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Mary Caffrey
DAYS BEFORE IT EXPIRED, CMS announced a
replacement for the Oncology Care Model (OCM) that
officials say will put more focus on health equity—but
with less money to offer services that physicians say
have improved patients’ lives.
The OCM, launched in 2016, ended on June 30
amid calls for an extension and praise from oncologists who say they will never return to the old way
of delivering care. Despite the OCM’s flaws, practice
leaders say they’ve learned a lot, which they see
reflected in the successor, the Enhancing Oncology
Model (EOM), announced on June 27.1,2

NO ONE LEFT ALONE, a program to provide financial assistance
and access to cancer care at Carolina Blood and Cancer Care
Associates in South Carolina, was first presented during a
session of the Community Oncology Alliance 2022 Community
Oncology Conference, held March 17-18 in Kissimmee, Florida.

CONTINUED ON SP403

Take-Away Points

New Enhancing Oncology
Model Builds on Knowledge
From the OCM

During 2021, No One Left Alone achieved the following:
• 319 patients received cancer treatment and
154 patients were covered. Nearly half (48%) of
patients receiving cancer treatment at the practice
were identiﬁed as needing ﬁnancial support.

Stuart Staggs, MSIE
WHEN THE CENTER for Medicare & Medicaid

• Of the patients receiving cancer treatment,
29 did not report income data. Of the 290 who did
report income data, 67% of households reported
an annual income below $75,000.

Innovation (CMMI) announced the Oncology Care
Model (OCM) in 2015,1 The US Oncology Network
(The Network) was excited to see an oncology-specific model that focused on all aspects of value-based
care. Aimed at improving the patient experience and
quality outcomes while also bending the cost curve,
the OCM pilot program completed a 6-year run, and
its replacement, a new program called the Enhancing
Oncology Model (EOM), has just been announced.2
Performance Period (PP) 9 results for the OCM have
been reported, and The Network practices earned
top quality metrics while delivering substantial
cost savings. Steady progress resulted in significant
achievements. A closer look at The Network PP9
results and how they were achieved, as well as an
overview of the new EOM program, may provide
some valuable insight to help practices and payers
successfully transition to the new model.

• The program generated $1,769,520.58 in ﬁnancial
help relating to parenteral drugs for patients.
• No patient was turned away for treatment,
regardless of ability to pay.
• The practice pharmacy found resources to cover
$253,218 in out-of-pocket costs for 61 patients,
involving 374 prescriptions.
• Over 12 months, 53 patients received free drugs
with a total value of more than $1.63 million.
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For appropriate patients faced with
relapsed/refractory multiple myeloma

FORGE AHEAD
WITH A BOLD APPROACH
Target BCMA for RRMM
BLENREP is the first and only BCMA-targeted ADC monotherapy.
So you can offer your RRMM patients a different option.

INDICATION
BLENREP is indicated for the treatment of adults with relapsed or
refractory multiple myeloma who have received at least 4 prior therapies,
including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and
an immunomodulatory agent.
This indication is approved under accelerated approval based on response
rate. Continued approval for this indication may be contingent upon
verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION
WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting
in changes in vision, including severe vision loss and corneal
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,
and promptly for worsening symptoms. Withhold BLENREP
until improvement and resume, or permanently discontinue,
based on severity.
Because of the risk of ocular toxicity, BLENREP is available
only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the BLENREP REMS.
ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen;
RRMM=relapsed or refractory multiple myeloma.

Learn more at BLENREPHCP.com
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IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS

Ocular Toxicity: Ocular adverse reactions occurred in 77% of the
218 patients in the pooled safety population. Ocular adverse
reactions included keratopathy (76%), changes in visual acuity
(55%), blurred vision (27%), and dry eye (19%). Among patients with
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically
relevant visual acuity changes (decline of 2 or more lines on Snellen
Visual Acuity in any eye), and 34% had both ocular symptoms and
visual acuity changes.
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients,
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have
been reported. Most keratopathy events developed within the first
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to
Grade 1 or lower after median follow-up of 6.2 months. Of the 61%
who had ongoing keratopathy, 28% were still on treatment, 9%
were in follow-up, and in 24% the follow-up ended due to death,
study withdrawal, or lost to follow-up. For patients in whom events
resolved, the median time to resolution was 2 months (range: 11 days
to 8.3 months).
Visual Acuity Changes: A clinically significant decrease in visual
acuity of worse than 20/40 in the better-seeing eye was observed in
19% of the 218 patients and of 20/200 or worse in the better-seeing
eye in 1.4%. Of the patients with decreased visual acuity of worse
than 20/40, 88% resolved and the median time to resolution was
22 days (range: 7 days to 4.2 months). Of the patients with
decreased visual acuity of 20/200 or worse, all resolved and the
median duration was 22 days (range: 15 to 22 days).

Infusion-Related Reactions: Infusion-related reactions occurred
in 18% of 218 patients in the pooled safety population, including
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For
Grade 2 or 3 reactions, interrupt the infusion and provide supportive
treatment. Once symptoms resolve, resume at a lower infusion rate.
Administer premedication for all subsequent infusions. Discontinue
BLENREP for life-threatening infusion-related reactions and provide
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP
can cause fetal harm when administered to a pregnant woman.
Advise pregnant women of the potential risk to a fetus.

The pooled safety population described in Warnings and Precautions
reflects exposure to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg
(1.4 times the recommended dose) administered intravenously once
every 3 weeks in 218 patients in DREAMM-2. Of these patients, 194
received a liquid formulation (not the approved dosage form) rather
than the lyophilized powder.
Patients received BLENREP at the recommended dosage of
2.5 mg/kg administered intravenously once every 3 weeks (n = 95).
Permanent discontinuation due to an adverse reaction occurred
in 8% of patients who received BLENREP; keratopathy (2.1%)
was the most frequent adverse reaction resulting in permanent
discontinuation. Dosage interruptions due to an adverse reaction
occurred in 54% of patients who received BLENREP. Adverse
reactions which required a dosage interruption in >3% of patients
included keratopathy (47%), blurred vision (5%), dry eye (3.2%),
and pneumonia (3.2%). Dose reductions due to an adverse reaction
occurred in 29% of patients. Adverse reactions which required a
dose reduction in >3% of patients included keratopathy (23%) and
thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy
(71%), decreased visual acuity (53%), nausea (24%), blurred
vision (22%), pyrexia (22%), infusion-related reactions (21%), and
fatigue (20%). The most common Grade 3 or 4 (≥5%) laboratory
abnormalities were lymphocytes decreased (22%), platelets
decreased (21%), hemoglobin decreased (18%), neutrophils
decreased (9%), creatinine increased (5%), and gamma-glutamyl
transferase increased (5%).
Serious adverse reactions occurred in 40% of patients who received
BLENREP. Serious adverse reactions in >3% of patients included
pneumonia (7%), pyrexia (6%), renal impairment (4.2%), sepsis
(4.2%), hypercalcemia (4.2%), and infusion-related reactions (3.2%).
Fatal adverse reactions occurred in 3.2% of patients, including sepsis
(1%), cardiac arrest (1%), and lung infection (1%).

USE IN SPECIFIC POPULATIONS
Lactation: Because of the potential for serious adverse reactions
in the breastfed child, advise women not to breastfeed during
treatment with BLENREP and for 3 months after the last dose.
Females and Males of Reproductive Potential: Based on findings
in animal studies, BLENREP may impair fertility in females and males.
Geriatric Use: Of the 218 patients who received BLENREP in
DREAMM-2, 43% were aged 65 to less than 75 years and 17% were
aged 75 years and older. Keratopathy occurred in 80% of patients
aged less than 65 years and 73% of patients aged 65 years and older.
Among the 95 patients who received BLENREP at the 2.5-mg/kg
dose, keratopathy occurred in 67% of patients aged less than
65 years and 73% of patients aged 65 years and older.
Renal or Hepatic Impairment: The recommended dosage has not
been established in patients with severe renal impairment (eGFR
15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis. The
recommended dosage has not been established in patients with
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN
and any AST).
Please see Brief Summary of full Prescribing Information,
including BOXED WARNING, on the following pages.

Trademarks are owned by or licensed to the GSK group of companies.

©2021 GSK or licensor.
BLMADVT190001 January 2021
Produced in USA.
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Thrombocytopenia: Thrombocytopenia occurred in 69% of 218
patients in the pooled safety population, including Grade 2 in 13%,
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset
of the first thrombocytopenic event was 26.5 days.
Thrombocytopenia resulted in dose reduction, dose interruption,
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively.
Grade 3 to 4 bleeding events occurred in 6% of patients, including
Grade 4 in 1 patient. Fatal adverse reactions included cerebral
hemorrhage in 2 patients. Perform complete blood cell counts at
baseline and during treatment as clinically indicated. Consider
withholding and/or reducing the dose based on severity.

ADVERSE REACTIONS

S:12.75"

Monitoring and Patient Instruction: Conduct ophthalmic
examinations (visual acuity and slit lamp) at baseline, prior to each
dose, and promptly for worsening symptoms. Perform baseline
examinations within 3 weeks prior to the first dose. Perform each
follow-up examination at least 1 week after the previous dose and
within 2 weeks prior to the next dose. Withhold BLENREP until
improvement and resume at same or reduced dose, or consider
permanently discontinuing based on severity. Advise patients to
use preservative-free lubricant eye drops at least 4 times a day
starting with the first infusion and continuing until end of treatment.
Avoid use of contact lenses unless directed by an ophthalmologist.
Changes in visual acuity may be associated with difficulty for
driving and reading. Advise patients to use caution when driving or
operating machinery. BLENREP is only available through a restricted
program under a REMS.

Advise females of reproductive potential to use effective
contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners
of reproductive potential to use effective contraception during
treatment with BLENREP and for 6 months after the last dose.
Pregnancy testing is recommended for females of reproductive
potential prior to initiating BLENREP.
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BLENREP

BRIEF SUMMARY

(belantamab mafodotin-blmf)
for injection, for intravenous use

The following is a brief summary only; see full Prescribing Information
for complete product information.
WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting in
changes in vision, including severe vision loss and corneal ulcer,
and symptoms, such as blurred vision and dry eyes [see Warnings
and Precautions (5.1)].
Conduct ophthalmic exams at baseline, prior to each dose, and
promptly for worsening symptoms. Withhold BLENREP until
improvement and resume, or permanently discontinue, based on
severity [see Dosage and Administration (2.3) of full Prescribing
Information, Warnings and Precautions (5.1)].
Because of the risk of ocular toxicity, BLENREP is available
only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the BLENREP REMS
[see Warnings and Precautions (5.2)].
1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple
myeloma who have received at least 4 prior therapies, including an anti-CD38
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.
This indication is approved under accelerated approval based on response rate
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this
indication may be contingent upon verification and description of clinical benefit
in a confirmatory trial(s).
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety
population. Ocular adverse reactions included keratopathy (76%), changes in visual
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)].
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.
Keratopathy
Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative
and infective keratitis) have been reported. Most keratopathy events developed within
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28%
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,
the median time to resolution was 2 months (range: 11 days to 8.3 months).
Visual Acuity Changes
A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing
eye was observed in 19% of the 218 patients and of 20/200 or worse in
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse
than 20/40, 88% resolved and the median time to resolution was 22 days (range:
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction
Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to
each dose, and promptly for worsening symptoms. Perform baseline examinations
within 3 weeks prior to the first dose. Perform each follow-up examination at least
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold
BLENREP until improvement and resume at same or reduced dose, or consider
permanently discontinuing based on severity [see Dosage and Administration (2.3)
of full Prescribing Information].
Advise patients to use preservative-free lubricant eye drops at least 4 times a
day starting with the first infusion and continuing until end of treatment. Avoid
use of contact lenses unless directed by an ophthalmologist [see Dosage and
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading.
Advise patients to use caution when driving or operating machinery.
BLENREP is only available through a restricted program under a REMS
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called
the BLENREP REMS because of the risks of ocular toxicity [see Warnings
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:
• Prescribers must be certified with the program by enrolling and completing training
in the BLENREP REMS.
• Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity
and the need for ophthalmic examinations prior to each dose.
• Patients must be enrolled in the BLENREP REMS and comply with monitoring.
• Healthcare facilities must be certified with the program and verify that patients
are authorized to receive BLENREP.
• Wholesalers and distributers must only distribute BLENREP to certified healthcare
facilities.
Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.
5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population,
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days.
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in
9%, 2.8%, and 0.5% of patients, respectively.
Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient.
Fatal adverse reactions included cerebral hemorrhage in 2 patients.
Perform complete blood cell counts at baseline and during treatment as clinically
indicated. Consider withholding and/or reducing the dose based on severity
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt
the infusion and provide supportive treatment. Once symptoms resolve, resume
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing
Information]. Administer premedication for all subsequent infusions. Discontinue
BLENREP for life-threatening infusion-related reactions and provide appropriate
emergency care.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman because it contains a genotoxic compound (the microtubule
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive
potential to use effective contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners of reproductive potential
to use effective contraception during treatment with BLENREP and for 6 months after
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere
in the labeling:
• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)].
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared with rates
in the clinical trials of another drug and may not reflect the rates observed in practice.
The pooled safety population described in Warnings and Precautions reflects exposure
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose)
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.
Of these patients, 194 received a liquid formulation (not the approved dosage form)
rather than the lyophilized powder. Among the 218 patients, 24% were exposed
for 6 months or longer.
Relapsed or Refractory Multiple Myeloma
The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks
(n = 95). Among these patients, 22% were exposed for 6 months or longer.
Serious adverse reactions occurred in 40% of patients who received BLENREP.
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%),
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis
(1%), cardiac arrest (1%), and lung infection (1%).
(continued on next page)

EBO_07_2022_GSK_Blenrep_063022.indd 296

FS:10.375"

8/8/22 4:55 PM

T:21.5"
S:21"

Permanent discontinuation due to an adverse reaction occurred in 8% of patients
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients
who received BLENREP. Adverse reactions which required a dosage interruption
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%),
and pneumonia (3.2%).
Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse
reactions which required a dose reduction in >3% of patients included keratopathy
(23%) and thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy, decreased visual
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased,
creatinine increased, and gamma-glutamyl transferase increased.
Table 1 summarizes the adverse reactions in DREAMM-2 for patients who
received the recommended dosage of 2.5 mg/kg once every 3 weeks.
Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP
in DREAMM-2

Adverse Reactions
Eye disorders
Keratopathya
Decreased visual acuityb
Blurred visionc
Dry eyesd
Gastrointestinal disorders

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline
in Patients Who Received BLENREP in DREAMM-2
BLENREP
N = 95
Laboratory Abnormality
Hematology
Platelets decreased
Lymphocytes decreased
Hemoglobin decreased
Neutrophils decreased
Chemistry
Aspartate aminotransferase increased
Albumin decreased
Glucose increased
Creatinine increased
Alkaline phosphatase increased
Gamma-glutamyl transferase increased
Creatinine phosphokinase increased
Sodium decreased
Potassium decreased

BLENREP
N = 95
All Grades
Grade 3-4
(%)
(%)

Nausea
24
Constipation
13
Diarrhea
13
General disorders and administration site conditions
Pyrexia
22
e
Fatigue
20
Procedural complications
21
Infusion-related reactionsf
Musculoskeletal and connective tissue disorders
Arthralgia
12
Back pain
11
Metabolic and nutritional disorders
Decreased appetite
12
Infections
11
Upper respiratory tract infectiong

0
0
1
3
2
3
0
2
0
0

Keratopathy was based on slit lamp eye examination, characterized as corneal
epithelium changes with or without symptoms.
b
Visual acuity changes were determined upon eye examination.
c
Blurred vision included diplopia, vision blurred, visual acuity reduced,
and visual impairment.
d
Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e
Fatigue included fatigue and asthenia.
f
Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea,
nausea, asthenia, hypertension, lethargy, tachycardia.
g
Upper respiratory tract infection included upper respiratory tract infection,
nasopharyngitis, rhinovirus infections, and sinusitis.
Clinically relevant adverse reactions in <10% of patients included:
Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.
Gastrointestinal Disorders: Vomiting.
Infections: Pneumonia.
Investigations: Albuminuria.

Grades 3-4
(%)

62
49
32
28

21
22
18
9

57
43
38
28
26
25
22
21
20

2
4
3
5
1
5
1
2
2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection
of antibody formation is highly dependent on the sensitivity and specificity of the
assay. Additionally, the observed incidence of antibody (including neutralizing
antibody) positivity in an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other
products may be misleading.
The immunogenicity of BLENREP was evaluated using an electrochemiluminescence
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for antibelantamab mafodotin antibodies after treatment. One of the 2 patients tested positive
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy.
Due to the limited number of patients with antibodies against belantamab mafodotinblmf, no conclusions can be drawn concerning a potential effect of immunogenicity on
pharmacokinetics, efficacy, or safety.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman, because it contains a genotoxic compound (the microtubule
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1),
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has
the potential to be transmitted from the mother to the developing fetus. There are
no available data on the use of BLENREP in pregnant women to evaluate for drugassociated risk. No animal reproduction studies were conducted with BLENREP.
Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss,
or other adverse outcome. In the U.S. general population, the estimated background
risk of major birth defects and miscarriage in clinically recognized pregnancies is
2% to 4% and 15% to 20%, respectively.
Data
Animal Data: Animal reproductive or developmental toxicity studies were
not conducted with belantamab mafodotin-blmf. The cytotoxic component
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity
and teratogenicity.

(continued on next page)
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28
4
1

All Grades
(%)
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71
53
22
14

a

Table 2 summarizes the laboratory abnormalities in DREAMM-2.
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8.2 Lactation
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Risk Summary
There is no data on the presence of belantamab mafodotin-blmf in human milk
or the effects on the breastfed child or milk production. Because of the potential
for serious adverse reactions in the breastfed child, advise women not to breastfeed
during treatment with BLENREP and for 3 months after the last dose.
8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women
[see Use in Specific Populations (8.1)].
Pregnancy Testing
Pregnancy testing is recommended for females of reproductive potential
prior to initiating BLENREP.
Contraception
Females: Advise women of reproductive potential to use effective contraception
during treatment and for 4 months after the last dose.
Males: Because of the potential for genotoxicity, advise males with female partners
of reproductive potential to use effective contraception during treatment with BLENREP
and for 6 months after the last dose [see Nonclinical Toxicology (13.1)
of full Prescribing Information].
Infertility
Based on findings in animal studies, BLENREP may impair fertility in females
and males. The effects were not reversible in male rats, but were reversible
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not
been established.
8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65
to less than 75 years and 17% were aged 75 years and older. Clinical studies of
BLENREP did not include sufficient numbers of patients aged 65 and older to determine
whether the effectiveness differs compared with that of younger patients. Keratopathy
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than
65 years and 73% of patients aged 65 years and older. Clinical studies did not include
sufficient numbers of patients 75 years and older to determine whether they respond
differently compared with younger patients.
8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2
as estimated by the Modification of Diet in Renal Disease [MDRD] equation)
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended
dosage has not been established in patients with severe renal impairment
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).
The recommended dosage of BLENREP has not been established in patients with
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST)
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Ocular Toxicity
• Advise patients that ocular toxicity may occur during treatment with BLENREP
[see Warnings and Precautions (5.1)].
• Advise patients to administer preservative-free lubricant eye drops as recommended
during treatment and to avoid wearing contact lenses during treatment unless
directed by a healthcare professional [see Dosage and Administration (2.3) of full
Prescribing Information, Warnings and Precautions (5.1)].
• Advise patients to use caution when driving or operating machinery as BLENREP
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS
BLENREP is available only through a restricted program called BLENREP REMS
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable
requirements:
• Patients must complete the enrollment form with their provider.
• Patients must comply with ongoing monitoring for eye exams
[see Warnings and Precautions (5.1)].
Thrombocytopenia
• Advise patients to inform their healthcare provider if they develop signs
or symptoms of bleeding [see Warnings and Precautions (5.3)].
Infusion-Related Reactions
• Advise patients to immediately report any signs and symptoms of infusion-related
reactions to their healthcare provider [see Warnings and Precautions (5.4)].
Embryo-Fetal Toxicity
• Advise pregnant women of the potential risk to a fetus. Advise females of
reproductive potential to inform their healthcare provider of a known or suspected
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations
(8.1, 8.3)].
• Advise women of reproductive potential to use highly effective contraception during
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5),
Use in Specific Populations (8.3)].
• Advise males with female partners of reproductive potential to use effective
contraception during treatment with BLENREP and for 6 months after the last dose
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing
Information].
Lactation
• Advise women not to breastfeed during treatment with BLENREP and
for 3 months after the last dose [see Use in Specific Populations (8.2)].
Infertility
• Advise males and females of reproductive potential that BLENREP may impair
fertility [see Use in Specific Populations (8.3)].
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THIS ISSUE OF EVIDENCE-BASED ONCOLOGY
could be summed up with the familiar phrase: Put
your money where your mouth is. For much of the
past 2 years, we’ve heard about the need to close unacceptable disparities in cancer care outcomes—every major conference since the pandemic began has
included a call for achieving equity.
Putting ideas into practice isn’t easy, but in this
issue, we see examples of stakeholders walking the
talk. First, we hear from Kashyap Patel, MD, our
associate editor who is CEO of Carolina Blood and
Cancer Care Associates, as well as the current president of the Community Oncology Alliance (COA). In a
paper first presented during COA’s spring conference,
Patel and his team describe a program built from the
ground up that ensures every patient receives the
right cancer treatment regardless of ability to pay.
Patel’s practice pays staff to chase down foundation
grants, free drugs, and other assistance. The program,
called “No One Left Alone,” fills not only a financial
void, but the team is also taking its mission to the
next level—by ensuring that patients gain access to
genomic testing that for many would otherwise be
beyond their reach. We will be anxious to see the
effect on health outcomes.
We also hear from the technology sector, as experts
from Ontada and IQVIA explain work they are doing
with real-world data, which can offer insights into
how patient populations typically underrepresented
in clinical trials might respond to new therapies.
We learn of an extraordinary partnership involving
the pharmaceutical sector. Takeda has made a
commitment to a long-term relationship with Xavier
University of Louisiana, the nation’s only historically
Black and Catholic university, to invest in a data
analytics center, graduate fellowships, and initiatives
to promote diversity in clinical trials. Leaders on both
sides of the partnership say Takeda’s initial investment of $3 million over 3 years will start with plenty
of listening to understand what the needs are and
where pharma can make a difference.
This is not the only important partnership Xavier
has pursued. Next month, The American Journal of
Managed Care® team will travel to New Orleans for an
installment of our Institute for Value-Based Medicine
series, where Xavier President Reynold Verret, PhD,
will be among the university faculty joining leaders
from Ochsner Health for an evening of discussion on
population health.
Finally, this issue outlines a new payment model
from CMS, the Enhancing Oncology Model, which
builds upon the lessons of the Oncology Care Model
but calls on practices to address health equity and
report additional data that will allow Medicare to
track progress in reducing disparities in cancer care
delivery. Although COA and some oncology practices
have questions about elements of the model, all have
endorsed the focus on reducing disparities in care.
Reducing disparities and understanding the
Enhancing Oncology Model will be major themes for
our Institute for Value-Based Medicine programing
this fall. We encourage all to register for one of our
events and join us! ◆
™

