient option that enables 

patients to manage their therapy at home.1 Oral 
oncolytics have especially become important during 
the COVID-19 pandemic, as they help keep high-
risk patients safely at home and out of clinics and 
hospitals. Ultimately, oral chemotherapy can improve 
patients’ quality of life and reduce the burden of 
care.1,2 

Although evidence demonstrates that patients 
prefer oral chemotherapy to intravenous infusions, 
studies suggest that adherence rates can vary for oral 
oncolytics.2 One observational study of 90 oncology 
patients found that mean oral chemotherapy adher-
ence was less than 90%, and almost a quarter of the 
study participants were classified as poorly adherent.2 
A systematic review found that medication adherence 
rates to oral oncolytics varied widely, ranging from 
46% to 100%.3 

Unfortunately, poor medication adherence can 
result in cancer recurrence, increased hospitalization, 
and higher risk of mortality.2 Barriers to adherence 
include low health literacy, limited patient knowledge, 

complex administration instructions, adverse effects 
(AEs), and high out-of-pocket drug costs.1 Pharmacists 
can play an important role as part of an interdisci-
plinary team to improve adherence to oral oncolytics. 

Strategies to Improve Adherence to Oral 
Oncolytics
Evidence demonstrates that pharmacist-led collabora-
tive medication management programs for oral onco-
lytics may improve patient adherence through clinical 
interventions.4 According to a systematic review of 
data from 12 studies, successful programs included 
oncology pharmacists who were responsible for making 
clinical interventions such as patient education, AEs 
monitoring, and dose modifications.4 Additionally, all 
the studies reported at least 1 positive outcome such as 
improved medication adherence, safety, cost savings, 
and patient satisfaction.4 Ambulatory oral chemotherapy 
clinics involving oncology pharmacists can manage 
complex regimens to improve adherence.4 

Additionally, it is critical for pharmacists and physi-
cians to have open lines of communication regarding 
their patients’ pharmacotherapy regimen to monitor for 
AEs and potential toxicities that could impact adherence.

Pharmacists 
Can Improve 
Adherence to 
Oral Oncolytics 
A variety of strategies 
can help increase  
patient adherence  
to oral chemotherapy.
 
J E N N I F E R  G E R S H M A N ,  P H A R M D ,  C P H ,  PA C S

    about the author JENNIFER GERSHMAN, PHARMD, CPH, PACS, is a drug 
information pharmacist and Pharmacy Times® contributor who resides in South Florida.
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The Hema-
tology/Oncology 
Pharmacist Asso-

ciation Standards 
Committee organized 
an oncology pharmacist 

specialist group to create 
practice standards for managing oral 

oncolytic therapies.1 These standards 
include defining the pharmacist’s role on the 

cancer team and creating strategies to improve patient 
health outcomes, with adherence being one of the 
key components.1 The American Society of Clinical 
Oncology Quality Practice Initiative also emphasizes the 
importance of monitoring oral chemotherapy adherence 
following initiation of therapy as a quality measure.5

One study evaluating the efficacy of an integrated 
oral chemotherapy program found that patients who 
were contacted twice a month to discuss their medica-
tions had higher adherence rates to treatment than 
those who were not called.6 Evidence demonstrates 
that 40% to 80% of the medical information patients 
are provided during a consultation is forgotten imme-
diately, and almost half of the information is not accu-
rately retained.7 For this reason, establishing reminder 
systems can also help to address nonadherence issues 
that may result from patients forgetting important 
information regarding their treatment.1

As medication experts, pharmacists are well trained 
to be adherence champions by providing patient educa-
tion and developing ongoing adherence assessments. 
Providing adequate social support that incorporates 
acknowledgment of cultural beliefs and potential 
language barriers is critical to improve medication 

adherence.1 This includes providing patients with 
pharmacist contact information for medication ques-
tions and translator support.1

A variety of tools can help improve medication 
adherence, and pharmacists can identify the best 
strategies by using a patient-specific approach. For 
example, medication event monitoring systems are 
caps that fit on standard medicine bottles, which 
record the date and time each bottle is opened and 
closed.1 This is a very precise adherence tool that can 
track medication patterns, but they are expensive.1 

Patient-reported adherence using a diary or calendar 
is a low-cost method to assess adherence, and it can 
be shared with pharmacists at medication therapy 
management consultations. However, one of the disad-
vantages of this approach, is that patients may forget 
to document their medication information on a daily 
basis. On the technological front, phone alarms and 
smartphone medication reminder apps can be useful 
tools for adherence. For example, Medisafe is a free 
app that is available for Apple and Android devices, 
with a variety of adherence and safety tools such as 
personalized medication and refill reminders, drug 
interaction warnings, and alerts for family members 
or caregivers.8 However, patients without smartphones 
will be unable to utilize apps as adherence tools. 
Pharmacists can also assess reports on patients’ refill 
history through the pharmacy and assist with medica-
tion synchronization, patient assistance programs or 
coupons for cost issues, and, if potentially useful, a 
switch from a 30-day to a 90-day supply to improve 
adherence. 

The Institute for Safe Medication Practices provides 
a variety of free medication safety and adherence tools 

Patients should be 
empowered to keep a 
list of their oral oncolytic 
medications either in print or 
digitally on their smartphone.
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that pharmacists can share with patients, including 
a resource on oral chemotherapy, with a variety of 
recommendations.9 Patients should be empowered to 
keep a list of their oral oncolytic medications either 
in print or digitally on their smartphone that can be 
shared at all pharmacist and physician consultations. 
This can also help ensure patients have the appropriate 
dosing schedule documented to prevent medication 
errors that can have a negative impact on medication 
adherence. ■

 R E F E R E N C E S
1. Mackler E, Segal EM, Muluneh B, Jeffers K, Carmichael J. 2018 Hematology/Oncology 

Pharmacist Association best practices for the management of oral oncolytic therapy: pharmacy 

practice standard. J Oncol Pract. 2019;15(4):e346-e355. doi:10.1200/JOP.18.00581

2. Jacobs JM, Pensak NA, Sporn NJ, et al. Treatment satisfaction and adherence to oral 

chemotherapy in patients with cancer. J Oncol Pract. 2017;13(5):e474-e485. doi:10.1200/

JOP.2016.019729

3. Greer JA, Amoyal N, Nisotel L, et al. A systematic review of adherence to oral antineo-

plastic therapies. Oncologist. 2016;21(3):354-376. doi:10.1634/theoncologist.2015-0405

4. Passey DG, Healy R, Qualls J, Halwani A, Sauer BC. Pharmacist-led collaborative medica-

tion management programs for oral antineoplastic therapies: a systematic literature review. J 

Am Pharm Assoc (2003). 2021;61(3):e7-e18. doi:10.1016/j.japh.2020.12.005

5. QOPI 2022 reporting tracks. American Society of Clinical Oncology Quality Oncology 

Practice Initiative. Accessed February 11, 2022. https://practice.asco.org/sites/default/files/

drupalfiles/2022-02/2022-QOPI-Round-1-Reporting-Track-Public-Posting.pdf

6. Morgan KP, Muluneh B, Deal AM, Amerine LB. Impact of an integrated chemo-

therapy program on patient adherence. J Oncol Pharm Pract. 2018;24(5):332-336. 

doi:10.1177/1078155217703792

7. Health Literacy Universal Precautions Toolkit, 2nd edition: use the teach-back method: tool 

#5. Agency for Healthcare Research and Quality. Accessed February 11, 2022. https://www.

ahrq.gov/health-literacy/improve/precautions/tool5.html

8. Medisafe. Accessed February 11, 2022. https://www.medisafeapp.com/

9. Oral chemotherapy: not just an ordinary pill. Institute for Safe Medication Practices. 

Accessed February 11, 2022. https://consumermedsafety.org/assets/ISMP115-ConsmrMed-

Oral_Chemo-BLEED-030216-2.pdf

CONNECT WITH US

www.PharmacyTimes.com

Receive real-time updates, pharmacy news, trends and videos at your fingertips  
with the Pharmacy Times® social media network.

Follow us today! 

Stay up-to-date with the pharmacy industry. 

linkedin.com/company/ 
pharmacy-times

instagram.com/pharmacytimesfacebook.com/PharmacyTimes/twitter.com/Pharmacy_Times



12 PHARMACY TIMES ONCOLOGY EDITION™
APRIL 2022

WELLBEING CHECKUP

Disparities in Prostate Cancer
Dhyan Chandra, PhD, associate professor of oncology in 
the Department of Pharmacology and Therapeutics at 
Roswell Park Cancer Institute, discusses the research that 
is helping address disparities and patient outcomes for 
prostate cancer, which can, in turn, support the well-being 
of patients and the success of health care professionals’ 
efforts to treat those patients.

TO WATCH, VISIT: bit.ly/3NBwsWi

AFTER HOURS

Outside Hobbies
William Loeffler, PharmD, MBA, director of pharmacy at 
Buffalo General Medical Center, shares his love of climbing, 
and specifically his experience climbing the Adirondacks, 
as well as his efforts to compete in competitive triathlons.

TO WATCH, VISIT: bit.ly/3DtkFFc

INSIDE THE PRACTICE

Inside Community Outreach Programs
Tripp Logan, PharmD, vice president of SEMO Rx 
Pharmacies/ Logan & Seiler, Inc, discusses the importance 
of community outreach programs for community 
pharmacies. He provides insight on the programs 
his practices are involved in to help the community, 
specifically in public health, such as addressing vaccine 
hesitancy and teaming up with Meals on Wheels.

TO WATCH, VISIT: bit.ly/36BATA7

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, 
one-stop-shop format.

FOR MORE VIDEOS, GO TO MEDICALWORLDNEWS.COM
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Treatment Options for Squamous Cell Carcinoma
Cutaneous squamous cell carcinoma should be diagnosed 
early and treated promptly to avoid complications. 
S A R O  A R A K E L I A N S ,  P H A R M D

S QUAMOUS CELL CARCINOMA (SCC) of the skin 
tissue is a common cancer that develops in the 
skin’s squamous cells, which are concentrated 

in the middle and outer layers of the skin tissue.1 
Although this type of cancer is typically not life-
threatening, it can spread to other parts of the body 
and cause various complications. 

