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In Memoriam:
Michael J. Hennessy Sr

Mike Hennessy was the beloved chairman
and CEO of MJH Life Sciences®.

M

ICHAEL J. HENNESSY SR,
founder and chairman
of MJH Life Sciences®,
died on November 21, 2021. He
leaves behind a successful legacy
of innovation and entrepreneurial
spirit that continues to drive his
company to deliver a “whiteglove experience” as the largest
privately held medical media
company in North America.
He spent his career turning his
passion for building businesses
and creating jobs into a run of
successful ventures and brands.
Following Hennessy’s graduation
from Rider University in 1982,
he started his career in medical
publishing as a sales trainee,
eventually advancing to the position of chief operating officer. In
1986, he became chief operating
officer of Medical World Business Press, which was part of the
launch of medical newspapers and other media products. The company prospered
and was eventually sold to a Boston, Massachusetts–based venture capital firm.
Hennessy launched MultiMedia Healthcare, LLC, in 1993 and built a
portfolio of award-winning clinical journals. In 2001, Freedom Communications, Inc, acquired MultiMedia HealthCare about the time that Hennessy was
pioneering a new approach to print and digital publishing with Intellisphere ®,
LLC (now part of MJH Life Sciences ®).
Guided by the principles of innovation and entrepreneurial spirit and
reflecting its founder’s dedication to improving quality of life through
health care research and education, Intellisphere ® publishes a variety of
integrated print and digital products on a range of topics in clinical medicine and research.
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To build a comprehensive multimedia and education platform, Hennessy added companies and
capabilities to the MJH Life Sciences ® portfolio.
In 2004, he acquired HRA ® (Healthcare Research
& Analytics), which has been the leader in health
care market research for more than 30 years. In
2005, Hennessy acquired ArcMesa Educators ® , LLC,
leaders in online certification for physicians, pharmacists, nurses, and other health care professionals.
Reflecting his lifelong interest in politics, Hennessy
acquired Campaigns & Elections magazine in 2005,
publishing the journal through Political World
Communications, LLC. He sold the publication to
Biteback Publishing in 2011.
In February 2008, Hennessy acquired the rights
to the journals Pharmacy Times ® and The American
Journal of Managed Care ®, both recognized in their
respective markets as authoritative, trusted media
platforms that provide essential information to a large
audience of health care professionals.
2011, MJH Life Sciences ® acquired Physicians’
Education Resource ®, LLC (PER ®), an accredited
continuing medical education company that is an
industry leader in producing high-quality, first-rate
oncology and hematology meetings and conferences.
The PER ® acquisition included a variety of multichannel educational activities, as well as the rights
to legacy medical meetings such as the annual Miami
Breast Cancer Conference ®.
Hennessy’s commitment to improving the lives
of patients with cancer is deeply rooted within the
halls of MJH Life Sciences ®. As a complement to the
industry-leading OncLive ® platform, he developed
the Giants of Cancer Care ® awards to recognize the
leaders and pioneers who often go unrecognized for
their contributions to advancing oncology care. He
further strengthened his commitment to education by
acquiring CURE Media Group in 2014, followed by
the purchase of the Chemotherapy Foundation Symposium, in his quest to provide oncology professionals
with focused education on innovative cancer therapy.

For more information, visit:
www.pharmacytimes.com/publications/
directions-in-pharmacy

In 2019, MJH Life Sciences® made its largest acquisition to date when it acquired the health care and industry
sciences divisions of UBM Medica, nearly doubling the
size of the organization and adding legacy titles such as
Medical Economics® to its already impressive portfolio.
This acquisition made the organization the largest
independently owned medical communications company
in North America. In addition to acquisitions, Hennessy
organically developed ancillary in-house agency divisions with Proximyl Health®, Truth Serum NTWK®, and
MJH Global Medical Affairs.
Later in 2019, Hennessy elevated his role to
chairman and named Mike Hennessy Jr to assume
the leadership role of the organization and carry on
the family legacy. The company enhanced its global
potential by entering into a long-term partnership
with BDT Capital Partners, LLC, in November 2021.
Because of Hennessy's broad business and educational experience, his counsel and insight had been
sought out by several organizations, including his alma
mater, Rider University, where he served on the board
of trustees and was elected to the executive committee.
In addition to being active in New Jersey and national
politics, Hennessy also had a long record of service
at the local level, where he was a strong advocate for
veterans and environmental issues.
Hennessy’s true passion was his relationship with his
wife, Patrice “Patti” Hennessy. After meeting her in
college, Hennessy devoted his life to Patti and raising
their 4 children.
Hennessy was Patti’s rock as she bravely battled
cancer for almost 10 years until her death in January
2020. Hennessy recently honored Patti by making a
donation to Rider University to expand the Science
and Technology Center at their alma mater.
The Mike and Patti Hennessy Science and Technology Center is set to be completed in 2022.
Hennessy’s legacy and “family first” mantra will
live on through his children, their spouses, and his 10
grandchildren. He will be greatly missed by his family,
his friends, and his MJH Life Sciences ® family. ■
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Trends in Oncology Pharmacy in 2022

The industry has been ushered in to a new age of medicine.
DAN STEIBER, RPH, EDITOR-IN-CHIEF

Dan Steiber, RPh
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Just as the pharmacy profession has
continued to evolve, so does our publication. With the Pharmacy Times ® platform
acting as a mainstay of our profession since
1987, we decided to strengthen our tie to its
history with a new name: Pharmacy Times
Oncology Edition™.
Let us explore some trends that we should
anticipate for oncology pharmacy in 2022.

New Oncology Drug Approvals

Despite the challenges brought on by the
pandemic, the pharmaceutical industry
continues to churn out oncology therapies at
a frenetic pace. With more than 21 new drugs

EVE / STOCK .ADOB E.COM

O

VER THE PAST year, pharmacists have
overcome many of the challenges
imposed on our profession during
COVID-19. Although the virus still
dominates the headlines, pharmacists have
found innovative strategies to navigate
through the pandemic and provide even
better care for our patients.
During the pandemic, pharmacies have
become the primary site of COVID-19
vaccinations—pharmacists are accessible,
clinically educated experts who are willing
to lead. Furthermore, with the explosion
of new therapies for cancer, the role of the
oncology pharmacist continues to expand.

FR O M T H E
E D I TOR
a bout 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.

approved to treat cancer in 2021, the industry broke its
record of 20 cancer drug approvals, which was set in
2020. 1 This is an amazing feat, considering the research
and development challenges posed on the industry
during the pandemic. Nonetheless, the industry has
found a way to work quickly and effectively in this new
virtual landscape.
We are also seeing an even greater acceleration
on the precision medicine front. Precision medicine
provides oncology pharmacists with the ability to
select a medication and dose based on patient-specific
genomic factors. Through genome sequencing,
generic information is gathered so that scientists can
secure specific abnormalities and design products
with therapies targeting tumors.
Personalized therapies will also be a dominant
player in the new molecular-entity approvals oncology
stable, as this category continues to mature and innovate at an accelerated pace. Precision medicine is not
only effective, but its ability to target cancer cells also
allows patients to experience fewer adverse effects and
complications from their therapy.
Because much of the drug approval process is the
continued proliferation of clinical trials, investigators
from these trials have had to work to adjust to a new
practice environment to continue their efforts. Candidate recruitment has had to shift to be more virtual in
nature, and thanks to these pandemic-based adaptations, the number of trials has risen. This increase in
trials will likely continue this year in alignment with
the increase in drug candidates. Further, not only
do more trials mean a greater likelihood of clinical
breakthroughs, but participating patients will have
more access to new treatment options as well.

New Technologies

The use of artificial intelligence in the development
of new drugs will also be a hot trend for 2022. With
recent software innovations, it has become easier to
interpret millions of pages of scientific literature and
data, which can help investigators and pharmaceutical

companies quicken the pace of
SCAN THE QR
drug development.
CODE or visit
To succeed in their role, oncology
https://bit.
ly/2W4LieX to
pharmacists are trained to develop a
learn more.
disciplined approach to documentation
of data. Although it remains a core element of the job,
data management is also one of the more challenging
areas of our work. In 2022, we will continue to see
more efficiency in clinical data management systems
and greater accessibility of those data as key points
of development.
Furthermore, there is growth toward the use of a
single platform that integrates all health information
technology systems. Beyond the clinical benefit, this
would reduce the costs associated with managing
different information systems. Additionally, associated
efficiency increases will better facilitate the use of
health care data, which can be leveraged as a tool for
research and development, as well as help create better
treatment plans for patients with cancer.
Gone are the days of pharmacists being tied to
computer terminals to complete tasks. Mobile health
technology on smartphones, tablets, and wearable
technology has now made it possible for clinicians to
gather relevant data more quickly and easily than ever
before. With these advances, patients are better able to
communicate with their oncology teams, educate themselves on their own care, and provide self-driven data
inputs that can enhance their teams’ ability to provide
that care.
When combined with telehealth, digital tools offer
clear health benefits, with evidence mounting that
these tools may be able to reduce health care costs. In
2022, it seems likely that we can expect more innovation in software and hardware, such as smartwatches
and phones, that will support wireless data-capturing
systems; additionally, with the expansion of 5G, there is
the potential for continuous and transparent data capture
on the horizon. Patients can be monitored closely from
the comfort of home as opposed to being constrained to
a traditional clinical setting. »
®
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Telehealth

With the push toward telemedicine, both the provider
community and payers urged patients with cancer to
seek care through virtual platforms. Although all practice settings have developed options for a wide range
of telehealth services, patients with cancer had to
adapt to virtual alternatives in multiple facets of their
care. With payers watching these trends, there will be
a shift in 2022 toward reimbursement that enhances
patients’ access to this virtual care. With telehealth
continuing to play a vital role in the care of immunocompromised patients during the pandemic, this move
on the payer side is a welcome change for patients.

An Increased Role for Oncology Pharmacists

In 2022, the role of the oncology pharmacist will
continue to grow. Because the pharmacist pool has
shrunk due to the pandemic, oncology pharmacists
are filling in those gaps and expanding the scope of
their practices.
Additionally, there has been a shortage of welltrained oncologists and nurses due to the pandemic’s
strain on our health care system; again, oncology
pharmacists stepped up. As the drug expert on the
cancer care team, the oncology pharmacist has become
an integral component of the work done.
With these changes, it is likely that oncology
pharmacists’ responsibilities will grow to further
incorporate the education of patients and caregivers on
medications, as well as support the goal of improving
medication adherence. Additionally, the role of
oncology pharmacists in 2022 will likely be more
engaged with developing treatment guidelines, leading
pharmacy and therapeutics committees, establishing

standards, enforcing policies, and applying clinical
pathways in all areas of practice, including hospital,
institutional, specialty, and ambulatory.

Specialty Oncology Pharmacy
New oral oncology drug approvals will be an important part of 2022, and specialty oncology pharmacists
are the predominant dispensers of these products.
Oncology specialty pharmacies continue to develop
unique programs and services to support patient-based
drug utilization plans, optimal oncology therapy selection, and maximized cost-management outcomes.
We will also see more demands from health plans
and prescription benefit managers to increase the
use of evidence-based drug management strategies,
including comparative-evidence research and testing
quality and biomarkers, to drive appropriate cancer
therapy selection. Pharmacy benefit managers and plan
sponsors are demanding that programs provide insight
into medical and pharmacy benefits.
However, there is a reason approximately 80% of
the specialty pharmacy revenue is generated by 5
payer-owned specialty pharmacies. In 2022, payers
will continue to impose their will and leverage in the
oral oncology space and, where possible, other dosage
forms, creating even more market share.
Overall, trends in the oncology pharmacy space in
2022 are ushering the industry into a new age of medicine. Although oncology pharmacists may be pressed
forward by the force of this change, we will certainly
not sit idly by as we are propelled toward the future of
our industry—it’s not in our nature. ■
VISIT PHARMACYTIMES.COM FOR REFERENCES.