Scan the code with your
smartphone camera for
upcoming events.
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She needs a treatment shown to reduce risk of
recurrence in high-risk early breast cancer (EBC)1
The first FDA-approved addition to
adjuvant ET in nearly 2 decades1-9
ET=endocrine therapy; HER2−=human epidermal growth factor receptor 2–negative; HR+=hormone
receptor–positive.
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INDICATION
VERZENIO® (abemaciclib) is indicated in combination with endocrine therapy (tamoxifen or an aromatase
inhibitor) for the adjuvant treatment of adult patients with hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative, node-positive, early breast cancer at high
risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.1
SELECT IMPORTANT SAFETY INFORMATION
Severe diarrhea associated with dehydration and infection occurred in patients treated with Verzenio.
Across four clinical trials in 3691 patients, diarrhea occurred in 81 to 90% of patients who received
Verzenio. Grade 3 diarrhea occurred in 8 to 20% of patients receiving Verzenio. Most patients experienced
diarrhea during the first month of Verzenio treatment. The median time to onset of the first diarrhea event
ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 11
days and 5 to 8 days, respectively. Across trials, 19 to 26% of patients with diarrhea required a Verzenio
dose interruption and 13 to 23% required a dose reduction.
Instruct patients to start antidiarrheal therapy, such as loperamide, at the first sign of loose stools, increase
oral fluids, and notify their healthcare provider for further instructions and appropriate follow-up. For Grade
3 or 4 diarrhea, or diarrhea that requires hospitalization, discontinue Verzenio until toxicity resolves to
≤Grade 1, and then resume Verzenio at the next lower dose.
Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with Verzenio.
Across four clinical trials in 3691 patients, neutropenia occurred in 37 to 46% of patients receiving Verzenio. A Grade
≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19 to 32% of patients receiving Verzenio.
Across trials, the median time to first episode of Grade ≥3 neutropenia ranged
from 29 to 33 days, and the median duration of Grade ≥3 neutropenia ranged from 11 to 16 days. Febrile
neutropenia has been reported in <1% of patients exposed to Verzenio across trials. Two deaths due to neutropenic
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of
fever to their healthcare provider.
Monitor complete blood counts prior to the start of Verzenio therapy, every 2 weeks for the first 2 months,
monthly for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in
starting treatment cycles is recommended for patients who develop Grade 3 or 4 neutropenia.
Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated
with Verzenio and other CDK4/6 inhibitors. In Verzenio-treated patients in EBC (monarchE), 3% of patients
experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In Verzeniotreated patients in MBC (MONARCH 1, MONARCH 2, MONARCH 3), 3.3% of Verzenio-treated
patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal outcomes. Additional
cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.
Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis.
Symptoms may include hypoxia, cough, dyspnea, or interstitial infiltrates
on radiologic exams. Infectious, neoplastic, and other causes for such
symptoms should be excluded by means of appropriate investigations. Dose
interruption or dose reduction is recommended in patients who develop
persistent or recurrent Grade 2 ILD or pneumonitis. Permanently discontinue
Verzenio in all patients with Grade 3 or 4 ILD
or pneumonitis.

TAKE HOPE
FU RT HE R
Please see Select Important Safety
Information throughout and Brief Summary
of full Prescribing Information for Verzenio
on the following pages.

7:02 PM
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Verzenio: FDA-APPROVED
for patients with HR+, HER2–,
node-positive EBC at high risk of
recurrence and a Ki-67 score ≥20%1-3
APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED
CLINICAL AND PATHOLOGICAL RISK FACTORS ((n=2,003)1

Consider Verzenio for your patients with
NODE-POSITIVE
DISEASE

AND

4+ nodes OR 1-3 nodes with
Grade 3 disease or tumor size ≥5 cm

Ki-67

≥20%

monarchE was a phase III clinical trial that
enrolled 5,637 peri- and postmenopausal
adult women and men with HR+, HER2−,
node-positive EBC at high risk of recurrence.
High risk was defined as 4+ positive nodes,
or 1-3 positive nodes with Grade 3 disease
or tumor size ≥5 cm (central Ki-67 testing
was conducted retrospectively for patients
with untreated breast tissue samples), or 1-3
positive nodes with Ki-67 ≥20%. All patients
completed primary treatment prior to 1:1
randomization to receive either 150-mg,
twice-daily Verzenio plus SoC ET or SoC ET
alone for 2 years. ET continued through 5-10
years as clinically indicated. The primary
endpoint was IDFS.1,2

IDFS=invasive disease–free survival;
SoC=standard of care.

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from
11 to 15 days.
Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the first 2 months, monthly for the next 2
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.
Please see Select Important Safety Information throughout and Brief Summary
of full Prescribing Information for Verzenio on the following pages.
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In patients with HR+, HER2−, node-positive EBC at high risk of recurrence and a Ki-67 score ≥20% (n=2,003)

Verzenio: The only CDK4 & 6 inhibitor to reduce
risk of recurrence in combination with ET 1,7-9
INVASIVE DISEASE-FREE SURVIVAL (%)
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86.1%
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At 3 years, Verzenio reduced the risk
of recurrence by more than a third1
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70
60

37 %

50
40

REDUCTION IN RISK
OF RECURRENCE1

HR=0.63

30

86.1% of patients remained
recurrence-free with Verzenio plus ET
vs 79.0% with ET alone.1
The number of events at the time
of analysis was 104 with Verzenio plus ET vs
158 with ET alone.1

(95% Cl: 0.49-0.80)
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HR=hazard ratio; OS=overall survival.

See the breakthrough results at
VerzenioData.com/EBC

OS was immature. A total of 95 (4.7%)
patients had died. Long-term follow-up
is planned.1,2
This post hoc efficacy analysis was
performed at a median follow-up of 27.1 months.
Additional exploratory analyses were performed
at this time; efficacy results for the subpopulation
with high-risk clinicopathological features and
Ki-67
≥20% are provided.3*
*Statistical significance was achieved for this
subpopulation earlier at the final IDFS analysis.
The result in this post hoc analysis cannot be
interpreted as statistically significant.1

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
Venous thromboembolic events (VTE) were reported in 2 to 5% of patients across three clinical trials in
3559 patients treated with Verzenio (monarchE, MONARCH 2, MONARCH 3). VTE included deep vein
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian
and axillary vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to VTE have
been reported in patients treated with Verzenio.
Verzenio has not been studied in patients with early breast cancer who had a history of VTE. Monitor
patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically
appropriate. Dose interruption is recommended for EBC patients with any grade VTE and for MBC patients
with a Grade 3 or 4 VTE.
Verzenio can cause fetal harm when administered to a pregnant woman, based on findings from animal
studies and the mechanism of action. In animal reproduction studies, administration of abemaciclib to
pregnant rats during the period of organogenesis caused teratogenicity and decreased fetal weight at
maternal exposures that were similar to the human clinical exposure based on area under the curve (AUC)
at the maximum recommended human dose. Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective contraception during treatment with Verzenio
and for 3 weeks after the last dose. Based on findings in animals, Verzenio may impair fertility in males
of reproductive potential. There are no data on the presence of Verzenio in human milk or its effects on
the breastfed child or on milk production. Advise lactating women not to breastfeed during Verzenio
treatment and for at least 3 weeks after the last dose because of the potential for serious
adverse reactions in breastfed infants.
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SELECT IMPORTANT SAFETY INFORMATION (cont’d)
The most common adverse reactions (all grades, ≥10%) observed in monarchE for Verzenio plus tamoxifen or an aromatase inhibitor
vs tamoxifen or an aromatase inhibitor, with a difference between arms of ≥2%, were diarrhea (84% vs 9%), infections (51% vs 39%),
neutropenia (46% vs 6%), fatigue (41% vs 18%), leukopenia (38% vs 7%), nausea (30% vs 9%), anemia (24% vs 4%), headache (20% vs
15%), vomiting (18% vs 4.6%), stomatitis (14% vs 5%), lymphopenia (14% vs 3%), thrombocytopenia (13% vs 2%), decreased appetite (12%
vs 2.4%), ALT increased (12% vs 6%), AST increased (12% vs 5%), dizziness (11% vs 7%), rash (11% vs 4.5%), and alopecia (11% vs 2.7 %).
The most frequently reported ≥5% Grade 3 or 4 adverse reaction that occurred in the Verzenio arm vs the tamoxifen or an aromatase
inhibitor arm of monarchE were neutropenia (19.6% vs 1%), leukopenia (11% vs <1%), diarrhea (8% vs 0.2%), and lymphopenia (5% vs <1%).
Lab abnormalities (all grades; Grade 3 or 4) for monarchE in ≥10% for Verzenio plus tamoxifen or an aromatase inhibitor with a
difference between arms of ≥2% were increased serum creatinine (99% vs 91%; .5% vs <.1%), decreased white blood cells (89% vs 28%;
19.1% vs 1.1%), decreased neutrophil count (84% vs 23%; 18.7% vs 1.9%), anemia (68% vs 17%; 1% vs .1%), decreased lymphocyte count
(59% vs 24%; 13.2 % vs 2.5%), decreased platelet count (37% vs 10%; .9% vs .2%), increased ALT (37% vs 24%; 2.6% vs 1.2%), increased
AST (31% vs 18%; 1.6% vs .9%), and hypokalemia (11% vs 3.8%; 1.3% vs 0.2%).
Strong and moderate CYP3A inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically meaningful
extent and may lead to increased toxicity. Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of
abemaciclib by up to 16-fold. In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the
Verzenio dose to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have had
a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the Verzenio dose to 50 mg twice daily with concomitant
use of strong CYP3A inhibitors. If a patient taking Verzenio discontinues a strong CYP3A inhibitor, increase the Verzenio dose (after 3 to
5 half-lives of the inhibitor) to the dose that was used before starting the inhibitor. With concomitant use of moderate CYP3A inhibitors,
monitor for adverse reactions and consider reducing the Verzenio dose in 50 mg decrements. Patients should avoid grapefruit products.
Avoid concomitant use of strong or moderate CYP3A inducers and consider alternative agents. Coadministration of strong or
moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its active metabolites and may lead to reduced
activity.
With severe hepatic impairment (Child-Pugh C), reduce the Verzenio dosing frequency to once daily. The pharmacokinetics of Verzenio
in patients with severe renal impairment (CLcr <30 mL/min), end stage renal disease, or in patients on dialysis is unknown. No dosage
adjustments are necessary in patients with mild or moderate hepatic (Child-Pugh A or B) and/or renal impairment (CLcr ≥30-89 mL/min).
Please see Select Important Safety Information throughout
and Brief Summary of full Prescribing Information for Verzenio
on the following pages.
AL HCP ISI_mE 12OCT2021
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Buzdar A, Cuzick J, et al; ATAC (Arimidex, Tamoxifen Alone or in Combination) Trialists’ Group. Anastrozole alone or in combination with tamoxifen versus
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VERZENIO® (abemaciclib) tablets, for oral use
Initial U.S. Approval: 2017

Embryo-Fetal Toxicity
Based on findings from animal studies and the mechanism of action, VERZENIO can cause fetal harm when
administered to a pregnant woman. In animal reproduction studies, administration of abemaciclib to pregnant rats
during the period of organogenesis caused teratogenicity and decreased fetal weight at maternal exposures that
were similar to the human clinical exposure based on area under the curve (AUC) at the maximum recommended
human dose.

Brief Summary: Consult the package insert for complete prescribing information.
INDICATIONS AND USAGE
VERZENIO® (abemaciclib) is indicated:
• in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients
with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive, early
breast cancer at high risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical
trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates
observed in practice.

WARNINGS AND PRECAUTIONS
Diarrhea
Severe diarrhea associated with dehydration and infection occurred in patients treated with VERZENIO.
Across four clinical trials in 3691 patients, diarrhea occurred in 81% to 90% of patients who received VERZENIO.
Grade 3 diarrhea occurred in 8% to 20% of patients receiving VERZENIO.
Most patients experienced diarrhea during the first month of VERZENIO treatment. The median time to onset of the first
diarrhea event ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to
11 days and 5 to 8 days, respectively. Across trials, 19% to 26% of patients with diarrhea required a VERZENIO dose
interruption and 13% to 23% required a dose reduction.
Instruct patients to start antidiarrheal therapy such as loperamide at the first sign of loose stools, increase oral fluids,
and notify their healthcare provider for further instructions and appropriate follow up. For Grade 3 or 4 diarrhea, or
diarrhea that requires hospitalization, discontinue VERZENIO until toxicity resolves to ≤Grade 1, and then resume
VERZENIO at the next lower dose.
Neutropenia
Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with VERZENIO.
Across four clinical trials in 3691 patients, neutropenia occurred in a 37% to 46% of patients receiving VERZENIO. A
Grade ≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19% to 32% of patients receiving
VERZENIO. Across trials, the median time to the first episode of Grade ≥3 neutropenia ranged from 29 days to 33 days,
and the median duration of Grade ≥3 neutropenia ranged from 11 days to 16 days.
Febrile neutropenia has been reported in <1% of patients exposed to VERZENIO across trials. Two deaths due to neutropenic
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of fever to their healthcare provider.
Monitor complete blood counts prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly for
the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in starting treatment cycles is
recommended for patients who develop Grade 3 or 4 neutropenia.
Interstitial Lung Disease (ILD) or Pneumonitis
Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated with
VERZENIO and other CDK4/6 inhibitors. In VERZENIO-treated patients in early breast cancer (monarchE, N=2791), 3%
of patients experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In
VERZENIO-treated patients in advanced or metastatic breast cancer (N=900) (MONARCH 1, MONARCH 2, MONARCH 3),
3.3% of VERZENIO-treated patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal
outcomes. Additional cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.
Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. Symptoms may include hypoxia, cough,
dyspnea, or interstitial infiltrates on radiologic exams. Infectious, neoplastic, and other causes for such symptoms
should be excluded by means of appropriate investigations.
Dose interruption or dose reduction is recommended for patients who develop persistent or recurrent Grade 2 ILD or
pneumonitis. Permanently discontinue VERZENIO in all patients with Grade 3 or 4 ILD or pneumonitis.
Hepatotoxicity
Grade ≥3 ALT (2% to 6%) and AST (2% to 3%) were reported in patients receiving VERZENIO.
Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to onset of
Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days.
The median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to
Grade <3 ranged from 11 to 15 days.
Monitor liver function tests (LFTs) prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly
for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in
starting treatment cycles is recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or
Grade 4 hepatic transaminase elevation.
Venous Thromboembolism
Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), venous thromboembolic events
were reported in 2% to 5% of patients treated with VERZENIO. Venous thromboembolic events included deep vein
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian and axillary
vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to venous thromboembolism have
been reported in patients treated with VERZENIO.
VERZENIO has not been studied in patients with early breast cancer who had a history of venous thromboembolism.
Monitor patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically
appropriate. Dose interruption is recommended for early breast cancer patients with any grade venous thromboembolic
event and for advanced or metastatic breast cancer patients with a Grade 3 or 4 venous thromboembolic event.
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Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective
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The safety population described in the Warnings and Precautions reflect exposure to VERZENIO in 3691 patients from
four clinical trials: monarchE, MONARCH 1, MONARCH 2, and MONARCH 3. The safety population includes exposure
to VERZENIO as a single agent at 200 mg twice daily in 132 patients in MONARCH 1 and to VERZENIO at 150 mg
twice daily in 3559 patients administered in combination with fulvestrant, tamoxifen, or an aromatase inhibitor in
monarchE, MONARCH 2, and MONARCH 3. The median duration of exposure ranged from 4.5 months in MONARCH 1
to 24 months in monarchE. The most common adverse reactions (incidence ≥20%) across clinical trials were: diarrhea,
neutropenia, nausea, abdominal pain, infections, fatigue, anemia, leukopenia, decreased appetite, vomiting, headache,
alopecia, and thrombocytopenia.
Early Breast Cancer
monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment
Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence
The safety of VERZENIO was evaluated in monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine
therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or an aromatase inhibitor) alone.
Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen or an aromatase
inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median
duration of VERZENIO treatment was 24 months.
The most frequently reported (≥5%) Grade 3 or 4 adverse reactions were neutropenia, leukopenia, diarrhea, and
lymphopenia.
Fatal adverse reactions occurred in 0.8% of patients who received VERZENIO plus endocrine therapy (tamoxifen or
an aromatase inhibitor), including: cardiac failure (0.1%), cardiac arrest, myocardial infarction, ventricular fibrillation,
cerebral hemorrhage, cerebrovascular accident, pneumonitis, hypoxia, diarrhea and mesenteric artery thrombosis
(0.03% each).
Permanent VERZENIO treatment discontinuation due to an adverse reaction was reported in 19% of patients receiving
VERZENIO, plus tamoxifen or an aromatase inhibitor. Of the patients receiving tamoxifen or an aromatase inhibitor,
1% permanently discontinued due to an adverse reaction. The most common adverse reactions leading to VERZENIO
discontinuations were diarrhea (5%), fatigue (2%), and neutropenia (0.9%).
Dose interruption of VERZENIO due to an adverse reaction occurred in 62% of patients receiving VERZENIO plus
tamoxifen or aromatase inhibitors. Adverse reactions leading to VERZENIO dose interruptions in ≥5% of patients were
diarrhea (20%), neutropenia (16%), leukopenia (7%), and fatigue (5%).
Dose reductions of VERZENIO due to an adverse reaction occurred in 44% of patients receiving VERZENIO plus
endocrine therapy (tamoxifen or an aromatase inhibitor). Adverse reactions leading to VERZENIO dose reductions in
≥5% were diarrhea (17%), neutropenia (8%), and fatigue (5%).
The most common adverse reactions reported (≥20%) in the VERZENIO, plus tamoxifen or an aromatase inhibitor, arm
and ≥2% higher than the tamoxifen or an aromatase inhibitor arm were: diarrhea, infections, neutropenia, fatigue,
leukopenia, nausea, anemia, and headache. Adverse reactions are shown in Table 1 and laboratory abnormalities are
shown in Table 2.
Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase
Inhibitor [with a Difference between Arms of ≥2%] in monarchE
VERZENIO Plus
Tamoxifen or an
Aromatase Inhibitor
N=2791
All Gradesa Grade 3
Grade 4
%
%
%
Gastrointestinal Disorders
Diarrhea
84
8
Nausea
30
0.5
Vomiting
18
0.5
14
0.1
Stomatitisc
Infections and Infestations
51
4.9
Infectionsd
General Disorders and Administration Site Conditions
41
2.9
Fatiguee
Nervous System Disorders
Headache
20
0.3
Dizziness
11
0.1
Metabolism and Nutrition Disorders
Decreased appetite
12
0.6
VERZENIO® (abemaciclib) tablets, for oral use

Tamoxifen or an
Aromatase Inhibitor
N=2800
All Gradesb Grade 3
Grade 4
%
%
%

0
0
0
0

9
9
4.6
5

0.2
<0.1
0.1
0

0
0
0
0

0.6

39

2.7

0.1

0

18

0.1

0

0
0

15
7

0.2
<0.1

0
0

0

2.4

<0.1

0
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Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase
Inhibitor [with a Difference between Arms of ≥2%] in monarchE (Cont.)
VERZENIO Plus
Tamoxifen or an
Aromatase Inhibitor
N=2791
All Gradesa Grade 3
Grade 4
%
%
%
Skin and Subcutaneous Tissue Disorders
11
0.4
0
Rashf
Alopecia
11
0
0

Tamoxifen or an
Aromatase Inhibitor
N=2800
All Gradesb Grade 3
Grade 4
%
%
%
4.5
2.7

0
0

0
0

a

Includes the following fatal adverse reactions: diarrhea (n=1), and infections (n=4)

b

Includes the following fatal adverse reactions: infections (n=5)

c

Includes mouth ulceration, mucosal inflammation, oropharyngeal pain, stomatitis.

d

Includes all reported preferred terms that are part of the Infections and Infestations system organ class. Most
common infections (>5%) include upper respiratory tract infection, urinary tract infection, and nasopharyngitis.

Pregnancy
Risk Summary
Based on findings in animals and its mechanism of action, VERZENIO can cause fetal harm when administered to a
pregnant woman. There are no available human data informing the drug-associated risk. Advise pregnant women
of the potential risk to a fetus. In animal reproduction studies, administration of abemaciclib during organogenesis
was teratogenic and caused decreased fetal weight at maternal exposures that were similar to human clinical
exposure based on AUC at the maximum recommended human dose (see Data). Advise pregnant women of the
potential risk to a fetus.
The background risk of major birth defects and miscarriage for the indicated population is unknown. However, the
background risk in the U.S. general population of major birth defects is 2 to 4% and of miscarriage is 15 to 20% of
clinically recognized pregnancies.
Data

e

Includes asthenia, fatigue.

f

Includes exfoliative rash, mucocutaneous rash, rash, rash erythematous, rash follicular, rash generalized, rash
macular, rash maculo-papular, rash maculovesicular, rash morbilliform, rash papular, rash papulosquamous, rash
pruritic, rash vesicular, vulvovaginal rash.