SCC can develop because of prolonged exposure 
to UV light and radiation, either naturally or from 
tanning beds. It is the second most common skin 
cancer in the United States, with about 1.8 million 
cases diagnosed in the United States each year. 
However, 95% of SCC cases of the skin can be 
detected early and are curable, with a history of 
medical research investigating potential treatments 
tracing to the 18th century.¹

This disease is also known as cutaneous squamous 
cell carcinoma (CSCC), which identifies SCC of the 
skin compared with SCCs in other areas of the body, 

such as the mouth, throat, lungs, and genital regions.² 
Symptoms of CSCC can include a red nodule, flat 
sore, raised sore on an old scar, rough scaly patch, 
red sore in the mouth, or red raised patch or wartlike 
sore on the anus or genitals.¹

Diagnosis of CSCC can be done with a biopsy 
and removal of the sample tissue for confirmation. 
Nonpharmaceutical treatment options for small SCC 
cancers may include curettage and electrodesiccation, 
laser therapy, freezing, or photodynamic therapy. 
Treatments for CSCC in larger areas may include 
removal of the affected area, Mohs surgery, or radia-
tion therapy.¹

Medications approved for SCC include cemiplimab 
(Libtayo; Regeneron and Sanofi) and pembrolizumab 
(Keytruda; Merck). If the cancer has metastasized, 
other options could include cisplatin (Platinol; Bristol 
Myers Squibb), doxorubicin (Lipodox; Sun Pharma), 
or bleomycin (Blenoxane; Bristol Myers Squibb), as  V
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well as 5-fluorouracil. These drugs have all demon-
strated some degree of efficacy.³

Treatment of SCC with cemiplimab may include 
350 mg given intravenously over 30 minutes every 
3 weeks until disease progression or unacceptable 
toxicity. This drug is an immunoglobulin G4 mono-
clonal antibody that binds to the human programmed 
death receptor-1 (PD-1) and blocks the interaction 
with PD-1 ligands 1 and 2. This process works by 
stopping T-cell proliferation and cytokine produc-
tion, which produces the antitumor response.4

Pembrolizumab dosing for the treatment of SCC 
is 200 mg intravenously over 30 minutes every           
3 weeks or 400 mg intravenously over 30 minutes 
every 6 weeks until disease progression stops, 
unacceptable toxicity, or up to 24 months of therapy. 
This drug is a monoclonal antibody that acts as 
an immune checkpoint inhibitor, binding to PD-1 
receptors on T cells and blocking the PD-1 interac-
tion with PD-1 ligands.5

Cisplatin is given at a dose of 100 mg/m2 every 
week or for 3 weeks. Reaching the cumulative dose of 
cisplatin in the body has not been shown to improve 
clinical outcomes for SCC.6 Furthermore, 5-fluoro-
uracil is used both topically and intralesionally and 
has shown improved outcomes in SCC. Studies have 
shown that 8 weekly injections of 0.8 mL to 2.4 mL 
help with total clearance of the cancer.7

Doxorubicin dosing for SCC may include           
40 mg/m2  to 60 mg/m2 intravenously every 21 to 
28 days.8 This drug has antimitotic and cytotoxic 

activity toward the cancerous cells by stabilizing 
the DNA-topoisomerase II complex, preventing the 
cancer from spreading.8 

Although SCC is typically not life-threatening, 
treating it early and promptly is crucial. With the 
currently available treatment options and strategies, 
the prognosis for patients with an SCC diagnosis is 
brighter than ever. ■
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With the currently available treatment options 
and strategies, the prognosis for patients with 
an SCC diagnosis is brighter than ever.
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B IOLOGICAL PRODUCTS ARE 
the fastest-growing class of 
pharmaceuticals in the United 

States. Biosimilar and interchangeable 
products may offer additional treatment 
options and potentially lower health care 
costs for patients requiring biological 
therapies. Since the first FDA-approved 
biosimilar in 2015, the list of approved 
biosimilars has grown to 31, with many 
more in the pipeline.1,2 

This growth is significant because 
it opens the door to competition in the 
market as well as expanded patient 
access to critical medication. Manufac-
turers have been successful in capturing 
significant market share by setting 
competitive biosimilar pricing and 
additional contracting. 

With an aging population and growing 
need to treat chronic, complex conditions, 
specialty biologics are on the rise. In 
recent years, there has been an increased 
uptake of biosimilars, particularly in the 
oncology space. In an environment where 
health decisions are increasingly made on 
cost, biosimilars will play an important 
role in improving access to these types  
of medicines. 

During the next decade, the launch 
of biosimilars could save consumers a 
significant amount of money. Further-
more, increased affordability may 
boost access to treatments for millions 
of patients who may otherwise have 

forgone or compromised for less effec-
tive treatments.

The Evolving Landscape of Biologics 
and Biosimilars in Oncology
Prescription drug spending per capita in 
the United States is more than double that 
of other high-income countries. Because 
of the development of biosimilars, savings 
in the United States over the next several 
years are projected to exceed $100 billion 
if use continues to increase.1,3 

Although the initial uptake of biosimi-
lars in the United States was slower 
compared with that in other countries, 
more recent approvals have demonstrated 
a much faster uptake, especially with 
oncology biosimilar medications such 
as bevacizumab (Avastin; Genentech), 
trastuzumab (Herceptin; Genentech), 
and rituximab (Rituxan; Genentech) 
in particular. Prescribers are gaining 
familiarity with oncologic biosimilars, 
and the Centers for Medicare & Medicaid 
Services has established separate codes 
and payment rates for oncologic biosim-
ilar agents to encourage their use. 

Oncologic biosimilars have also 
launched with wholesale acquisition costs 
averaging 15% to 37% lower than for 
their reference products.1 As more onco-
logic biosimilar agents enter the market, 
especially for those with more than         
1 biosimilar entrant, not only are costs 
trending lower, but average sales prices 

   about the author 
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Oncology Biosimilars Enter an Era of Expansion
Biosimilars could save consumers more than             
$100 billion in the coming years.
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(ASPs) for their reference products are decreasing too. 
This implies that manufacturers of the reference prod-
ucts may be offering additional rebates and contracting. 
Some examples of products in the oncology space with 
declining ASPs include bevacizumab, trastuzumab, 
rituximab, epoetin alfa (Procrit; Janssen Products, LP), 
and epoetin alfa (Epogen; Amgen).1 

The first FDA-approved biosimilar was an oncology 
supportive agent—the short-acting granulocyte colony-
stimulating factor (G-CSF) filgrastim-sndz (Zarxio; 
Sandoz). Filgrastim-sndz has been available for 6 years 
and has gained approximately 72% of the filgrastim 
market. Pegfilgrastim biosimilars now have approxi-
mately 42% of the long-acting G-CSF market.1 

Of the oncologic biosimilars, bevacizumab products 
have secured approximately 37% of the market, trastu-
zumab products have an estimated 35%, and rituximab 
biosimilars have 17% to 20%.1 Epoetin alfa-epbx 
(Retacrit; Pfizer Inc), another oncology supportive 
agent, has approximately 25% of the market for epoetin 
alfa versus 18% for Janssen’s epoetin alfa Procrit and 
57% for Amgen’s epoetin alfa Epogen.1

One issue with the launch of biosimilars was the 
potential for “skinny labeling” due to regulatory or 
patent issues, but not necessarily clinical concerns. A 
skinny label refers to a biosimilar’s prescribing infor-
mation or label not including all the original reference 
product’s indications. For example, pegfilgrastim 
(Neulasta; Amgen) is indicated for hematopoietic 
subsyndrome of acute radiation syndrome, which the 
current FDA-approved biosimilar agents do not have 
in their labeling. 

Skinny labeling may also be a tactic used by biosim-
ilar manufacturers to expedite FDA approval of their 
product using the indications not covered under patent. 
With etanercept-szzs (Erelzi; Sandoz), for example, the 
therapy received FDA approval in 2016 but has been 
held up in court over patent disputes.4 

Health systems, however, have not seemed as 
concerned with skinny labeling of biosimilars because 
no specific clinical issues have been raised as a result. 

A biosimilar is a biological product that is considered 
both “highly similar” and to have “no clinically mean-
ingful differences” compared with the reference product.5 
However, pharmacists may not substitute biosimilar 
agents between each other or the reference product. A 

possible exception to this rule is products designated as 
“interchangeable,” which would have to meet additional 
requirements as outlined in the Biologics Price Competi-
tion and Innovation Act of 2009. 

An interchangeable biosimilar is defined by the 
FDA as a product that is expected to produce the same 
clinical result as the reference product in any given 
patient.5 On a federal level, if the FDA approves a 
biosimilar as interchangeable, a pharmacist may substi-
tute it for the reference product without prior approval 
from the prescriber, but pharmacy laws and practices 
vary from state to state, meaning that individual state 
pharmacy practice acts must also permit substitution.5,6 
Most states have also implemented some additional 
hurdles to overcome prior to dispensing an interchange-
able biologic medication.6 

Many health plans and health care systems have 
already implemented programs making biosimilars 
preferred agents, as well as using step therapy and 
criteria to encourage product switching. Although the 
FDA has released guidance on the interchangeability 
of biosimilars with reference products and manufac-
turers may now pursue this classification, there are 
currently no FDA-approved interchangeable products 
in the oncology landscape.

Oncologic Biosimilars in the Pipeline
In addition to the current FDA-approved oncology and 
oncology supportive biosimilars, a number of potential 
products are in the pipeline with launches planned for 
the near future. Growing evidence suggests increased 
utilization of biosimilars in oncology, and experts predict 
these additional products may continue to propel the use 
of biosimilar agents and maintain the opportunity for 
further savings.7

 The oncologic biosimilars pipeline includes Genen-
tech’s trastuzumab, which has 3 biosimilar candidates in 
phase 3 clinical trials for HER2-positive breast cancer: 
EG12014 (EirGenix, Inc/Sandoz), HD201 (Hanwha/
Prestige Biopharma Limited), and TX-05 (Tanvex 
BioPharma, Inc). Genentech’s rituximab also has 2 
near-term biosimilar candidates in phase 3 for follicular 
lymphoma: DRL_RI (Dr Reddy’s Laboratories Limited) 
and MabionCD20 (Mabion SA). 

Additionally, Genentech’s bevacizumab has 5 prod-
ucts pending approval for non–small cell lung cancer, »
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colorectal cancer, and other cancers: FKB238 (Centus 
Biotherapeutics), SB8 (Organon & Co/Samsung 
Bioepis Co, Ltd), BAT1706 (Bio-Thera Solutions), 
Bmab-100 (Biocon Ltd/Mylan/Viatris), and BEVZ92 
(Amneal Pharmaceuticals/Insud Pharma/mAbxience). 

Currently, the oncology supportive pipeline 
candidates that are being assessed for patients with 
cancer receiving myelosuppressive chemotherapy and 
other indications include 7 biosimilars of Amgen’s 
pegfilgrastim and pegfilgrastim on-body injector 
(Neulasta Onpro): Lupifil-P (Lupin), Lapelga (Accord 
BioPharma/Apotex), MSB11455 (Dr Reddy’s Labo-
ratories Limited/Fresenius Kabi), TPI-120 (Adello 
Biologics/AE Companies/Amneal/Kashiv BioSci-
ences), Udenyca on-body injector (Coherus BioSci-
ences, Inc), MSB11455 on-body injector (Fresenius 
Kabi), and Lupifil-P on-body injector (Lupin). For 
the same indications, Amgen’s filgrastim (Neupogen) 
also has 2 products pending approval: Filgrastim 
Kashiv (Adello Biologics/AE Companies/Amneal) 
and Grastofil (Accord BioPharma/Apotex). 