Pharmacy Times Oncology Edition TM 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 lines of oncology care and are willing 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 Edition TM is committed to setting the publication standard through expert-written articles focused on
the “real world” of oncology pharmacy practice.
We welcome your feedback on this topic and others you would like us to explore in future editions of Pharmacy Times Oncology
Edition TM . Please contact me at dsteiber@specialtypharmacytimes.com regarding your questions and comments.
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a bout the author JUSTIN LINDHORST, MBA, is marketing director/regional care
coordinator at BioMatrix Specialty Pharmacy in Plantation, Florida.

The Evolution of the
Oncology Pharmacy
Effective specialty
pharmacies learn to meet
the changing needs
of patients and stakeholders.
J U S T I N L I N D H O R S T, M B A

A Brief History of the Rise
of Specialty Pharmacy

Beginning in the late 1970s and early 1980s, treatment advancements and new therapies made home
management for patients with rare or chronic health
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conditions possible. Despite these
advancements, retail pharmacies were
largely unequipped to serve patients with conditions
such as cancer, HIV/AIDS, hemophilia, multiple sclerosis, or other rare diseases. Medications to treat these
conditions were costly and clinically complex; they
required specialized handling and/or administration
routes. The therapies also posed an additional risk for
traditional pharmacies—it was often difficult to obtain
required timely third-party reimbursement, particularly
when compared with the process for reimbursement for
common therapies dispensed in a retail setting. 2
Specialty pharmacies emerged as a solution to these
problems, facilitating medication access, easing the
coordination of billing and reimbursement support,
and providing the high-touch patient services required
for effective home management of rare and chronic
health conditions.

The Evolution of Oncology Treatment

As specialty pharmacies began to form during the
1980s and 1990s, oncology treatment was experiencing
an evolution that would establish the need for today’s
oncology-focused specialty pharmacy. Treatment
during this time still primarily consisted of surgery,
radiation, intravenous chemotherapy, or some combi-

A RTINSPIRING / STOCK.A DOBE. COM
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N 1995, SPENDING for oncology medications made
up just 3% of total drug expenditures in the United
States. In 2020, that number climbed to 15%.
Oncology medication is now one of the single largest
drivers of specialty spending—increasing on a net
basis by an astonishing 316% since 2011. In the next
5 years alone, 100 new oncology medications are
expected to reach the global market, culminating in
over $300 billion in oncology drug spending by 2026. 1
Oncology treatment is rapidly evolving. So, too,
are the needs of patients, prescribers, pharmaceutical
manufacturers, and payors. As the health care industry
in the United States pivots toward a value-based
system, specialty pharmacies play an increasingly
important role in advancing positive health outcomes,
controlling costs, and providing real-world insights
into the impact of specialty medications used to treat
cancer. This article examines the evolution of specialty
pharmacy to meet the needs of patients and other
health care stakeholders in the oncology space.

COV E R
FE AT U R E

Today, oncologists are deploying highly
targeted treatment plans tailored to the
genomic composition of tumors.
nation of the 3. These methods often
destroyed healthy cells in addition
to cancerous ones and relied on
treatment primarily in the inpatient
setting. Further, they were associated with a litany of challenging
adverse effects. Scientific advancements during this time led to promising
research and exploration of new treatments, including targeted therapies
and immunotherapies. 3
In addition, the late 1990s and early
2000s saw the advent of oral chemotherapy,
which significantly improved treatment convenience
and ease of administration. 4 At the same time,
cancer survivorship was increasing, and the medical
community began to focus on treating and managing
cancer as a chronic health condition rather than an
acute disease. 5 These treatment advancements and
the emerging view of cancer as a chronic condition
contributed to the need for increasingly specialized,
oncology-focused pharmacy services and support.
Today, oncologists are deploying highly targeted
treatment plans tailored to the genomic composition
of tumors. The growing field of precision medicine
combines sophisticated cancer diagnostics with
targeted specialty drugs to slow or halt
cancer progression.
“The growing field of precision medicine, limited
distribution drugs, combination therapies, and the
push for value-based programs have created the need
for additional pharmacy specialization,” said Marc
Stranz, PharmD, chief clinical officer of BioMatrix
Specialty Pharmacy. “Understanding distribution
requirements, drug response, adverse events, compliance support, cost-containment strategies, data
management, and patient assistance programs are just
a few of the drivers influencing the ongoing evolution of oncology pharmacy.”

The Center of Excellence

During the 1990s, fewer than 30 specialty drugs were
on the market. 6 Today, there are hundreds of specialty
medications and a robust pipeline of new treatments
for patients with chronic and rare diseases.
Although still focused primarily on providing medication access and clinical and other support services,
the modern specialty pharmacy has evolved to better
meet the needs of unique patient populations and
their health care stakeholders, including prescribers,
pharmaceutical manufacturers, and payors.
“With an increasing number of specialty medications
and the advent of precision medicine [to treat] cancer,
the importance of clinical support and interventions
provided by oncology-experienced specialty pharmacists continues to grow,” said Royce Burruss, MBA,
RPh, FASCP, corporate director of clinical services
at BioMatrix Specialty Pharmacy. “We continue to
focus on updating and enhancing our support services
and drug treatment guidelines while leveraging our
deep experience in oncology to effectively support the
evolving needs of those we serve.”
Any state-licensed pharmacy can designate itself
as a specialty pharmacy. 7 As specialty pharmacies
proliferated in the 2000s, accreditation became a
critical means to validate competency, measure
quality, and differentiate services. In 2015, 378
pharmacy locations in the United States held
specialty pharmacy accreditation from leading
health accreditation agencies, the Utilization Review
Accreditation Commission (URAC) and/or the
Accreditation Commission for Health Care (ACHC).
Today, that number is over 1200. 8
Accreditation has quickly emerged as the gold standard of how specialty pharmacies demonstrate value
to health care stakeholders. In addition to standard
specialty pharmacy accreditation, organizations such
as the URAC and the ACHC have established standards and best practices that allow pharmacies »
P HA R M ACY T I M ES O N CO LO G Y ED I T I O N T M
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to demonstrate a deeper level of specialization in
categories such as oncology and rare disease.
In addition to accreditation and as an answer to
the evolving complexity of our health care system,
forward-facing specialty pharmacies are centralizing
their clinical and administrative expertise on creating
centers of excellence (COEs) that focus on key therapeutic categories, such as oncology. Health care in the
United States is fragmented, complex, and currently
pivoting from a system focused on volume to a system
focused on value. The COE model fundamentally
aligns with value-based health care principles and
allows specialty pharmacies to provide a consistent
experience and meaningful support throughout the
patient journey. 9
“As the function of specialty pharmacy has
evolved, our oncology COE applies advanced clinical
expertise with a focus on timely access to therapy,
enhanced visibility, and exceptional communication,”
said Joshua Stoneking, PharmD, vice president of
oncology at BioMatrix Specialty Pharmacy. “The COE
streamlines all pharmacy operational efforts. Patient
outcomes are improved when therapy is accessed
quickly, enhanced communication provides prescribers
[with] confidence [that] their patients are not ‘falling
through the cracks,’ and pharmaceutical manufacturers, providers, and payors benefit from visibility
into real-world data demonstrating the impact of
prescribed therapies.”
Additionally, through the combination of institutional
and individual employee expertise, the COE model
empowers staff to deploy customized solutions to
modern health care challenges.
“Many of our oncology COE employees have over
a decade of experience or specialized board certifications,” Stoneking explained. “These employees are
extremely passionate about what they do—the COE
model enables and empowers them to provide precision,
custom solutions to navigate real-world, day-to-day
challenges occurring within our health system.”
The specialization required to meet accreditation
standards and establish an effective COE can also
have a positive impact on employees and organizational culture. The COE model establishes clear
performance indicators, unites employees under

12
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shared goals, and fosters a collective understanding
of what constitutes value.
“A COE creates a pool of resources focused on very
specific outcomes. That specificity engages staff,
simplifies training, and promotes continuous process
improvement,” Stranz explained.

An Ongoing Evolution

By 2023, it is predicted that 65% of new drug launches
will be specialty therapies treating cancer and other rare
diseases. 9 The push for value-based care, the ongoing
pandemic, rising rates of cancer incidence, and a
shortage of medical oncologists are among just a few of
the factors that will continue to influence the need for
and evolution of specialty pharmacy.
Currently, pharmacies primarily are meeting the
changing needs and expectations of patients and health
care stakeholders with accreditation and COE modeling.
Effective specialty pharmacies will embrace this evolution, focusing their expertise on improving clinical and
support services while providing solutions to existing
and emerging health care challenges. ■
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Insights Recap
Waldenström Macroglobulinemia: Common Presentations,
Treatment Strategies

The uncommon disease shares features of both lymphoma and myeloma.
SKYLAR KENNEY

I

N A PANEL discussion for Pharmacy Times ®,
experts in the field examined multiple aspects of
Waldenström macroglobulinemia (WM), including
how it presents, what pharmacists should know about
the disease, and how to treat it.
WM is an uncommon lymphoma, with approximately
3000 new cases reported each year in the United States.1
According to Steven P. Treon, MD, PhD, director of
the Bing Center for Waldenström’s Macroglobulinemia,
an attending physician for medical oncology at DanaFarber Cancer Institute and Brigham and Women’s
Hospital, and an associate professor of medicine at
Harvard Medical School in Boston, Massachusetts, the
disease shares features of both lymphoma and myeloma.
“As a result, the therapies that we typically use are
meant to cover the clone that transcends both mature B
cells and plasma cells,” Treon said during the discussion.
“And so classically with chemoimmunotherapy, we’ve
had to combine drug therapy that goes after lymphoma
along with drug therapy that goes after myeloma so we
can cover the entire clone.”
Treon also noted that WM can present several ways,
with hyperviscosity syndrome being a common manifestation for patients.
“[WM] can have the IgM antibody made by tumor cells
acting as autoantibodies,” Treon said. “[It] can [cause] renal
failure because of the deposition of those antibodies, as well
as amyloidosis. [WM] can present with classical cytopenias,
and [it] can also present with bulky masses and even disease
that gets into the [central nervous system (CNS)] space.”
For this reason, Treon explained, it is important to
keep in mind from the pharmacy perspective that there
can be multicompartment disease.
“Sometimes even the dosimetry of some of the therapies that we use, and even the therapies themselves,
can be very much affected by what compartment we’re
looking to treat,” he said.