Clinically relevant adverse reactions in <10% of patients who received VERZENIO in combination with tamoxifen or an
aromatase inhibitor in monarchE include:
• Pruritus-9%
• Dyspepsia-8%
• Nail disorder-6% (includes nail bed disorder, nail bed inflammation, nail discoloration, nail disorder, nail dystrophy,
nail pigmentation, nail ridging, nail toxicity, onychalgia, onychoclasis, onycholysis, onychomadesis)
• Lacrimation increased-6%
• Dysgeusia-5%
• Interstitial lung disease (ILD)/pneumonitis-3% (includes pneumonitis, radiation pneumonitis, interstitial lung
disease, pulmonary fibrosis, organizing pneumonia, radiation fibrosis – lung, lung opacity, sarcoidosis)
• Venous thromboembolic events (VTEs)-3% (includes catheter site thrombosis, cerebral venous thrombosis,
deep vein thrombosis, device related thrombosis, embolism, hepatic vein thrombosis, jugular vein occlusion,
jugular vein thrombosis, ovarian vein thrombosis, portal vein thrombosis, pulmonary embolism, subclavian vein
thrombosis, venous thrombosis limb)
Table 2: Laboratory Abnormalities (≥10%) in Patients Receiving VERZENIO Plus Tamoxifen or an
Aromatase Inhibitor [with a Difference between Arms of ≥2%] in monarchE
VERZENIO
Plus Tamoxifen or an
Aromatase Inhibitor
N=2791
All Grades Grade 3
Grade 4
%
%
%
Creatinine increased
99
0.5
0
White blood cell decreased
89
19
<0.1
Neutrophil count decreased
84
18
0.7
Anemia
68
1.0
0
Lymphocyte count decreased
59
13
0.2
Platelet count decreased
37
0.7
0.2
Alanine aminotransferase increased
37
2.5
<0.1
Aspartate aminotransferase increased
31
1.5
<0.1
Hypokalemia
11
1.2
0.1

USE IN SPECIFIC POPULATIONS

Tamoxifen or an
Aromatase Inhibitor
N=2800
All Grades Grade 3
Grade 4
%
%
%
91
<0.1
0
28
1.1
0
23
1.6
0.3
17
0.1
0
24
2.4
0.1
10
0.1
0.1
24
1.2
0
18
0.9
0
3.8
0.1
0.1

Animal Data
In an embryo-fetal development study, pregnant rats received oral doses of abemaciclib up to 15 mg/kg/day during
the period of organogenesis. Doses ≥4 mg/kg/day caused decreased fetal body weights and increased incidence of
cardiovascular and skeletal malformations and variations. These findings included absent innominate artery and aortic
arch, malpositioned subclavian artery, unossified sternebra, bipartite ossification of thoracic centrum, and rudimentary
or nodulated ribs. At 4 mg/kg/day in rats, the maternal systemic exposures were approximately equal to the human
exposure (AUC) at the recommended dose.
Lactation
Risk Summary
There are no data on the presence of abemaciclib in human milk, or its effects on the breastfed child or on milk
production. Because of the potential for serious adverse reactions in breastfed infants from VERZENIO, advise lactating
women not to breastfeed during VERZENIO treatment and for 3 weeks after the last dose.
Females and Males of Reproductive Potential
Based on animal studies, VERZENIO can cause fetal harm when administered to a pregnant woman.
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating treatment with VERZENIO.
Contraception
Females
Advise females of reproductive potential to use effective contraception during VERZENIO treatment and for 3 weeks
after the last dose.
Infertility
Males
Based on findings in animals, VERZENIO may impair fertility in males of reproductive potential.
Pediatric Use
The safety and effectiveness of VERZENIO have not been established in pediatric patients.
Geriatric Use
Of the 2791 VERZENIO-treated patients in monarchE, 15% were 65 years of age or older and 2.7% were 75 years of
age or older.
Of the 900 patients who received VERZENIO in MONARCH 1, MONARCH 2, and MONARCH 3, 38% were 65 years of age
or older and 10% were 75 years of age or older. The most common adverse reactions (≥5%) Grade 3 or 4 in patients
≥65 years of age across MONARCH 1, 2, and 3 were: neutropenia, diarrhea, fatigue, nausea, dehydration, leukopenia,
anemia, infections, and ALT increased.

DRUG INTERACTIONS

No overall differences in safety or effectiveness of VERZENIO were observed between these patients and younger
patients.

Effect of Other Drugs on VERZENIO

Renal Impairment

CYP3A Inhibitors
Strong and moderate CYP3A4 inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically
meaningful extent and may lead to increased toxicity.
Ketoconazole
Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of abemaciclib by up to 16-fold.
Other Strong CYP3A Inhibitors
In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the VERZENIO dose
to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have
had a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the VERZENIO dose to 50 mg
twice daily with concomitant use of strong CYP3A inhibitors. If a patient taking VERZENIO discontinues a strong CYP3A
inhibitor, increase the VERZENIO dose (after 3-5 half-lives of the inhibitor) to the dose that was used before starting the
inhibitor. Patients should avoid grapefruit products.

No dosage adjustment is required for patients with mild or moderate renal impairment (CLcr ≥30-89 mL/min,
estimated by Cockcroft-Gault [C-G]). The pharmacokinetics of abemaciclib in patients with severe renal impairment
(CLcr <30 mL/min, C-G), end stage renal disease, or in patients on dialysis is unknown.
Hepatic Impairment
No dosage adjustments are necessary in patients with mild or moderate hepatic impairment (Child-Pugh A or B).
Reduce the dosing frequency when administering VERZENIO to patients with severe hepatic impairment (Child-Pugh C).
Additional information can be found at www.verzenio.com

Moderate CYP3A Inhibitors
With concomitant use of moderate CYP3A inhibitors, monitor for adverse reactions and consider reducing the
VERZENIO dose in 50 mg decrements, if necessary.
Strong and Moderate CYP3A Inducers
Coadministration of strong or moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its
active metabolites and may lead to reduced activity. Avoid concomitant use of strong or moderate CYP3A inducers and
consider alternative agents.
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Advancing Cancer Care Equity: Yes, and…
WE ARE IN THE MIDST of an

extraordinary period of advances
in cancer care and therapeutic
innovations. In 2022, the American
Cancer Society (ACS) noted that,
“the cancer death rate for men and
women combined fell 32% from its
ALVARNAS
peak in 1991 to 2019.”1 The 2 most
recent ACS updates saw cancer mortality rates fall
by the largest percentages ever reported. These profound improvements in cancer survival rates are a
cause for great celebration and are illustrative of the
best that our cancer care delivery can achieve. Yet,
celebration of this achievement must be tempered
by the fact that many patients never see the full
benefit of these advances in cancer care outcomes.
The 2022 American Association for Cancer Research
(AACR) Cancer Disparities Report documents the
stunning degree to which our cancer research
and care delivery systems fail many patients and
families. The report finds, “Medically underserved
populations have more adverse effects, poorer quality of life, and higher financial toxicity after a cancer
diagnosis.”2 Additional findings include persisting
gaps in the recruitment of underserved populations
onto therapeutic interventional clinical trials, worse
cancer survival outcomes for patients from ethnic
minority groups and for those living in rural areas,
and a greater likelihood to be diagnosed at a more
advanced cancer stage.
Life-compromising disparities persist, and this
should humble us as a stark reminder that the latest
gadget is no guarantee of a more just and effective
model of cancer care delivery. Nor will therapeutics
alone address the pernicious and persistent impact
of care disparities. We need to think differently
about how to move forward. Toward that end, the
renewed focus of CMS upon reducing care disparities is both timely and deeply needed. As the agency
which is responsible for care payment for more than
144 million beneficiaries (81.2 million Medicaid and
CHIP, 63.8 million Medicare), there is an enormous
potential for these initiatives to impact patient
cancer care access and care experience throughout
the United States. CMS’ focus on better data capture,

evolving reimbursement models, and incentives for
more equitable care are, however, just the beginning. Achieving true care equity requires a multitude
of cancer care stakeholders to make a profound
and systemic quantum leap from the point of care
mindset toward engaging patients and families
with a more community-centric mindset. Effective
cancer care begins with community engagement,
promotion of greater health literacy, and increased
use of culturally competent patient education.
Research centers must go beyond their bricks and
mortar settings and invest in outreach and accrual
efforts. Systems that are intentionally designed to
be deeply embedded in the community—and fully
patient centered in implementation—will be deliver
a more sustainable system of equitable care.
In this edition of Evidence-Based Oncology™,
we bring you a suite of perspectives on care
equity, the potential impact of new payment
models in oncology, and the gaps that must be
traversed to succeed.
The way forward is one in which both cancer care
innovation and the progressive humanization of the
care experience are jointly connected in engaging
patients closer to home. This is not something that
any one center, or CMS, or pharma can do on their
one. As cancer care stakeholders align around a
higher vision of what it will take to ensure that the
most vulnerable members benefit from the full
breadth of life-saving care options, then we will
have a moment upon which we can deliver true
cancer care equity. ◆
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Takeda Partnership With Xavier University
Seeks Blueprint to Advance Health Equity
MARY CAFFREY

IF YOU WENT LOOKING for a place in America that shows how

MCCALL
Anne McCall, PhD,
provost and senior vice
president for academic
affairs, Xavier University
of Louisiana.

social and behavior factors affect health, Louisiana would be a
good place to start.
In the latest report from America’s Health Rankings, the state
placed 50th in overall health outcomes—driven by its rock-bottom
status in socioeconomic factors, including entrenched poverty;
by low rates of healthy eating and exercise; and by high rates of
risky sexual behavior.1,2 Louisiana also ranks fifth-highest in cancer
mortality, with a large share of cases linked to toxic air pollution,3
and ninth in obesity, which affects 38% of its residents.4
Such data have roots in Louisiana’s hospital system, which
for generations physically segregated insured patients from the
uninsured. Transitioning away from that system has been bumpy
at times, but it was aided when Governor John Bel Edwards
embraced Medicaid expansion in 2016, extending coverage to
more than 600,000 people.5

announcement, the university received a $2.5 million grant to
transform a dormitory that once housed the Freedom Riders into
a science and technology center.10
Xavier’s success in educating minority health professionals,
as well as its status in the community, were factors in Takeda’s
pursuit of the partnership, said Lauren Powell, PhD, MPA, vice
president of US Health Equity and Community Wellness at Takeda,
who earned her undergraduate degree from Xavier.
“We are excited to support Xavier University of Louisiana on
this first of its kind partnership with Takeda as a way to put our
commitment to health equity into action,” Powell said. “We look
forward to this purposeful collaboration and the ways that we can
benefit from learning from the true experts on how to build trust
and lay the foundation to continue to advance health equity for
generations to come. We were very intentional with our efforts in
selecting the right partner and recognize Xavier as the historical
incubator for future Black and Brown health professionals and as a
community pillar for change in Louisiana.”7

Elements of the Partnership

POWELL
Lauren Powell, PhD, MPA,
vice president, US Health
Equity and Community
Wellness, Takeda.

“We were very intentional with our efforts
in selecting the right partner and recognize
Xavier as the historical incubator for future
Black and Brown health professionals and as
a community pillar for change in Louisiana.”
—Lauren Powell, PhD, MPA,
vice president, US Health Equity and Community Wellness,
Takeda

For those who see a healthier future for Louisiana, these are
times of hope. The national focus on health equity is driving
new partnerships and investment in those institutions that have
long served the state’s Black residents, who make up a third of
the population.6
The idea is simple: Any solution that can improve health in
Louisiana is likely to work elsewhere.
In April, the pharmaceutical maker Takeda announced a
groundbreaking partnership with Xavier University of Louisiana,
the nation’s only Catholic and historically Black university.
Described as multimillion-dollar, long-term investment, the
Takeda-Xavier partnership will fund a technical research
and exchange center on Xavier’s campus and build programs
to raise enrollment of minority patients in clinical trials,
among other steps.7
The partnership, said Anne McCall, PhD, Xavier’s provost and
senior vice president for academic affairs, will “further our joint
goal of health equity through the education of young people who
seek to promote a more just and humane society.”7
Located in New Orleans, Xavier is well known for its school
of pharmacy and for its ability to produce high numbers of
Black undergraduates who go on to become physicians. In fact,
Xavier plans to establish its own Graduate School of Health
Sciences and Medical School.8,9 Beyond that, Xavier has deep
roots in New Orleans’ civil rights history: Shortly after the Takeda
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Takeda’s initial investment, McCall said in an interview, will be $3
million over 3 years. The first year of the partnership will involve
lots of listening on both sides, which Powell said is key because
Takeda is in this relationship for the long haul. “This is not something we see as a onetime initiative,” she said. “We really want to
invest in long-term relationship building—understanding that it
will take more than just 1 or 2 years or just a couple of months to
actually move the needle on health equity.”
HEALTH CARE INFORMATICS. The centerpiece of the partnership
will be development of a technical resource and exchange center,
or T-REX. Both Powell and McCall said this initiative will bolster
Xavier’s capabilities in health care informatics, including its
ability to leverage data to promote health equity in New Orleans
and across Louisiana. McCall said this will complement ongoing
efforts to improve programs in pharmacy administration. Xavier
already offers an academic program in public health and health
equity, she said, and this fall will offer health informatics at the
master’s level.
“For all of these programs, we’re seeking to use data more
effectively to achieve practical improvements in people’s health,”
she said. “To do that, we need to use big data sets—some of those
cost money—and we need a specialist who can help our faculty
become more proficient in using them and to actually help run
some of that center.”
CLINICAL TRIAL PARTICIPATION. The second element of the

partnership calls for increasing participation from underrepresented minorities in clinical studies. Xavier already has a track
record in this area, McCall said, and the partnership will expand
efforts to educate its students, as future health professionals, on
the importance of clinical trials. Here, McCall said, Xavier’s history
of training pharmacists and its credibility are key. “Pharmacists,
in particular, are really credible translators of needs for clinical
studies with our neighborhood population, our student population, our community broadly,” she said.
Powell wrote her graduate dissertation on increasing minority
participation in clinical research and said a key step involves
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“remaking the language” around clinical trials.
A person’s decision whether to take part in a trial
starts long before a diagnosis of cancer or some
other disease, she said. “How do we make…the
understanding of what clinical trials are more
accessible to people?” she asked. “How do we start to
normalize this as a part of health care—just receiving
health care and in pursuing health care in general?”
SUPPORTING RESEARCH. A third piece of the partnership will offer funding for postdoctoral research
and graduate fellowships, McCall said. “It’s really
hard to make a big difference without a robust team,
and we’re a small university,” she said. Giving faculty
support from postdoctoral scientists will allow for
better and more rapid translation of faculty research
into real-world settings.
NEW GRADUATE PROGRAMS. The Takeda partnership comes as Xavier makes plans to expand
its graduate offerings and pursue its own medical
school, which would join Louisiana State University
Health Sciences Center schools in New Orleans
and Shreveport and Tulane University School of
Medicine as the state’s fourth medical school.9
This would join the new master’s in public health
and health equity and a master’s program for
physician assistants that just graduated its first
class. “We’re looking at other programs, in particular
genetic counselling and physical therapy,” McCall
said, which would be done with another key partner,
Ochsner Health system.

Confronting a History of Health Disparities
and Distrust

Powell and McCall agree that an essential piece of
improving health equity is building trust among
those who have been underserved for generations.
That’s where Xavier fills a critical need: With its longstanding role in New Orleans’ civic life and its recent
collaborations, the university occupies a unique
place in Louisiana’s health care ecosystem.
“We know that Xavier University of Louisiana is
one of those [institutions] that is deeply trusted by
the New Orleans community, by the larger Louisiana
community, by the deeper South, and the entire
Southern and Gulf Coast region,” Powell said in her
interview. “We wanted to pursue a partnership with
the experts on how to build trust. We see opportunities to learn from failure—and that deeply motivated
our desire to want to learn from them and to want to
partner with them on this initiative.”
Given Louisiana’s history, trust among Black residents toward the health system is far from assumed.
THE LOSS OF “BIG CHARITY.” The scenes the nation
saw on television after Hurricane Katrina hit in
August 2005—of poor, mostly Black New Orleanians
left behind in a drowning city—were emblematic
of Louisiana’s 2-tiered heath care landscape: one
that offered multiple hospital choices for those with
insurance, while those lacking coverage were treated
in 10 charity hospitals around the state. Primary
care was almost nonexistent for these patients.
For the poor, accessing health care often required
travel and long waits—sometimes measured not in
hours, but in days.11

However flawed, this system made Charity
Hospital in downtown New Orleans a health care
hub for the city’s poor—and a renowned training
ground for emergency care. Health Affairs reported
in 2006 that nearly three-quarters of Charity
Hospital’s patients were Black, and 85% had annual
individual incomes of less than $20,000.12 Thus,
shuttering “Big Charity” after Katrina was highly
controversial. Although many experts believed this
was a crucial, necessary step toward the goal of
bringing neighborhood-level care to the region’s
poor, in the short term, the loss disrupted countless
programs—including substance abuse care and
treatment for HIV 13—and in some ways exacerbated
disparities that the Xavier-Takeda partnership
must now address.
Mental health also suffered. “During the city’s
rebuilding in the aftermath of Hurricane Katrina,
little priority was given to addressing the human
recovery and psychosocial needs or the poor,
vulnerable communities of color, and women and
children in particular,” researchers from Tulane
University wrote in 2018, citing a survey that found
New Orleanians reported 4.4 days per month of
poor mental health, higher than state and national
averages (4.3 days and 3.6 days, respectively) as the
state’s number of psychiatric treatment beds fell.14
By October 2005, about 8400 households had
applied for Medicaid through 1 of 200 shelters, but
58% were denied because of Louisiana’s historically
strict Medicaid standards.15 A decade later, half
of public school children in the hurricane zone
reported posttraumatic stress disorder, and Black
residents were more likely to report difficulty in
managing stress.16 A 2013 report on health disparities found that New Orleans’ history of racial and
economic segregation meant that life expectancy
in the healthiest and least healthy ZIP codes varied
by 25.5 years.17
XAVIER AFTER KATRINA. The storm hit as Xavier was

thriving—enrollment had passed 4000 students.
With every building flooded, enrollment fell 40%
but has returned to around 3600 undergraduate
and graduate students.18,19 Then-president Norman
C. Francis, JD, aggressively rebuilt the campus with
an eye toward creating more programs in science,
technology, engineering, and mathematics (STEM).
Francis also served the entire region as chair of the
Louisiana Recovery Authority, which distributed
$10.4 billion in federal funds to rebuild the city,
most of it to homeowners. Over the next decade,
Xavier joined a health care research consortium that
boosted rates of cancer screening and made strides
in reducing smoking.20,21
Xavier also filled crucial research gaps. Cirecie
West-Olatunji, PhD, director of the Center for Equity,
Justice, and the Human Spirit, developed a worldclass, 31-hour credentialing program for mental
health response following a war or natural disaster.
She was recently tapped to create mental health
modules for psychologists in the Ukraine.22
After Francis retired in 2015, Xavier President
Reynold Verret, PhD—an immunologist by
training—redoubled efforts to train underrepresented groups in STEM areas, both to aid research
and to educate more qualified teachers. Xavier
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has strengthened its relationship with Ochsner
Health, which has expanded its footprint in New
Orleans and across Louisiana and the Gulf Coast.23
In November 2020, Verret joined Edwards and
Ochsner officials to launch a $100 million initiative
to improve access to care for the underserved and
to promote health disparities research.24 Separately,
Ochsner and Xavier created the Ochsner-Xavier
Institute for Health Equity Research to combine
resources in collaborating with “partner health
providers, government, insurers, employers, schools
and other community organizations.”25
“One of our strengths comes from our friends and
partners,” McCall said. The Ochsner partnership
connects Xavier and its Center for Minority Health
with the state’s largest provider of health care to
Medicaid patients. Xavier’s legacy in pharmacy
means it has graduates in every city hospital,
including the New Orleans VA Medical Center built
after Katrina. Today, she said, Xavier is branching
into chronic care management through a health and
wellness center in suburban Harahan.
“We’ve done work in our community for forever.
We have the oldest pharmacy college in the state,”
she said. “So, we have our own kind of footprint
in implantation, too, but this is going to take it to
the next level.”

Creating Models for the Nation

Takeda’s funding and involvement “gives us an
opportunity to make sure that everything that we do
is data driven,” McCall said. “It doesn’t change what
we do, but it changes dramatically how much of it
we can do and the impact that we’ll have—both here
and elsewhere.”
That’s the ultimate goal, McCall and Powell say.
If Xavier can use Takeda’s funding and expertise
to build data sets to drive research, and Ochsner’s
partnership can offer opportunities to test what
works, then the goal of lifting Louisiana’s health
outcomes ranking above 40th in the country
seems possible.25
“One of the reasons why we actually focused on
Louisiana is because we understand that in health
equity work, what we’re ultimately thinking about
is how to center the most marginalized in our
care,” Powell said. “If we had a health care system
that centers the most marginalized and made sure
that their health outcomes were positive, it would
actually work for everyone,” she said.
In other words, moving the needle in health equity
starts in places like New Orleans. Powell concluded,
“We can take what we’ve learned to help spread that
across other communities and across other regions
of the country.” ◆
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Taking Action to Address
Health Equity in Oncology
SUSAN SHIFF, PHD, MBA

SHIFF
Susan Shiff, PhD, MBA,
president, Ontada, a
business of McKesson
Corporation.
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DOES CANCER DISCRIMINATE? Studies have shown that race,
ethnicity, and social determinants of health (SDOH), such as
socioeconomic factors and geography, can influence who might
develop cancer, the type and quality of treatment a patient
receives, and the likelihood of survival.1
According to the CDC, SDOH are conditions in the environment
in which people are born, live, learn, work, play, worship, and age;
they affect a wide range of health, care, functioning, and qualityof-life outcomes and risks.2
In the last decade, biopharmaceutical companies have
discovered and developed numerous new treatment options
that have improved outcomes and prolonged survival for many
patients with cancer. Ontada has partnered with many of these
life science firms to conduct studies on these novel therapies, and
with clinicians by providing a suite of technology solutions and
education designed to enable the efficient, effective, evidencebased practice of medicine.
While these treatments are available to patients in the United
States, it has been said in health care that “your zip code may
be more important to your survival than your genetic code.”3
We must place more attention—and effort—into understanding
how health disparities and inequities can affect cancer care
and into identifying ways to mitigate the impact of SDOH on a
patient’s outcome.
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Collaborating to Foster Health Equity

Although health equity is not a new problem, the issue has
received increased attention over the past few years as COVID-19
has disproportionally impacted people of color and those with
lower incomes.4 As a result, there is significant interest in social
determinants of equitable access, affordability, and outcomes of
health care in general, and cancer care specifically.
Overcoming challenges like disparities in health care requires
a systemic approach: Collaboration across the oncology
ecosystem—community oncology providers, researchers,
academicians, life sciences companies, and patients—is key.
As a leading oncology data, analytics, and technology business,
Ontada is well positioned to take an active role in making
meaningful SDOH information more accessible and actionable
for use in clinical trials, new therapy development, evaluation of
appropriate treatment regimens, physician education, and clinical
practice—with the aim of improving the lives of oncology patients.