Conclusion
As the demand for biologics continues to grow, there is 
an increasing anticipation surrounding the opportunity 
for less expensive biosimilars to play an important role 
in controlling overall drug spending. Analysts estimate 
biosimilars have the potential to save up to 3% of total 
biologic spending during the next 10 years.7 

The United States has been slow to approve 
and adopt biosimilars. However, evidence shows 
increased utilization and a growing pipeline of 

products that may drive biosimilars' use and poten-
tially yield significant cost savings.8 As evidenced by 
the rapid uptake of bevacizumab, trastuzumab, and ritux-
imab biosimilar agents, the oncology space continues to be 
the most successful and competitive market for biosimilars 
to date.1,7 The anticipated launch of additional oncology and 
oncology supportive agents in the near-term pipeline will 
hopefully mark just the beginning of the expanding era of 
biosimilars in the United States. ■
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Treatment Innovations in 
Waldenström Macroglobulinemia 

In this edition of Pharmacy Times Oncology EditionTM InsightsTM series, experts discuss 
several topics pertaining  to the management of Waldenström macroglobulinemia. 
They cover topics including the characteristics of the disease, fi rst-line treatment, and 
the adoption of novel targeted therapies. Experts also expand on the use of  BTK 
inhibitors and what pharmacists need to know about the drug activity, dosing, and 
interactions. 
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C ANCER SCREENINGS FOR colon and breast cancer 
remain below baseline, and rates for cervical 
cancer screening are lower than expected, 

according to data from a study by Epic Research. 
Routine cancer screenings were significantly affected 
at the beginning of the COVID-19 pandemic, but 
investigators had predicted improvements would 
occur following the first year. 

At the beginning of the pandemic, the data demon-
strated a 94% decrease in breast cancer and cervical 
cancer screenings and an 86% decrease in colon 
cancer screenings. Overall, cancer screening rates 
rallied slightly in 2021 but are lower than investiga-
tors expected.1 

For populations who already experience health 
inequities, missed or delayed breast and cervical 
cancer screenings can lead to delayed diagnoses, poor 
health outcomes, and an increase in cancer-related 
disparities.2 For these patients, the lack of a rebound 
to normal screening rates could have significant 
health implications.

Several factors contributed to the sharp decrease 
in screening rates, including screening site closures 
and recommendations for patients to stay home. 
Additionally, the fear of contracting COVID-19 likely 
contributed to patients’ hesitancy about seeking out 
health care services.2

“If you recall—it’s been some time now—but 
toward the beginning of the pandemic, we all learned 
in fairly short order that it was potentially dangerous 
to be around people, and so the idea of going in for 
a routine screening [was one that] people seemed to 
have put…off, at least for a while,” said Christopher 
Mast, MD, vice president of clinical informatics at 
Epic, in an interview with Pharmacy Times®.3 

Two years after the onset of the pandemic, clini-
cians are still expressing concerns that screening 
rates have not returned to their prepandemic levels. 
According to the Epic Research findings, rates of 
breast and colon cancer screenings remain at 2.7% 
and 3.4% below baseline, respectively. Addition-
ally, cervical cancer screening rates are 10% below 
historical baselines.1

Between January and October 2021, these rates 
amounted to an estimated 68,000 missed breast 
cancer screenings, 27,000 missed colon cancer 
screenings, and 9000 missed cervical cancer 
screenings.1

“What we were anticipating is that after that 
decrease leveled, we might see a catch-up period, 
as it were, where all those people who had deferred 
screenings would come in and try to get that done, 
[but] we didn’t actually see that,” Mast said.3

Furthermore, these decreased screening rates could 
affect women of color in particular, according to a 
CDC news release. Between January and June 2020, 
declines in breast cancer screening rates were signifi-
cant among Hispanic women and American Indian/
Alaskan Native women at 84% and 98%, respectively. 
Similarly, declines in cervical cancer screenings 
ranged from 82% among Black women to 92% among 
Asian Pacific Islander women.2 

In April 2020, CDC investigators assessed the 
decline in screening tests by area, finding the rates 
of breast cancer declines in metropolitan (86%), 
urban (88%), and rural (89%) areas in relation to 
their respective 5-year averages. For cervical cancer 
screening tests, the decline was 85% in metropolitan 
areas, 82% in rural areas, and 77% in urban areas in 
comparison with 5-year averages.2 

Low Cancer Screening Rates Persist 
2 Years Into Pandemic
Numbers have remained below prepandemic levels.
A I S L I N N  A N T R I M ,  A S S O C I A T E  E D I T O R
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By June 2020, at the end of the study’s observa-
tion period, screening volumes had begun to recover. 
However, they did not return to prepandemic rates.2 

“This study highlights a decline in cancer screening 
among women of racial and ethnic minority groups 
with low incomes when their access to medical 
services decreased at the beginning of the pandemic,” 
said lead author and CDC health scientist Amy 
DeGroff, PhD, MPH, in the news release. “[The data] 
reinforce the need to safely maintain routine health 
care services during the pandemic, especially when  
the health care environment meets COVID-19 
safety guidelines.”2

To address the decline in colon cancer screenings 
in 2020 and 2021, according to Epic study data, rates 
would need to exceed the historical weekly average 
by more than 3800 screenings per week in 2022. 
Similarly, weekly cervical cancer screening rates 
would need to exceed the historical average by at least      
230 per week.

With breast cancer screenings typically recom-

mended annually, Mast said providers should work 
with patients to get back onto regular screening 
schedules in 2022.1

“Screening is intended to pick up cancers early on 
when they are not as advanced, when they haven’t 
spread, and when they’re more easily treatable,” he 
noted. “So as people continue to defer screening, …
that could [mean] a cancer…won’t be detected until 
later on when it’s more difficult to treat.”3 ■

 R E F E R E N C E S
1. Mast C, Deckert J, Muñoz del Rio A. Troubling cancer screening rates 

still seen nearly two years into the pandemic. Epic Research. January 

18, 2022. Accessed February 14, 2022. https://epicresearch.org/articles/

troubling-cancer-screening-rates-still-seen-nearly-two-years-into-the-pandemic 

2. Sharp declines in breast and cervical cancer screening. News release. CDC. June 

30, 2021. Accessed February 14, 2022. https://www.cdc.gov/media/releases/2021/

p0630-cancer-screenings.html 

3. Expert: cancer screening rates in 2021 remain lower than expected. Pharmacy Times®. 

February 2, 2022. Accessed February 14, 2022. https://www.pharmacytimes.com/view/

expert-cancer-screening-rates-in-2021-remain-lower-than-expected 

A
R

TI
N

S
P

IR
IN

G
 /

 S
TO

C
K

.A
D

O
B

E
.C

O
M



22 PHARMACY TIMES ONCOLOGY EDITION™
APRIL 2022

SAFE MEDICATION PRACTICES

M OST HEALTH SYSTEM pharmacies 
provide services to a mix  
of inpatient and outpatient care 

areas and use automated dispensing cabi-
nets (ADCs). How ADCs are used varies 
slightly by facility, internal policies, and 
location. Many health systems use ADCs 
as their primary means of medication 
distribution and documentation through-
out the campus.1,2 Several vendors man-
ufacture these ADCs and offer a wide 
variety of hardware and software con-
figurations, features, and workflows. All 
configurations and products are designed 
to address differing needs across a com-
plex distribution process. Also, during 
the pandemic, many facilities have used 
temporary staffing with differing levels 
of experience in using ADCs. These var-
iations make it difficult to standardize 
practices among facilities. In addition, 
diversion and improving medication 
safety remain issues that health system 
leaders must address. Looking at how 
ADCs are used is paramount to address-
ing these concerns.

The Institute for Safe Medication 
Practices (ISMP) recently issued updated 
guidelines for the safe use of ADCs. The 
goal of this guidance is to help ensure 
that pharmacies adopt standard practices 
and processes that complement ADC 
design and functionality specifications.3 
Pharmacy leaders are encouraged to 
review institution-specific practices to 

ensure adherence to ISMP recommen-
dations. A full breakdown with case 
examples is available for pharmacy 
leaders on the ISMP website.

How ADCs are used at an institution 
can greatly affect the potential for a drug 
error. As access and volume increase, so 
does potential for an incident to occur. 
When reviewing or updating ADC poli-
cies, it is often smart to apply the ISMP 
best practices to existing policies to 
ensure that pharmacies are providing the 
safest possible environment for patients 
and staff members. It is also good 
internal practice to be proactive and 
periodically review in-house incidents 
and alerts issued through various notifi-
cation systems as well as those involving 
nursing and pharmacy staff members. 
Educating staff members and taking 
preventive action where known hazards 
exist are good ways to improve overall 
safety and reduce risk in the pharmacy.

When reviewing internal policies and 
procedures, start with the core elements 
of the ISMP Targeted Medication Safety 
Best Practices for Hospitals.3 Following 
are recommendations from those 
practices.

Engage nursing. Pharmacy staff 
members should work with nursing to 
develop best practices, competencies, 
and procedures for safely conducting 
transfers and withdrawals from ADCs 
for bedside administration. The use of 

Pharmacies Should Review Automated 
Dispensing Cabinet Practices
How ADCs are used can greatly affect the potential 
for a drug error to occur.
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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barcode technology throughout this process adds a 
layer of safety.

Establish ADC system security. Pharmacy staff 
members should ensure that there is adequate oversight 
where ADCs are located. Conducting frequent audits, 
keeping high-risk and high-theft products as secure as 
possible, and removing former employees’ access are 
all important steps.

•  The ISMP recommends using profiled ADCs 
and monitoring overrides for the system. This 
helps ensure that there has been a pharmacy review 
and that problematic items are identified quickly. 
Limiting the number of medications that can be 
removed by override is considered a best practice. 
This helps prevent administration of medications 
that do not have active orders while keeping 
emergency medications available. Pharmacy staff 
members should also proactively audit overrides to 
ensure that safe practices are followed and appro-
priate documentation is completed.2,4

•  Maintain optimal equipment and inventory 
configuration. Inventory should be reviewed 
frequently so that modifications can be made to 
ensure that each ADC configuration maintains the 
optimal inventory for the space available

•  Pharmacy leaders should ensure that environ-
mental conditions for the safe use of ADCs are 
implemented. The ISMP recommends placing 
ADCs where there is adequate lighting, enhancing 
existing lighting, and ensuring the area is clean and 
free of debris. There should also be adequate space 
to complete tasks performed by aides, nurses, and 
pharmacy technicians such as documentation or 
electronic charting.