Additionally, the panel discussed methods of identifying the disease. They noted that although the MYD88
mutation is carried by 95% to 97% of patients with WM,
it is not unique to the disease because a small percentage
of patients with marginal zone lymphoma also present
with the mutation.2 Further, it is extremely common for
individuals with primary CNS lymphoma to harbor a
MYD88 mutation.
“What’s fairly unique to [WM] is [the] IgM protein
because the IgM that’s made by the tumor cells can
mediate a lot of the morbidity,” Treon said. “And as a
result, when you’re thinking about therapy, you want
to think about ways that you can actually turn that IgM
off—how you can target the tumor cells in a way that
you can get that IgM down and, many times, get it down
very rapidly, especially with somebody with hyperviscosity syndrome.”
According to Treon, approximately 30% of patients
with WM do not require immediate treatment. If a
patient with WM is feeling well and has no symptoms
of clinical significance, he said health care professionals
can “watch and wait” before initiating any treatment.
Guidelines from the National Comprehensive Cancer
Network define points at which providers should shift to
active treatment.
“It is important to recognize that a fair number of
patients...meet the diagnostic criteria but are relatively
asymptomatic,” Treon said during the discussion. “We
tend to treat people who have very high IgM levels. If
they’re above 6000 mg/dL, we’ll treat them because the
data that we have when we’ve published seem to suggest
that they’re more likely to get into trouble than not, and,
therefore, why wait until somebody gets into trouble?
Because the manifestations of hyperviscosity sometimes
are irreversible, like bleeding in the retina.” ■
VISIT PHARMACYTIMES.COM FOR REFERENCES.
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BREAST CANC ER
TR ENDS IN 2022

Looking Ahead: Trends in Breast Cancer
Care in 2022
An emerging focus is aligning targeted, safe,
and effective therapies with patient goals.
ROBERT MOWNN, PHARMD

18
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LTHOUGH TREATMENT OUTCOMES
for patients with breast cancer have
improved in recent years, data have
shown that 1 in 8 women is likely to
develop breast cancer in their lifetime.1
In 2021 alone, the United States recorded
281,550 new cases of invasive breast
cancer, 49,290 new cases of noninvasive
breast cancer, and 43,600 deaths from the
disease.2 Currently, the evolving treatment
approaches center on manipulating and
targeting each tumor’s molecular identity to
effectively treat the disease.
With the use of more sensitive screening
protocols and sophisticated molecular
testing, survival rates of patients with breast
cancer are favorable. When breast cancer is
localized, survival rates can approach 99%;
when the cancer is regional (eg, metastasis to neighboring/surrounding tissues),
survival rates are approximately 86%.3
However, when cancer metastasizes to
the lung, liver, bone, or brain, survival
rates for patients with breast cancer drop
to 28%. For this reason, early detection,
prompt treatment, individualized therapy,
and more tolerable and effective regimens
are crucial to improve patient outcomes. 3
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The majority (approximately 72%)
of breast cancers are hormone sensitive
(hormone receptor [HR]+/HER2-).4 The
second most common subtype (approximately 13%) is aggressive triple-negative
breast cancer (TNBC, or HR-/HER2-),
followed by hormone-sensitive/HER2sensitive breast cancer (HR+/HER2+)
at approximately 10%, and HR-/HER2+
breast cancer at 5%.4
When directing next steps in a treatment
plan, staging is often the most important
factor. Once oncologists determine the
stage and main genotype, the clinical team
will work collaboratively with the patient
to decide the best treatment strategy.

Breast Cancer Treatment

Clinicians use a few core therapies alone
or, for greater efficacy, in combination
with another therapy for breast cancer
treatment (See TABLE 1 4); TABLE 2 4 provides
further examples of breast cancer therapies used for treatment.
Patients with early-stage breast cancer
(stages 0, I, II, or III) generally undergo
primary surgery followed by adjuvant
treatment. When the cancer is late,
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advanced, or metastatic at stage IV, surgical interventions are usually not an option and medication therapy
is the mainstay.
Molecular targets and potential future changes for
combatting breast cancer are as follows:
• HR—Recent studies found that when started early, HR
regimens can be as effective as traditional chemotherapy
options and minimize adverse events.5
• HER2—The success of trastuzumab (Herceptin; Genentech
USA, Inc) and pertuzumab (Perjeta; Genentech USA, Inc) has
sparked interest in exploiting HER2 as a target. Recently, the
FDA approved margetuximab-cmkb (Margenza; MacroGenics,
Inc), which may be effective for select patients as well.6
Additionally, cytotoxic drug conjugates have made significant
progress, with more agents undergoing clinical trials.
• PD-1/PD-L1—The immunotherapy space, including investigation into the PD-1/PD-L1 pathway, is exploding due to findings
that it may deter or treat brain metastases.7
• PARP—Mutations such as BRCA1/2 and PALB2 have been
identified as PARP inhibitor targets, especially in the treatment of metastatic TNBC.8
• Cyclin-dependent kinase 4 and 6 (CDK4/6)—More
research efforts are combining CDK4/6 agents with endocrine therapies in metastatic HR+ breast cancers, which
may enable patients to avoid traditional chemotherapy if
proven effective.9
• Tyrosine kinase inhibitors (TKIs)—Oral medications such
as tucatinib (Tukysa; Seagen Inc), lapatinib (Tykerb; Novartis
Pharmaceuticals Corporation), neratinib (Nerlynx; Puma
Biotechnology, Inc), and newly developed TKIs may protect
against brain metastases and have a role in HER2+ metastatic breast cancer treatment.10
• PI3K—Alpelisib (Piqray; Novartis Pharmaceuticals Corporation) has shown promise in the SOLAR-1 (NCT02437318)11
and BYLieve (NCT03056755)12 clinical trials and may benefit
patients with PIK3CA-mutated tumors or HR+ metastatic
breast cancer.
• V EGF-A—Antiangiogenesis drugs such as bevacizumab
(Avastin; Genentech USA, Inc) have returned to clinical
trials combined with chemotherapy/immunotherapy, which
may have potential in the treatment of metastatic HR+
breast cancer.13
• HDAC (histone deacetylase)—Entinostat and tucidinostat are
both in clinical trials for various cancers. Tucidinostat is also
currently recruiting for a phase 2 clinical trial for metastatic
HR+ breast cancer treatment.14

TABLE 1. Treatment Options Overview4
Stage

Treatment options
Surgery

0

Radiation therapy
Adjuvant hormone/endocrine therapy

Goal of therapy
Prevent proximal spread
of cancer

Surgery
Radiation therapy
Chemotherapy

I

Immunotherapy

Cure
Prevent relapse

Targeted therapy
Adjuvant hormone/endocrine therapy
Surgery
Radiation
II/III

Chemotherapy

Cure
Prevent relapse

Immunotherapy
Targeted therapy
Adjuvant hormone/endocrine therapy
Chemotherapy

IV

Immunotherapy
Targeted therapy
Hormone/endocrine therapy

Provide disease state
management
Increase life expectancy
Palliate symptoms/pain

TABLE 2. Therapies Employed in Breast Cancer4
Therapy

Example

Surgery

Lumpectomy, mastectomy

Radiation

Intraoperative radiation therapy, 3D-conformal
radiotherapy, intensity-modulated radiotherapy,
brachytherapy

Chemotherapy

Taxanes, anthracyclines, etc

Hormone/endocrine
therapy

SERMs/SERDs, AIs, ovarian suppression medications (eg, follicle-stimulating hormone therapy),
GnRH agonist/antagonist therapy

Targeted therapy

HER2 inhibitors, PARP inhibitors, CDK4/6 inhibitors, mTOR inhibitors, TKIs, PI3K inhibitors, HDAC
inhibitors, VEGF inhibitors

Immunotherapy

PD-1/PD-L1 inhibitors

3D, 3 dimensional; AIs, aromatase inhibitors; CDK4/6, cyclin-dependent kinase 4 and 6; GnRH,
gonadotropin-releasing hormone; HDAC, histone deacetylase; SERDs, selective estrogen receptor
degraders; SERMs, selective estrogen receptor modulators; TKIs, tyrosine kinase inhibitors.

• TROP2 (tumor-associated calcium signal transducer 2)—The
FDA approved sacituzumab govitecan-hziy (Trodelvy; Gilead
Sciences, Inc) in 2021 for the treatment of metastatic disease
in TNBC; currently, more agents in this novel class are being
developed, studied, and assessed.15
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TABLE 3. Treatment Regimens for HR+/HER2- Breast Cancer4
Early stage

Late stage
Same endocrine therapy as early stage, if not already received

Tamoxifen
• Premenopausal

• T oremifene may be used as an alternative to tamoxifen.
• T amoxifen may be combined with either ribociclib (Kisqali; Novartis Pharmaceuticals Corporation) or everolimus (Afinitor; Novartis Pharmaceuticals Corporation).

Anastrozole (Arimidex; ANI Pharmaceuticals, Inc) or alternative aromatase inhibitor (eg, letrozole [Femara; Novartis Pharmaceuticals
Same chemotherapy as early stage, if not already received
Corporation] or exemestane [Aromasin; Pfizer Inc])
• Premenopausal or postmenopausal
Dose-dense/non–dose-dense doxorubicin (Adriamycin; Bedford
Laboratories) and cyclophosphamide with paclitaxel
• Followed by either weekly or biweekly paclitaxel

Aromatase inhibitor and CDK4/6 inhibitor
• A bemaciclib (Verzenio; Eli Lilly and Company), palbociclib (Ibrance; Pfizer Inc), or ribociclib
Fulvestrant (Faslodex; AstraZeneca)
•M
 onotherapy
•W
 ith everolimus

Docetaxel and cyclophosphamide

•W
 ith alpelisib (Piqray; Novartis Pharmaceuticals Corporation)
o PIK3CA-mutated tumors
•W
 ith CDK4/6 inhibitor
o A bemaciclib, palbociclib, or ribociclib

Docetaxel + doxorubicin + cyclophosphamide

Exemestane and everolimus
Less common monotherapy options
• E thinylestradiol

Cyclophosphamide + methotrexate + fluorouracil

•M
 egestrol acetate
• F luoxymesterone
• A bemaciclib

CDK4/6, cyclin-dependent kinase 4 and 6; HR, hormone receptor.

Chemotherapy often has off-target effects due to its
cytotoxic nature, but it still has a place in treatment as
a monotherapy or in a combination treatment. Moving
forward, investigators are formulating chemotherapy
in more tolerable, convenient, and effective vehicles
such as oral dosage forms or drug-antibody conjugates
with targeted payload deliveries that exhibit less offtarget effects.
During the clinical decision-making process
around treatments, breast cancer subtypes have a
direct impact on therapy options. TABLE 3 summarizes treatment approaches for the common HR+/
HER2- subtype. 4
Most breast cancer is hormone sensitive, which
implies that both the estrogen receptor and progesterone receptor can be targeted to inhibit tumor growth.
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Additionally, shifting from traditional chemotherapy to
a more effective targeted endocrine therapy, especially
when resistance to endocrine therapy develops, can
have a significant impact. Comparative research, early
detection, and an optimized medication repertoire may
make this shift a possibility soon. Regardless, results
from the TAILORx trial (NCT00310180) and guidance
from the National Comprehensive Cancer Network
support the integration of chemotherapy and endocrine
treatment when recurrence potential is high.16
Patients with both the HR+ subtype and HER2+
subtype (triple positive) can receive all the endocrine
therapy options shown in Table 3; these patients can
also receive all chemotherapeutic options in addition
to HER2+ guided treatment plans. 4 In TABLE 4 , treatment approaches for the HER2+ subtype are included. 4

B R E AST CA N C E R
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TABLE 4. Treatment Regimens for HER2+ Breast Cancer4
Early stage
Doxorubicin + cyclophosphamide
• Followed by paclitaxel with trastuzumab and pertuzumab
o F ollowed by trastuzumab and pertuzumab
Docetaxel + carboplatin + trastuzumab
• Followed by trastuzumab monotherapy
Paclitaxel and trastuzumab
• Followed by trastuzumab monotherapy
Docetaxel + carboplatin + trastuzumab + pertuzumab
• Followed by trastuzumab and pertuzumab

Late stage
Same chemotherapy as early stage, if not already received
•W
 ith or without trastuzumab
Pertuzumab and trastuzumab with either:
•D
 ocetaxel
• P aclitaxel
Ado-trastuzumab emtansine
Capecitabine with either:
• L apatinib
•D
 ocetaxel
Other chemotherapeutic agents include:
• L iposomal doxorubicin
• E ribulin

Doxorubicin + cyclophosphamide
• Followed by paclitaxel and trastuzumab
o F ollowed by trastuzumab monotherapy

•G
 emcitabine
oW
 ith or without paclitaxel
• V inorelbine
• A lbumin-bound paclitaxel
• Ixabepilone
• P aclitaxel and bevacizumab

Epirubicin and cyclophosphamide

Tucatinib

Adapted from National Comprehensive Cancer Network breast cancer guidelines.