Identifying SDOH Correlated With Patient Access
and Outcomes

Many health care organizations are interested in better understanding SDOH in cancer care to improve equitable access,
affordability, and outcomes. However, few efforts have been
made to define the specific, meaningful measures that comprise
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social determinants of outcomes in community
oncology care, where the broadest populations are
served. It is critical to uncover which determinants
can be reliably used in the course of ongoing care
to provide actionable information and meaningful
benefits to patients. It is important that patients be
directly involved in this journey.
In collaboration with practices in The US
Oncology Network; leaders from Amgen and Merck;
and C. Daniel Mullins, PhD, executive director of the
University of Maryland’s PATIENTS Program5, we at
Ontada are participating in a SDOH working group
and leading an exploratory effort designed to:
•

assess the current SDOH oncology landscape, including barriers to understanding,
measurement, and action;

•

define which SDOH data to prioritize,
and establish draft guidelines for how
to implement recommendations in a
phased manner, and

•

define high-priority research opportunities
to advance equity and outcomes that are
important to patients who are receiving care
in the community oncology setting.

These efforts will increase the visibility of existing
challenges and opportunities, as well as create alignment on much-needed research. The initial focus
of this SDOH working group includes a targeted
assessment of the current state of real-world
research in cancer care in the community setting,
including barriers to understanding, measurement,
and action. After this assessment is complete, the
working group will prioritize SDOH conditions and
establish guidelines for implementation. These
outputs will help guide future research opportunities to benefit the cancer community at large.

Collecting SDOH in Real-World Datasets

In addition to its work with the PATIENTS Program,
Ontada also recently joined the Gravity Project, a
multistakeholder collaboration of payers, providers,
vendors, and community-based organizations
formed to create national standards for representing
SDOH data in electronic health records (EHRs).6 The
Gravity Project seeks to identify coded data elements
and associated value sets to represent SDOH data
documented in EHRs. The project is focused on 3
specific social risk domains: food insecurity, housing
instability and quality, and transportation access.
Traditional health care technologies are limited
in their capture of certain aspects of SDOH; many
other relevant data points are captured, but
they do not make their way into EHRs or patient
portals. This may be due to HIPAA considerations,
inadequate information collection mechanisms,
disparate systems of record, and a myriad of other
barriers that have inhibited the quality of available SDOH data.7
Currently, practices in The US Oncology Network
can capture some SDOH variables in Ontada’s
proprietary oncology EHR, iKnowMedSM; these
include gender, race, ethnicity, zip code and
insurance status. We must extend beyond the
traditional information collected through the course
of care delivery, because such data are critical to

understanding the range of variables that determine
outcomes and that can be addressed through care
team and social interventions.
Ontada is committed to developing the capabilities to systematically and reliably collect information
that can inform health care organizations in their
mission to create equitable access to cancer care. We
are focused on integrating SDOH into our real-world
data sets in 4 primary ways:
•

Collecting data from the wide
geographic reach and full diversity of
community oncology

•

Continuously improving our provider technology solutions, including iKnowMedSM, to
capture more SDOH information from patient
and provider interactions

•

Curating SDOH data that currently exist in
an unstructured manner in select patient
charts to enrich the data sets needed to
identify actionable opportunities to reduce
health disparities

•

Utilizing data from third parties to provide a
more complete picture of the patient journey
in the context of SDOH problem characterization and mitigation strategies

HOPE Studies Program: Examining Health
Disparities in Cancer

Last fall, Ontada launched the Health Outcomes
Powered by Evidence (HOPE) Studies Program.8
With HOPE studies, our goal is to leverage oncology
practice expertise and real-world evidence capabilities to collaboratively answer research questions;
having such answers would be considered a major
advancement by the entire oncology community.
The HOPE program empowers eligible clinicians
in The US Oncology Network to propose real-world
studies on topics related to health disparities in
community oncology and to work with researchers
to conduct the study. Providers are on the front
lines of patient care and have invaluable insights
to those questions that need answers. HOPE was
created to advance science that might otherwise
go unsponsored.
The first 2 HOPE studies address equity in cancer
care. In the first study, Michael Danso, MD, of
Virginia Oncology Associates, and Robert Reid,
MD, of Virginia Cancer Specialists, seek to assess
the impact of race and socioeconomic factors
on chemotherapy prior to surgery and the use of
genetic testing in women with triple-negative breast
cancer (TNBC). TNBC is an aggressive breast cancer
that has a relatively high incidence among Black
individuals in the United States. Chemotherapy
before surgery and genetic testing are a standard of
care for TNBC. However, different groups of patients
may be offered these interventions at different rates,
which may contribute to poorer outcomes.
The second study, led by Rahul Ravilla, MD, MS,
of New York Oncology Hematology, focuses on the
impact of socioeconomic barriers to prescribing
advanced androgen blockade therapy to patients
with metastatic hormone-sensitive prostate cancer.
This treatment entails using medication to block
the effect of testosterone, a male hormone that
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promotes cancer growth. Use of oral therapy for
androgen blockade has been shown to improve
survival. However, prescribing challenges exist for
some patients who are candidates for this treatment.
Identifying these challenges will help with strategies
to potentially improve access to these medications,
and potentially improve survival among certain
patient populations.
Findings from these initial HOPE studies are
anticipated this fall and will be shared at upcoming
scientific conferences and in medical journals. We
plan to create additional HOPE studies after these
have been completed.

Building a Foundation for Action

Ontada is very excited to work with the PATIENTS
Program and the Gravity Project, and to fund the
HOPE program. However, it is not enough to simply
conduct research: We must transform these insights
into best practices and put them in the hands of
the clinicians and patients to ultimately make
them actionable.
The oncology community has struggled to figure
out why some patients don’t, can’t or won’t receive
or complete their treatment. Once we recognize
the true impact that SDOH variables may have on
outcomes, we can begin to build strategies for mitigating these variables into the treatment pathways
to help patients have successful clinical outcomes.
This is where patient engagement and participation are critical. There is an opportunity to
foster bidirectional learning between patients and
providers. If we continue to address the problem of
SDOH with the patient perspective as integral, we
are likely to develop solutions that are meaningful
and practical. As we engage patients in this process,
we can build trust and encourage change across all
stakeholders in this critical effort.

Conclusions

Through these initiatives, bolstered by our many
collaborations, Ontada is seeking to build a comprehensive and expansive view of patients—inclusive
of traditional clinical details but also of SDOH—as
well as their care and outcomes. Ontada is proud to
collaborate with stakeholders across the oncology
ecosystem to systematically identify, capture, and
study the variables that influence equitable access
to cancer care.
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How Advocacy Groups and Patient Data
Can Help Drive Health Equity
INTERVIEW WITH ADAM MARIANO, ESQ, MSPH

HOW CAN BETTER USE of patient data improve health equity?
Adam Mariano, Esq., MSPH, senior director, Product and Strategy,
Integrated Health Practice at IQVIA, discusses with Evidence-Based
Oncology TM (EBO) how the changing landscape in data ownership
could allow greater use of data from groups who have historically
been poorly represented in clinical trials. Changes brought on by
the 21st Century Cures Act1 and the Patient Access Rule2 create an
important role for patient organizations, Mariano said.

MARIANO
Adam Mariano, Esq,
MSPH, senior director,
product and strategy,
Integrated Health Practice
at IQVIA.

EBO: What is the role of patient organizations in obtaining data?
MARIANO: The change in data ownership in the United States

being driven by the Cures Act and the Patient Access Rule offers
patient organizations a real opportunity to educate patients about
their access rights, to offer context to raw health data, and to
create clear pathways for patients to leverage these data in their
care. Plain-language explanations for electronic medical record
data elements, services, and advocacy support and coaching on
data access and acquisition are all critical.

EBO: How can patient organizations play a role in collecting data
from populations underrepresented in clinical trials?
MARIANO: Patient organizations can act as advocates for under-

served and historically excluded populations by starting with
education and access support, including educating patients as to
their rights, the scope of data available to them, and how to secure
this data access. Additionally, they have opportunities to establish
creative and innovative new interactions for these data once
secured, as well as driving partnerships with other health organizations to assist patients in applying these data to everyday health
transactions while also helping them to protect their privacy and
stay informed in an increasingly crowded space.

EBO: How does interoperability improve the ability to combine
data from different sources to obtain meaningful insights?
MARIANO: By reducing the level of effort, complexity, high

cost, and long processing times, true interoperability—and the
ubiquity of standards such as Health Level Seven Fast Healthcare
Interoperability Resources—allow faster paths to integration
and insight. Standards-based integration, clear coding/mapping
expectations, common identifiers, and clear minimum expected
data source scope, including those promoted by United States
Core Data for Interoperability and others, allow for predictable
process and data sources, increased ability to favor automation
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instead of human curation, and concentration on data enrichment instead of quality management.
EBO: How will patients benefit from increased data sharing?
MARIANO: Patients will always benefit from data transparency.

Improved care portability, usable and consumer-friendly price
transparency, easy pathways to patient education, and reduction
in barriers to care are all benefits of increased data sharing
for patients. All of this leads to greater agency for patients and
improvements in patient-centered care.

EBO: Can you discuss the potential of convening data in oncology
to improve health equity?
MARIANO: When data convening focuses on yielding representa-

tive sets of data, especially those that represent underserved and
historically excluded populations, the possibility for equitable
treatment and cures rises. This in turn accelerates access to
innovative treatments and care in these populations, and it
short-circuits the delays that have been imposed by nonrepresentational drug and treatment development. Those historical
delays have led to requirements for additional safety and other
data collection before these at-risk populations have insight to
treatment data and differentiated outcomes. This slows delivery of
critical oncology assets to high-risk populations. Data convening
done right is a critical tool in helping to drive equitable care.

EBO: Would you like to add anything else?
MARIANO: Where we stand today—at the intersection of cancer

research, adoption of real-world data to drive advancements, and
patient-centric care—presents an opportunity for patient advocacy organizations to act as a trusted data steward for all patients.
In this role, patient advocacy organizations can support patients
in managing their own care, aggregate multiple data sources to
drive oncology research, and help put the patient voice at the
center of study design and delivery, ensuring that these resources
are accessible to all patients. ◆
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Overall response rates when treated with firstand second-generation EGFR TKIs5-9
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Defining Appropriate Quality Performance Metrics
for Pharmacies Dispensing Oral Oncology Therapies
NATASHA KHRYSTOLUBOVA, BPHARM, RPH, BCOP; RAY BAILEY, RPH;
ROGER ORR, PHARMD, BCOP; LUCIO N. GORDAN, MD; AND TRISTA AUGER, RPHT, CPHT

Introduction

ORAL ONCOLYTICS PLAY A MAJOR role in the treatment of patients with many
types of solid tumors and hematologic malignancies. To fully benefit from
these expensive therapies, patients need a high level of clinical and access
support. Medically integrated oncology pharmacies like Rx To Go—the in-house,
specialty oral oncology pharmacy for Florida Cancer Specialists & Research
Institute—are specifically designed to help patients navigate their difficult
cancer journey.
Despite abundant evidence that measures like medication possession
ratio (MPR) do not correlate with patients’ experiences while on oral cancer
oncolytics and do not accurately reflect their clinical outcomes, pharmacy
benefit managers (PBMs) use MPR as a performance/quality metric to evaluate
specialty pharmacies and assess direct and indirect remuneration (DIR) clawback fees. DIR fees were designed to be applied as a pharmacy performance
metric for chronic diseases (eg, hypertension, diabetes, high cholesterol)
measured under the CMS Star Rating System for Plan D sponsors. PBMs have
misapplied these performance metrics to oncology pharmacies, which do not
manage any patients with these chronic conditions.1
We at Rx To Go have identified the following predictive markers of successful
management of patients on oral oncolytics. They are:

•
•
•
•
•
•
•

enrollment into a patient management program under pharmacist supervision;
time to first fill;

MPR and proportion of days covered (PDC) as measurements of
continuous fills;

Abstract
PHARMACY BENEFIT MANAGERS use measures like the
medication possession ratio (MPR) as a performance/quality metric
to evaluate specialty pharmacies and assess direct and indirect
remuneration clawback fees. Abundant evidence shows that
measuring MPR does not correlate with patients’ experiences while
on oral cancer oncol tics and does not accuratel re ect their
clinical outcomes. The authors demonstrate that as an alternative
to MPR, the Florida Cancer Specialists & Research Institute’s Rx
To Go in-house pharmacy offers value; it uses a multifaceted
approach to comprehensively evaluate the services that specialty
oncology pharmacies provide to patients with cancer who are
being treated with oral oncolytics.

E T H I C S A P P R O VA L A N D I N F O R M E D C O N S E N T

ll data ase records are statistically deidentiﬁed and certiﬁed to e fully compliant ith
patient conﬁdentiality re uirements set forth in the ealth nsurance orta ility and
ccounta ility ct of
. ecause this study used only deidentiﬁed patient records and did not
involve the collection use or transmittal of individually identiﬁa le data this study as e empted
from nstitutional evie
oard approval.

persistence on therapy;

patient satisfaction score;

prescriber satisfaction score; and

drug waste management program.

We advocate using a multifaceted approach to evaluate pharmacy services. We
demonstrate the value of this type of approach, with data from our implementation of quality performance metric scorecards, drug performance scorecards,
and patient and provider satisfaction surveys. We also describe how a workflow
strategy, the Rx To Go drug waste management program, efficiently reduces
patient and payer costs while averting potential treatment issues that might
impact patient health outcomes.
We call on PBMs, plan sponsors, and the Pharmacy Quality Alliance to work
with the broader oncology specialty pharmacy community to develop specific
performance metrics for oral oncolytics. All the stakeholders should collaborate
to develop a set of metrics applicable to in-house and other specialty pharmacies that dispense oral oncolytics.

Background

Historically, CMS developed DIR fees to create a mechanism “…to preserve the
competitive nature of the Part D program by ensuring a level playing field for
Part D sponsors regardless of their contractual arrangements with” PBMs.2 CMS
had envisioned DIR fees as a way to increase transparency on total drug cost.
However, as the PBMs began their mass mergers in recent years, they have
twisted the DIR concept away from CMS’ original intent to increase their own
profits. For example, they have reduced the transparency of DIR fee calculations
and the accuracy of drug reimbursement rates.1 As a result, the Medicare Part
D program and its beneficiaries (mostly patients 65 years and older) are experiencing increased prescription-related expenses,3 and pharmacy providers are
losing money when PBM reimbursement of prescriptions is significantly lower
than what they paid for the drug.4,5
»
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DIR fees not only increase out-of-pocket drug
cost for Medicare beneficiaries, but they also speed
the beneficiaries’ entry into the Medicare coverage
gap, especially when they are prescribed highcost specialty medications like oral oncolytics.5,6
This further increases total Medicare spending.
To avoid reporting these DIR fees to CMS, PBMs
mask them by calling them network variable rates,
network rebates, and pharmacy performance
payments. These are clawback fees imposed by
PBMs on pharmacy providers well after price
negotiation, point of sale, and medication dispensation. This also means that patients have co-pays on
the full transaction price to the pharmacy without
seeing the co-pay reduction benefit from the DIR
clawbacks. Thus, patients on Medicare enter the
coverage gap much quicker and they face subsequent catastrophic 5% co-pays for the rest of the
calendar year based on full pharmacy transaction
cost at the time of claim adjudication.1
PBMs impose these performance-based DIR fees
on pharmacy providers under numerous quality
metrics categories, with higher scores rewarded
by lower DIR fees. The logic of these performance
metrics remains unclear since PBMs assess them
in relation to certain maintenance medications
for some chronic conditions (eg, high cholesterol,
hypertension, diabetes, depression) but include DIR
fee calculations against the gross reimbursement for
all prescriptions received by pharmacy providers,
not just the assessed maintenance medications.
These fee schemes have further fueled increasing
drug costs and boosted PBM profits.
PBMs have found the high cost of oral oncolytics
to be an attractive target for their DIR fee tactics.
This is despite the lack of any evidence-based
rationale for applying irrelevant metrics—those
developed for medications that, for instance,
control diabetes or high cholesterol—to evaluate
dispensation of oral oncolytics used by patients with
cancer who face unique risks of disease progression,
morbidity, and mortality, as well as treatment and
disease-related adverse effects (AEs).
Another problem is that the quality metrics PBMs
use to assess pharmacy providers differ depending
on the PBM, making it even more difficult to attain
high scores. In addition, the imposed performance
DIR fees are typically assessed months after the
drugs are dispensed and claims are submitted
by pharmacy providers. The ensuing clawbacks
of millions of dollars from pharmacy providers
under the umbrella of DIR fees has become
the norm for PBMs.
Furthermore, the CMS Star Rating criteria that
PBMs utilize to evaluate pharmacy provider performance include adherence measures, such as MPR
and PDC, but don’t include the key performance
criteria (eg, immediate time to fill, dose adjustments, patient education, patient adherence to
therapy) that oncology practices use to assess their
own performance. In its 2018 position statement on
PBMs and their impact on cancer care, the American
Society of Clinical Oncology (ASCO) said:
“… CMS should instruct contractors and
PBMs to discontinue application of current Star
performance ratings and related DIR clawbacks on
oncology dispensing physicians and practice-based

pharmacies, instead of relying on measures and
standards that are more appropriate to the specialty.
Star performance ratings were not intended for
this purpose and, as currently structured, are not
appropriate for oncology practice. Both flat and
percentage-based fees unfairly disadvantage cancer
care providers without demonstrably improving
quality or patient outcomes.”6
We argue that measuring MPR does not correlate
well with patients’ experiences while on oral cancer
oncolytics and does not accurately reflect their
clinical outcomes. Instead, we at Rx To Go advocate
using a multifaceted approach to evaluate pharmacy
services. To demonstrate the value of this type of
approach, we share data from our implementation
of Quality Performance Metric (QPM) scorecards,
drug performance scorecards, and patient and
provider satisfaction surveys. We also describe how a
workflow strategy, the Rx To Go drug waste management program, efficiently reduces patient and payer
costs while averting potential treatment issues that
might impact patient health outcomes.

What Unique Challenges Are Posed
by Oral Oncolytics?

Considerable advances in the early detection,
diagnosis, and treatment of many types of solid
tumors and hematologic malignancies have
converted some cancers into chronic diseases,
allowing patients to live longer with proper
management.7 Oral oncolytics play a major role
in the treatment of patients with many types of
cancers such as breast cancer, prostate cancer,
non–small cell lung cancer (NSCLC), chronic
myelogenous leukemia (CML), and chronic
lymphocytic leukemia (CLL).8,9 As adjuvant
therapy or to control advanced disease, some
patients must continue taking oral anticancer
medications for years, potentially for their entire
lives. Self-administered oral targeted agents have
nearly supplanted the use of clinic-administered
intravenous chemoimmunotherapy as early-line
therapies for many patients with CLL and CML.10,11
Compared with intravenously administered
medications, advantages of oral oncolytics include
convenience and flexibility in timing and administration, less use of health care resources, and
potentially better quality of life. Disadvantages
include decreased opportunities to interact
with health care providers, burden on patients
(and/or their caregivers) to maintain adherence,
monitoring for and managing AEs, and the need
to promptly communicate with providers when
concerns arise. Patients on oral oncolytics require
extensive education and periodic reinforcement
to make sure they adhere to the prescribed dosing
regimen, know how to monitor and respond
to symptoms of emerging toxicities (ie, how to
manage them and when to contact the provider),
and understand which other drugs, foods, beverages, and alternative therapies have the potential to
cause drug-drug interactions.
For assorted reasons, many patients do not fill
the prescription they receive (noninitiation), do not
take the drug as prescribed (nonadherence), or do
not continue long-term use of the medication (early
discontinuation).8 Suboptimal use of prescribed
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oral medications can negatively impact patient
outcomes and result in higher health care utilization
and costs.8,12,13 Examples of negative impacts on
outcomes in patients with cancer include:
•

lower efficacy;

•

early cancer progression;

•
•
•

disease flare-ups;

more toxicity, if taking higher doses than
prescribed; and
decrease in quality of life, if disease is
not controlled.

Barriers to adherence to oral oncolytics include
low health literacy and limited knowledge on the
part of patient and/or caregiver; variability and
limitations of insurance coverage; the complexity
of administration instructions; AEs (including rare
but potentially life-threatening ones); and high
out-of-pocket expenses.14-16 For example, a retrospective analysis of adults who had oral oncolytics
newly prescribed to them at a tertiary cancer
center reported that lack of insurance (and type of
insurance), pharmacy transfers, and cost assistance
program, were significantly associated with longer
time to receipt of the prescribed medication.16 This
study reported mean time-to-receipt of approximately 16 days for patients with no insurance and
9 days for patients with Medicare compared with 4
days for patients with commercial insurance.
Successful outpatient management of patients
requiring long-term treatment with oral oncolytics
requires patient-centered, multidisciplinary
coordination and collaboration that integrate
pharmacist involvement in patient education, AE
monitoring, and management to improve treatment
adherence.10,11
Oral oncolytics are costly, and the majority of
public and private health care/medical insurance
payers rely on PBM centralized mail order pharmacies (eg, Express Scripts, OptumRX, CVS Caremark)
to process and fulfill prescription claims.17 However,
delivery of oral medications to patients via a centralized, mail order pharmacy is inadequate because
of potential delays caused by communication
challenges (for patients and providers), processing
and transit times; fragmentation of care provision;
inadequate patient follow-up and monitoring; and
inadequate research on financial assistance options
for patients.18-20 These limitations are particularly
harmful to the unique challenges faced by patients
with cancer who require treatment initiation as well
as long-term therapy with oral oncolytics. In-house,
medically integrated dispensing (MID) pharmacies
offer a viable, streamlined alternative to serving
this population.

What Are In-House or MID Pharmacies?

An MID or in-house pharmacy model is defined as
a dispensing pharmacy within an oncology center
of practice that promotes a patient-centered and
multidisciplinary team approach, which results in
highly coordinated quality care and better patient
outcomes.21,22 Providing continuous, patient-centered, multidisciplinary, coordinated quality care is
a key goal of all cancer care because it essential for
optimizing patient outcomes.
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The advantages of using in-house or MID pharmacies over centralized mail order pharmacies to
dispense oral oncolytics include20,23:
•

•

•
•
•

•

•

•
•

immediate, unlimited access to electronic
health records (EHRs), protected under
the Health Insurance Portability and
Accountability Act of 1996, allowing timely
information gathering and communication
with the prescriber’s team;

cost savings, because of the ability to quickly
respond to prescription holds and changes in
dosing (thus limiting drug waste);

immediate verification of insurance coverage;
support and help to research financial assistance;

opportunities to ensure that patients
complete and receive prescription
refills on time;

integration of prescription information with
other patient information (eg, test results, use
of other drugs);

availability of a pharmacist to individualize
patient education, monitoring, and follow-up
to improve safety, adherence, and persistence;
streamlined and more accessible
communication; and

increased patient and prescriber satisfaction.