•  Pharmacy staff members should ensure that all 
ADC areas are maintained in the appropriate 
configuration and functionality and updates are 
performed in a timely fashion. This minimizes 

variation and the associated risk that can occur 
from out-of-date equipment or software.

•  Provide frequent education. Pharmacies should 
provide frequent staff education on ADCs, 
including areas of concern, ways to get additional 
information from pharmacy services or the soft-
ware, and what is different or new. This includes 
the use of pop-up warnings.2

•  Review internal ADC stocking and return 
processes. This ensures that staff members follow 
best practices, including using barcode scanning  
when available. 

•  Use safety alerts wisely. Pharmacies should use 
the ADCs to display and flag important patient 
and drug information, such as allergies, high-risk 
medications, and interactions, when the technology 
is available.

Regardless of how health systems use ADCs, phar-
macies should periodically conduct thoughtful reviews 
to ensure that staff members are using recommended 
best practices. A continual competency and education 
program can help ADC managers ensure that staff 
members are adequately trained and performing 
according to these specifications. ■
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Educating staff members and taking 
preventive action where known hazards exist 
are good ways to improve overall safety and 
reduce risk in the pharmacy.
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Assessing the Landscape of HER2+ Breast 
Cancer Treatment
New therapies and combination regimens may allow a 
more tailored approach.
C H E L S E Y  L I N D N E R ,  P H A R M D ,  B C O P

M ORE THAN 2 million women 
worldwide received a diagnosis for 
breast cancer in 2020.1 Although 

breast cancer remains the second 
leading cause of cancer-related deaths 
among women in the United States, its 
early detection and improved treatment 
modalities have led to significantly 
increased survival rates. 

Molecular testing, performed upon 
diagnosis to identify breast cancer 
subtype, provides insight into disease 
features and potential therapeutic targets. 
In general, breast cancer can be classified 
into 3 major subtypes: luminal, HER2 
overexpressed, and triple negative.2 

Found in approximately 30% of breast 
cancers, HER2 overexpression historically 
has been associated with more aggressive 
disease and poorer prognosis.3 To deter-
mine HER2 status, results of immunohis-
tochemistry (IHC) staining are categorized 
as 0 or 1+ (negative), 2+ (uncertain), and 
3+ (positive). When HER2 overexpression 
is detected with a result of IHC 3+, HER2 
blockade becomes an effective treatment 
strategy. Management of early-stage breast 
cancer (eBC) involves a combination of 
surgery, radiation, and systemic treat-
ment; however, the latter currently is the 
mainstay of treatment for metastatic breast 
cancer (mBC). 

Monoclonal Antibodies
Following the introduction of anti-HER2 
treatments to the market, survival rates 

for patients with HER2-positive (HER2+) 
breast cancer significantly improved. 
Trastuzumab (Herceptin; Genentech 
USA, Inc), a fully humanized monoclonal 
antibody, was introduced in 1998 as 
the first anti-HER2 agent.4 It binds the 
HER2 receptor to block cell prolifera-
tion and promotes antibody-dependent, 
cell-mediated cytotoxicity. Through these 
actions, it enhances the antitumor effect 
when given with cytotoxic chemotherapy 
in HER2-overexpressing breast cancer 
cells.5 It is given as an intravenous (IV) 
formulation over 30 to 90 minutes every 
1 or 3 weeks or subcutaneously every      
3 weeks, depending on disease stage and 
formulation used.6

Trastuzumab lowers the risk of relapse 
by 40% when given as adjuvant therapy 
for 1 year in eBC; it reduces the risk of 
death by 20% in mBC when combined 
with standard chemotherapy.3,7 Addition-
ally, for more than 15 years, single-agent 
anti-HER2 blockade using trastuzumab-
based chemotherapy served as the stan-
dard first-line approach for HER2+ mBC. 

However, in 2015, results from the 
CLEOPATRA study (NCT00567190) 
demonstrated an overall survival (OS) 
improvement of almost 16 months when 
pertuzumab (Perjeta; Genentech USA, 
Inc) was added to the first-line trastu-
zumab-based chemotherapy regimen, 
establishing dual anti-HER2 blockade 
as the new standard of therapy.4 

Pertuzumab is also a humanized mono-
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clonal antibody, but it works by binding a different 
region of the HER2 receptor that enhances HER2 
inhibition in overexpressing breast cancer cells when 
given with trastuzumab.

Trastuzumab is the backbone of anti-HER2 treatment, 
yet the risk for cardiac toxicity may limit its use in 
certain patients. The FDA issued a black box warning 
for cardiomyopathy because of a 4- to 6-fold increased 
risk of symptomatic cardiac adverse effects (AEs; eg, 
left ventricular cardiac dysfunction, arrhythmias, hyper-
tension, cardiomyopathy, cardiac failure, cardiac death) 
observed in clinical trials.8 For this reason, regular 
cardiac monitoring must be performed during therapy 
and for 2 years following completion of therapy.6 

Common challenges encountered with trastuzumab 
therapy include resistance and disease progression; the 
former is commonly noted in the mBC setting, and it 
typically develops within 1 year from the beginning 
of treatment.9 Because mBC is incurable, the disease 
eventually progresses in most patients on an initial 
trastuzumab-based therapy, and 40% to 50% of patients 
develop brain metastases. Anti-HER2 monoclonal 
antibodies typically are ineffective in treating central 
nervous system (CNS) progression because they cannot 
cross the blood-brain barrier (BBB). Despite resistance 
or progression, strong evidence supports continuing a 
trastuzumab-based regimen indefinitely.10-12 

Consensus on the optimal therapeutic selection 
beyond the second-line setting is lacking. Ongoing 
research is underway to evaluate various strategies, 
such as novel therapeutics and new combination regi-
mens, to optimize therapy sequencing and to enhance 
the prevention and treatment of CNS metastasis.

Tyrosine Kinase Inhibitors
Small molecule tyrosine kinase inhibitors (TKIs) that can 
penetrate the BBB are an attractive option for managing 
HER2+ mBC patients with brain metastases. Lapatinib 
(Tykerb; Novartis), one of the first TKIs studied in this 
setting, demonstrated synergistic activity when combined 
with anti-HER2 monoclonal antibodies.4 As a reversible 
inhibitor of both HER2 and EGFR receptors, lapatinib 
successfully inhibits the growth of HER2+ breast cancer 
cells and enhances anti-HER2 antibody-induced apop-
tosis. When lapatinib was given in combination with 
capecitabine (Xeloda; Genentech USA, Inc), fewer cases 
of CNS progression were observed.13 

Dosing of lapatinib generally ranges from 1250 mg 
to 1500 mg taken orally once daily.14 The main AEs 
reported include diarrhea, palmar-plantar erythrodyses-
thesia, nausea, skin rash, vomiting, and fatigue. Current 
use of lapatinib is reserved beyond first-line treatment; it 
is given in combination with capecitabine. 

Neratinib (Nerlynx; Puma Biotechnology, Inc) is 
another TKI approved for use in the HER2+ breast 
cancer setting. It is FDA approved for extended adju-
vant treatment of early-stage disease following adjuvant 
trastuzumab-based treatment, as well as for use with 
capecitabine in the metastatic setting following 2 or 
more prior anti-HER2 therapies.15 Neratinib is admin-
istered orally at a typical maintenance dose of 240 mg 
once daily. Treatment is typically initiated with gradual 
dose escalation or loperamide prophylaxis to improve 
the drug’s tolerability, as diarrhea is the most common 
grade 3 or 4 toxicity seen with neratinib. 

Tucatinib (Tukysa; Seagen Inc) given with trastu-
zumab and capecitabine is a preferred third-line regimen 
for patients with systemic and CNS progression. It 
gained preferential status based on findings that this 
combination improved 1-year progression-free survival 
(PFS) by more than 20% compared with a trastuzumab-
capecitabine combination.16 This improvement was 
even greater in patients with brain metastases who were 
given tucatinib-trastuzumab-capecitabine vs those given 
trastuzumab-capecitabine (24.9% vs 0%), suggesting that 
CNS disease control is enhanced when tucatinib is part of 
the regimen. Typical dosing of tucatinib is 300 mg orally 
twice daily.17 The main AEs observed in the tucatinib-
combination group included diarrhea, palmar-plantar 
erythrodysesthesia, nausea/vomiting, and fatigue. 

Antibody-Drug Conjugates
Novel antibody-drug conjugates (ADCs) are gaining 
traction as a unique treatment option for HER2+ mBC. 
Ado-trastuzumab emtansine (T-DM1; Kadcyla; Genen-
tech USA, Inc) is a trastuzumab conjugate that consists 
of trastuzumab covalently linked to the cytotoxic 
agent emtansine.4 The EMILIA trial (NCT00829166) 
compared the use of T-DM1 with lapatinib-capecitabine, 
finding that T-DM1 treatment resulted in significant 
improvements in PFS (median, 9.6 months vs 6.4 
months, respectively) and an OS benefit (HR, 0.62; 95% 
CI, 0.48-0.81; P = .0005).18 T-DM1 also offered a 
favorable toxicity profile when compared with 
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lapatinib-capecitabine, with lower rates of grade 3 and 
4 AEs (41% vs 57%) and lower incidences of diarrhea, 
nausea/vomiting, and palmar-plantar erythrodysesthesia. 
Given the efficacy and relative tolerability of T-DM1, it is 
the preferred second-line regimen following trastuzumab 
plus pertuzumab with a taxane (docetaxel preferred). 
Administration is via IV infusion every 3 weeks.19

Fam-trastuzumab deruxtecan-nxki (Enhertu; Daiichi 
Sankyo Company, Limited), administered as an IV 
infusion every 3 weeks, is the only other trastuzumab-
ADC conjugate currently on the market. In breast 
cancer, its use remains reserved for administration 
beyond the third-line setting because of the lack of 
OS data.4 Several other second-generation ADCs 
(SYD985, XMT-1522, ARX788, DHES0815A) are 
being developed to replace T-DM1 and produce a more 
durable, potent effect.

Margetuximab-cmkb (Margenza; MacroGenics, 
Inc) used with chemotherapy (capecitabine, eribulin, 
gemcitabine, vinorelbine) gained FDA approval in 
2020 as a third-line treatment option for HER2+ mBC 
based on a 1-month improvement in median PFS and a 
6% increased objective response rate when compared 
with trastuzumab plus chemotherapy.20 The initial dose 
is administered via IV infusion over 
120 minutes, followed by 30-minute infusions every 
3 weeks thereafter.21

Investigational Agents
The bispecific, trifunctional antibody ertumaxomab 
(Rexomun; Fresenius Biotech GmbH) is still in phase 
1 development, but it offers a new approach to cancer 
treatment.22 It works by targeting HER2 on cancer cells 
and triggers immune cells at the sites of metastases to form 
a tricell complex between tumor cell, T cell, and accessory 
cells. This complex then leverages natural immunologic 
mechanisms to initiate a humoral and cellular immune 
response to destroy HER2+ tumor cells. 