In HR+/HER2+ patients, trastuzumab can be
combined with fulvestrant or aromatase inhibitors
(AIs) with or without lapatinib, and AIs can be used
with lapatinib and without trastuzumab. However,
endocrine therapy is not indicated for HR- subtypes.

TNBC

Cancers that lack estrogen receptor, progesterone
receptor, or HER2 are difficult. Because TNBC lacks
targets, the most effective treatments for early and
late stage are identical to options found in Table 3. 4
In any stage, clinicians may use adjunctive therapy
options, such as atezolizumab (Tecentriq; Genentech
USA, Inc) with albumin-bound paclitaxel (with PD-L1
expression), pembrolizumab (Keytruda; Merck Sharp
& Dohme Corp; with PD-1 expression), platinums,
capecitabine, or sacituzumab govitecan-hziy. 15,17,18

Conclusion

The growing trend is targeted, safe, and effective
therapy that aligns with the patient’s goals. Currently,
there are unmet needs for therapy options that target
HER2, for antibody-drug conjugates, and for more
advanced-stage therapies for those with TNBC.
However, it seems likely that in the future, we can
expect to see more effective oral therapy options for
HER+ cases.
Today, research is primarily focusing on reducing
progression, propagation, and treatment-resistant
genotypes; however, clinicians should remain open
to the de-escalation of chemotherapy and/or invasive
surgical procedures because other options may be as
effective or superior. ■
VISIT PHARMACYTIMES.COM FOR REFERENCES.

P HA R M ACY T I M ES O N CO LO G Y ED I T I O N T M
FE B RUA RY 2 02 2

21

HEM ATOLOGY
MULTIPLE M Y E LO M A

A Look at Multiple
Myeloma Treatment
Options in the Pipeline

A variety of drugs from
several medication classes
are under investigation.
JENNIFER GERSHMAN, PHARMD, CPH
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CCORDING TO THE American Cancer
Society, approximately 12,000
deaths were caused by multiple
myeloma (MM) in 2021. 1 Current drug
therapies on the market to treat MM
include chemotherapy, corticosteroids,
immunomodulating agents, proteasome
inhibitors, histone deacetylase
inhibitors, monoclonal antibodies,
antibody-drug conjugates, and nuclear
export inhibitors.
However, the MM pipeline is continuously expanding, with a variety of drugs
on the horizon. Treatment options under
way for MM include several medication
classes, such as naked monoclonal antibodies, bispecific antibodies, and chimeric
antigen receptor (CAR) T-cell therapy.
Pharmacogenomics also has a critical
role in the MM drug pipeline. For this
reason, pharmacists play an important
part on the interdisciplinary team as
educators of other health care professionals on treatment options in the works.
It is crucial that patients’ health care
teams remain up-to-date with the most
current drug information for treatment
optimization, and pharmacists can often
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be looked to as the primary sources of
that information.

Multiple Myeloma Drug Pipeline
Naked monoclonal antibodies

Naked monoclonal antibodies are novel
agents that target a specific protein on
the surface of MM cells, enabling the
patient’s immune system to eliminate the
targeted myeloma cells.
Coming down the pipeline in this drug
class is felzartamab (TJ202/MOR202;
I-Mab), which is an investigational
human monoclonal antibody directed
against CD38 on the surface of MM cells
that uses innovative technology derived
from MorphoSys’ HuCAL. 2 Patient
enrollment for the phase 3 registrational
trial in China of felzartamab in combination with lenalidomide (Revlimid;
Bristol Myers Squibb) for second-line
treatment of MM has completed, and the
biologics license application is expected
to be submitted to the US FDA in the
near future. 2
The novel anti-CD38 antibody TAK-079
(Takeda) was shown to be safe and well
tolerated in patients with relapsed/refrac-
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tory MM, according to research presented at the 2020
American Society of Clinical Oncology Virtual Scientific Program.3,4 TAK-079 is a subcutaneously administered monoclonal antibody, and patients were eligible to
participate in a phase 1b study of the drug after at least
3 lines of therapy and prior exposure to immunomodulatory drugs, proteasome inhibitors, alkylating agents,
and corticosteroid therapy.4 In total, 34 patients were
enrolled across 5 fixed-dose cohorts, and no serious
systemic infusion-related reactions were reported in the
preliminary results.4
Bispecific antibodies

Classified as antibody-based immunotherapy, bispecific antibodies contain 2 antibody fragments that have
been fused together: One fragment targets myeloma
cells (making them easier for the immune system to
locate), and the other helps immune cells (by boosting
their ability to find myeloma cells). 3 Most agents in
this class target B-cell maturation antigen (BCMA)
on the myeloma cell and bind to a protein called CD3
found on the surface of T cells. 3
Elranatamab (PF-06863135; Pfizer Inc) is a BCMA
CD3-targeted bispecific antibody being investigated
in patients with relapsed/refractory MM. The phase 2
MagnetisMM-3 study (NCT04649359) is evaluating the
safety of elranatamab given subcutaneously in patients
with MM that is refractory to at least 1 drug therapy in
each of the 3 major classes of medications approved for
MM treatment, and the expected primary completion
date is June.5
Additionally, elranatamab has been granted fast
track designation by the FDA. The phase 1 results
from the study were presented at the 63rd American
Society of Hematology Annual Meeting and Exposition in December 2020, with the results demonstrating that 83% of patients achieved a clinical
response at the study dose, with no dose-limiting
toxicities observed. 5
CAR T-cell therapy

CAR T-cell therapy is a treatment in which the patient’s
T cells are genetically changed to attack cancer cells.3
PHE885 (Novartis) is an investigational BCMA cell

The MM pipeline is
continuously expanding,
with a variety of drugs
on the horizon.
therapy infusion in phase 1 clinical trials for the treatment of relapsed/refractory MM.6
The trial investigating PHE885 is currently
recruiting patients, with an estimated enrollment of
40 participants. The primary outcome measure is
dose-limiting toxicities during the first 28 days after
administration and the incidence and severity of
adverse events. 6
Pharmacogenomics and precision medicine

Utilizing pharmacogenomics enables treatments to be
tailored through targeted therapies for MM based on
patients’ genetic profile; this helps ensure an optimal
response to a drug regimen. Over the years, even though
survival has improved for patients with MM, most individuals eventually stop responding to treatment.7
Currently, the ongoing phase 1/2 MyDRUG study
(NCT03732703), which has an estimated primary
completion date of February, is evaluating the
following FDA-approved oncology medications
targeting specific gene mutations, which could add
future indications for MM 7,8:
•C
 obimetinib (Cotellic; Genentech USA, Inc):
RAF/RAS mutations
• E nasidenib (Idhifa; Celgene Corporation): IDH2 mutations
• A bemaciclib (Verzenio; Eli Lilly and Company): CDK
mutations
• E rdafitinib (Balversa; Janssen Biotech, Inc):
FGFR3 mutations
• Venetoclax (Venclexta; AbbVie Inc/Genentech USA, Inc):
chromosomal translocation t(11;14) ■
VISIT PHARMACYTIMES.COM FOR REFERENCES.
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PROSTATE CA N C ER
DAR O LUTA M I D E

Using Darolutamide in Nonmetastatic
Castration-Resistant Prostate Cancer

The drug’s novel molecular structure may result
in fewer toxic adverse effects.
LISA E. RUOHONIEMI, PHARMD
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AROLUTAMIDE (NUBEQA; BAYER)
is a new-generation oral androgen
receptor inhibitor indicated for
patients with nonmetastatic castrationresistant prostate cancer. 1
Although androgen deprivation therapy
is the mainstay of care for patients with
advanced hormone-sensitive prostate
cancer, most patients will subsequently
develop castration-resistant prostate
cancer. 2 In 2019, the FDA approved
darolutamide for these patients; the novel
molecular structure of darolutamide theoretically results in fewer and less severe
toxic adverse effects (AEs) than other
androgen receptor inhibitors currently on
the market. 1,3

Indications and Dosage

Available as a 300-mg oral tablet, darolutamide is recommended to be administered
to patients at a dose of 600 mg twice a day
with food. Patients on darolutamide should
also receive a gonadotropin-releasing
hormone analog concurrently or should
have had bilateral orchiectomy; patients
may continue treatment with darolutamide
until disease progression, which would be
assessed radiographically, or unacceptable
toxicity occurs. 1
If a patient experiences grade 3 toxicity
or higher or an intolerable reaction to
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darolutamide, it is important to withhold
dosing or reduce the dose to 300 mg
twice a day until the symptoms improve.
Upon symptom improvement, patients can
resume the standard regimen of 600 mg
twice a day. The manufacturer does not
recommend dose reduction below 300 mg
twice a day. 1

Mechanism of Action

In prostate cancer, the primary targets for
treatment are androgens and androgen
receptor signaling pathways. Darolutamide exerts its effects via competitive
inhibition of this androgen binding,
leading to the blockade of both the
androgen receptor nuclear translocation
and the androgen receptor–mediated transcription. This decreases signaling from
androgen receptors and reduces overall
serum androgen levels. 2

FDA Approval

The FDA's approval of darolutamide
was based on a review of the results
from the phase 3 multinational, randomized, double-blind, placebo-controlled
ARAMIS trial (NCT02200614). 3 The
study’s primary end point was metastasisfree survival, which is the standard end
point in trials involving castration-resistant prostate cancer. 3

P R O STAT E CA N C E R
DA R OLU TA M I D E

The novel molecular structure of darolutamide
theoretically results in fewer and less severe
toxic adverse effects than other androgen
receptor inhibitors currently on the market.
TABLE. Occurrence of All Grades of AEs in the ARAMIS Trial 1
AE

Darolutamide (n = 954)

Placebo (n = 554)

Fatigue

16%

11%

Pain in extremity

6%

3%

Rash

3%

1%

AEs, adverse effects.