Research has demonstrated the benefits of the
in-house dispensing model over traditional mail
order pharmacies. For example:
•

•

A 2019 retrospective study found that
in-office dispensing of oral oncolytics reduces
monetary waste—as assessed in terms of
returned medications, therapy discontinuation, and dose adjustments—compared with
mail order pharmacy dispensing.24

A 2021 retrospective study reported that
patients who filled their prescription for
oral oncolytics at an internal health-system
specialty pharmacy had better PDC, MPR,
and time to treatment compared with
patients who filled their prescriptions at
external specialty pharmacies.25

How Is Adherence Used as a Quality Metric
for Specialty Pharmacies?
Defining adherence

The World Health Organization has defined adherence to long-term therapy as the extent to which a
person’s behavior (eg, taking medication, following
a diet, enacting lifestyle changes) corresponds
with agreed-upon recommendations made by a
health care provider.26 Specifically pertaining to
the taking of medications, adherence is generally
considered to be the process by which patients
take their medications as prescribed in terms of
timing, dosing, and frequency.12,27 Patient adherence
includes 3 major phases: initiation (or failure to
begin treatment), implementation (or incomplete
dosing), and persistence, or continuation of
treatment.28 Adherence rates reported in studies
of oral anticancer therapies commonly range from
46% to 100%, but they can dip as low as 33% for
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various reasons, including the types of cancer, study
population, and adherence measure used.8,9,29
Adherence is a dynamic process and the threshold
for what is sufficient adherence to optimize clinical
benefit and minimize AEs is not easily defined.27,29,30
In patients with chronic conditions, deviations from
optimal adherence may be frequent and can include
isolated/sequential omissions, drug holidays, and
compensatory overdosing.27,30 Factors that impact
adherence include9,27,29,31:
•
•
•
•

disease characteristics (eg, type,
severity, duration);

TABLE 1. Examples of Assumptions
and Limitations Related to Using Administrative
Claims Data to Monitor Drug Adherence32
Assumptions
• eﬁll prescription
patterns correspond
to patient medication
ta ing eha ior
• atients are ta ing the
medication e actl
as prescri ed

Measuring adherence

Adherence can be assessed using direct measures
(eg, directly observed therapy, testing urine and/
or blood for biomarkers) and indirect measures
(eg, self-reporting/patient diaries, electronic pill
bottles, pill counts, pharmacy data, administrative
claims data, clinical response).8 This report focuses
on the use of administrative claims data to monitor
drug adherence.
Monitoring drug adherence using administrative
claims data is a type of analysis that makes many
assumptions and cannot account for several
important caveats (Table 1).32
MPR and PDC are measures of adherence often
used in studies that analyze only administrative
claims data (Table 232-35). MPR is the most common
measure used to estimate medication nonadherence; the next most common measure is PDC.36
Definitions of MPR and cutoff points that are used
to define nonadherence often vary among studies,
making it difficult to compare results. As Canfield
and colleagues34 noted in their critique of MPR and
PDC use in specialty pharmacy practice, “Although
adherence metrics may serve as an internal
benchmark to compare the progress of a program
within an organization, caution is warranted for
using them as an external benchmark to compare
organizations.” In the rest of this white paper, we
will focus on MPR.

Using MPR as a quality metric

As summarized in the Introduction, much has been
said about how PBMs’ DIR fees have driven up costs
for Medicare, patients, and pharmacy providers
(including retail pharmacies, specialty pharmacies,
and physician-run medical practices that have retail
pharmacies or dispensing facilities).3,4,6,17,37-41 A less
discussed but also very impactful facet of this issue
is the use of MPR as a quality indicator for pharmacies dispensing oral oncolytics.34,42
A threshold of MPR greater than or equal to
0.80 (ie, 80% or more) is considered to indicate

partial

• oes not identi
arriers or
detected adherence
• annot account or temporar
intentional holds ollowed
dose
ad ustments

• ro ides incomplete record eg, i
pro ider er all tells the patient
to discontinue drug

treatment characteristics (eg, type of drug,
drug pharmacology, toxicities); and

In patients with cancer specifically, many factors
at the individual, cultural, and system levels affect
adherence to oral oncolytics.8,9

• oes not identi
adherence

• annot consider prescriptions
o tained outside the s stem

patient characteristics (eg, clinical characteristics, social and familial environment);

provider/health care system (eg, lack/type
of insurance, relationship with provider,
duration of visits).

Limitations

TABLE 2. Adherence Terms and Measures
Derived From Administrative Claims Data
Term

Definitions
a s suppl o tained di ided
ﬁ ed inter al32

MPR

the reﬁll inter al or

atio o total da s suppl to num er o da s o stud
participation per participant ma e ceed 1.0 100 33
um o da s suppl in time rame di ided
o da s in time rame multiplied
10034

num er

uantit dispensed di ided
num er o da s supplied
rom each ﬁlled prescription35
PDC

Total da s suppl di ided
num er o da s
o stud participation capped at 1.0 and multiplied
100 to o tain percentage .33
um o da s co ered in time rame di ided
num er o da s in time rame multiplied
10034

MPR, mediation possession ratio; PDC, proportion of days covered.

that patients are adherent to their prescribed
medication.43-45 However, MPR may be impacted
by many variables that administrative claims data
are not designed to track (Table 3). Negative impact
on MPR falls into 2 categories: controllable and
uncontrollable. Controllable negative impacts can
be avoided with good patient education, consistent
follow-up, and AE management support. Examples
of uncontrollable negative impacts include disease
progression, the need for drug holidays, and
hospitalizations.
Access to financial assistance from the start is
crucial for supporting adherence to therapy and
avoiding financial toxicities caused by burdensome
out-of-pocket expenses. Patient-centric approaches,
multidisciplinary approaches, and working with
the patient’s caregiver or family all contribute to
better patient care.
Lingering questions about the applicability of
MPR analyses include as follows:
•

•
•

Can MPR measurements be applied equally to
every type of cancer (or other chronic disease)
based on severity of the treated condition?
Can MPR account for the different pharmacologic characteristics of agents used?
Can MPR account for the severity of the
treated condition?
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TABLE 3. Scenarios That Could Positively or Negatively Affect MPR
Positive impact
• ingle ﬁll onl

Negative impact
100

• onsistent reﬁlls claims ad udicated
e ore the start o the ne t c cle
•

month supplies and auto reﬁlls

• ela in starting the ﬁrst dose ecause
to re iew the treatment plan, potential
coordinate care

wants to see the patient in the o ﬁce
s, and or discuss com ination therap to

• ela in a su se uent c cle due to critical la results dose decrease resulting in e tra
pills in hand , pending imaging eg, T, T unplanned hospitali ation and or surger ,
medication holds or drug holida s due to medication
s, and
• atient orgets to ta e medication
•

did not educate patient and caregi ers on proper medication use eg, patient ta es
1 pill dose instead o pills dose, ending up with e tra medications
wee s later .
atient and caregi ers need education on proper usage, and reﬁll will e postponed
according to suppl in hand.

• atient is hoarding medication to sa e mone
resulting in e tra pills.

due to out o poc et co pa ment ,

• ue to ad anced age and or comor id condition s , the patient is orget ul and not
adherent to prescri ed dosage and schedule.
AE, adverse event; HCP, health care professional (or provider); MPR, medication possession ratio.

FIGURE 1. Rx To Go Payer Breakdown 2021

Medicare Part D, 61%
Private, 29%
Medicare Part B, 5%
Medicaid, 2%
Other (self-pay, vouchers), 3%

TABLE 4. Rx To Go Overall Pharmacy QPM Scorecard (4 quarters of 2021)
Metric

Q1

Q2

Q3

81

88

89

89

98

98

97

98

9

9

9

91

≤

≤

≤

≤

9

95

96

95

.8

erage prescri er satis action score rom all categories rated on a 1 5 scale a
atients on a new drug enrolled into adherence programb

Time to ﬁrst ﬁll re erral to ship date , calendar usiness da s
erage patient satis action score

Q4

.8

MPR, medication possession ratio; PDC, proportion of days covered; Q, quarter; QPM, quality performance metric.
a
Prescriber satisfaction survey is carried out every other quarter (twice a year).
b
Goal is to enroll ≥85% of patients into the adherence (patient management) program. Per Board of Pharmacy, patients have the right to refuse pharmacist
counseling.
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dieticians—to provide exceptional customer service
for patients and caregivers. Rx To Go benefits for
patients include coordination with their provider,
monitoring and review of clinical laboratory values,
therapy support, and adherence monitoring, as
well as services related to insurance coverage,
billing, medication costs, and financial assistance.
Figure 1 shows the breakdown of payers for patients
enrolled in Rx To Go.

QPM Scorecards

Our Rx To Go overall pharmacy QPM scorecard
tool (Table 4) expands upon the standard metrics
required by the accreditation bodies and reflects the
most essential points of successful pharmacy operation: time to first fill, MPR, PDC, adherence program
patient enrollment, and patient and prescriber
(customer) satisfaction metrics. This QPM scorecard
applies only to pharmacy performance. The Rx To
Go Quality Management committee reviews these
metrics at the end of each quarter.
Time to first fill involves multiple factors from
different services we provide; these range from
benefits verification, prior authorization, and
patient financial assistance to the initial shipment
and contact with the patient. These services
are important because they influence how fast
a patient can start therapy and assist patients
with any financial hardship that occurs in their
cancer journey. The ideal goal of time to first fill is
within the first 4 to 7 days of the first prescription
submitted to the pharmacy. Rx To Go’s adherence
program is important in that it educates patients on
what to expect; describes how to manage drug- and
disease-related AEs, and why it is crucial to address
any issues sooner rather than later; and provides
frequent reassessments with the patient and the
patient’s chart. Addressing AEs as soon as possible
can help to improve patient persistence in therapy
and achieve desired clinical outcomes.
In 2013, Rx To Go designed and implemented a
pharmacist-led patient education and AE management program that proved to be a highly successful.
Khrystolubova and colleagues46 published an
analysis of the program’s impact on the management of patients taking oral afatinib (Gilotrif) for the
treatment of EGFR-mutated NSCLC in a real-world
community oncology clinic. The findings show
the value of pharmacist-led continuous follow-up,
support, and education reinforcement to reduce
AEs and help patients stay on treatment, supporting
patients’ adherence to therapy.

Patient and prescriber satisfaction surveysA
What Data Support Our Multifaceted
Alternative to MPR?

Instead of relying solely on MPR as the quality
metric for specialty pharmacy performance, we at
Rx To Go advocate using a multifaceted system to
comprehensively evaluate the services we provide
to patients with cancer who are receiving treatment
with oral oncolytics. Thus, to better define and
assess how we care for patients, we have developed
tools such as patient and prescriber satisfaction
surveys, pharmacy QPM scorecards, and our drug
waste management program. In addition, Drug

Performance Scorecards help create health-outcomes analyses with a focus on improving clinical
programs and ultimately our main metrics. These
important tools and program are discussed in the
following sections.

Rx To Go as an in-house specialty pharmacy
case study
Rx To Go is accredited by 3 specialty pharmacy
organizations and is designated as an extension of
practice—with full access to patients’ EHRs and to
a multidisciplinary team of physicians, nurses, and

Customer satisfaction surveys are a crucial tool
to obtain feedback and to engage patients and
prescribers. These surveys are key for evaluating
Rx To Go performance from the perspective of
the patients and prescribers who use our services.
Although these tools are primarily numeric, they
include sections that allow survey responders to
input comments.
Our goal at Rx To Go is to maintain an average
patient satisfaction score of 95% or higher and an
average prescriber satisfaction score of at least 4.5
on a 1-to-5 scale. There is no industry-standard goal
to describe perfect patient satisfaction. We chose to
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hold ourselves to very high standards by aiming for
at least 95% patient satisfaction. As reported, the
Rx To Go patient satisfaction score is multilayered
and encompasses net promoter score, satisfaction
on the level of financial responsibilities (eg, patient
financial assistance), patient counseling and
knowledgeable pharmacist staff, customer service
(eg, empathy), and timely medication deliveries. The
Rx To Go provider satisfaction score assesses clinical
support, professionalism, customer service, and
timely communications.
In 2020 and 2021, Rx To Go maintained a median
95% (range, 94%-96%) overall patient satisfaction
score, with lower scores for satisfaction with
financial assistance (range, 88%-94%) and timely
deliveries (range, 93%-96%). Our prescriber satisfaction score remains above 4.5.

Drug Waste Management Program

Another example of Rx To Go’s successful operations is the drug waste management program.
Prevention of drug waste not only reduces patient
and payer costs, but also averts potential treatment
issues that might impact patient health outcomes.
As noted by ASCO:
“There is growing concern that PBMs may be
contributing to costly waste in cancer care. ASCO
members have described situations in which a PBM
sent the wrong dosage or type of medication or
sent medication directly to a patient’s home, only
to have it expire before they are able to get to their
physician’s office. Each mistake and wasted vial of
cancer medication represents an important expense
for a cancer patient and a lost opportunity for
appropriate treatment.”6
The tactics that we at Rx To Go use to prevent
drug waste include detailed review of all new
prescriptions upon their receipt from a provider and
final review of every order (including refills of the
original prescription) before shipment to the patient
(Figure 2). These reviews are performed by a team
of highly trained registered nurses and pharmacists.
Table 5 summarizes several case studies that
illustrate the effectiveness of the process we use to
minimize and prevent drug waste.

Drug Performance Scorecards As a Tool to
Improve Pharmacy Performance

A patient’s cancer journey is often unpredictable.
From tackling treatment issues to addressing
financial barriers, we at Rx To Go wanted to be
able to showcase our ability to provide the same
or better level of service than other specialty
pharmacies. Thus, in addition to the overall
pharmacy QPM scorecard, Rx To Go developed
and incorporated into practice individual Drug
Performance Scorecards, which summarize clinical
outcome metrics as well as analyses of persistence
on therapy and reasons for discontinuation. These
drug-specific metrics allow our pharmacy to
measure goals and outcomes, and to identify challenges. Here, we summarize the Drug Performance
Scorecard data for 3 oral oncolytics—dasatinib
(Sprycel), palbociclib (Ibrance), and ibrutinib
(Imbruvica)—prescribed to Medicare patients
enrolled in Rx To Go over the course of 4 quarters
(July 2020-June 2021).
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Dasatinib scorecard

During the 12-month analysis period, approximately
47% of Medicare patients enrolled in Rx To Go
received dasatinib prescriptions (Table 6). On
average per quarter, 6 new patients started dasatinib
therapy and Rx To Go filled an average of 65% of all
the scripts received. The remaining orders that were
received were transitioned to manufacturer-sponsored free medication programs or transferred to
another specialty pharmacy. Due to selection of
different treatment options, patients’ preferences,
and other external circumstances, 1% of orders were
canceled/discontinued before the patient began
taking the drug.
The average time to first fill for any new dasatinib
order was approximately 3 days. Among all the
patients who were serviced by Rx To Go during
the 4 studied quarters, only 10% were discharged
from the pharmacy. This included 24 patients who
discontinued because of a clinical or other reason,
5 patients who were discharged to the manufacturer
for free drug, and 1 patient who was transferred to
another specialty pharmacy. Among the 24 patients
who were discontinued for a clinical or other reason,
4 patients died, 5 left the practice, 1 had disease
progression, 1 followed National Comprehensive
Cancer Network recommendations, and 14 experienced AEs. Of the 14 patients who discontinued due
to AEs, 85% discontinued due to pleural effusion
and 15% discontinued due to peripheral edema,
lack of energy, and/or diarrhea. Overall, Rx To Go
maintained an average MPR of 97%, average PDC of
94%, and average length of therapy of 38 months for
patients with dasatinib prescriptions during each
analyzed quarter.

Palbociclib scorecard

During the 12-month analysis period, approximately 64% of Medicare patients enrolled in Rx To
Go received palbociclib prescriptions (Table 7).
On average, we had 34 new patients on palbociclib
each quarter and were able to fill prescriptions for
67% of these patients per quarter. As mentioned
for the dasatinib analysis, the remaining
received orders were transferred to manufacturer-sponsored free drug programs or to another
specialty pharmacy.
The average time to first fill for any new palbociclib order was approximately 4 days. Among all
patients to whom Rx To Go dispensed palbociclib
during the 4 analyzed quarters, only 14% were
discharged from our pharmacy. The discharged
patients included 127 patients who discontinued
palbociclib due to a clinical or other reason, 59
patients who were discharged to the manufacturer
for free drug, and 5 patients who went to another
specialty pharmacy.
Of the patients who were discontinued due to a
clinical or other reason, 15 patients died, 79 had
disease progression, 10 left the practice, 2 had
other comorbidities, and 20 had AEs. Permanent
discontinuation associated with an AE occurred
in 20 of 1352 (1.4%) patients receiving palbociclib
during the 4 quarters. Most of these AEs were
cytopenias, fatigue, and diarrhea. In contrast,
permanent discontinuation associated with AEs
occurred in 9.7% of palbociclib-treated patients in

the PALOMA-2 trial47 and 4% of palbociclib-treated
patients in the PALOMA-3 trial.48
Reflecting the high enrollment rate in the Rx To Go
adherence program, the average length of therapy
for each patient was an impressive 22.5 months.
Other metrics indicating high adherence included
the high MPR (98%-99%) and PDC (95%-98%) rates,
as well as other benchmarks showcased in this
scorecard. We believe that every element is a factor
in providing care of exceptional quality to every
patient at Rx To Go.

Ibrutinib scorecard

Among patients prescribed ibrutinib, Rx To Go
serviced about 76% of the Medicare population and
we admitted approximately 42 new patients each
quarter (Table 8). The average time to first fill from
order receipt was 4.2 days.
Approximately 7% of patients were discontinued
due to a clinical reason, an insurance mandate, or
a free drug program. This included 139 seasonal
patients and those who discontinued due to disease
progression, death, AEs, leaving the practice, or
observation. Observation in this disease state was
defined as a patient who, based on their age/comorbidities, discontinued after obtaining an adequate
response for a minimum of 12 months. Our Rx To
Go patient population is much older and has more
comorbidities compared with participants in most
clinical trials. Currently, 8% of our patients are
being observed.
Thirty-four percent of patients had discontinued
ibrutinib due to an AE such as cytopenias, bleeding,
diarrhea, fatigue, edema, hypertension, and atrial
fibrillation. Twenty percent of patients discontinued
due to disease progression and 18% of patients had
died, 14% of patients had left the practice, and 6% of
patients were seasonal.

Applications of Scorecards

The Rx To Go pharmacy QPM scorecards that we
have developed help demonstrate, in a real-world
scenario, pharmacy excellence in helping patients
navigate their difficult cancer journey. As a specialized pharmacy, we successfully provide timely
prescription deliveries, patient-centric support,
patient financial support, and provider support,
ensuring that no disruptions in treatments occur.
Our Rx To Go Drug Performance scorecards help
to identify challenges and to improve interventions
and processes; thus, improving on persistence
on therapy is defined as the act of continuing
treatment for the prescribed duration.49 The 3 oral
oncolytics discussed in this article are associated
with a high risk of AEs, which result in more than
20% of patients experiencing dose interruptions and
discontinuation. With these scorecards’ provision of
persistency data, reasons for discontinuation, and
the percentage of patients who have enrolled in the
Rx To Go adherence program, we are able to showcase Rx To Go’s practice success. We also continue to
learn and improve from these metrics. Identifying
the clinical reasons for discontinuations based on
AEs provides opportunities to enhance Rx To Go
patient management programs.
Patient persistence of therapy is the most
desirable metric upon which to measure adherence
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FIGURE 2. Rx To Go Drug Waste Prevention Process Prior to Order Shipment

EHR REVIEW

COMMUNICATIONS

• Detailed evaluation of patient EHR to ensure
order to be shipped is aligned with most recent
provider plan

• If discrepancies exist between most recent
provider plan and current order set to ship, clarify
with provider

• Assessment for drug-related toxicities to
ensure prescriber is aware of any manufacturer
recommendations related to hematologic and
nonhematologic adverse effects

• Communicate with provider about patient tolerance
or compliance issues
• Communicate with patient regarding issues and
changes of orders

• Includes review of:

INTERVENTIONS FOR
CONFIRMED DISCREPANCIES

• Document discrepancy
• Recall order from dispensing queue if:
» therapy is discontinued due to disease
progression; or
» provider wants to change dosing due to
intolerance or need to escalate; or
» treatment is on temporary hold (eg, drug holiday,
procedure, hospitalization)

» current regimens;
» recent provider notes;
» laboratory results;
» imaging and other test results;
» recent hospitalizations; and
» notes from other specialists

EHR, electronic health record

TABLE 5. Rx To Go Case Studies in Drug Waste Management
Diagnosis

Prescribed regimen
at the point of refill

Prescription on file
at pharmacy

RCC

Cabozantinib (Cabometyx)
60 mg orally once
daily for 28 days × 24
cycles (per NCCN RCC
guideline v2.0)

Cabozantinib oral
tablet 40 mg

Pancreatic
cancer
metastatic
to liver

Olaparib (Lynparza)
300 mg orally twice daily
for 28 days × 24 cycles
(per NCCN pancreatic cancer
guideline v6.0)

Olaparib oral tablet
150 mg

CML

No regimen added to EHR
dasatinib (Sprycel)

Dasatinib oral tablet
80 mg

Pembrolizumab (Keytruda)
200 mg IV; lenvatinib
(Lenvima) 20 mg orally daily
for 21 days × 12 cycles

Lenvatinib 20 mg/day
(10 mg × 2) capsules
QD

Polycythemia
vera

u olitini
a aﬁ orall twice
daily for 28 days

Ruxolitinib
10 mg PO BID

NSCLC

Capmatinib (Tabrecta) orally
twice daily

Capmatinib 150 mg,
2 tablets BID

• Provider notes indicated worsening shortness of breath and no
strong evidence of interstitial pneumonitis; advised stopping
capmatinib. Thoracentesis with pleural cytology performed and
patient was to follow up after results.
•

Capecitabine (Xeloda) orally
with radiation therapy

Capecitabine 150 mg
and 500 mg tablets,
Monday-Friday every
7 days × 5 weeks
(total 1650 mg BID)

RCC

chart re ie

•

care plan nurse and discrepanc identiﬁed.