Research is ongoing surrounding HER2-targeted 
vaccines. Early observations indicated that at early stages 
of disease, patients with cellular or humoral immune 
responses against HER2 had lower tumor development of 
HER2-overexpressing cells.4 An effective vaccine given 
in the eBC setting would reduce the need for frequent 
infusions or injections of standard treatment and help 
prevent disease recurrence.9 The main barrier to  

developing an effective vaccine at this point is 
immunologic tolerance against the HER2 antigen. 

CDK4/6 inhibition is an emerging treatment option 
for HER2+ mBC. Given FDA approval and successful 
use of CDK4/6 inhibitors in the HER2-negative 
setting, these targeted agents may be beneficial in 
HER2+ mBC to block cell proliferation downstream of 
HER2.23 Additionally, these agents can cross the BBB 
and may be able to improve the prevention and treat-
ment of HER2+ mBC brain metastases. 

Currently, there are 3 CDK4/6 inhibitors on the 
market: abemaciclib (Verzenio; Lilly USA, LLC), 
ribociclib (Kisqali; Novartis Pharmaceuticals Corpora-
tion), and palbociclib (Ibrance; Pfizer Inc). All are 
orally administered, but ribociclib and palbociclib 
are taken on a cyclical basis (3 weeks on/1 week 
off), whereas abemaciclib is dosed continuously.24-26 
The predominant toxicity experienced by patients 
on abemaciclib is diarrhea; corrected QT interval 
prolongation is primarily seen with ribociclib, and 
neutropenia is noted with palbociclib. Patient factors 
such as adherence, comorbidities, concomitant medica-
tions, and performance status must be considered when 
selecting one of these therapies for a patient.

Conclusion
As more data emerge, guidance on optimal treatment 
sequencing for HER2+ mBC may become available. 
Development of new therapies and combination regimens 
will improve patient outcomes and offer a more tailored 
approach to therapy. As enhanced treatment options 
emerge, patient preferences regarding cost, administra-
tion method, and overall therapy convenience may play a 
larger role in therapy selection. ■

   V I S I T  P H A R M A C Y T I M E S . C O M  F O R  R E F E R E N C E S .
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OVARIAN CANCER 
NIRAPARIB

Niraparib as First-line Maintenance Treatment of 
Ovarian, Fallopian Tube, Primary Peritoneal Cancer
The oral PARP inhibitor is associated with increased 
PFS, regardless of BRCA mutational status.
L I S A  E .  R U O H O N I E M I ,  P H A R M D

N IRAPARIB (ZEJULA; GLAXOSMITHKLINE 
PLC) is an oral PARP inhibitor 
approved in adult patients with 

ovarian cancer or with fallopian tube or 
primary peritoneal cancers.1

Although the mainstay of treatment 
for newly diagnosed advanced epithelial 
ovarian cancer involves surgery and 
platinum-taxane chemotherapy, up to 85% 
of patients with advanced ovarian cancer 
will have disease recurrence after treat-
ment.2 In these patients, niraparib is asso-
ciated with increased progression-free 
survival (PFS), regardless of the presence 
or absence of BRCA gene mutations.2

Indications and Dosage
Niraparib is indicated as a first-line main-
tenance therapy for patients with either 
advanced or recurrent ovarian, fallopian 
tube, or primary peritoneal cancer who 
are in complete or partial response to 
platinum-based chemotherapy.1

Additionally, niraparib is indicated 
as a primary treatment for patients with 
advanced ovarian, fallopian tube, or 
primary peritoneal cancer in patients 
who meet the following criteria1: 

•  They have been treated with 3 or more 
prior chemotherapy regimens.

•  They have cancer associated with 
homologous recombination deficiency 
(HRD)–positive status defined by either 
a deleterious or suspected deleterious 

BRCA gene mutation or genomic insta-
bility accompanied by disease progression 
more than 6 months after response to the 
last platinum-based chemotherapy.

Lastly, to determine eligibility for 
treatment with niraparib, providers must 
use an FDA-approved companion diag-
nostic tool for the selection process.1,3

The TABLE details niraparib dosing 
based on indication.1

Patients may take niraparib with or 
without food. Upon the occurrence of 
adverse reactions, patients should consider 
interruption of treatment, dose reduction, 
or dose discontinuation. The package 
insert includes additional information on 
these dosage modifications for reference.1

Lastly, the treatment dose of niraparib 
for patients with hepatic impairment is 
200 mg by mouth once daily.1

Mechanism of Action
Niraparib exerts genotoxic activity by 
targeting rapidly dividing cells.4 It inhibits 
the enzymes PARP1 and PARP2, interfering 
with DNA repair by causing single- and 
subsequently double-stranded DNA breaks; 
this leads to programmed cell death.1,5

FDA Approval
The FDA approved niraparib in March 
2017 following the phase 3 NOVA 
trial (NCT01847274), which compared 
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niraparib with placebo in 2 independent cohorts 
consisting of 553 patients who were enrolled based on 
their BRCA mutation status.4,6 During the study, the 
investigators evaluated PFS as the primary end point.4 

The findings showed that niraparib was associated 
with a significantly longer median duration of PFS 
versus placebo, regardless of the patient’s BRCA muta-
tion or HRD status (21 vs 5.5 months, respectively, 
in the BRCA cohort; 12.9 vs 3.8 months in the non-
BRCA, HRD-deficient cohort; and 9.3 vs 3.9 months in 
the overall non-BRCA cohort).4,6

Adverse Effects 
The BOX provides an overview of niraparib’s most 
common adverse reactions at an incidence of 10%  
or more.1 

Pregnancy and Lactation
For patients who are or may become pregnant in the 
future, it is important to know that niraparib can result 
in fetal harm during pregnancy by causing teratoge-
nicity and/or embryo-fetal death because of its disrup-
tion of cell division.1 Similarly, health care providers 
should advise lactating women not to breastfeed 
during treatment with niraparib and for 1 month after 
receiving the final dose.1 ■

 R E F E R E N C E S
1. Zejula. Prescribing information. GlaxoSmithKline; 2021. Accessed November 2, 

2021. https://gskpro.com/content/dam/global/hcpportal/en_US/Prescribing_Informa-

tion/Zejula_Capsules/pdf/ZEJULA-CAPSULES-PI-PIL.PDF

2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 Inves-

tigators. Niraparib in patients with newly diagnosed advanced 

ovarian cancer. N Engl J Med. 2019;381(25):2391-2402. 

doi:10.1056/NEJMoa1910962

3. Moore KN, Secord AA, Geller MA, et al. Niraparib monotherapy for late-line 

treatment of ovarian cancer (QUADRA): a multicentre, open-label, single-arm, phase 2 

trial. Lancet Oncol. 2019;20(5):636-648. Published correction appears in Lancet Oncol. 

2019;20(5):e242. Lancet Oncol. 2019;20(5):636-648. 

4. Ison G, Howie LJ, Amiri-Kordestani L, et al. FDA approval summary: niraparib for the 

maintenance treatment of patients with recurrent ovarian cancer in response to platinum-based 

chemotherapy. Clin Cancer Res. 2018;24(17):4066-4071. doi:10.1158/1078-0432.CCR-18-0042

5. About Zejula. Zejula HCP. Accessed November 2021. https://www.zejulahcp.com/

what-is-zejula/

6. Mirza MR, Monk BJ, Herrstedt J, et al. Niraparib maintenance therapy in platinum-

sensitive, recurrent ovarian cancer. N Engl J Med. 

2016;375(22):2154-2164. doi:10.1056/

NEJMoa1611310

TABLE.  NIRAPARIB  DOSING BY INDICAT ION 1

Indication Dosage
First-line 

maintenance 
treatment of 

advanced ovarian 
cancer

Patients weighing less 
than 77 kg or with a 

platelet count of less 
than 150,000 mcL

200 mg by mouth 
once daily

Patients weighing 
at least 77 kg with a 
platelet count of at 
least 150,000 mcL

300 mg by mouth 
once daily

All other indications 300 mg by mouth once daily

BOX.  MOST COMMON ADVERSE EFFECTS OF N IRAPARIB 1

•  Gastrointestinal distress, including nausea, vomiting, constipation, 
diarrhea, and abdominal pain

•  Blood dyscrasias
•  Fatigue and/or insomnia
•  Musculoskeletal pain
•  Dyspnea
•  Rash
•  Hypertension
•  Acute kidney injury
•  Cough
•  Dizziness 
•  Urinary tract infection
•  Hypomagnesemia 
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HEMATOLOGY  
CML

An Overview of the Expanding Treatment 
Landscape of Chronic Myeloid Leukemia
Asciminib offers a new option for patients harboring the T315I mutation.
J E R E M I A H  M O O R E ,  P H A R M D ,  B C O P

C HRONIC MYELOID LEUKEMIA (CML) 
is a rare myeloproliferative disorder 
that accounts for approximately 

15% of all leukemia cases, with 
approximately 9000 people projected 
to receive a diagnosis of the disease 
in the United States in 2022.1-4 CML 
is characterized by the translocation 
between the ABL1 gene on chromosome 
9 and the BCR gene on chromosome 
22, forming the constitutively activated 
BCR-ABL1 fusion gene, which is 
also known as the Philadelphia 
chromosome.1,2 

Patients with CML are often asymp-
tomatic at diagnosis, or they may present 
with constitutional symptoms, such as 
splenomegaly, along with anemia and 
elevated white blood cells and plate-
lets.1,2 CML can be further classified into 
chronic phase (CP-CML), accelerated 
phase (AP-CML), or blast phase, but the 
large majority present with CP-CML.1,2,4 

Currently, 6 FDA-approved oral 
tyrosine kinase inhibitors (TKIs) are 
available for the treatment of CML. 
With the introduction of BCR-ABL1 
small molecule TKIs, patients with a 
CML diagnosis can expect a near-normal 
life expectancy. This scenario means an 
increased prevalence of CML will likely 
be a result in the United States, due to 
the increased number of survivors of the 
disease present in the country.1,2 

As initial therapy for CP-CML, 

National Comprehensive Cancer 
Network guidelines recommend either 
the first-generation TKI imatinib 
(Gleevec; Novartis) or one of the 
second-generation agents: bosutinib 
(Bosulif; Pfizer), dasatinib (Sprycel; 
Bristol Myers Squibb), or nilotinib 
(Tasigna; Novartis).4 Additionally, the 
third-generation TKI ponatinib (Iclusig; 
Takeda) and the recently approved 
allosteric ABL1 inhibitor asciminib 
(Scemblix; Novartis) are options in later 
lines of therapy.4