During the study, median metastasis-free survival
was 40.4 months in the darolutamide group versus 18.4
months in the placebo group (HR 0.41; 95% CI, 0.34
to 0.50; P<0.001). Darolutamide reduced the risk of
metastasis or death from any cause by 59%, a benefit
evident across patient subgroups. 3

Assessing AEs
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During treatment with darolutamide, the most common
AEs experienced by patients are fatigue, pain in extremities, and rash (TABLE ). 1
Serious AEs occurred in 25% of patients receiving
darolutamide and in 20% of patients
receiving the placebo. 1
In the ARAMIS trial, investigators reported that the incidence
of AEs was generally similar

in the darolutamide and placebo groups. Further,
after adjustment for treatment duration or observation period, the differences between treatment and
placebo groups in the incidences of relevant AEs
either decreased or disappeared. 3 ■
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M ELANOMA
CO NDITIO N WATCH

Condition Watch: Melanoma

A roundup of top stories highlights recent research
on this serious skin cancer.
Study: Relatlimab, Nivolumab Improve ProgressionFree Survival in Metastatic Melanoma

F

INDINGS FROM A new study from The University
of Texas MD Anderson Cancer Center in Houston
showed that the combination of relatlimab and
nivolumab (Opdivo; Bristol Myers Squibb) doubled
the progression-free survival benefit in patients with
untreated, advanced melanoma. 1
Relatlimab is a novel antibody that blocks LAG3,
which is found on the surface of T cells. LAG3 is often
upregulated in patients with melanoma, as is PD-1,
which is inhibited by nivolumab. According to the
investigators, these data represent the first phase 2/3
clinical trial (NCT03470922) results from a third-generation checkpoint inhibitor and the first clinical trial
designed to compare combination checkpoint inhibitor
therapy vs nivolumab monotherapy in melanoma. 1
To continue reading, visit https://rb.gy/qgsdfk.

Nivolumab Plus Ipilimumab Improves
Overall Survival for Patients With Melanoma,
Brain Metastases

Combination therapy using nivolumab (Opdivo; Bristol
Myers Squibb) and ipilimumab (Yervoy; Bristol Myers
Squibb) demonstrated benefits to overall survival
(OS) for patients with melanoma that has spread to
the brain, according to phase 2 CheckMate204 trial
(NCT02320058) results published in The Lancet
Oncology. OS for asymptomatic patients receiving
the combination therapy was 71.9%, and patients with
symptomatic brain metastases or on corticosteroid
therapy had an OS rate of 36.6%. 2
“Inducing an intracranial response with combination immunotherapy has a direct and lasting impact
on survival for patients [with] melanoma [that] has
spread to the brain,” lead author Hussein Tawbi, MD,
PhD, said in a news release. 2 Tawbi is a professor of
melanoma medical oncology and codirector of the
Brain Metastasis Clinic at The University of Texas
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MD Anderson Cancer Center in Houston. “We’ve
shown that this treatment offers a chance of long-term
survival to patients with a historically dire prognosis.”
According to the investigators, approximately 40%
of patients with stage IV melanoma have brain metastases at diagnosis, and 75% develop brain metastases
at some point. Prior to the introduction of this therapy,
the 1-year survival rate for patients with melanoma
brain metastases was approximately 20%. 2
To continue reading, visit https://rb.gy/ecv6dh.

Individuals With Advanced Melanoma Benefit
From Immunotherapy As First-Line Treatment

More patients with advanced melanoma survived for
2 years or more when they received a combination of
2 immunotherapy drugs given before a combination of
2 targeted therapies, if needed, compared with individuals who started with targeted therapies. The finding
comes from the phase 3 DREAMseq clinical trial
(NCT02224781), which was stopped early because the
results became apparent sooner than expected. 3
“The drug combinations tested in this trial all
improve survival compared to prior standards of
care, but we now know which combination should be
administered first to achieve maximum benefit for
the vast majority of our patients,” Michael Atkins,
MD, said in a statement. 3 Atkins, deputy director and
professor at Georgetown Lombardi Comprehensive
Cancer Center, led the trial on behalf of the ECOGACRIN Cancer Research Group. “This trial should
provide clearer guidance to clinicians on when to
administer particular treatments.”
Findings from the trial showed that the 2-year OS
rate for individuals who received immunotherapies as
the first treatment was 72% vs 52% for individuals who
were treated with targeted therapies first. 3
To continue reading, visit https://rb.gy/vtqv9m. ■
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Patient Counseling Video Vignettes

This portion of the activity is unique and interactive, as
it simulates real patient cases. Access the simulation at
www.pharmacytimes.org/cervical

Introduction to Cervical
Cancer: Reviewing the Basics

Cervical cancer is the fourth most common
cancer, with nearly 15,000 new cases per
year. It is the fourth most common cause of
cancer death in women worldwide, and it is a
leading cause of cancer death in developing
countries where over 85% of new cases
occur.1,2 The overall 5-year relative survival
for cervical cancer is 66.3%; however,
prognosis is largely dependent on extent
of disease at diagnosis. Due to widespread
screening, the majority of patients in the
United States are diagnosed with localized
disease, which is associated with a 5-year
relative survival of 94%.3 Of note, incidence
and mortality are significantly higher in
low- and middle-income countries where
preventive measures such as screening and
human papillomavirus (HPV) vaccination
are less prevalent.

Persistent infection with a carcinogenic
strain of HPV is the primary cause of
cervical cancer.4 HPV types 16 and 18 cause
70% of cervical cancers and types 31, 33, 45,
52, and 58 cause an additional 19%.5,6 More
than 90% of infections are cleared through
cell-mediated immunity within 2 years of
exposure.7 However, persistent infection
can lead to development of precancerous
lesions.4,6,8 Progression to invasive cancer
occurs when precancerous cells traverse the
full thickness of the cervical epithelium and
invade into the stroma, which can take 10
to 20 years.8 Other risk factors for cervical
cancer are described in TABLE 1.4,8-11
Early-stage cervical cancer may be asymptomatic or associated with nonspecific symptoms.1 The most common presenting symptom
is abnormal vaginal bleeding.12 Symptoms of
advanced disease are typically secondary to
tumor compression or invasion of other pelvic
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structures and may include pelvic or flank pain, dysuria, hematuria,
rectal bleeding, constipation, and lower extremity edema.13
Other factors impacting prognosis include nodal status, primary
tumor size, depth of cervical stromal invasion, and lymphovascular
space invasion. Large tumor size, deep invasion into the cervical
stroma, and lymphovascular space invasion are all characteristics
of bulky disease associated with increased risk of recurrence.1 It is
controversial whether tumor histologic type affects prognosis, with
some studies suggesting that adenocarcinoma is associated with
decreased survival compared with squamous cell carcinoma.1,14,15
Cervical cancer is preventable due to availability of HPV
vaccines active against the most common high-risk HPV types and
screening measures, which allow for early identification and treatment of cervical lesions.2,5 A 9-valent vaccine is the only product
in use in the United States.5,16 Because vaccines do not treat HPV
infection or prevent progression of infection to disease, they are
most effective when administered prior to HPV exposure. The
vaccine is approved by the US Food and Drug Administration
(FDA) for individuals aged 9 to 45 years.17,18
Screening is highly effective in reducing the incidence and
mortality of cervical cancer.19 Recommended screening strategies
include cytologic evaluation through Papanicolaou (Pap) testing,
primary HPV testing, or a combination of the two (cotesting). HPV
testing is more sensitive and accurate than cytology, allowing for
screening every 5 years as opposed to every 3 years for cytology
alone; however, it is associated with increased risk of false positives
and unnecessary interventions, particularly in women younger than
30 years who experience higher rates of transient HPV infection.19 In
average-risk individuals (ie, those who are immunocompetent with
no previous abnormal screening tests or who have met criteria to
return to standard screening after prior abnormal testing), screening
should be initiated between ages 21 to 25 years and discontinued
at 65 years.19,20 The American Cancer Society recommends HPV
testing as the preferred screening method at all ages, and the United
States Preventive Services Task Force recommends cytology alone
in patients younger than 30 years.19,20

Use of Biomarkers

Early-stage cervical cancer is curable with surgery, radiation,
chemotherapy, or a combination of these, and biomarkers do not
play a role in selecting treatment. In contrast, biomarkers such as
programmed cell death ligand-1 (PD-L1), microsatellite instability/
deficient mismatch repair (MSI/dMMR), and tumor mutational
burden (TMB) are important in guiding the use of immune checkpoint inhibitors (ICIs) for treatment of recurrent or metastatic
disease. PD-1 is an immune checkpoint protein expressed on acti-
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TABLE 1. RISK FACTORS FOR CERVICAL CANCER4,8-11

Early age at sexual debut
Increasing number of lifetime sexual partners
High-risk sexual partner
Smoking
Multiparity
Long-term combined oral contraceptive use
Chronic immunosuppression

vated T cells that binds to PD-L1 and PD-L2 on antigen-presenting
cells and tumor cells, leading to T-cell downregulation and prevention of cytokine release.21 The intended function of this immune
process is to prevent autoimmune conditions and damage to healthy
tissue during immune response to infection. However, tumor cells
exploit immune checkpoint pathways to evade immune-mediated
recognition and destruction.22 Expression of PD-L1 has been associated with response to anti‒PD-1 ICIs in many solid tumors. For
cervical cancer, PD-L1 positivity is defined by the combined positive score (CPS) as measured through an immunohistochemical
(IHC) assay (PD-L1 IHC 22C3 pharmDx) evaluating the proportion of PD-L1‒staining tumor cells and tumor-associated immune
cells relative to the total number of viable tumor cells multiplied
by 100.23 A CPS of 1 or higher is considered positive. This level
of PD-L1 expression is common in cervical cancer, with 89% of
patients in a recent trial having a CPS of 1 or higher.24
Patients with PD-L1‒negative disease may be candidates for
immunotherapy if the tumor is MSI-high (MSI-H)/dMMR or
TMB-high (TMB-H).1 These characteristics result in mutations in
the tumor genome that lead to production of tumor-specific antigens (neoantigens). In the setting of T-cell upregulation induced
by immune checkpoint blockade, these neoantigens are targetable and allow for immune-mediated elimination of tumor cells.
Microsatellites are short, repetitive DNA sequences that are especially vulnerable to mismatch errors during DNA replication.22
These errors are typically repaired by MMR machinery governed
by the MLH1, MSH2, MSH6, and PMS2 genes.25 When 1 or
more of these genes is defective, mutations accumulate, resulting
in alterations in microsatellite length (MSI) and production of
dysfunctional proteins that can serve as neoantigens.22,26 Tumors
are characterized as MSI-H/dMMR if loss of expression of 1 or
more MMR proteins is detected through IHC, or if significant
alterations in microsatellite length are identified in tumor tissue
compared with normal tissue through polymerase chain reaction
or next-generation sequencing (NGS).25,27 Approximately 3% to
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4% of all cervical cancers are MSI-H/dMMR, though the incidence is likely lower in advanced and metastatic disease.28,29 TMB
is a direct measure of the number of somatic mutations in a defined
region of the genome.30 The higher the TMB, the higher the likelihood that tumor neoantigens will be generated and recognized by
the immune system.31 For solid tumors, TMB-H is defined as at
least 10 mutations per megabase (mut/Mb) as assessed through
the FDA-approved NGS assay FoundationOne CDx.32 It is estimated that 15% to 20% of cervical cancers are TMB-H.31,33,34
The relationship between PD-L1 positivity, MSI-H/dMMR, and
TMB-H is complex, varies across tumor types, and is not well
characterized in cervical cancer.29,35 The National Comprehensive
Cancer Network (NCCN) recommends PD-L1 and MSI/MMR
testing as well as consideration of TMB testing in patients with
recurrent, progressive, or metastatic disease.1
Despite the availability of predictive biomarkers to help guide
use of immunotherapy in the treatment of recurrent or metastatic
disease, median progression-free survival (PFS) and overall
survival (OS) following first-line treatment incorporating pembrolizumab are approximately 10 months and 24 months, respectively.24 In second-line or subsequent treatment, median PFS and
OS decreased to 2 to 3 months and 11 to 12 months, respectively,
following single-agent immunotherapy.36,37 These outcomes highlight the need for continued development of novel therapies and
research into how to optimize use of existing therapies through
appropriate patient selection and new drug combinations.
STAR*
Which biomarkers are assessed prior to initiation
of therapy for cervical cancer?
*S = Stop; T = Think; A = Assess; R = Review

An Evolving Treatment Paradigm:
New and Emerging Drug Therapies
Chemotherapy
For patients with persistent or recurrent disease not amenable to
local treatment or those with distant metastatic disease at initial
presentation, systemic therapy with a multiagent chemotherapy
regimen is standard of care.1 Cisplatin plus paclitaxel is the
preferred backbone based on the phase 3 GOG-204 trial in which
this regimen demonstrated a higher objective response rate (ORR),
PFS, and OS compared with 3 other platinum doublets.38 Carboplatin plus paclitaxel is an acceptable alternative in patients who
have previously received or are not candidates for cisplatin based
on the phase 3 JCOG0505 study in which this regimen demon-

strated noninferior OS and decreased toxicity compared with cisplatin plus paclitaxel.39 However, cisplatin is preferred in appropriate
patients who have not previously received it, given that this trial
also demonstrated a 10-month decrease in OS in platinum-naïve
patients who received carboplatin compared with cisplatin.
STA R
Which specific biomarkers are useful for selection of
therapies in patients with cervical cancer?