Units tablets or
capsules an costs
AC sa e

Intervention

• ro ider had not notiﬁed pharmac o treatment discontinuation.

• are plan nurse clariﬁed discrepanc
with provider.

Units: 30

• New shipment of another order of cabozantinib scheduled before
discrepanc identiﬁed.

• ro ider conﬁrmed change and
requested order be discontinued.

Cost: $21,662.80

•

• ro ider had not notiﬁed pharmac o treatment discontinuation.

• are plan nurse clariﬁed discrepanc
with provider.

Units: 120

• New shipment of another order of olaparib scheduled before
discrepanc identiﬁed.

• ro ider conﬁrmed change and
requested order be discontinued.

Cost: $14,448.89

•

• ro ider had not notiﬁed pharmac o treatment discontinuation.

• are plan nurse clariﬁed discrepanc
with provider.

Units: 30

• New shipment of another order of dasatinib scheduled before
discrepanc identiﬁed.

• ro ider conﬁrmed change and
requested order be discontinued.

Cost: $15,160.86

• EHR review by care plan nurse

• Care plan nurse advised provider of
package insert indication to hold/
reduce dose.

Units: 60

re iewed

re iewed

care plan nurse and discrepanc identiﬁed.

care plan nurse and discrepanc identiﬁed.

• Grade 3 hepatotoxicity (provider noted improvement in overall
disease burden after 6 cycles; no indication of liver metastases)

•

re iewed

care plan nurse and discrepanc identiﬁed.

• Myelosuppression at 10 mg noted.
• Provider notes indicated dose reduction, but new prescription not
received by pharmacy.
•

Rectal cancer

re iewed

fin ingsa

re iewed

re iewed

care plan nurse and discrepanc identiﬁed.

care plan nurse and discrepanc identiﬁed.

• Provider notes indicated progressive severe diarrhea and
placed capecitabine on hold. Patient hospitalized for diarrhea,
abdominal pain, and fever.

• Provider put a hold on the
medication reﬁll and will ree aluate.
• are plan nurse clariﬁed discrepanc
with provider.

Cost: $19,687.20

Units: 60

• New prescription dose change
obtained and processed to replace
order set to ship.

Cost: $15,577.20

• are plan nurse clariﬁed discrepanc
with provider and patient.

Units: 112

• atient conﬁrmed hold on medication
and asked that shipment be stopped.

Cost: $19,978.56

• are plan nurse clariﬁed discrepanc
with provider.

Units: 75 (500 mg)
and 25 (150 mg)

• ro ider conﬁrmed that medication
should be on hold.

Cost: $3728.25

AE, adverse effect; BID, twice daily; CML, chronic myeloid leukemia; EHR, electronic health record; IV, intravenous; NCCN, National Comprehensive Cancer Network; NSCLC, non–small cell lung cancer; PO, by mouth; QD, daily; RCC, renal cell carcinoma;
WAC, wholesale acquisition cost.
a
All AEs were reported to MEDWATCH. (AEs in patient receiving combination therapy were reported to MEDWATCH as possibly contributed by both agents.)
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TABLE 6. Dasatinib Drug Performance Scorecard Summary (July 2020-June 2021)
Metrics

Q3 ’20

Q4 ’20

Q1 ’21

Q2 ’21

Average

46%

44%

48%

48%

47%

Time to ﬁrst ﬁll re erral to ship date , calendar usiness da s

4

2

2

4

4

MPR

97%

97%

96%

97%

97%

PDC

93%

94%

94%

93%

94%

37

37

38

39

38

83%

60%

75%

86%

76%

atients who discontinued drug

12%

10%

8%

8%

10%

atients re erred to ree drug program

3%

0%

1%

3%

2%

atients trans erred to another specialt pharmac

0%

1%

0%

0%

0.25%

Patient volume
% of Medicare patients enrolled in Rx To Go
Metrics and adherence

ength o therap

or acti e patients, months

dherence program enrollment new patients
Discontinuation, % of total patients

MPR, medication possession ratio; PDC, proportion of days covered; Q, quarter; Rx, prescription.

Conclusions

TABLE 7. Palbociclib Drug Performance Scorecard Summary (July 2020-June 2021)
Metrics

Q3 ’20

Q4 ’20

Q1 ’21

Q2 ’21

Average

67%

66%

63%

61%

64%

Time to ﬁrst ﬁll re erral to ship date , calendar usiness da s

4

4

3

4

4

MPR

99%

98%

98%

98%

98%

Patient volume
% of Medicare patients enrolled in Rx To Go
Metrics and adherence

or acti e patients, months

dherence program enrollment new patients

98%

97%

95%

98%

97%

21

22

23

24

23

95%

81%

90%

92%

90%

Discontinuation, % total patients
atients who discontinued drug

12%

14%

15%

16%

14%

atients re erred to ree drug program

3%

4%

6%

4%

4%

atients trans erred to another specialt pharmac

2%

0

0

0

0.5%

MPR, medication possession ratio; PDC, proportion of days covered; Q, quarter; Rx, prescription.

TABLE 8. Ibrutinib Drug Performance Scorecard Summary (July 2020-June 2021)
Metrics

Q3 ’20

Q4 ’20

Q1 ’21

Q2 ’21

Average

77%

77%

75%

73%

76%

Time to ﬁrst ﬁll re erral to ship date , calendar usiness da s

3

4

5

5

4

MPR

99%

98%

97%

98%

98%

PDC

95%

97%

95%

95%

96%

26

27

27

29

27

96%

83%

89%

100%

92%

atients who discontinued drug

6%

8%

6%

7%

7%

atients re erred to ree drug program

0

0

1%

1%

0.5%

atients trans erred to another specialt pharmac

0

0

1%

1%

0.5%

Patient volume
% Medicare patients enrolled in Rx To Go
Metrics and adherence

ength o therap

or acti e patients, months

dherence program enrollment new patients
Discontinuation, % of total patients

MPR, medication possession ratio; PDC, proportion of days covered; Q, quarter; Rx, prescription.
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As described in this paper, we at Rx To Go have
identified the following predictive markers of
successful patient management in our in-house,
medically integrated, specialty oral oncology
pharmacy practice:
•

PDC
ength o therap

on therapy and outcomes. Typically, the only
available benchmark for patient persistence on
therapy in oncology would be a clinical trial, but
the populations enrolled in clinical trials are often
different from real-world populations and they vary
state by state. Many of the patients we service at Rx
To Go would never be enrolled in drug clinical trials
because of comorbidities or previous therapies. In
the real world, we treat all comers. According to
our health outcomes studies, the Rx To Go patient
population is, on average, approximately 10 to
12 years older than populations usually enrolled
in interventional clinical trials. To address these
challenges, pharmacies like ours must mobilize
and create clinical programs and additional patient
support that may not be factored at all into the
clinical trials. Examples of additional support
include financial assistance, oncology-trained
dietitian services, and assistance with addressing
drug-induced adverse reactions. These actions
help us keep patients on effective therapy as
long as possible.
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•
•
•
•
•
•

enrollment into patient management
program under pharmacist supervision;
time to first fill;

MPR and PDC as measurements of
continuous fills;
persistence on therapy;

patient satisfaction score;

prescriber satisfaction score; and

drug waste management programs.

Reporting more than MPR is essential to ensure
that our Rx To Go pharmacy is providing care of
exceptional quality, especially in oncology. MPR
can be used to assess uninterrupted service during
patient treatment but cannot encompass the
complexity of patient care in oncology. Additional
data such as persistency and length on therapy
allow us to measure the quality of our interventions.
Expanding on persistency data allows us to explore
reasons for dose interruptions, changes, and
discontinuation. The QPM and drug performance
scorecards are a good way to display the realworld positive outcomes of all Rx To Go pharmacy
interventions, from the prescription journey to the
patient journey on their medications. In the future,
this multimetric scorecard approach might serve
as a standard way of benchmarking Rx To Go with
other high-performing specialty pharmacies.
Our drug waste management program ensures
that drug refills are based on a patient’s current
clinical picture and disease state, as determined
in collaboration with prescribers and utilizing
immediate EHR access. Our multilayered patient
and prescriber satisfaction surveys assess how well
we perform in providing customer service to our
patients and prescribers. ◆
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EDITORIAL

A Call to Action: Oncology Practices—and Patients—Need Performance Measures
for Managing Oral Therapies
Natasha Khrystolubova, BPharm, RPh, BCOP; Ray Bailey, RPh; Roger Orr, PharmD, BCOP; Lucio N. Gordan, MD; and Trista Auger, RPhT, CPhT

STARTING WITH THE FIRST oral targeted therapy, imatinib (Gleevec),
introduced in 2001,1 oral targeted agents have evolved into a mainstay
of cancer therapeutics. Novel drugs and new indications for existing
drugs continue to be approved, offering hope for patients with certain
cancer subtypes. These oral oncolytics are very expensive compared
with other specialty medications and must be handled and managed
with great care and e ﬁcienc . aste mitigation strategies must e
applied to ensure that the drug is not lost due to poor anticipation of
some variables in patient care.
easuring how well an in house specialt pharmac in an oncolog
clinic delivers these services could highlight an important quality indi
cator to pa ers and to patients. n ortunatel , as we show in
eﬁning
Appropriate Quality Performance Metrics for Pharmacies Dispensing
ral ncolog Therapies, pharmac eneﬁt managers
s use the
medication possession ratio (MPR) as a quality metric despite its lack
of relevance to oncology practices. In turn, the MPR is used to assess
direct and indirect renumeration (DIR) clawback fees, which cause
ﬁnancial harm oth to practices and to patients.
As Florida Cancer Specialists and Research Institute has demon
strated, patients with cancer cannot fully benefit from these novel
therapies without high le el clinical and access support. edicall
integrated oncology pharmacies like ours, Rx To Go, help patients
navigate payer roadblocks to access, mitigate the myriad of
financial toxicities these patients face as more and more cost is
shifted to them.
Once we have successfully helped patients gain access, our clinical
wor egins.
To o clinicians use drug speciﬁc, structured oral
adherence pharmacy care plans to help patients’ compliance with the
prescribed regimens. Further complicating matters, patients are often
prescribed to take these oral oncolytics in combination with intravenous
drugs. oordinating the timel deli er o a prescription eneﬁt oral
drug with a clinic administered regimen is di ﬁcult. edicall integrated
oncology pharmacies such RxtoGo are best positioned to help patients
and clinic staff navigate these challenges.
Of note, because pharmacists do not have provider status and
cannot bill for clinical services, all the services that specialty pharmacies
pro ide are alue added and at great e pense to the practice, which
relies on prescription dispensing margins. owe er, e er increasing
DIR fees have been steadily eroding these margins, as progressively
more is required of us to help patients with cancer gain access to their
prescribed medications and achieve good outcomes.
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The DIR fee structure was not designed to evaluate pharmacy
dispensing of the oral oncolytics that are critical for patients with
cancer. Instead, DIR fees were designed to be applied as a pharmacy
performance metric for chronic diseases (eg, hypertension, diabetes,
high cholesterol) measured under the CMS Star Rating System for Plan
D sponsors.2,3 e ertheless,
s ha e misapplied these per ormance
metrics to oncology pharmacies, which do not manage any patients
with these chronic conditions.
To ma e matters worse,
s use inade uate, simplistic claims ased
metrics like MPR to justify DIR clawback fees4,5 charged to specialty
pharmacies like Rx To Go. As demonstrated in this issue, MPR alone is a
very poor metric for measuring the clinical performance of a pharmacy
serving patients being treated with oral oncolytics.
e call on
s, plan sponsors, and the harmac
ualit lliance
to work with the broader oncology specialty pharmacy community to
de elop speciﬁc per ormance metrics or these oral therapies. urther
more, per ormance metrics should reward high per orming pharmacies,
not penali e them as the current
claw ac s do. e ha e suggested
several such metrics. More discussion and collaboration among all
stakeholders are needed to develop a set of metrics applicable to
in house and other specialt pharmacies that dispense oral oncol tics. ◆
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INSTITUTE FOR VALUE-BASED MEDICINE

Shifting Landscape of Care Delivery
Is Impacting Value-Based Cancer Care
LAURA JOSZT, MA

DISCUSSIONS OF VALUE in cancer care should also include the

protection of community oncology, which allows patients to
receive care where they live. The future of cancer therapy means
not only people living with cancer as a chronic disease, but people
living at home and being with their families because they are able
to get care in their own community, explained Debra Patt, MD,
PhD, MBA, executive vice president, policy and strategic initiatives, Texas Oncology.
Patt served as the chair of The American Journal of Managed
Care®’s Institute for Value-Based Medicine event in Austin, Texas,
held June 23, 2022, in partnership with Texas Oncology.
The event covered a range of topics related to value-based
cancer care, including oral oncolytics, electronic patient-reported
outcomes (ePROs), and state and federal policy.
The current shifting landscape of care delivery is also impacting
value, Patt noted, with vertical integration of payers, pharmacy
benefit managers (PBMs), and specialty pharmacies driving
that shift. One consequence is the increased use of formulary
exclusions and fail-first therapies, which provide challenges
to physicians.
For example, in breast cancer, there are no data to make
comparisons among the different cyclin dependent kinase (CDK)
4/6 inhibitors; however, insurance companies may select one
CDK4/6 inhibitor over the others. “But as clinicians, there are
toxicity reasons and compliance reasons why we might choose
one over the others,” Patt explained. “So, this is a challenging
environment for us to navigate for the patients we serve.”
Another shift is the growth of oral therapies. Currently, 30% of
the therapies given to patients with cancer are oral therapies, but
that share is expected to grow to 60% by 2024, Patt noted.
When looking at total US oncology drug sales, self-administered
oral medications now account for more than half (53% in 2022) of
the drug spend, said Gurjyot “Gury” Doshi, MD, medical director,
oral oncolytics, Texas Oncology. “Orals are here as a prominent
form of therapy for our cancer patients,” she said.
The increasing use of oral therapies is contributing to the
paradigm shift happening in cancer care, because these agents
represent more than just a different route of administration,
Doshi noted. Oral oncolytics impact drug accessibility and
financial burden, require additional safety monitoring, present
adherence concerns, and shift the traditional provider roles
and responsibilities to patients and caregivers. In a sense,
patients are being their own provider when they are on oral
oncolytics, she explained.
When the patient is taking that medication in the home,
the patient’s behavior and their environment have an important
impact, added Mark Alwardt, vice president, specialty pharmacy medically integrated dispensing (MID), McKesson.
The patient’s ability to take their treatment may be affected
by multiple factors, including their access to the pharmacy,
whether their home is a safe place to which medications can be
delivered, and whether they need to take a drug holiday while
caring for children.
Texas Oncology has addressed oral oncolytics and the changes
that are needed to ensure value-based care by utilizing a MID
model. Since moving to this model, one medical team within
Texas Oncology has seen increased access to therapy, decreased
financial burden, and improved care coordination.

“No one is going to care for your patients as you do—not an
outside pharmacy, and not anyone else outside of that absolutely
intimate medical care delivery team,” Doshi said. “And so, this is
how we have practiced our high-quality oncology care in Texas
and delivered high-quality care in a value-based world.”

Understanding the MID Model

The MID model uses a single coordinated care team that is
anchored by physicians, who work hand in hand with mid-level
providers, patient assistance teams, social workers, nursing
staff, and others. Care is documented in one record so adverse
effects can be easily monitored and addressed. The result is
increased patient satisfaction, adherence, and care plan compliance, Doshi said.
The key elements of the model are:
•

treatment decisions guided by National Comprehensive
Cancer Network (NCCN) guidelines and value pathways;

•

a comprehensive drug order set that incorporates
supportive care for a standardized approach;

•

financial counseling that centralizes the prior authorization
and patient assistance process;

•

toxicity management through proactive outreach to
patients and ePROs that allow for early intervention; and

•

adherence and compliance that are improved through
more touchpoints from the care team.

Debra Patt, MD, PhD,
MBA, executive vice
president, policy
and strategic initiatives,
Texas Oncology.

DOSHI
Guriyot “Gury” Doshi,
MD, medical director,
oral oncolytics,
Texas Oncology.

Alwardt noted that the challenge for medically integrated care
is bridging the medical benefit and the pharmacy benefit. “That
pharmacy world can be very complicated in how it’s operated and
very different from the experience of many physicians,” he said.
The impact of financial burden on patients cannot be
understated. Doshi highlighted research on the association of
out-of-pocket (OOP) costs with prescription abandonment and
delay in fills for oral cancer therapies.1 When the OOP cost is a
relatively low $10 or less, there is still a 10% abandonment rate;
this increases to 31.7% when the OOP cost is $100 to $500 and to
49.4% when the OOP cost tops $2000. Overall, the abandonment
rate was 18%, affecting about 1 of every 5 patients.
While Texas Oncology is still reviewing the data, the prescription
abandonment rate at Texas Oncology is so far less than 5% for all
patients, Doshi noted.

ALWARDT
Mark Alwardt, vice
president, specialty
pharmacy medically
integrated dispensing
(MID), McKesson.

Using Digital Health Solutions to Improve Care

Another tool that Texas Oncology has implemented to improve
care is a collection of digital health solutions (DHS). While DHS
comes with the promise of improving the patient and provider
experience, improving outcomes, and reducing costs, DHS
companies cannot do this on their own, said Amila Patel, PharmD,
BCOP, chief clinical officer, Navigating Cancer. They must have
a tight relationship with the organizations they work with, to
understand those organizations’ needs.
Over the course of 3 years, Texas Oncology and Navigating
Cancer partnered to move from manual documentation
processes to patient-driven value-based care using technology solutions, Patel said. The Navigating Cancer DHS is
composed of 4 main products; Texas Oncology implemented »
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director, Community
Oncology Alliance.

the first one in 2019, and the other 3 products had all been
implemented by 2021.
The first product was the care management platform, which
was set up to enable clinic staff to document, triage, and
manage patient care activities. The platform also incorporates
symptom management pathways so issues are addressed in a
centralized fashion, Patel explained. Texas Oncology set out to
implement this product because of prolonged callback times for
symptoms that resulted in patients ending up in the emergency
department (ED).
After incorporating the new product, Texas Oncology improved
incident resolution times by 33%. More than 60% of symptom
incidents were resolved in less than 1 hour.
The second product, implemented in July 2020, was a
web-based application to remotely monitor symptoms and
oral adherence. It utilizes a modified version of the National
Cancer Institute’s PRO-CTCAE (Patient Reported Outcomes
version of the Common Terminology Criteria for Adverse Events)
Measurement System.

WILFONG

Texas Oncology is participating in
multiple value-based care agreements
with commercial payers, including the
Oncology Medical Home, total-cost-ofcare models, pay-for-performance models,
full capitation, and pathways.

“By layering in this proactive solution, you can see that we’ve
started to shift how patients are reporting how they’re feeling to
their care team. [It’s moving] from less of that reactive nature to
more of this proactive nature,” Patel said.
At Texas Oncology, 22% of all symptoms are now being
recorded through remote monitoring. Nearly three-quarters
(73%) of patients enrolled completed at least 1 ePRO assessment.
According to Patel, an effectiveness analysis is planned to evaluate
if the monitoring program has impacted ED visits, hospitalizations, and time on therapy.
An included feature of this product is the ability to “decline
a call.” Due to the sheer volume of symptoms being uploaded,
nurses were feeling overburdened and frustrated when they would
call a patient about an uploaded symptom only for the patient
to tell them that they were feeling just fine. The feature allows
patients to upload symptoms but to also check a box at the end if
they don’t want to receive a call from the care team. Adding this
feature reduced nurses’ workload, and Navigating Cancer found
that 20% of symptom submissions were associated with a declined
call. Implementing this feature reduced the average time to call by
36%, and it increased staff satisfaction, Patel explained.
Finally, in November 2021, the final 2 products were implemented: the patient portal and patient education. The patient
portal allows patients to access their records, securely message the
care team, and view educational content related to their cancer
diagnosis and treatments.

AUGUST 2022

EBO_08_2022_02INS_04IVBM.indd 326

•

92% of the patients invited had registered for the
patient portal;

•

after 3 months, the average number of logins per
patient was 12; and

•

64% of digital education items that were sent were
read by patients.

Throughout the process of implementing these products,
Navigating Cancer and Texas Oncology had the opportunity to
better understand how the solutions were being used among
different types of patient populations, Patel explained. She added
that it was important to ensure while developing these tools and
providing access to patients that “we [didn’t] create any type of
digital divide.”
While they found high utilization among elderly patients and
those in rural areas, remaining areas for improvement are among
racial/ethnic minorities and patients who do not speak English.
“We envision that as patients are receiving more care in their
home that our solution has to meet those patients where they are
at as well,” Patel said.

Payer and Provider Collaboration

Lalan Wilfong, MD,
vice president, payer
relations and practice
transformation, The US
Oncology Network.
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Navigating Cancer and Texas Oncology found high rates of
digital activity, including the following:

|

While collaboration with technology companies helps to improve
care delivery, the increasing costs and incidence of cancer will
require more payer and provider collaborations, said Lalan
Wilfong, MD, vice president, payer relations and practice transformation, The US Oncology Network.
For both commercial and government payers, the per-member
per-month costs for oncology are higher than for any other disease
state, Wilfong noted. In addition, costs vary greatly, yet no proof
exists that higher costs necessarily improve outcomes for patients.
Wilfong echoed Patt’s earlier point about the impact that vertical
integration is having and highlighted that health insurers are not
just insurers anymore: They are entire networks that also include
provider services, PBMs, and specialty pharmacies.
When looking at value in health care, the entire landscape
must be considered, Wilfong said. Furthermore, it is important
to remember that different stakeholders view different cost-containment tools differently. For instance, physicians don’t like
Centers of Excellence (COE) because they don’t necessarily feel
they improve outcomes, but patients love the idea of them—and
employers care that their employees like them, which means a
payer can’t really sell a benefit design that excludes COE.
“We have to think about how [physicians and practices] fit in.
How do we fit in with value-based care programs?” Wilfong noted.
Practices should consider engaging with payer partners, and part of that is being able to answer some crucial
questions, such as:
•

What are the needs for payers in your area and who are
their stakeholders?

•

Who are your competitors and what are they
doing in this space?

•

What do you have to offer? and

•

How do you leverage what you are doing well into
payer contracts?