Imatinib, dasatinib, nilotinib, bosu-
tinib, and ponatinib all target the 
adenosine triphosphate binding pocket 
of BCR-ABL1, which leads to inhibition 
of BCR-ABL1 signaling.1,2 These agents 
differ in their BCR-ABL1 potency, 
toxicity profile, and dosing schedules. 
Despite a multitude of treatment options, 
patients may not tolerate treatment or 
may develop treatment resistance, such 
as in the case of the T315I mutation, 
which would necessitate the need for 
novel therapy options.1,5 

Asciminib has a unique mechanism 
of action: As a STAMP (specifically 
targeting the ABL myristoyl pocket) 
inhibitor of BCR-ABL1, it allows for 
activity in patients with CML who have 
developed resistance or intolerance to 
prior therapies.5,6

Based on the results of the 
CABL001X2101 and ASCEMBL 
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trials (NCT02081378 and NCT03106779), the FDA 
approved asciminib in October 2021 for patients with 
CP-CML who were previously treated with 2 or more 
TKIs, and for adult patients with CP-CML with the 
T315I mutation. The approval was granted under the 
accelerated approval process, with continued approval 
dependent upon longer follow-up.7

The CABL001X2101 clinical trial was a phase 1, 
multicenter, open-label, dose-escalation study that 
included 141 patients with CP-CML and 9 patients 
with AP-CML. Participants previously had an inad-
equate response or unacceptable adverse effects (AEs) 
from 2 or more BCR-ABL1 TKIs and were treated 
with asciminib either once or twice daily over a range 
of doses. Forty-five patients with CP-CML and the 
T315I mutation received asciminib at 200 mg twice 
daily. Nineteen of the 45, or 42%, achieved a major 
molecular response (MMR), defined as BCR-ABL1IS 
at less than or equal to 0.1%, at 24 weeks, and 22, or 
49%, achieved it at 96 weeks. In a heavily 
treated population, including those with the T315I 
mutation, a maximum tolerated dose was not reached 
and treatment was well tolerated by those with 
disease activity.6,7

The ASCEMBL clinical trial was a multicenter, 
randomly assigned, phase 3 clinical trial in which   
233 patients with CP-CML who experienced either 
intolerance or treatment failure after 2 or more TKIs 
were randomized in a 2:1 ratio to either asciminib 
40 mg twice daily or bosutinib 500 mg daily. After a 
median follow-up of 14.9 months, 25.5% of patients in 
the asciminib group achieved an MMR vs 13.2% in the 
bosutinib group at 24 weeks. 

In addition, at 24 weeks, 49% in the asciminib 
group had a BCR-ABL1IS less than or equal to 1% vs 
23.7% in the bosutinib group. Grade 3 or higher AEs 
occurred in 50% of the asciminib group vs 60% of the 
bosutinib group. Finally, 5.8% of the asciminib group 
discontinued treatment because of toxicity vs 21.1% of 
patients in the bosutinib group. 

The recommended asciminib dosing in CP-CML is   

80 mg by mouth once daily or 40 mg by mouth twice 
daily. In patients with CP-CML with the T315I muta-
tion, the recommended dose is 200 mg by mouth twice 
daily. Commonly reported AEs among patients include 
upper respiratory tract infections, musculoskeletal 
pain, fatigue, nausea, rash, and diarrhea. Common lab 
abnormalities include low blood counts and elevated 
cholesterol, pancreatic enzymes, creatinine kinase, and 
liver enzymes.7

Asciminib is an exciting new treatment option with 
a favorable AE profile in the third-line setting for 
patients with CP-CML, including those harboring the 
T315I mutation. ■
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Using Mobocertinib to Treat Advanced NSCLC 
With EGFR Exon 20 Insertion Mutations
The agent is the first oral therapy for this indication.
Y V O N N E  R I L E Y- P O K U ,  P H A R M D

I N SEPTEMBER 2021, the FDA granted 
accelerated approval to mobocertinib 
(Exkivity; Takeda Pharmaceutical 

Company Limited) for the treatment of 
adults with locally advanced or metastatic 
non–small cell lung cancer (NSCLC) 
with EGFR exon 20 insertion mutations 
who have disease progression on or 
after platinum-based chemotherapy. 
However, continued approval for this 
indication of the drug may be contingent 
on verification and description of clinical 
benefit in confirmatory trials.1 

Lung cancer is the second most common 
cancer in both men and women.2 The 
American Cancer Society estimates that 
236,740 new cases of lung cancer will 
be diagnosed in the United States in 
2022; NSCLC is the most common form, 
accounting for approximately 84% of 
all lung cancers.2 Further, patients with 
NSCLC with EGFR exon 20 insertion 
mutations account for approximately 1% to 
2% of NSCLC cases.3 

Oncologists select patients for treatment 
with mobocertinib based on the presence 
of EGFR exon 20 insertion mutations 
detected using Oncomine Dx Target Test 
(Thermo Fisher Scientific), a companion 
diagnostic device that was also approved 
by the FDA.3 

Clinical Trial
The FDA approval of this indication of 
mobocertinib was based on results from an 

international, nonrandomized, open-label, 
multicohort clinical trial (NCT02716116).1,4 
The trial included 114 patients with NSCLC 
with EGFR exon 20 insertion mutations 
who had previously received platinum-
based chemotherapy.

During the trial, the patients were 
treated at a 160-mg dose of mobocer-
tinib.3 Efficacy measures for the trial were 
overall response rate (ORR) and duration 
of response (DOR); the ORR during the 
trial was 28%, and the median DOR was 
17.5 months.3,4

Based on the trial results, the FDA 
granted the application priority review, 
breakthrough therapy designation, and 
orphan drug designation.1

Indications for Use
Mobocertinib is indicated for the treatment 
of adult patients with locally advanced or 
metastatic NSCLC with EGFR exon 20 
insertion mutations, as detected by an FDA-
approved test, who have disease progression 
on or after platinum-based chemotherapy.4

Mechanism of Action
Mobocertinib is a tyrosine kinase inhibitor 
that selectively targets and inhibits EGFR 
exon 20 insertion mutations.3,4

Dosage and Administration
The recommended mobocertinib dose is 
160 mg orally once daily until disease 
progression or unacceptable toxicity. 
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Patients may take mobocertinib with or without food at 
the same time each day.4

Adverse Effects
Depending on the severity of the following clinically 
significant adverse effects (AEs), providers may withhold, 
dose reduce, or permanently discontinue mobocertinib3,4:

•  Heart rate–corrected QT (QTc) interval prolongation, 
including torsade de pointes, can be fatal. 

•  Pneumonitis can also be fatal.
•  Cardiac toxicity, including decreased ejection fraction, 

cardiomyopathy, and congestive heart failure, can be 
fatal.

•  Severe diarrhea, which can lead to dehydration or 
electrolyte imbalance, with or without renal impairment

Common AEs of mobocertinib that are generally 
less serious include diarrhea, rash, nausea, stomatitis, 
vomiting, decreased appetite, paronychia, fatigue, dry 
skin, and musculoskeletal pain.4

Drug Interactions
Certain medications are known to affect mobocertinib’s 
efficacy and safety. For this reason, patients should 
avoid concomitant use of mobocertinib when taking the 
following medications4:

•  Strong or moderate cytochrome P450 (CYP) 3A inhibi-
tors—These medications increase mobocertinib plasma 
concentrations, which can raise the risk of adverse reac-
tions. If concomitant use of moderate CYP3A inhibitors 
cannot be avoided, providers must reduce the mobocer-
tinib dose and frequently monitor the QTc interval.

•  Strong or moderate CYP3A inducers—These medications 
decrease mobocertinib plasma concentrations, reducing 
the efficacy of mobocertinib’s antitumor activity.

Patient Counseling Information
Pharmacists should be sure to counsel patients taking 
mobocertinib on the following points3,4:

•  Since mobocertinib can cause QTc interval prolongation 
and torsade de pointes, before taking the drug, patients 
should inform their health care provider of all medical 
conditions including cardiac problems and long QTc 
syndrome. Patients must avoid use of concomitant drugs 
that are known to prolong the QTc interval and should 

report the occurrence of symptoms including dizziness, 
light-headedness, and syncope, which may be indicative 
of significant QTc prolongation. Mobocertinib labeling 
has a boxed warning for this condition.

•  The drug can cause severe lung problems that can be 
fatal. Patients must contact their providers right away to 
report new or worsening respiratory symptoms, such as 
cough, shortness of breath, or chest pain.

•  Mobocertinib can cause heart problems that can be 
fatal. Providers must monitor cardiac function before 
initiating and during therapy with mobocertinib. Patients 
must contact their providers immediately if they experi-
ence signs or symptoms of heart failure, such as palpita-
tions, shortness of breath, chest pain, and syncope.

•  The agent can cause severe diarrhea, which should be 
treated promptly. When diarrhea occurs, patients must 
immediately call their providers, who may advise them 
to take antidiarrheal medicine and increase oral fluids 
and electrolyte intake.

•  Mobocertinib can cause fetal harm. Female patients of 
reproductive potential must use effective nonhormonal 
contraception during treatment with mobocertinib and 
for 1 month after the last dose. Additionally, mobocer-
tinib may render hormonal contraceptives ineffective. 
Men with female partners of reproductive potential must 
also use effective contraception during treatment with 
mobocertinib and for 1 week after the last dose.

•  Women must not breastfeed during treatment with 
mobocertinib and for 1 week after the last dose because 
it is currently unknown whether the drug can be passed 
through breast milk and what its effect may be on 
breastfed children.

•  Patients who miss a dose of mobocertinib by more than 
6 hours or experience vomiting occurs should skip the 
dose or not take an additional dose and then take the 
next dose as prescribed the following day.

•  Patients taking mobocertinib must avoid grapefruit or 
grapefruit juice, which may increase the amount of 
mobocertinib in the blood. 

•  Mobocertinib may impair fertility in men and women 
of reproductive potential, which is something patients 
should be aware of when taking the drug. ■

   V I S I T  P H A R M A C Y T I M E S . C O M  F O R  R E F E R E N C E S .
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Supporting Oral Oncolytics in Follicular  
and Marginal Zone Lymphomas

I N A LIVE virtual symposium at the 2021 ASHP 
Midyear Clinical Meeting, 2 experts teamed up 
to highlight the place in therapy and management 

of oral oncolytics in follicular and marginal zone 
lymphoma (MZL) in a presentation titled Optimizing 
Patient Care in Follicular and Marginal Zone 
Lymphomas Through Pharmacist Interventions.