Targeted Therapy
Bevacizumab

Bevacizumab is a human monoclonal antibody directed against
vascular endothelial growth factor (VEGF).40,41 Increased VEGF
levels have been associated with advanced disease and poor prognosis in cervical cancer.42 Bevacizumab binds and neutralizes
VEGF, thereby inhibiting tumor angiogenesis and impeding cell
growth and proliferation.40
In 2014, bevacizumab received US FDA approval for the treatment of persistent, recurrent, or metastatic cervical cancer in
combination with chemotherapy based on the results of the phase
3 GOG 240 trial.43 Addition of bevacizumab to chemotherapy was
associated with a significant improvement in OS (16.8 months with
bevacizumab vs 13.3 months with chemotherapy alone; P = .007),
PFS (8.2 months vs 6.0 months; P = .0002), and ORR (49% vs
36%; P = .003) compared with chemotherapy alone.44 Addition of
bevacizumab compared with chemotherapy alone was associated
with a significantly higher incidence of grade 2 or higher hypertension (25% vs 2%), grade 3 or higher thromboembolic events (8%
vs 2%), and grade 3 or higher gastrointestinal (GI) and genitourinary fistulas (6% vs <1%).44
Tisotumab Vedotin-tftv

Tisotumab vedotin-tftv is a first-in-class antibody-drug conjugate
(ADC) directed against tissue factor (TF), a cell surface protein that
plays a key role in initiating the extrinsic coagulation cascade and
is highly expressed in cervical cancer.45 Outside of a clinical trial,
TF is not assessed for cervical cancer. The anti-TF immunoglobulin (Ig) G1 antibody is conjugated to the microtubule-disrupting
agent monomethyl auristatin E (MMAE). Upon binding to TF, the
ADC-TF complex is internalized and MMAE is released intracellularly via proteolytic cleavage. MMAE induces cell cycle arrest and
apoptosis by inhibiting tubulin polymerization. The direct cytotoxicity of tisotumab vedotin-tftv is thought to be enhanced by other
mechanisms of action including bystander killing, antibody-depen-
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dent cellular cytotoxicity (ADCC), antibody-dependent cellular
phagocytosis (ADCP), and immunogenic cell death.46
In September 2021, tisotumab vedotin-tftv became the first ADC
to receive FDA approval for treatment of recurrent or metastatic
cervical cancer following disease progression on or after chemotherapy.47 Approval was based on the phase 2 innovaTV 204 trial
in which 102 patients with recurrent or metastatic cervical cancer
who had received 2 or fewer prior systemic therapies for advanced
disease and experienced progression on or after doublet chemotherapy plus bevacizumab (if eligible) were treated with tisotumab
vedotin-tftv.46 The primary end point was confirmed ORR, which
was 24% in the overall population and similar between patients
with squamous and nonsquamous tumor histology. Median duration of response (DOR) was 8.3 months. Median PFS and OS
were 4.2 months and 12.1 months, respectively. Responses were
observed regardless of tissue factor expression level, and there was
no clear association between degree of tumor tissue factor expression and best overall response. The most common treatment-related
adverse effects (AEs) were alopecia (38%), epistaxis (30%), nausea
(27%), conjunctivitis (26%), fatigue (26%), and dry eye (26%). In
total, 13% of patients experienced serious treatment-related AEs,
the most common of which were peripheral sensory neuropathy
(2%) and pyrexia (2%).
The efficacy and safety of tisotumab vedotin-tftv alone or in
combination with pembrolizumab, bevacizumab, or carboplatin in
the treatment of recurrent or metastatic cervical cancer is currently
being investigated in the ongoing phase 1/2 innovaTV 205 trial
(NCT03786081).48 Interim results demonstrated ORR 55% for
tisotumab vedotin-tftv in combination with carboplatin for firstline treatment and ORR 38% for tisotumab vedotin-tftv in combination with pembrolizumab for second- or third-line treatment.49
Tisotumab vedotin-tftv is associated with a higher response rate
and more durable responses than those observed with other agents
commonly used for second-line treatment of recurrent or metastatic
cervical cancer, making it an attractive new treatment option.46
ICI Therapy
Pembrolizumab is a humanized monoclonal antibody that inhibits
binding of PD-1 on T cells to PD-L1 and PD-L2 receptors on
tumor cells, thereby preventing tumor-induced T-cell downregulation and allowing for an antitumor immune response.50 Pembrolizumab is FDA approved in combination with chemotherapy
with or without bevacizumab for treatment of PD-L1‒positive
(CPS ≥1) persistent, recurrent, or metastatic cervical cancer
and as a single-agent for second-line or subsequent treatment
of PD-L1‒positive disease following progression on or after
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chemotherapy.50 Additionally, it has tumor-agnostic indications
applicable in cervical cancer including treatment of patients with
unresectable or metastatic solid tumors that are MSI-H/dMMR
or TMB-H (≥10 mut/Mb), have progressed following prior treatment, and have no other satisfactory treatment options.50
The most recent FDA approval of pembrolizumab in treatment
of cervical cancer occurred in October 2021 based on the phase
3 KEYNOTE-826 trial in which 617 patients receiving firstline therapy for persistent, recurrent, or metastatic disease were
randomized to receive pembrolizumab or placebo plus chemotherapy with or without bevacizumab per investigator discretion.24
The dual primary end points were PFS and OS as assessed in the
overall population, patients with CPS of at least 1, and patients
with CPS of at least 10. In the overall population, pembrolizumab
was associated with significantly improved PFS (10.4 months with
pembrolizumab vs 8.2 months with placebo; P <.001) and OS at 24
months (53% vs 41.7%; P <.001). Efficacy was similar in patients
with PD-L1‒positive disease regardless of CPS value. However,
benefit was uncertain in patients with CPS less than 1 (n = 69,
11%) for whom the hazard ratio for disease progression or death
was 0.94 (95% CI, 0.52-1.70). Addition of pembrolizumab did not
enhance toxicity of chemotherapy or bevacizumab, and immunerelated adverse events (irAEs) secondary to pembrolizumab were
not worsened with concomitant chemotherapy and bevacizumab.
The phase 2 KEYNOTE-158 trial served as the basis for FDA
approval of pembrolizumab for second-line treatment of PD-L1‒
positive recurrent or metastatic cervical cancer as well as the
tumor-agnostic approvals.25,34,36 ORR was 12.2% in a cohort of
98 patients with advanced, pretreated cervical cancer receiving
pembrolizumab monotherapy and 14.3% in the 82 (83.7%)
patients with PD-L1‒positive tumors.25,36 No responses were
observed in patients with PD-L1‒negative disease. In patients
with MSI-H/dMMR (n = 233) or TMB-H (n = 105) solid tumors,
ORR was 34.3% and 29%, respectively.25,34 The biomarkerspecific indications for pembrolizumab in advanced cervical
cancer are summarized in TABLE 2.1,23,32,50
Patients with preexisting autoimmune conditions have historically been excluded from prospective randomized trials of ICIs
due to the potential for exacerbating underlying autoimmunity
and concern that concurrent immunosuppressive therapy may
decrease ICI efficacy.51 Based on the limited available data,
NCCN suggests that ICIs can be considered in patients with a
non‒life-threatening autoimmune condition (eg, thyroiditis) that
is well controlled with low-level immunosuppression.51,52 ICIs
should be used with strong caution or avoided entirely in patients
with autoimmune neurologic or neuromuscular disease, history of
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TABLE 2. BIOMARKER-SPECIFIC INDICATIONS FOR PEMBROLIZUMAB AND RECOMMENDED REGIMENS IN ADVANCED
CERVICAL CANCER1,23,32,50

Drug

Biomarker

FDA-approved
companion
diagnostic

Treatment setting

Recommended
regimen(s)

Duration

Pembrolizumab

PD-L1‒positive
(CPS ≥1)

PD-L1 IHC
22C3 pharmDx

First-line for
persistent, recurrent,
or metastatic disease

Pembrolizumab 200
mg IV + cisplatin 50
mg/m2 IV + paclitaxel
175 mg/m2 IV ±
bevacizumab 15 mg/
kg IV every 21 days

Combination therapy
for a total of 6
cycles followed by
pembrolizumab
± bevacizumab
until progression,
unacceptable toxicity,
or up to 24 months

Second-line and
beyond for recurrent
or metastatic
disease following
progression on or
after chemotherapy

Pembrolizumab 200
mg IV every 21 days
or 400 mg IV every
42 days

Continue until
progression,
unacceptable toxicity,
or up to 24 months

Second-line and
beyond for metastatic
or unresectable
disease following
progression on or
after chemotherapy
in patients with no
other satisfactory
treatment options

Pembrolizumab 200
mg IV every 21 days
or 400 mg IV every
42 days

Continue until
progression,
unacceptable toxicity,
or up to 24 months

MSI-H/dMMR

None

TMB-H
(>10 mut/Mb)

FoundationOne
CDx

CPS, combined positive score; dMMR, deficient mismatch repair; IHC, immunohistochemistry; IV, intravenous; MSI-H, microsatellite instability-high; TMB-H, tumor
mutational burden-high.

life-threatening autoimmune conditions, or autoimmune disease
that is poorly controlled or requires high doses of immunosuppressants.51-53 Caution is also warranted in patients with a history
of solid organ transplant, due to limited data regarding safety
and efficacy.52,54 In the setting of second-line or subsequent treatment of advanced cervical cancer, ICI therapy does not confer a
survival advantage, and alternative therapies should be considered both in patients with underlying autoimmune conditions and
history of transplant.

chemotherapy (12.0 months vs 8.5 months; P <.001). The
magnitude of benefit appeared to be greatest in patients with
tumor cell PD-L1 expression of at least 1% and minimal in
patients with PD-L1‒negative disease.56 In September 2021,
cemiplimab-rwlc was accepted for priority review for the
treatment of patients with metastatic or recurrent cervical
cancer whose disease has progressed on or after first-line treatment, and an FDA decision is targeted for January 30, 2022.57
Balstilimab

Pipeline Therapies
Cemiplimab-rwlc

Cemiplimab-rwlc is an anti‒PD-1 recombinant human IgG4
monoclonal antibody that is FDA approved for the treatment of locally advanced or metastatic cutaneous squamous
cell carcinoma, basal cell carcinoma, and non−small cell
lung cancer.55 In the phase 3 EMPOWER-Cervical 1 trial,
patients with previously treated recurrent or metastatic
cervical cancer showed improved median OS when treated
with cemiplimab-rwlc compared with investigator’s choice