Texas Oncology is participating in multiple value-based care
agreements with commercial payers, including the Oncology
Medical Home, total-cost-of-care models, pay-for-performance
models, full capitation, and pathways, Wilfong explained.
“Payment reform is here, and it’s going to continue,” said
Wilfong. “We need to position ourselves for ongoing success.
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We need to understand the rationale behind the
payment policies to ensure our continued viability.”

Taking Steps to Bring Value Into the Equation

Susan M. Escudier, MD, vice president, value-based
care and quality programs, Texas Oncology, highlighted Texas Oncology’s success in value-based
care models, including the Oncology Care Model
(OCM), which officially came to an end 1 week after
the meeting. (At the time of the meeting, CMS had
not yet announced the Enhancing Oncology Model,
which will replace OCM starting in July 2023.2)
In order to participate in value-based care agreements and improve quality of care, Texas Oncology
implemented a number of changes.
•

Treatment pathways were developed
internally and then merged with the NCCN
guidelines to ensure standard-of-care
updates, which reduced errors, increased
standardization, and provided patients with
state-of-the-art care.

•

Enhanced services, such as care coordination,
genetic counseling, social workers, and
support groups, were offered.

•

Shared decision making was promoted
using a physician-derived care plan given
to the patient with their diagnosis, prognosis, the toxicity of treatment, and the
cost of treatment.

•

Advanced care planning was provided so the
patient’s values could determine the level of
care they received.

•

•

Prognostic modeling was used to help predict
which patients will do well on treatment and
to pick treatment accurately.
Patient satisfaction was gauged using surveys
to help identify areas of success and areas
of improvement.

In the OCM, from June 2016 to June 2021, Texas
Oncology decreased admissions from 24.7%
to 16.2% and ED visits from 23.8% to 18.3%.
In addition, it realized total shared savings of
$133.8 million. In a value-based care model with
Cigna, Texas Oncology reduced ED visits 30%, from
789.5 to 556 visits per 1000 patients from October
2019 to September 2021. Finally, in a model with
Humana, inpatient claims per patient dropped 15%,
from 7.9 to 6.69 claims per patient from April 2019 to
September 2021.
The future of value-based care is likely to shift
from being voluntary to mandatory, with physician
practices assuming more risk, according to Escudier.
In addition, more focus will likely be placed on
outcome-based measures, ePROs, bundled or
episode-based models, population health and health
equity, real-time analytics, visibility into cost, and
fewer to no upfront payments, such as the Monthly
Enhanced Oncology Services payments in OCM.

Drug Pricing, White Bagging, and “Whacka-Mole”

In the meeting’s second half, the focus shifted to
federal and state policy, first with a presentation on
federal policy by Ted Okon, MBA, executive director,

Community Oncology Alliance (COA), followed by a
panel on state policy.
Okon began with a brief rundown of what is
happening in Washington, DC. At the time, Ukraine,
guns, and inflation were dominating the landscape,
and drug pricing reform had taken a backseat. He
noted a few major health care issues to watch: drug
pricing reform, 340B, and PBMs.
There is “lots of heat on Democrats to do something” on drug pricing reform before the election
later this year. Senator Joe Manchin, D-West
Virginia, is apparently coming around on the idea of
a smaller-scale reconciliation bill that would include
drug pricing, Okon said, and “if he can get behind
it, the Senate will likely pass it and the House will
definitely pass it.”
However, any drug pricing reform would not go
into effect until 2025. Furthermore, it would start
with Part D drugs outside oncology before getting to
oncology Part B drugs, Okon added.
Frequently, Okon is quoted, mistakenly, as saying
that the 340B program is terrible, but he firmly
stated that he believes it is a critical program and a
safety net for patients with cancer who are uninsured or underinsured. However, the program has
expanded beyond safety-net providers to more than
half of the hospitals in the United States, and 340B is
estimated to surpass both Medicare and Medicaid to
become the largest federal program by 2026.3
“This is a program that has simply mutated,”
Okon said.
A week before Okon’s talk, the Supreme Court
had ruled on a case impacting 340B hospitals. In a
unanimous decision, the court found that HHS’s
decision to lower reimbursement rates to hospitals so that those in the 340B program received
reduced rates because they received discounted
drugs was unlawful.4 This ruling was not, Okon
emphasized, in favor of the 340B hospitals. At the
heart of the ruling was that HHS had reduced rates
in 2018 and 2019 without using survey data. Over
the last 2 years, HHS has surveyed hospitals and
the results find that payment to 340B hospitals
should be average sales price (ASP) minus 28.7%,
not ASP minus 22.5%, which is what they had
reduced the rate to.
“If [the HHS does] what they should, [340B] hospitals will see even lower reimbursement,” Okon said.
PBMs are now a big player in the 340B space, and
they are making huge profits on the program, he
said. The top 3 PBMs control 80% of the market and
the top 6 PBMs control 96%. Per Okon, the PBMs
want to control what the doctor prescribes and
where and how the drug is delivered. “They want to
become a doctor,” he said. “So, this is crazy.”
Another area where PBMs are making money
is through direct and indirect remuneration (DIR)
fees. “It’s a way that PBMs can do whatever they
want,” Okon said.
CMS has ultimately moved to outlaw DIR fees
in 2024, but COA expressed concerned that PBMs
will simply take what they make on the back end
and move the fees to the front end. Okon said that
trying to rein in PBMs is like playing a game of
“PBM whack-a-mole.”
On the state level, some states are trying to
implement PBM legislation to take back money from
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the PBMs, Okon said during the panel discussion.
States haven’t gone after DIR fees because those
are part of the Medicare program, but they are
going after anti-clawback laws to curb clawback
practices of PBMs.
At the regional level, said Wilfong, there is also
pressure for the use of white bagging, in which
selected pharmacies contract with the insurer
to ship medications directly to the site of care.
According to Patt, Texas Oncology has a policy that
it does not white bag. In the past, the issue has
arisen of prescriptions for oral medications being
steered toward the PBM or insurer’s own pharmacy,
but Patt is now also seeing this happen in the
intravenous space.
Okon said there is more pressure to mandate
that prescriptions are not filled in the practice
and more pressure for white bagging. When the
prescription goes to a contract pharmacy, the
insurer or PBM is able to get the 340B discount
and “make a ton of money.” He doesn’t see states
necessarily doing anything in this area, because
they see the money in the program and want to get
in on the action.
“That’s why you see that some of the legislation
percolating at the state level is actually more toward
getting some of the 340B dollars, which is crazy, as
opposed to literally taking 340B and curbing the
program,” Okon said. ◆
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Ochsner Health Completes Merger
With Rush Health Systems
The Louisiana-based system adds Rush’s
7 hospitals and more than 30 clinics. The
Rush system will now be known as Ochsner
Rush Health.
Read more at: https://bit.ly/3vul5bC
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INTRODUCING

NOW APPROVED
as the first and only
PSMA-targeted RLT
for previously
treated mCRPC
Individual results
may vary. Not an
actual patient.

Indication

IMPORTANT SAFETY INFORMATION

PLUVICTOTM (lutetium Lu 177 vipivotide tetraxetan)
is indicated for the treatment of adult patients with
prostate-specific membrane antigen (PSMA)-positive
metastatic castration-resistant prostate cancer
(mCRPC) who have been treated with androgen
receptor (AR) pathway inhibition and taxane-based
chemotherapy.

Risk From Radiation Exposure
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PLUVICTO contributes to a patient’s long-term
cumulative radiation exposure, which is associated
with an increased risk for cancer.
Minimize radiation exposure to patients, medical
personnel, and household contacts during and
after treatment with PLUVICTO consistent with
institutional practices, patient treatment procedures,
Nuclear Regulatory Commission patient-release
guidance, and instructions to the patient for follow-up
radiation protection.
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In the phase 3 VISION trial,
PLUVICTO + BSOC vs BSOC alone demonstrated1-3,a:
Alternate Primary End Points

Key Secondary End Point

Significantly
improved survival

Significantly
improved rPFS

Improved overall
response rate

Median OS
15.3 months (n=551)
vs 11.3 months (n=280)

Median rPFS
8.7 months (n=385)
vs 3.4 months (n=196)

Overall response rateb
30% (n=319)
vs 2% (n=120)c

HR=0.62 (95% CI, 0.52-0.74);
P<.001

HR=0.40 (95% CI, 0.31-0.52);
P<.001

P<.001d
S:13.25"

Ensure patients with PSMA-positive mCRPC have access to PLUVICTO.
To learn more, visit hcp.novartis.com/products/pluvicto.

Ensure patients increase oral fluid intake and
advise them to void as often as possible to reduce
bladder radiation.
To minimize radiation exposure to others, advise
patients to limit close contact (less than 3 feet) with
household contacts for 2 days or with children and
pregnant women for 7 days, to refrain from sexual
activity for 7 days, and to sleep in a separate bedroom
from household contacts for 3 days, from children for
7 days, or from pregnant women for 15 days.
AR, androgen receptor; BSOC, best standard of care; mCRPC, metastatic castrationresistant prostate cancer; OS, overall survival; PSMA, prostate-specific membrane
antigen; RLT, radioligand therapy; rPFS, radiographic progression-free survival.

VISION was an international, prospective,
open-label, randomized, multicenter phase 3
clinical trial evaluating PLUVICTO in 831 adult
patients with progressive PSMA-positive mCRPC
previously treated with at least 1 AR pathway
inhibitor and 1 or 2 taxane regimens. Participants
were randomized in a 2:1 ratio to receive PLUVICTO
(7.4 GBq every 6 weeks for up to 6 cycles) plus
BSOC or BSOC alone.1,2

a

ORR is reported as a measure of response in soft tissue disease, lymph node,
or visceral lesions.
c
Patients with evaluable disease at baseline.
d
Stratified Wald’s Chi-square test 2-sided P value.
b

Please see additional Important Safety Information and Brief Summary on the following pages.
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Interpretation of the magnitude of the rPFS effect was limited due to a
high degree of censoring from early dropout in the control arm.
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IMPORTANT SAFETY INFORMATION (continued)

B

Myelosuppression
PLUVICTO can cause severe and life-threatening myelosuppression. In the VISION study, grade 3 or 4 decreased
hemoglobin (15%), decreased platelets (9%), decreased leukocytes (7%), and decreased neutrophils (4.5%)
occurred in patients treated with PLUVICTO. Grade ≥3 pancytopenia occurred in 1.1% of patients (including
2 fatal events). Two deaths (0.4%) due to intracranial hemorrhage and subdural hematoma in association with
thrombocytopenia were observed. One death due to sepsis and concurrent neutropenia was observed.
Perform complete blood counts before and during treatment with PLUVICTO. Withhold, reduce dose, or
permanently discontinue PLUVICTO and clinically treat patients based on severity of myelosuppression.
Renal Toxicity
PLUVICTO can cause severe renal toxicity. In the VISION study, grade 3 or 4 acute kidney injury (3%) and increased
creatinine (0.9%) occurred in patients treated with PLUVICTO.
Advise patients to remain well hydrated and to urinate frequently before and after administration of PLUVICTO.
Perform kidney function laboratory tests, including serum creatinine and calculated creatinine clearance (CrCl),
before and during treatment. Withhold, reduce dose, or permanently discontinue PLUVICTO based on severity
of renal toxicity.
Embryo-Fetal Toxicity
The safety and efficacy of PLUVICTO have not been established in females. Based on its mechanism of
action, PLUVICTO can cause fetal harm. No animal studies using lutetium Lu 177 vipivotide tetraxetan have
been conducted to evaluate its effect on female reproduction and embryo-fetal development; however, all
radiopharmaceuticals, including PLUVICTO, have the potential to cause fetal harm. Advise male patients with
female partners of reproductive potential to use effective contraception during treatment with PLUVICTO and
for 14 weeks after the last dose.
Infertility
The recommended cumulative dose of 44.4 GBq of PLUVICTO results in a radiation-absorbed dose to the testes
within the range where PLUVICTO may cause temporary or permanent infertility.
Adverse Reactions
The most common adverse reactions (≥20%) occurring at a higher incidence in patients who received
PLUVICTO plus best standard of care (BSoC) were fatigue, dry mouth, nausea, anemia, decreased appetite,
and constipation. Clinically relevant adverse reactions in <5% of patients included dry eye, vertigo, and
pancytopenia (including bicytopenia).
Laboratory Abnormalities
The most common laboratory abnormalities that worsened from baseline in ≥30% of patients who received
PLUVICTO plus BSoC were decreased lymphocytes, decreased hemoglobin, decreased leukocytes, decreased
platelets, decreased calcium, and decreased sodium.
Please see Brief Summary of the full Prescribing Information on the following pages.
References: 1. Pluvicto [prescribing information]. Millburn, NJ: Advanced Accelerator Applications; 2022. 2. Sartor O, de Bono J, Ci KN, et al; for the VISION Investigators.
Lutetium-177–PSMA-617 for metastatic castration-resistant prostate cancer. N Engl J Med. 2021;385(12):1091-1103. doi:10.1056/NEJMoa2107322. 3. Data on file. VISION
[PSMA-617-01] study. Novartis Pharmaceuticals Corp; 2021.

Advanced Accelerator Applications USA, Inc., 57 East Willow Street, Millburn, NJ 07041
© 2022 Advanced Accelerator Applications. All Rights Reserved. 178180 4/22

Novartis_AAA_Publicis_Pluvicto_KING_051022.indd 330

8/8/22 4:57 PM

T:21.5"
S:21"

PLUVICTOTM (lutetium Lu 177 vipivotide tetraxetan) injection, for intravenous use
Initial U.S. Approval: 2022

(0.2%), subdural hematoma (0.2%), ischemic stroke (0.2%), COVID-19 (0.2%), and aspiration
pneumonia (0.2%).

BRIEF SUMMARY: Please see package insert for full prescribing information.

PLUVICTO was permanently discontinued due to adverse reactions in 12% of patients. Adverse
reactions leading to permanent discontinuation of PLUVICTO in ≥ 1% of patients who received
PLUVICTO plus BSoC were anemia (2.8%), thrombocytopenia (2.8%), and leukopenia (including
neutropenia) (1.7%).

1 INDICATIONS AND USAGE
PLUVICTO is indicated for the treatment of adult patients with prostate-specific membrane
antigen (PSMA)-positive metastatic castration-resistant prostate cancer (mCRPC) who have
been treated with androgen receptor (AR) pathway inhibition and taxane-based chemotherapy.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Risk From Radiation Exposure
PLUVICTO contributes to a patient’s overall long-term cumulative radiation exposure. Long-term
cumulative radiation exposure is associated with an increased risk for cancer.
Minimize radiation exposure to patients, medical personnel, and household contacts during
and after treatment with PLUVICTO consistent with institutional good radiation safety practices,
patient treatment procedures, Nuclear Regulatory Commission patient-release guidance, and
instructions to the patient for follow-up radiation protection at home.
Ensure patients increase oral fluid intake and advise patients to void as often as possible to
reduce bladder radiation.
Before the patient is released, the healthcare provider should explain the necessary radioprotection precautions that the patient should follow to minimize radiation exposure to others [see
Patient Counseling Information (17) in the full prescribing information]. Following administration
of PLUVICTO, advise patients to limit close contact (less than 3 feet) with household contacts for
2 days or with children and pregnant women for 7 days. Following administration of PLUVICTO,
advise patients to refrain from sexual activity for 7 days. Following administration of PLUVICTO,
advise patients to sleep in a separate bedroom from household contacts for 3 days, from children
for 7 days, or from pregnant women for 15 days.
5.2 Myelosuppression
PLUVICTO can cause severe and life-threatening myelosuppression, including anemia, thrombocytopenia, leukopenia, and neutropenia. In the VISION study, Grade 3 or 4 decreased hemoglobin
(15%), decreased platelets (9%), decreased leukocytes (7%), and decreased neutrophils (4.5%)
occurred in patients treated with PLUVICTO. Grade ≥ 3 pancytopenia occurred in 1.1% (which
includes two fatal events) in patients treated with PLUVICTO. Two deaths (0.4%) due to intracranial
hemorrhage and subdural hematoma in association with thrombocytopenia were observed in
patients who received PLUVICTO. One death due to sepsis and concurrent neutropenia was
observed in patients who received PLUVICTO.
Perform complete blood counts before and during treatment with PLUVICTO. Withhold, reduce
dose, or permanently discontinue PLUVICTO and clinically treat patients based on the severity of
myelosuppression [see Dosage and Administration (2.4) in the full prescribing information].

5.4 Embryo-Fetal Toxicity
The safety and efficacy of PLUVICTO have not been established in females. Based on its mechanism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full
prescribing information]. No animal studies using lutetium Lu 177 vipivotide tetraxetan have
been conducted to evaluate its effect on female reproduction and embryo-fetal development;
however, all radiopharmaceuticals, including PLUVICTO, have the potential to cause fetal harm.
Advise male patients with female partners of reproductive potential to use effective contraception during treatment with PLUVICTO and for 14 weeks after the last dose [see Use in Specific
Populations (8.1, 8.3)].
5.5 Infertility
PLUVICTO may cause infertility in males. The recommended cumulative dose of 44.4 GBq of
PLUVICTO results in a radiation absorbed dose to the testes within the range where PLUVICTO
may cause temporary or permanent infertility [see Use in Specific Populations (8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Myelosuppression [see Warnings and Precautions (5.2)]
• Renal Toxicity [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice.
The safety of PLUVICTO was evaluated in the VISION study in patients with progressive,
PSMA-positive mCRPC [see Clinical Studies (14) in the full prescribing information]. Of the
831 patients randomized, 734 patients received at least one dose of randomized treatment.
Patients received at least one dose of either PLUVICTO 7.4 GBq (200 mCi) administered every
6 to 10 weeks plus BSoC (N = 529) or BSoC alone (N = 205). The median duration of exposure
to randomized treatment was 7.8 months (range, 0.3 to 24.9) for patients who received
PLUVICTO plus BSoC. Among patients who received PLUVICTO plus BSoC, the median number
of doses of PLUVICTO received was 5 (range, 1 to 6). The median cumulative dose of PLUVICTO
was 37.5 GBq (range, 7.0 to 48.3). The median duration of follow-up was 14.8 months for
patients receiving PLUVICTO plus BSoC.
Serious adverse reactions occurred in 36% of patients who received PLUVICTO plus BSoC.
Serious adverse reactions in > 1% of patients who received PLUVICTO plus BSoC included
hemorrhage (4%), musculoskeletal pain (3.8%), sepsis (3.2%), anemia (2.8%), urinary tract
infection (2.6%), acute kidney injury (1.7%), pneumonia (1.7%), pancytopenia (1.3%), pyrexia
(1.3%), spinal cord compression (1.1%), and pulmonary embolism (1.1%).
Fatal adverse reactions occurred in 2.8% of patients who received PLUVICTO plus BSoC,
including sepsis (0.9%), pancytopenia (0.6%), hepatic failure (0.4%), intracranial hemorrhage
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The most common adverse reactions (≥ 20%) occurring at a higher incidence in patients who
received PLUVICTO plus BSoC were fatigue, dry mouth, nausea, anemia, decreased appetite,
and constipation.
The most common laboratory abnormalities that worsened from baseline in ≥ 30% of patients
who received PLUVICTO plus BSoC were decreased lymphocytes, decreased hemoglobin,
decreased leukocytes, decreased platelets, decreased calcium, and decreased sodium.
Table 3 and Table 4 summarize the incidence of adverse reactions and laboratory abnormalities,
respectively.
Table 3: Adverse Reactions (≥ 5%) in Patients with PSMA-positive mCRPC Who Received
PLUVICTO Plus BSoC in VISION
PLUVICTO Plus BSoC
(N = 529)

Adverse Reactions

All Grades
(%)

BSoC
(N = 205)

Grades 3 to 4
(%)

All Grades
(%)

Grades 3 to 4
(%)

General disorders
Fatigue

43

6

23

1.5

Decreased appetite

21

1.9

15

0.5

Weight decreased

11

0.4

9

0

edemaa

10

0.4

7

0.5

7

0.4

3.4

0

Dry mouthb

39

0

0.5

0

Nausea

35

1.3

17

0.5

Peripheral
Pyrexia

Gastrointestinal disorders

Constipation

20

1.1

11

0.5

Vomitingc

19

0.9

6

0.5

Diarrhea

19

0.8

2.9

0.5

Abdominal paind

11

1.1

6

0.5

Anemia

32

13

13

4.9

Thrombocytopenia

17

8

4.4

1

12

3.8

1

0.5

9

3.2

6

2.9

Dizziness

8

0.9

4.4

0

Headache

7

0.8

2

0
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Advise patients to remain well hydrated and to urinate frequently before and after administration
of PLUVICTO. Perform kidney function laboratory tests, including serum creatinine and calculated
CLcr, before and during treatment with PLUVICTO. Withhold, reduce dose, or permanently discontinue PLUVICTO based on the severity of renal toxicity [see Dosage and Administration (2.4)
in the full prescribing information].

Adverse reactions leading to a dose reduction of PLUVICTO occurred in 6% of patients. The
most frequent (≥ 1%) adverse reactions leading to a dose reduction of PLUVICTO in patients
who received PLUVICTO plus BSoC were thrombocytopenia (1.9%) and anemia (1.3%).

Blood and lymphatic system disorders

Renal and urinary disorders
Urinary tract infectione
Acute kidney

injuryf

Nervous system disorders

Dysgeusiag
7
0
1.5
0
Abbreviation: BSoC, best standard of care.
aPeripheral edema includes peripheral edema, fluid retention, and fluid overload.
bDry mouth includes dry mouth, aptyalism, and dry throat.
cVomiting includes vomiting and retching.
dAbdominal pain includes abdominal pain, abdominal pain upper, abdominal discomfort, abdominal
pain lower, abdominal tenderness, and gastrointestinal pain.
eUrinary tract infection includes urinary tract infection, cystitis, and cystitis bacterial.
fAcute kidney injury includes blood creatinine increased, acute kidney injury, renal failure, and blood
urea increased.
gDysgeusia includes dysgeusia and taste disorder.
Clinically relevant adverse reactions in < 5% of patients who received PLUVICTO plus BSoC
included dry eye, vertigo, and pancytopenia (including bicytopenia).
Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of
≥ 5% All Grades) in VISION
Laboratory Abnormalities

BSoCb

PLUVICTO Plus BSoCa
All Grades
(%)

Grades 3 to 4
(%)

All Grades
(%)

Grades 3 to 4
(%)

39

2.5

28

3

Decreased sodium

33

0.6c

23

1

Increased aspartate
aminotransferase

28

1.1

18

1c

Chemistry
Decreased calcium

(continued)
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5.3 Renal Toxicity
PLUVICTO can cause severe renal toxicity. In the VISION study, Grade 3 or 4 acute kidney injury
(3%) and increased creatinine (0.9%) occurred in patients treated with PLUVICTO.