Bernard Marini, PharmD, BCOP, began the 
presentation with an illustration of factors that impact 
the choice of treatment in follicular lymphoma (FL) 
including age, comorbidities, prognosis, patient 
preferences, and disease characteristics. Patients with 
localized disease may be managed with radiation with 
or without rituximab or chemotherapy. He noted that 
some patients with disseminated FL are observed, 
and others may receive rituximab monotherapy or in 
combination with lenalidomide or chemotherapy. Dr 
Marini explained that, apart from lenalidomide, oral 
therapies are reserved for later lines of treatment. 
Duvelisib, idelalisib, umbralisib, and tazemetostat are 
incorporated in third-line or subsequent therapy of 
FL. He wrapped up the session by providing clinical 
pearls on management of colitis, hepatitis, pneu-
monitis, opportunistic infections, cytopenias, and 
cutaneous reactions observed with PI3K inhibitors.

Karen M. Fancher, PharmD, BCOP, kicked off 
the second portion of the program with an overview 
of first-line treatment for MZL and noted oral thera-
pies come into play for second-line and subsequent 
regimens. Ibrutinib and lenalidomide plus rituximab 
are preferred second-line regimens in the National 
Comprehensive Cancer Network Clinical Practice 
Guidelines for MZL. Umbralisib may be considered 
for patients who are relapsed/refractory after at least 1 
prior anti-CD20-monoclonal antibody-based regimen 
and duvelisib and idelalisib are oral options for patients 
with relapsed or refractory MZL after 2 prior therapies.  

After a deep dive into the data, Dr Fancher pivoted 
to discuss adherence to oral oncolytic therapies. She 

illustrated 2 different trials in patients with chronic 
lymphocytic leukemia that have linked nonadherence 
to ibrutinib with a significant decrease in progres-
sion-free survival. Dr Fancher described multiple 
barriers to adherence to oral oncolytic therapy where 
pharmacists can make a positive impact: (1) manage-
ment of adverse effects; (2) mitigating financial 
toxicity; (3) improving access to medications; (4) 
medication education; (5) reducing prescription 
burden; and (6) improving perception of conse-
quences from nonadherence, low health literacy, and 
perceived benefit.

These are key points that Dr Fancher recommended 
to include in patient education:

•  Treatment decis ion
•  Medicat ion administrat ion
•  Adverse effects
•  Monitor ing plan
•  Safe handl ing
•  Medicat ion access

In the final portion of her presentation, Dr Fancher 
reviewed best practices for pharmacist involvement in 
monitoring oral oncolytic therapy. Oncology pharma-
cists who are part of the interdisciplinary team should 
use collaborative practice agreements for both labora-
tory and symptom monitoring and to assess adher-
ence 7 to 14 days after the start of treatment, at each 
clinical encounter, and before every refill. ■

2021 AMERICAN SOCIETY OF HEALTH-SYSTEM PHARMACISTS CONFERENCE

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

Bernard Marini, PharmD, BCOP, cal led for  pharmacis ts  to 
support  “Ear ly  recogni t ion of  and intervent ion for  P I3K 
inh ib i tor  adverse ef fects ,  which is  essent ia l  for  keeping 
pat ients  on therapy in  order  to  mainta in  meaningfu l 
d isease contro l . "

Karen M. Fancher, PharmD, BCOP,  emphasized, 
“A dedicated medicat ion ass is tance team should 
prospect ive ly  screen and prov ide support  for  ora l 
oncolyt ic  medicat ions.”
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Treatment for Myelodysplastic Syndromes: 
Who, When, and What

A TTENDEES OF THIS live virtual program 
learned the latest and greatest in a presentation 
titled Beyond Watch and Wait: Advances in 

Therapeutic and Supportive Care for Patients With 
Lower-risk Myelodysplastic Syndromes from 2 expert 
oncology pharmacists.   

Sarah E. Stump, PharmD, BCPS, BCOP, began the 
session with a review of myelodysplastic syndromes 
(MDS) including epidemiology, risk factors, diagnosis, 
and risk assessment. She illustrated treatment decisions 
based on lower-risk and higher-risk MDS categories 
guided by the Revised International Prognostic Scoring 
System (IPSS-R). She explained that patients who 
do not have symptoms can be observed; however, 
patients with symptomatic anemia or other cytopenias 
are candidates for treatment. Dr Stump advised that 
patients with higher-risk MDS may be offered curative 
therapy with an allogeneic stem cell transplant. She 
noted few patients are eligible for this intensive therapy 
and most patients with higher-risk MDS are managed 
with hypomethylating agents (HMAs) or newer inves-
tigative strategies. She then illustrated options for 
lower-risk MDS, including lenalidomide for patients 
with an isolated chromosome 5q deletion; epoetin alfa 
for patients with anemia and a serum erythropoietin 
level less than 500 units/L; immunosuppressive therapy 
for a subgroup of patients with a high likelihood of 
response to immunosuppressive therapy; and HMAs for 
patients with multiple cytopenias. Dr Stump wrapped 
up the first half of the session describing luspatercept, 
a new option for patients who require two or more red 
blood cell (RBC) transfusions over 8 weeks after failing 
an erythropoiesis-stimulating agent; for very low- to 
intermediate-risk MDS with ring sideroblasts or with 
myelodysplastic/myeloproliferative neoplasm with ring 
sideroblasts and thrombocytosis. 

Kristen McCullough, PharmD, BCPS, BCOP, 
began the second half of the presentation by talking 
about iron overload in patients with MDS. She 
cautioned there are nearly a dozen different guidelines 
for the use of iron chelation therapy in this patient 
population. Based on the National Comprehensive 
Cancer Network guidelines, iron chelation is recom-
mended for patients with IPSS-R low- and interme-
diate-1 risk MDS with a history of more than 20 to 
30 RBC transfusions, when the ferritin is above 2500 
ng/mL using either deferasirox or deferoxamine. She 
outlined strategies for dosing, administration, and 
monitoring iron chelation therapy. Dr McCullough 
shifted to focus on supportive care strategies and 
clinical pearls. She wrapped up by emphasizing the 
benefits of pharmacist-based medication education in 
hematology/oncology, including:

↑  Pat ient sat isfact ion
↑  Pat ient learning outcomes
↑  Adherence
↑  Revenue
↓  Errors
↓  Severe adverse effects ■

PTCE WOULD LIKE TO ACKNOWLEDGE BRISTOL MYERS SQUIBB FOR 
THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

Sarah E. Stump, PharmD, BCPS, BCOP,  explained, 
“ In cl in ical  pract ice,  a cutoff  IPSS-R score of  3.5 
commonly dist inguishes between lower-r isk MDS, 
which accounts for approximately two-thirds of 
al l  cases at  diagnosis and higher-r isk MDS, which 
accounts for approximately one-third of  al l  cases.”

Kristen McCullough, PharmD, BCPS, BCOP,  stated, 
“Pharmacists can use col laborat ive pract ice 
agreements to fol low pat ients on oral  chemotherapies, 
adjust  or hold doses based on laboratory f indings,  and 
also faci l i tate medicat ion ref i l ls .”
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A String of Clinical Pearls for Immunotherapy  
in Non−Small Cell Lung Cancer

A N EXPERT PANEL engaged the audience in a 
live virtual symposium and case discussion 
on immune checkpoint inhibitors (ICIs) in 

the first-line treatment of non−small cell lung 
cancer (NSCLC) at the 2021 ASHP Midyear 
Clinical Meeting in a presentation titled Updates 
in Frontline Therapy Using Immune Checkpoint 
Inhibitors: Clinical Pearls for Pharmacists Involved 
in Patient Care.

Latha Radhakrishnan, PharmD, BCPS, BCOP, 
began the discussion by highlighting the first decision 
point in NSCLC is based on presence or absence of 
driver mutations. She noted patients without driver 
mutations are candidates for ICIs with at least a dozen 
different approvals for first-line treatment of NSCLC 
in the past 7 years. She recommended the following 
considerations for choosing among monotherapy, 
combination immunotherapy plus chemotherapy, 
and 2 immunotherapies: (1) patient clinical status 
including performance status and comorbidities; (2) 
tumor characteristics including histology and tumor 
mutational burden (TMB); (3) programmed cell 
death ligand (PD-L1) expression (<1%, 1%-49%, and 
≥50%). Dr Radhakrishnan presented an algorithm to 
illustrate treatment decisions based on squamous or 
nonsquamous histology and PD-L1 expression status. 
She explained that monotherapy with atezolizumab, 
cemiplimab, or pembrolizumab is appropriate for 
patients with PD-L1 expression ≥50%. For patients 
with PD-L1 expression of ≥1%-49%, or PD-1 expres-
sion <1%, there are multiple options of ICIs, atezoli-
zumab, pembrolizumab, or nivolumab in combination 
with chemotherapy. Additionally, for patients in these 
categories of PD-L1 expression, in which a regimen 
without chemotherapy is a preferred option, the combi-
nation of nivolumab and ipilimumab is a category 1 
option. Dr Radhakrishnan wrapped up by emphasizing 
the use of a combination of immunotherapy and 
chemotherapy as first-line treatment to ensure patients 
receive the potential benefits of these therapies before 

patients clinically decline and are unable to receive 
subsequent therapy.

Jessica Michaud Davis, PharmD, BCOP, CPP, 
examined conflicting data on PD-L1 expression to 
predict response to treatment. She described chal-
lenges with implementation of PD-L1 in clinical  
care including:

•  Lack of  consensus for quanti f icat ion and scoring
•  Avai labi l i ty  of  mult iple diagnost ic tests and assays
•  Variabi l i ty  in tumor sampling locat ion,  t iming,  

and sample
•  Use as a predict ive or prognost ic biomarker

In addition to PD-L1 and TMB, Dr Davis also intro-
duced tumor infiltrating lymphocytes as an emerging 
biomarker in NSCLC that confers prognosis but is not 
presently used to guide treatment decisions.

Jordan McPherson, PharmD, MS, BCOP, 
rounded out the discussion with a focus on prompt 
recognition of symptoms and early intervention 
of less common immune-related adverse events 
(irAEs). He cautioned pharmacists to be aware of 
rare irAEs including nephritis, myositis, myocar-
ditis, and sicca syndrome, noting the potential for 
high morbidity or mortality if irAEs are not quickly 
identified and treated. Dr McPherson emphasized 
that early immunosuppressive therapy could make 
the difference between irAE recovery and organ 
dysfunction or death.