Balstilimab is an anti‒PD-1 monoclonal antibody being studied
in combination with the investigational anti-cytotoxic T-lymphocyte associated antigen 4 (CTLA-4) inhibitor zalifrelimab for
second-line treatment of recurrent or metastatic cervical cancer
following disease progression on or after chemotherapy. When
used in combination with zalifrelimab in a phase 2 study, ORR
was 22% in the overall population, 27% in the PD-L1‒positive group, and 11% in the PD-L1‒negative group.58 A confirmatory phase 2 trial assessing balstilimab monotherapy or
combination therapy with zalifrelimab is currently recruiting
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TABLE 3. NCCN GUIDELINE RECOMMENDATIONS FOR TREATMENT OF RECURRENT OR METASTATIC CERVICAL CANCER1,43-49

Preferred regimens

Other recommended regimens

First-line
combination therapy

•P
 embrolizumab/platinum (cisplatin or carboplatin)/
paclitaxel/bevacizumab for PD-L1−
positive tumors (category 1)
•C
 isplatin/paclitaxel/bevacizumab
(category 1)
•C
 arboplatin/paclitaxel/bevacizumab

•C
 isplatin/paclitaxel (category 1)
•C
 arboplatin/paclitaxel (category 1 for
patients who have received prior
cisplatin therapy)
•T
 opotecan/paclitaxel/bevacizumab
(category 1)
•T
 opotecan/paclitaxel
•C
 isplatin/topotecan

Possible first-line
single-agent therapy

•C
 isplatin

•C
 arboplatin
•P
 aclitaxel

Second-line or
subsequent therapy

•P
 embrolizumab for PD-L1−positive or
MSI-H/dMMR tumors
•N
 ivolumab for PD-L1-positive tumors

•
•
•
•
•
•
•
•
•
•
•
•

Useful in certain
circumstances

Bevacizumab
Albumin-bound paclitaxel
Docetaxel
Fluorouracil
Gemcitabine
Ifosfamide
Irinotecan
Mitomycin
Pemetrexed
Topotecan
Vinorelbine
Tisotumab vedotin-tftv (category 2A)

•P
 embrolizumab for TMB-H tumors
•L
 arotrectinib or entrectinib for NTRK gene
fusion−positive tumors

MSI-H/dMMR, microsatellite instability-high/deficient mismatch repair; PD-L1, programmed cell death ligand-1; TMB-H, tumor mutational burden-high.
All category 2B unless otherwise noted"

(NCT05033132).59 The combination regimen has been granted
Fast Track designation by the FDA.60
Durvalumab

Durvalumab is an anti‒PD-L1 monoclonal antibody that is FDA
approved for the treatment of extensive-stage small cell lung
cancer in combination with chemotherapy and for stage 3 non−
small cell lung cancer after completion of concurrent chemoradiation.61 The ongoing phase 3 CALLA study is examining
the efficacy and safety of durvalumab in combination with and
following concurrent chemoradiation in treatment-naïve patients
with locally advanced cervical cancer. The primary end point is
PFS and completion is anticipated in May 2024.62
Tiragolumab

Tiragolumab is a monoclonal antibody targeting an inhibitory
immune checkpoint called T-cell immunoreceptor with Ig and
immunoreceptor tyrosine-based inhibitory motif domain, which is
expressed on activated T cells and natural killer cells in a variety of
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cancers.63 The combination of tiragolumab and the anti‒PD-L1 antibody atezolizumab was granted Breakthrough Therapy designation
by the FDA for the first-line treatment of PD-L1‒positive metastatic non−small cell lung cancer.64 Atezolizumab monotherapy
and the combination of atezolizumab plus tiragolumab is currently
being evaluated in a phase 2 study of patients with previously
treated PD-L1‒positive persistent or recurrent cervical cancer, with
an estimated completion date of July 2023 (NCT04300647).65
Lifileucel

Lifileucel is an adoptive cellular therapy (ACT) in which autologous tumor-infiltrating lymphocytes (TILs) capable of recognizing
tumor antigens are harvested, expanded ex vivo, and re-infused
to the patient, resulting in a personalized, tumor-specific immune
response.66 In the innovaTIL-04 trial (NCT03108495), ORR to
lifileucel was 44% in patients with persistent, recurrent, or metastatic cervical cancer who were ICI-naïve and had received at
least 1 prior line of chemotherapy.67 Other cohorts of this study
are examining efficacy and safety of lifileucel in patients previ-
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ously treated with systemic chemotherapy and pembrolizumab, in
patients previously treated with lifileucel, and in combination with
pembrolizumab in patients with no prior systemic treatment.68

encourage and assist with smoking cessation, and refer patients
to an appropriate health care provider for signs or symptoms
of cervical cancer.

Guideline Recommendations
The NCCN guideline recommendations for recurrent or metastatic cervical cancer are shown in TABLE 3.1 For first-line treatment, combination therapy with a platinum-based doublet plus
pembrolizumab with or without bevacizumab is preferred in
patients with PD-L1‒positive disease. Patients with PD-L1‒
negative tumors or contraindications to immunotherapy should
be offered combination chemotherapy plus bevacizumab if no
contraindications to VEGF-directed therapy. In patients who are
not candidates for combination therapy, cisplatin is considered
the most active agent with a response rate of 20% to 30%.1
For second-line therapy, pembrolizumab or nivolumab is
preferred for those with PD-L1‒positive disease.1 Though
prospective comparative trials are lacking, these agents are associated with comparable to slightly improved response rates, more
durable responses, and less toxicity than other agents historically
used in this setting.34,36 Nivolumab, an anti‒PD-1 monoclonal
antibody, was included in the guideline based on the phase 1/2
CheckMate 358 trial in which patients receiving second- or thirdline treatment with nivolumab experienced an ORR of 26.3%.69
However, in a subsequent phase 2 trial, only 1 partial response
(4%) was observed.70
In patients who are not candidates for immunotherapy, tisotumab vedotin-tftv is the only agent with category 2A evidence
for second-line or subsequent treatment.1

Management of Treatment-Associated AEs

STAR
How can pharmacists assist in identification
and management of AEs associated with therapies
for cervical cancer?

Opportunities for Pharmacist Intervention
in Patient Care
Vaccination
HPV vaccination is highly effective in preventing cervical cancer;
however, a 2018 survey showed that just 68.1% of adolescents
aged 13 to 17 years had received at least 1 dose of HPV vaccine,
and 51.1% were up to date with the vaccine series.18,71 Pharmacists can play a role in increasing vaccination rates by educating
patients about the importance of HPV vaccination and administering vaccines when appropriate. Pharmacists can also educate
patients about risk factors and screening recommendations,

Bevacizumab

Addition of bevacizumab compared with chemotherapy alone was
associated with a significantly higher incidence of grade 2 or higher
hypertension (25% vs 2%), grade 3 or higher thromboembolic
events (8% vs 2%), and grade 3 or higher GI and genitourinary
fistulas (6% vs <1%).44
The AEs observed in GOG 240 necessitate careful patient selection in the use of bevacizumab. Pelvic radiation, a common treatment
modality in cervical cancer, increases the risk of fistula formation and
GI perforation secondary to bevacizumab.41,44 Previous radiation may
also increase the risk of vascular AEs and fistula development from
bevacizumab.44 Although history of cardiovascular events are not a
contraindication to bevacizumab, patients with a recent history were
excluded from GOG 240. Optimizing blood pressure control prior to
initiation of therapy, counseling patients on the signs and symptoms
of uncontrolled hypertension, and encouraging home blood pressure
monitoring are important in decreasing risk of these events.
Tisotumab vedotin-tftv

As tisotumab vedotin-tftv is a construct of cytotoxic chemotherapy and a monoclonal antibody, it has a unique toxicity profile
that requires careful attention to patient selection and supportive
care. Ocular AEs are common, though not typically severe.
However, the prescribing information contains a boxed warning
regarding risk of vision changes, including severe vision loss, and
conjunctival ulceration.45 Therefore, patients with ocular disorders at baseline may not be appropriate candidates for this agent.
Caution should also be observed in patients with ongoing bleeding
or coagulation defects, given the high incidence of hemorrhage
observed in clinical trials.45 Therapeutic anticoagulation is not a
contraindication to treatment, but patients receiving a vitamin K
antagonist were required to have an international normalized ratio
of 2.5 or less to enroll in innovaTV 204.46 Peripheral neuropathy is
a common AE that is especially relevant given that most patients
will have received a taxane in earlier lines of therapy and may
have unresolved chemotherapy-induced neuropathy.45
Management of irAEs

Given the increasingly prominent role of ICIs in the management of cervical cancer, it is crucial for health care providers
caring for these patients to be knowledgeable regarding identi-
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TABLE 4. GENERAL PRINCIPLES OF IRAE MANAGEMENT BY GRADE

52,73,76,77

irAE severity (grade) ICI management

Immunosuppression

Additional notes

Grade 1 (mild)

Continue
- Exception: hold for certain
neurologic, hematologic, and
cardiac events

Not typically warranted

Increase frequency
of monitoring

Grade 2 (moderate)

Temporarily discontinue
- Consider resumption when
symptoms improve to grade
≤1 and corticosteroid tapered
to ≤10 mg/day prednisone or
equivalent

If warranted, initiate 0.5-1.0 mg/
kg/day prednisone or equivalent
- Increase to 2 mg/kg/day if no
improvement in 2-3 days
- Taper over 4-6 weeks upon
improvement to grade ≤1

-C
 onsult relevant disease
specialists
- Consider PJP prophylaxis for
≥20 mg/day prednisone or
equivalent for ≥4 weeks
- Consider fungal prophylaxis
for ≥20 mg/day prednisone or
equivalent for ≥6 weeks
- Consider GI prophylaxis in
patients at risk for gastritis
- Calcium and vitamin D
supplementation

Grade 3 (severe)

Temporarily discontinue
- Consider resumption when
symptoms improve to grade
≤1 and corticosteroid tapered
to prednisone ≤10 mg/day or
equivalent
- Permanently discontinue if no
improvement in 4-6 weeks

Initiate 1-2 mg/kg/day prednisone
or methylprednisolone IV
equivalent
- Add additional/alternative
immunosuppressant if no
improvement in 2-3 days
- Taper over at least 4-6 weeks
upon improvement to grade ≤1

Same as for grade 2 toxicity

Grade 4
(life-threatening)

Permanently discontinue
- Exception: endocrinopathies
controlled with hormone
replacement

Initiate 1-2 mg/kg/day prednisone
or methylprednisolone IV
equivalent
- Add additional/alternative
immunosuppressant if no
improvement in 2-3 days

-H
 ospitalization indicated in
most cases
- IV steroids typically preferred
for initial management
- Supportive care as above

GI, gastrointestinal; ICI, immune checkpoint inhibitor; irAE, immune-related adverse event; IV, intravenous; PJP, Pneumocystis jirovecii pneumonia.