In the final portion of the presentation, the trio 
engaged the audience in 3 patient case discussions to 
illustrate management principles of immunotherapy in 
first-line NSCLC. ■

PTCE WOULD LIKE TO ACKNOWLEDGE BRISTOL MYERS SQUIBB, REGENERON PHARMACEUTICALS, INC, 
AND SANOFI GENZYME FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

Jordan McPherson, PharmD, MS, BCOP, underscored the 
need for “pharmacists to educate patients on irAEs to help 
patients become invested in their care during treatment with 
ICIs with a goal of prompt communication of symptoms by 
patients and caregivers, even for rare irAEs.”
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Upending Endometrial Cancer
 

T WO-THIRDS OF WOMEN diagnosed with 
endometrial cancer have localized disease and 
a 5-year relative survival of 95%. In contrast, 

9% of women have metastatic disease at diagnosis 
and fewer than 20% survive 5 years after diagnosis. 
Immune and molecularly targeted therapies have 
improved outcomes for women with metastatic 
endometrial cancer. In a live virtual symposium at 
the 2021 ASHP Midyear Clinical Meeting, 2 experts 
linked genetic and biomarker testing in determining 
treatment options for patients with endometrial 
cancer in a presentation titled Caring for Patients 
With Endometrial Cancer Through the Management 
of Immune-Mediated Endocrinopathies and Adverse 
Effects of Targeted Therapy.

Sarah Hayward, PharmD, BCOP, began by 
highlighting the important role for genetic and 
biomarker testing for microsatellite instability 
high (MSI-H), deficient mismatch repair (dMMR), 
programmed death-ligand 1 (PD-L1), tumor muta-
tional burden high (TMB-H), and human epidermal 
growth factor receptor 2 (HER2) in women with 
endometrial cancer. First, she explained that carbo-
platin and paclitaxel remain the gold standard for 
adjuvant treatment of uterine-confined endometrial 
cancer and for recurrent, metastatic, or high-risk 
disease. Dr Hayward differentiated the use of 
immune checkpoint inhibitors (ICIs) in the second-
line setting by illustrating avelumab, dostarlimab, 
and nivolumab are included in the National Compre-
hensive Cancer Network (NCCN) guidelines as other 
recommended regimens for second-line treatment of 
recurrent or metastatic dMMR/MSI-H endometrial 
cancer. Lenvatinib combined with pembrolizumab is 
a preferred regimen for tumors that are non–MSI-H/

dMMR, emphasized Dr Hayward, whereas pembro-
lizumab monotherapy is a preferred regimen in the 
NCCN guidelines for TMB-H and MSI-H/dMMR 
expressing tumors. She also noted that while neither 
agent has been approved by the FDA in endometrial 
cancer, bevacizumab may be used for patients who 
have progressed on prior cytotoxic chemotherapy 
and trastuzumab may be used for patients with 
HER2-positive, stage III/IV endometrial cancer in 
combination with carboplatin and paclitaxel.

Renee K. McAlister, PharmD, BCOP, began the 
second half of the presentation by illustrating how 
immune-related adverse events (irAEs) may affect 
any organ in the body and may present at any time 
during treatment. Dr McAlister highlighted strategies 
to manage irAEs, with a focus on endocrine toxicities, 
such as diabetes and hypophysitis. In general, patients 
with a grade 1 irAE are managed with close moni-
toring while continuing therapy; however, ICI therapy 
is held and corticosteroids are initiated for patients 
with grade 2 to 4 irAEs. She wrapped up the session 
with specific strategies for managing targeted therapy 
adverse effects and emphasized the role of the pharma-
cist in patient care. ■

PTCE WOULD LIKE TO ACKNOWLEDGE GLAXOSMITHKLINE, EISAI INC, AND MERCK SHARP & DOHME CORP 
FOR THEIR GENEROUS SUPPORT OF PHARMACIST EDUCATION.

Sarah Hayward, PharmD, BCOP, highlighted that “At 
present, ICIs and targeted therapies are only approved 
for use in the recurrent setting; however, clinical trials are 
evaluating use of ICIs in the frontline setting for endometrial 
cancer.”

Renee K. McAlister, PharmD, BCOP, differentiated 
endocrine irAEs by noting, “Typically patients do not require 
high-dose steroids or cessation of ICIs, though brief periods 
of high-dose steroids and holding ICI doses may be required 
for grade 3 or 4 acute toxicities.”
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Attacking Acute Graft-Versus-Host Disease  
From Multiple Angles

A CUTE GRAFT-VERSUS-HOST DISEASE (aGVHD) 
is the most frequently encountered, life-
threatening complication following an allogeneic 

hematopoietic stem cell transplant (aHSCT). In a 
live virtual symposium at the 2021 ASHP Midyear 
Clinical Meeting, 3 experts shed light on the role 
of the pharmacist in identification, prevention, 
and treatment of this deadly complication in a 
presentation titled Acute Graft-Versus-Host Disease 
Prevention and Treatment: Defining the Role of the 
Health-System Pharmacist.

In the beginning of the presentation, Andrew Lin, 
PharmD, BCOP, emphasized that GVHD remains a 
major cause of morbidity and mortality following aHSCT 
and noted 30% to 70% of aHSCT recipients develop 
aGVHD. He explained the pathophysiology and risk 
factors for development of aGVHD before reviewing 
diagnosis and staging criteria. The incorporation of 
biomarkers into risk assessment, highlighted Dr Lin, is 
a way to improve outcomes prediction for patients with 
aGVHD. Dr Lin noted that while there are no FDA-
approved agents for prevention of GVHD, the most 
frequently used regimens include cyclosporine, tacro-
limus, mycophenolate mofetil, cyclophosphamide, and 
methotrexate; tacrolimus plus methotrexate is considered 
the standard of care for patients with matched, related 
and matched, and unrelated donor aHSCT.

Nicole Watts, PharmD, BCOP, shifted the focus 
to management of aGVHD, explaining the first-line 
treatment is topical steroids for grade I aGVHD and 
systemic steroids are used for grade II-IV aGVHD. 
Management of aGVHD is complex, explained Dr 
Watts, because of heterogeneity of patient clinical 
presentation and lack of randomized controlled trials 
to guide treatment selection. Options for management 
of steroid-refractory aGVHD in the National Comprehen-
sive Cancer Network guidelines include the following:

•  Ruxolitinib (category 1) •  Extracorporeal photopheresis (ECP)

•  Alemtuzumab •  Infliximab

(CONTINUED)

 

(CONTINUED)

•  Alpha-1 antitrypsin (AAT) •  mTOR inhibitors

•  Anti-thymocyte globulin 
(ATG) •  Mycophenolate mofetil

•  Basiliximab •  Pentostatin

•  Calcineurin inhibitors •  Tocilizumab

•  Etanercept

Ruxolitinib is the only therapy approved by the FDA 
for treatment of steroid-refractory aGVHD. Dr Watts 
presented data illustrating improvement in best overall 
response, ability to discontinue steroids, and improve-
ment in overall survival with ruxolitinib compared 
with physician’s choice of therapy. Adverse effects 
frequently observed with ruxolitinib included throm-
bocytopenia, anemia, and cytomegalovirus infection. 
Other therapies highlighted by Dr Watts included AAT 
and tocilizumab, and several pipeline therapies.

In the final third of the presentation, Zahra 
Mahmoudjafari, PharmD, BCOP, DPLA, focused 
on the role of the clinical pharmacist in the care of 
HSCT recipients, noting the role has been endorsed by 
the American Society for Transplantation and Cellular 
Therapy, National Marrow Donor Program, Hematology/
Oncology Pharmacy Association, and the American 
College of Clinical Pharmacy. In this role delineation, Dr 
Mahmoudjafari highlighted pharmacists as experts in:

 
•  Medicat ion management
•  Pat ient care
•  Planning for transit ions of  care
•  Educat ion
•  Research
•  Qual i ty improvement ■

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

Zahra Mahmoudjafari, PharmD, BCOP, DPLA, emphasized 
that “Studies have demonstrated the value of clinical 
pharmacists in the setting of HSCT due to medication review, 
management and education, and significant time savings 
for providers through facilitation of insurance authorization, 
medication coverage appeals, and access to co-pay 
assistance programs, in addition to chemotherapy order 
preparation, immunizations, and pillbox fill.”



41PHARMACYTIMES.ORG
APRIL  2022

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 

FACULTY 
Carmen N. Janes, PharmD, BCOP
Clinical Pharmacy Specialist
Ambulatory Hematologic Malignancies
Department of Pharmacy
The Johns Hopkins Hospital
Baltimore, Maryland

DISCLOSURES
The following contributors have no 
relevant financial relationships with 
commercial interests to disclose:

FACULTY
Carmen N. Janes, PharmD, BCOP

PHARMACY TIMES CONTINUING 
EDUCATION™
PLANNING STAFF
Jim Palatine, RPh, MBA; Amy Seung, 
PharmD, BCOP, FHOPA; Meg Taylor, 
PharmD, CPP; Crissy Wilson; Susan 
Pordon; Brianna Winters; and Chloe 
Taccetta

PHARMACY TIMES® EDITORIAL STAFF
Davy James 

An anonymous peer reviewer was part of 
the content validation and conflict resolution. 
The peer reviewer has no relevant financial 
relationships with commercial interests to 
disclose.

CONTINUING EDUCATION 
THIS ACTIVITY IS SUPPORTED BY AN EDUCATIONAL GRANT FROM PHARMACYCLICS LLC., AN ABBVIE COMPANY AND JANSSEN BIOTECH, INC.

Patient counseling videos are included throughout this 
activity to provide pharmacists with practical approaches 
to appropriately educate patients and therapies used in 

chronic lymphocytic leukemia. 
www.pharmacytimes.org/CLL-guidebook

Patient Counseling Video Vignettes



42 PHARMACYTIMES.ORG
APRIL  2022

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.



43PHARMACYTIMES.ORG
APRIL  2022

www.pharmacytimes.org

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 

FIGURE. PHARMACIST EXPERTISE75
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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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COUNSELING CORNER

SCREENING, MANAGEMENT, AND POTENTIAL DRUG 
INTERACTIONS WITH BTKi79

Atrial fibrillation
• Regular electrocardiogram monitoring 
• Consider anticoagulation if CHA2DS2-VASC ≥2 and  
HAS-BLED >3

• Pharmacologic strategies for rate control: β-blockers 
recommended due to drug interactions with CYP3A 
inhibitors (eg, diltiazem, verapamil)

• May consider ibrutinib dose reduction; consider alternative 
treatment regimen if suboptimal hematologic response

Hypertension
• Regular blood pressure monitoring
• Manage blood pressure according to patient comorbidities 
(eg, target <130/80 mm Hg if coexisting diabetes)

• Recommend angiotensin-converting enzyme inhibitor; 
angiotensin receptor blocker

Bleeding
• Review risk factors for bleeding (eg, antithrombotic drugs, 
age, severe hypertension)

• Minor bleeding: continue BTKi; supportive measures
• Major bleeding: hold BTKi; hold any anticoagulation; 
re-challenge based on risk-benefit after bleeding controlled

• Peri-operative: hold BTKi 3-7 days before procedure
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Patient Counseling Video Vignettes
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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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