fication and management of irAEs. Compared with the toxicities associated with conventional chemotherapy and targeted
therapies, irAEs are more unpredictable in onset, presentation,
and duration, making them difficult to identify and definitively
diagnose.72 Diagnosis is especially challenging for less common
irAEs due to decreased familiarity among health care providers,
nonspecific presenting symptoms, and lack of standardized diagnostic criteria in some cases.73 Early identification and prompt
management of irAEs is central to preventing morbidity and
mortality.52 Pharmacists play a key role in identifying irAEs,
providing guidance on appropriate management, and educating
patients to facilitate prompt reporting.
irAEs are a result of enhanced immune surveillance that leads
to off-target toxicity. The pathophysiology of irAEs is not well
understood but may involve a variety of mechanisms including
bystander toxicity resulting from cytokine release following T-cell
activation, development of T cells targeting antigens present in
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both cancerous and healthy tissue, antibody binding to targets
expressed in normal tissues, and augmentation of preexisting
autoantibodies.52 Any grade and high-grade toxicities are more
common and present earlier in treatment with CTLA-4 inhibitors compared with PD-1/PD-L1 inhibitors.52,74 Similarly, PD-1
inhibitors are associated with a higher incidence of all-grade
toxicity and earlier onset than PD-L1 inhibitors. Combination
therapy is associated with the highest incidence of toxicity, which
is typically more severe with an earlier onset and longer duration
compared with monotherapy.52,74 Time to onset of irAEs may be
unpredictable and/or significantly delayed, with some toxicities
presenting months after initiation of therapy and even up to a year
after treatment has been discontinued, highlighting the importance of prolonged diligent monitoring.74 Common irAEs include
dermatologic, GI, pulmonary, and endocrine toxicities, whereas
renal, ocular, neurological, and cardiovascular events are less
frequently observed.52,73,75
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COUNSELING CORNER: TISOTUMAB VEDOTIN-TFTV45
• Counsel on common adverse effects (AEs) (eg, including fatigue, peripheral neuropathy, alopecia) and strategies
for prevention and management
o Advise to avoid contact lenses for duration of therapy unless otherwise advised by eye care provider
o Explain requirement for eye exam at baseline and prior to each dose
o Instruct patients to bring eye drops to each infusion, discuss dosing and administration instructions, and
provide adherence tools
 Lubricating eye drop (eg, artificial tears): use for duration of therapy and until 30 days after final dose
 Corticosteroid eye drop (eg, dexamethasone): 1 drop each eye starting 10 minutes prior to infusion and continued 3
times daily for 72 hours
 Vasoconstrictor eye drop (eg, naphazoline): 3 drops each eye 10 minutes prior to infusion immediately after
corticosteroid eye drop
o Review appropriate use of cooling eye pads: apply over both eyes for 60 minutes total starting 10 minutes prior to each
infusion; change as needed to ensure eye area remains cold
• Review signs and symptoms of serious and/or dose-limiting toxicities and provide guidance on when to seek medical attention
o Ocular AEs: contact cancer care team or eye care provider for new or worsening ocular symptoms such as pain, irritation,
redness, swelling, tearing, discharge, photosensitivity, or blurred or decreased vision
o Peripheral neuropathy: report new or worsening numbness or tingling in hands or feet or muscle weakness to cancer care team
o Pneumonitis: contact cancer care team immediately for new or worsening respiratory symptoms such as shortness of
breath or unusual severe cough
o Hemorrhage: seek emergent care for signs or symptoms of unusual severe bleeding or hemorrhage (eg, hematuria,
melena, stroke symptoms)

TISOTUMAB VEDOTIN-TFTV – KEY INFORMATION
FOR THE PHARMACIST45
Dosing

2 mg/kg (maximum dose 200 mg for
patients ≥100 kg) IV over 30 minutes
every 21 days until progression or
unacceptable toxicity
Adjustment for toxicity:
• First reduction: 1.3 mg/kg
• Second reduction: 0.9 mg/kg
Adjustment for end organ impairment:
• Renal: none for CrCl ≥30 mL/min; no
data for CrCl <30 mL/min
• Hepatic: avoid use in moderate
or severe impairment

Doselimiting
toxicities

Ocular toxicity (60%; 3.8% grade 3), hemorrhage (62%; 5% grade 3), peripheral neuropathy (42%; 8% grade 3), pneumonitis (1.3%)
Withhold, dose reduce, or permanently
discontinue therapy based on severity

Drug
interactions

Strong CYP3A4 inhibitors:
monitor for toxicity secondary to
increased MMAE exposure

Pearls

•C
 onfirm prophylactic eye drops have been
administered prior to infusion
• Add prophylactic antiemetic in subsequent cycles for patients who experience nausea/vomiting

CrCl, creatinine clearance; IV, intravenous; MMAE, monomethyl auristatin E.

The management of irAEs is based on symptom severity and
is assessed using the Common Terminology Criteria for Adverse
Events (CTCAE) or expert guidelines from organizations such
as NCCN, the American Society of Clinical Oncology (ASCO),
and the Society for Immunotherapy of Cancer (SITC).52,73,76,77 The
general approach to irAE management is summarized in TABLE
4.52,73,76,77 Resolution of toxicity is common with appropriate
immunosuppressive therapy.74 Whether to resume ICI therapy
following an irAE depends on the type and severity of toxicity
as well as an individualized risk versus benefit analysis.52,74

The Role of the Pharmacist

Patient education is key to effectively preventing and managing
toxicities from both ICIs and ADCs. In the case of irAEs, early
identification and prompt intervention is critical. Therefore,
patients must be informed regarding signs and symptoms of irAEs,
the importance of reporting them in a timely manner, and the most
appropriate method(s) for contacting the health care team based
on symptom severity.74 In addition to verbal education, pharmacists can provide written materials including a patient-friendly
drug information sheet and an immunotherapy wallet card to
serve as a concise summary of ICI regimen, signs and symptoms
of irAEs, and how and when to contact the health care team.74
Pharmacists can help identify irAEs by proactively screening
for high-risk patients to facilitate close monitoring, providing
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follow-up between cycles using targeted assessment tools,
and ensuring appropriate laboratory monitoring prior to each
cycle.74 Pharmacists can also assist with management of irAEs
by helping to distinguish irAEs from AEs caused by concomitant medications and anticancer therapies, providing guidance
on corticosteroid dosing and tapering, and ensuring initiation of
supportive care measures to prevent toxicity in patients receiving
prolonged immunosuppression.
Patient education is equally imperative for ADC therapies such as tisotumab vedotin-tftv, as summarized in the
Counseling Corner.45 Emphasis should be placed on the
purpose of supportive eye care, importance of adherence, and
strategies for facilitating adherence. Pharmacists can also help
prevent AEs by providing input on patient selection, screening
for drug interactions, and ensuring appropriate dosing. Pertinent information for the pharmacist is summarized in the
Counseling Corner.45

Conclusion

The management of advanced cervical cancer is rapidly
evolving, with immunotherapy and novel targeted agents
playing an increasingly prominent role. The mechanism of
action and toxicities of these agents are distinct from the
traditional cytotoxic and targeted agents that have historically
constituted standard of care. Therefore, having a detailed understanding of the place in therapy of these new agents alone is
not sufficient to provide optimal care to patients with cervical
cancer. Health care providers must also be knowledgeable in
the unique factors influencing patient selection as well as how
to prevent, identify, and manage toxicity when it occurs. As the
medication experts on the health care team, pharmacists are
vital at every step in the process.

ADDITIONAL RESOURCES

The American Cancer
Society – Cervical Cancer

cancer.org/cancer/cervicalcancer.html

National Cervical Cancer
Coalition

nccc-online.org/

The American College
of Obstetricians and
Gynecologists – Updated
Cervical Cancer Screening
Guidelines

acog.org/clinical/clinicalguidance/practice-advisory/
articles/2021/04/updatedcervical-cancer-screeningguidelines
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POSTTEST QUESTIONS

1.

In addition to PD-L1 and tumor mutational burden
(TMB), which of the following biomarkers would be
most appropriate to consider when deciding initial
therapy for a patient with metastatic cervical cancer?
A. Human epidermal growth factor receptor (HER2)
status
B. KRAS status
C. Microsatellite instability (MSI) status
D. Vascular endothelial growth factor (VEGF) expression

2. FD is a 55-year-old woman recently diagnosed with
metastatic cervical cancer. Her combined positive score
(CPS) is 1 by PD-L1 immunohistochemical testing. Which
of the following regimens would be most appropriate to
consider for FD?
A. Carboplatin + paclitaxel + pembrolizumab
B. Cisplatin + paclitaxel + bevacizumab
C. Carboplatin + paclitaxel
D. Nivolumab

3. Which of the following outcomes was seen when
cemiplimab-rwlc was given to patients with recurrent
or metastatic cervical cancer?
A. Clinical benefit regardless of PD-L1 status
B. Improved overall survival compared with
chemotherapy
C. Increased grade 3/4 adverse effects compared
with chemotherapy
D. Clinical benefit when given in combination
with chemotherapy

4. Which of the following cervical cancer therapies
is correctly matched with its mechanism of action?
A. Bevacizumab: immune checkpoint inhibitor
B. Entrectinib: vascular endothelial growth factor
(VEGF) inhibitor
C. Pembrolizumab: anti-cytotoxic T-lymphocyte
associated antigen 4 (CTLA-4) inhibitor
D. Tisotumab vedotin-tftv: antibody-drug conjugate
(ADC) against tissue factor
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5. Which of the therapies for cervical cancer is correctly
matched with its drug class?
A. Cemiplimab-rwlc: anti‒PD-1 recombinant human
immunoglobulin (Ig) G4 monoclonal antibody
B. Durvalumab: anti-cytotoxic T-lymphocyte associated
antigen 4 (CTLA-4) inhibitor
C. Pembrolizumab: antibody-drug conjugate (ADC)
against tissue factor
D. Tisotumab vedotin-tftv: anti‒PD-1 monoclonal antibody

6. The use of tisotumab vedotin-tftv is most appropriate
in which of the following patient populations?
A. Recurrent or metastatic disease after platinum-based
chemotherapy
B. High level tissue factor expression
C. Newly diagnosed disease
D. Disease progression after 3 or more prior lines
of therapy
7. DW is a 62-year-old woman with recurrent cervical
cancer who received cisplatin/paclitaxel + bevacizumab
as first-line therapy. Her disease is MSI-high. Which
of the following would be most appropriate to consider
as second-line therapy?
A. Entrectinib
B. Larotrectinib
C. Nivolumab
D. Pembrolizumab
8. Which of the following would be the most appropriate
strategy to manage a patient with cervical cancer
presenting with grade 3 colitis secondary to
pembrolizumab, in addition to initiation of antidiarrheals?
A. Continue pembrolizumab at reduced dose
and increase frequency of monitoring
B. Continue pembrolizumab and initiate low-dose
0.5-1.0 mg/kg/day prednisone or methylprednisolone
intravenous (IV) equivalent
C. Temporarily discontinue pembrolizumab and initiate
1-2 mg/kg/day prednisone or methylprednisolone
IV equivalent
D. Permanently discontinue pembrolizumab and initiate
prednisone 1-2 mg/kg/day or methylprednisolone
IV equivalent

www.pharmacytimes.org

POSTTEST QUESTIONS (continued)

9. W
 hich of the following is a common adverse effect
of bevacizumab that should be shared with patients prior
to initiating therapy?
A. Myocarditis
B. Hypertension
C. Conjunctival ulceration
D. Neuropathy

10. PG is a 42-year-old woman preparing to initiate
tisotumab vedotin-tftv for recurrent cervical cancer.
Which of the following is an important counseling point
to share with PG?
A. Routine electrocardiogram monitoring
is recommended
B. Blood glucose assessments are required
C. Ophthalmic exams are required
D. Proteinuria assessment is recommended
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