Adverse reactions leading to a dose interruption of PLUVICTO occurred in 16% of patients. The
most frequent (≥ 3%) adverse reactions leading to a dose interruption of PLUVICTO in patients
who received PLUVICTO plus BSoC were anemia (5%) and thrombocytopenia (3.6%).
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All Grades
(%)

Grades 3 to 4
(%)

8.3 Females and Males of Reproductive Potential
Contraception
Males
Based on its mechanism of action, advise male patients with female partners of reproductive
potential to use effective contraception during treatment with PLUVICTO and for 14 weeks after
the last dose [see Clinical Pharmacology (12.1), Nonclinical Toxicology (13.1) in the full prescribing information].
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The recommended cumulative dose of 44.4 GBq of PLUVICTO results in a radiation absorbed
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Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of
≥ 5% All Grades) in VISION
Laboratory Abnormalities

BSoCb

PLUVICTO Plus BSoCa
All Grades
(%)

Grades 3 to 4
(%)

Increased creatinine
Increased potassium

Chemistry

Increased sodium
Hematology
Decreased lymphocytes

85

47

51

18

Decreased hemoglobin

63

15c

34

7c

Decreased leukocytes

56

7

22

2

Decreased platelets

45

9

20

2.5

Decreased neutrophils
28
4.5
9
0.5
Abbreviation: BSoC, best standard of care.
aThe denominator used to calculate the rate for each laboratory parameter varied from 506 to 529
based on the number of patients with a baseline value and at least one post-treatment value.
bThe denominator used to calculate the rate for each laboratory parameter varied from 194 to 198
based on the number of patients with a baseline value and at least one post-treatment value.
cNo Grade 4 laboratory abnormalities worsening from baseline were reported.
8 USE IN SPECIFIC POPULATIONS
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Risk Summary
The safety and efficacy of PLUVICTO have not been established in females. Based on its mechanism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full
prescribing information]. There are no available data on PLUVICTO use in pregnant females. No
animal studies using lutetium Lu 177 vipivotide tetraxetan have been conducted to evaluate its
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Risk Summary
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adjustment is recommended for patients with mild (baseline CLcr 60 to 89 mL/min by CockcroftGault) to moderate (CLcr 30 to 59 mL/min) renal impairment; however, patients with mild or
moderate renal impairment may be at greater risk of toxicity. Frequently monitor renal function
and adverse reactions in patients with mild to moderate renal impairment [see Dosage and
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Andrew Zelenetz, MD, PhD, Discusses How to Evaluate
Responses to Therapy in DLBCL
EBO STAFF

ANDREW ZELENETZ, MD, PHD, a medical oncologist at Memorial
Sloan Kettering Cancer Center in New York, is the former chief of
the center’s lymphoma service and its current medical director
of quality informatics. He has helped develop several agents
now approved to treat lymphoma, including 131I-tositumomab/
tositumomab, bortezomib, and pralatrexate. Zelenetz is the
current chair of the Non-Hodgkin Lymphoma Guidelines panel
of the National Comprehensive Cancer Network (NCCN) and
vice chair of the Lymphoma Core Committee of the Cancer and
Leukemia Group B.1
The author of more than 100 lymphoma research papers,
Zelenetz studies both novel agents and the prognostic value of
patients’ pathology specimens, using computer-aided image
analysis. He spoke with Evidence-Based Oncology™ (EBO) about
unmet needs in the treatment of diffuse large B-cell lymphoma
(DLBCL), how to evaluate responses to therapy, and possible
ways to identify which patients should be early candidates for
chimeric antigen receptor (CAR) T-cell therapy, perhaps with
next-generation sequencing (NGS). This interview has been edited
lightly for clarity.
EBO: What do you consider to be the largest unmet needs in DLBCL?
ZELENETZ: DLBCL is a heterogeneous disease. We can demon-

strate that it is made up of at least 7 molecular subvariants. And
we’ve made great progress with treatment: 60% to 65% of patients
treated with rituximab and CHOP chemotherapy [cyclophosphamide, doxorubicin hydrochloride, vincristine [Oncovin], and
prednisone] can be cured. But many patients are destined to
progress after treatment. The recent trial of polatuzumab added
to rituximab, cyclophosphamide, doxorubicin, and prednisone vs
CHOP demonstrated improvement in progression-free survival,
but thus far, no improvement in overall survival.2 So, we obviously
need to make progress in the first line.
One [issue] is that the molecular subtypes we’ve identified are
really laboratory based. We don’t have the clinically applicable
tools to turn this around quickly, so that we can test targeted
treatments that would be appropriate for these different subtypes.
That’s one of the areas in the first line, once the disease recurs,
where we have lots of unmet need—because the vast majority
of patients with relapsed and refractory disease simply aren’t
cured. Again, we’ve made great strides—the most standard
treatment that we’ve used for many years in the relapsed setting
is high-dose therapy with autologous stem cell rescue, sometimes
co-autologous stem cell transplant. This is a curative regimen, but
it’s a curative regimen based on intent to treat in about a third of
patients. The patients who have short remissions of less than a
year, or those who simply don’t go into remission, actually have
very, very poor outcomes.
Recently, 2 prospective randomized trials have shown that CAR
T-cell [therapies] are potentially an improvement in that space.3,4
And axicabtagene ciloleucel [Yescarta] was recently approved
in that space.5 A third trial with tisagenlecleucel [Kymriah] was
negative.6 So not everything is showing exactly the same results.
And in the third line, CAR T cells have emerged in important
treatment, but this itself represents an unmet need. CAR T cells are
not universally available. They’re not universally appropriate for
all patients because of the adverse effect [AE] profile. And many

patients never get to CAR T-cell therapy because of their disease
biology or because they lack access to the drug. So, there are lots
of unmet needs here in the relapsed space in DLBCL.
EBO: You play a critical role as a member of the NCCN B-cell
lymphomas guidelines panel. Can you walk us through your
process of digesting and evaluating new information? What is your
evaluation process, and what is the role of real-world evidence as
you go through these regular guideline updates?
ZELENETZ: The guidelines are updated in an annual 2-day

meeting, then updated as needed other times during the year,
particularly if there are new approvals. We frequently have a brief
meeting in January after the American Society of Hematology
[ASH] annual meeting, to make sure that there are no presentations or data that would require changes to our guidelines. It’s
an ongoing process. As chair, I go through what I think are the
most important data of the year, and I ask members of the panel
to prepare presentations to review those data so that everyone
is up to date. They know what the data are. Then, we discuss
whether these changes and new information should be reflected
in changes in the guidelines. Sometimes the answer is no, it’s not
a significant enough change, and other times, yes, the standard of
care has changed, and new treatments are added to the guidelines.
We use data from prospective randomized trials. We use data
from large, well-done phase 2 studies. We prefer published full
manuscripts, but sometimes full manuscripts can [appear 12 or
18 months] after critical data have [first] been presented. So [we
try to] get the data ourselves to review—and most investigators
are very generous and will provide the NCCN panel with the data.
But real-world data are a legitimate source of data. Now, again,
just like everything else, we’ll look at the quality and the consistency, and ask if the data are appropriate to use to make guideline
recommendations. If we feel they are, then there’s no reason why
we would say that real-world data shouldn’t be used.
The NCCN guidelines are a little different than American
Society of Clinical Oncology [ASCO] guidelines. ASCO guidelines
do a really deep dive in a particular area and make a decision.
ASH guidelines are very similar, but the NCCN guidelines [reflect
the] continuum of care from diagnosis through relapse, through
second treatment, through third treatment, through fourth. We
don’t have prospective randomized trials for every single point
along a treatment decision, so sometimes we have to use the data
that are available to us. And in certain circumstances, that will
include real-world data to help inform us as to what we should do,
so we can make recommendations across the continuum of care.

Andrew Zelenetz, MD,
PhD, medical oncologist,
Memorial Sloan Kettering
Cancer Center.

EBO: How do you evaluate responses to therapy in DLBCL? What
are you looking for to determine whether a patient is successful
in the first line? If a patient needs second-line therapy, how to you
decide whether they’re heading to transplant, and need the appropriate therapy to prepare for transplant, if they are a candidate for
CAR T or some other therapy?
ZELENETZ: The response evaluation ironically starts before we

begin treatments; we have to make sure we know where the
disease is. Pretty universally today, FDG [fluorodeoxyglucose]
PET is used to identify sites of disease in DLBCL. More than 98% »
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of patients with DLBCL have FDG-avid disease.
The bone marrow biopsy is often recommended,
but if a PET scan clearly shows bone disease, there’s
absolutely no reason to do a bone marrow biopsy
in that setting, because you already know that the
patient has involvement of the bone. Sometimes
other sites need to be evaluated, and the brain might
be appropriate in certain circumstances; lumbar
puncture with flow cytometry might be appropriate.
That’s all done before, so we know where the disease
is. Then after treatment, we want to look where the
disease was originally—is it all gone?
We have a number of different response criteria.
The Lugano response criteria look at both the size
of lymph nodes [and provide] guidance for the use
of FDG PET scan.7 In the Lugano response, we look
at the sum of the perpendicular diameter, meaning
we measure lymph nodes in 2 dimensions, multiply
those 2 numbers, and add up to 6 indicator lymph
nodes. We also look at the PET scan; the PET scan is
rated based on how much uptake remains relative
to normal organ. If there’s no uptake whatsoever,
it’s a 1; less than mediastinal blood pool, it’s 2; less
than liver, it’s a 3; more than liver, but not a lot, it’s
4; and a lot, or new lesions, are 5. You [might think]
that 4 and 5 are a little bit hazy—and [they are].
But typically, in most studies, Lugano 1, 2, and 3 is
determined as a negative, or a complete response,
and a Lugano 4 or 5 is incomplete.
In studies where you’re trying to limit the amount
of treatment and you want to say, “Can I use the
minimum amount of treatment?,” sometimes a
more stringent criteria can be used. Here, Lugano 1
and 2 would be a complete response, and 3, 4, and 5
would be considered incomplete responses. RECIL
[Response Evaluation Criteria in Lymphoma] also
use PET, actually in a very similar way.8 But the big
difference is that when lymph nodes are measured,
they’re measured in 1 dimension and it’s up to 3
lymph nodes. There was some debate on whether
we should use the short-axis dimension or the
long-axis dimension; we used long-axis dimension
in RECIL, and by comparing studies that were done
with RECIL and originally done with Lugano the
results are actually very comparable. And so we have
reproducible ways of assessing response.
Now, does everyone use a Lugano response
criteria for their patient in clinic? Most don’t,
because these criteria really were designed for
clinical trials. The more academic, the more
research-oriented [clinic] is, the more likely you
will see someone has a Deauville 3 response, or
Deauville 2 response, or a Lugano 2 or 3 response.
EBO: It appears that clinicians use PET scans to gain
as much information as possible about a patient
and to monitor their response to therapy. Along
those lines, you recently published a phase 2 study
in which you used NGS to look at the dynamics
of therapy, particularly in chronic lymphocytic
leukemia (CLL). How might you see NGS monitoring
help build that repertoire of information, similar
to what you have with a PET scan, as you treat
relapsed/refractory DLBCL in the future?
ZELENETZ: One of the limitations of PET scans is

that if we take all comers, [we see] more relapses
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in people who have negative PET scans than in
those who have positive PET scans. A PET scan
isn’t adequate to identify what we call minimal
residual disease [MRD]; it’s simply not sensitive
enough. Recently, in a CLL study, we looked at NGS
for immunoglobulin gene rearrangements, and we
found that the kinetics of response, or how quickly
someone responded, divided patients into 2 groups:
those who achieved undetectable MRD rapidly and
were able to have a short duration of treatment,
and a second group who took longer to achieve
that same undetectable MRD and ended up getting
substantially longer treatment.

“Eligibility for high-dose therapy
and autologous stem cell rescue
is extremely variable. Essentially,
some centers have literally no
upper limit in the assessment of
fitness; however, other centers
will say, if you are 70 years old
and a day, you are not eligible
for transplant.”
—Andrew Zelenetz, MD, PhD,
medical oncologist,
Memorial Sloan Kettering Cancer Center

Similar data were generated by the Alizadeh
Laboratory at Stanford. They looked at cell-free
DNA [cfDNA] and found that if you look very early
after the initiation of workshop chemotherapy, if
the level of cfDNA dropped by 2 logs, that was a very
good predictor for outcome. Of course, these are
just dividing patients biologically, using basically a
real-time method to identify people with favorable
or unfavorable biology. But in a large-cell example, if
someone doesn’t achieve that rapid response, then
you could conceive of taking them to a second-line
treatment, maybe CAR T-cell therapy or something
else, because you know that group will have a very
poor long-term outcome.
EBO: Many patients are unable to proceed to transplant after their first-line therapy for a variety of
reasons. What factors do you consider when you’re
selecting that DLBCL patient for second-line therapy
who wouldn’t be a candidate for transplant or can’t
make it to that stage in therapy?
ZELENETZ: Eligibility for high-dose therapy and
autologous stem cell rescue is extremely variable.
Essentially, some centers have literally no upper limit
in the assessment of fitness; however, other centers
will say, if you are 70 years and a day, you’re not
eligible for transplant. We don’t have great hard and
fast rules for this. But everyone will have someone
they won’t transplant and sometimes a patient’s
comorbidities will prevent anything relatively
intensive, but it turns out that CAR T-cell therapies
like tisagenlecleucel or lisocabtagene maraleucel
are much better tolerated and less demanding than

high-dose therapy and autologous stem cell rescue,
so they can be given to people with comorbidities.
So, that represents a potentially curative option for
that group of patients who are “transplant ineligible.”
But there are those patients who really are not
eligible for any cellular therapy, anything aggressive,
and those are the ones who we really want to put on
clinical trials—trials in which we’re looking at novel
treatments that could address critical pathways that
might be abnormal in that patient’s tumor, using a
more targeted approach that might have less toxicity.
EBO: Will something like NGS help us better
identify those patients as we develop more and
more targeted therapies? Could we use it across the
spectrum in DLBCL, where NGS might be able to
help us find out early on which patients would be
eligible for such a therapy?
ZELENETZ: It comes back to what I said earlier:

Do we have the right tools to be able to translate
molecular subtypes from the laboratory, which we
can apply retrospectively to patient populations?
Can we apply that prospectively and identify
patients? NGS is an important component of that.
And we can turn this around—using cfDNA will
frequently help us with that. And that’s something
that the Alizadeh approach showed, because they
used cfDNA, but looked at a panel of genes. You
could see what genes were mutated in the resistant
population. And if appropriate targeted treatments
existed for some of those mutations, you could have
potentially have a clinical trial for that group. So
yes, we need to be able to better characterize the
molecular subgroups so that we’re not just throwing
new treatments at people, but at least there’s some
information. For instance, if [there is] an activated
B cell, you’re more likely to have activation of NFκB
downstream, which is downstream of the CARD11BCL10-MALT1 complex, the CDM complex. There
are novel inhibitors that can target MALT1, and early
studies have shown some promise here.
Part of the problem that we have in large cell
lymphoma is that we’ve identified a number of
mutations and genes, but those genes don’t appear
to be druggable. A perfect example is BCL6. BCL6 is
a critical transcription regulator, but it just doesn’t
seem to be druggable because the way it works is
through protein interaction. However, there’s a new
approach with proteolysis targeted chimeras, or
PROTACS, where we can promote the degradation
of these proteins and then potentially target them
by making them disappear. And so, we have lots of
potential options, including new antibodies, as well
as antibody-drug conjugates. And then, an important
area that is appropriate for some people who can’t get
CAR T-cell therapy [is] bispecific antibodies. These
are antibodies in which one part of the antibody
binds to a B cell, often CD20; it’s been a pretty
common target. On the other hand, the target can be
a T-cell target and by bringing these 2 together, you
activate T cells and try to get them to kill the tumor.
So bispecifics are another important potential option.

EBO: What do you consider to be the most promising developments as you look forward in relapsed
and refractory DLBCL?
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ZELENETZ: Again, I think the bispecific antibodies are
critical here. Novel antibody-drug conjugate combinations of new naked antibodies are important.
But I actually also think that attacking some of
these undruggable targets with PROTACS will be
important. Better targeting of the clearly abnormal
pathways, such as with the MALT1 inhibitors or
further upstream with [Bruton tyrosine kinase] inhibitors, are potential opportunities for certain mutations like EZH2 mutations. We have EZH2 inhibitors
that have activity in a large-cell lymphoma. So, I
think [advances will come with] really understanding
the biology of the disease and trying to get patients
with a more reasonable likelihood of responding. It’ll
be not putting every patient in the same bucket, but
trying to select patients based on their biology.
EBO: Would you like to share anything else ?
ZELENETZ: DLBCL represents an oncology success

story. In first-line, we are curing 60% to 65% of
patients. If you’re treating a lot of lung cancers, it
looks like the lymphoma doctors have it easy. But
we’ve made relatively limited progress since the
early 2000s, when we added rituximab to CHOP,
despite our vast understanding of the biology.
And this is in part because of that difficulty in

translating those scientific discoveries into the
clinic. In large part, [this is] because it’s been hard
in real time, in the appropriate way to identify
which lymphomas a patient has so that we can test
different treatments for patients. We’re making some
headway there—and we’re optimistic that we can
do that. But even without these new drugs, there are
opportunities to improve patient care and outcomes
at major medical centers adjusted for patient mix,
because that’s always the big criticism. But when
you adjust for patient mix, it’s still better than in the
community. Now this is partly related to accuracy of
diagnosis and management of treatment-emergent
AEs; but mostly, I think particularly in the relapsed/
refractory setting, [academic medical centers] offer
access to new and innovative therapies, as this is
often limited in the community. It’s also limited by
payers as well as by Medicare. So, increasing access
to approved and available novel treatments can
improve outcomes, and getting more patients from
the community onto clinical trials to test some of the
new hypotheses is going to be really important. ◆
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Trilaciclib Before Chemotherapy
May Prevent Hematological Events—With Savings
MARY CAFFREY

DESPITE THE MANY ADVANCES in cancer care, some
adverse events (AEs) remain stubbornly common.
Among the most frequent are myelosuppressive
events, which occur when chemotherapy damages
bone marrow cells that are the common source
of red and white blood cells, as well as platelets.
Findings from a 2016 study of AEs in patients who
received chemotherapy for metastatic breast cancer
showed that 33% had a hematological event, such as
anemia or neutropenia, and these events were more
costly than other types of AEs.1
Since the 1990s, clinicians have used granulocyte colony stimulating factor (G-CSF) to treat
chemotherapy-induced neutropenia (CIN) by
boosting white cells after chemotherapy. But G-CSF
treatments can bring their own adverse effects, from
bone pain, rashes, and headaches to more serious
risks, including allergic reactions.2 What’s more, this
reactive approach requires a different treatment
for each type of hematological event—known

as single-lineage interventions. What if a single
treatment could head off all events, from anemia to
CIN to thrombocytopenia?
The FDA opened the door to this approach in
February 2021, when it approved trilaciclib (Cosela),
a first-in-class therapy by G1 Therapeutics that
works to prevent myelosuppression by arresting
those bone marrow cells—called hematopoietic
stem and progenitor cells—when they are at a key
point before DNA replication.3 This use of “transient”
CDK4/6 inhibition allows the cell to return to its role
in white and red cell production after chemotherapy
is administered, allowing the patient to receive
treatment with reduced risk of hematological events.
AEs reported from trilaciclib use include fatigue;
low levels of calcium, potassium, and phosphate;
increased levels of aspartate aminotransferase;
headache; and lung infections.3
Data from studies by leading oncologists,
including those in top US community practices,

suggest trilaciclib could be a game-changer in
chemotherapy administration in extensive-stage
small cell lung cancer (ES-SCLC), the indication for
which it was approved.3 Already, company officials
report, real-world data are showing dramatic drops
in all-cause hospitalization. And some findings
suggest that trilaciclib may enhance responses to
immunotherapy in certain patients.
The therapy takes 30 minutes to administer via
infusion before chemotherapy, and data show
that consequently, patients not only have fewer
serious AEs, they also report better health-related
quality of life than those treated with placebo.4,5
Benefits appear especially pronounced for older
patients, who may have more challenges with the
effects of chemotherapy. European investigators
analyzing results from several phase 2 studies
found that the use of trilaciclib led to fewer dose
reductions and longer periods without major
hematological AEs.6 »
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•

New Data From ASCO

GOLDSCHMIDT
Jerome Goldschmidt,
MD, medical oncologist,
Blue Ridge Cancer Center,
Blacksburg, Virginia.

BLAYNEY

In June, a post hoc analysis of data from phase 2 studies was
presented during the 2022 Annual Meeting of the American
Society of Clinical Oncology (ASCO). Investigators led by Jerome
Goldschmidt, MD, a medical oncologist with Blue Ridge Cancer
Care in Blacksburg, Virginia, found that patients with ES-SCLC
treated with trilaciclib prior to chemotherapy had a lower incidence of myelosuppressive AEs, meaning fewer severe cases of
anemia, neutropenia, and thrombocytopenia, than those taking
placebo. The share of patients who had any event was lower
among those treated with trilaciclib.7,8
Investigators calculated the number of patients who had a
myelosuppressive event and the total number of events each
experienced in both first-line and second- or third-line chemotherapy. Most patients (75%) were in the first-line setting. Only
severe events (at least grade 3) were included in this analysis. Data
for patients taking trilaciclib showed:
•

a 75% reduction (56.7%-14.4%) in severe neutropenia,
a 50% reduction in severe anemia (17.8%-8.9%), and a
100% reduction (12.2%-0%) in severe thrombocytopenia,
compared with those taking placebo;

•

a 100% reduction (2.2%-0.0%) in concurrent severe anemia,
severe neutropenia, and severe thrombocytopenia; a 100%
reduction (13.3%-0.0%) in concurrent severe neutropenia
and severe thrombocytopenia; and a 50% reduction (4.4%2.2%) in concurrent severe neutropenia and severe anemia,
compared with those taking placebo; and

•

a 33% reduction (3.3%-2.2%) in concurrent severe anemia
and severe thrombocytopenia compared with patients
receiving placebo.

Douglas W. Blayney,
MD, medical oncologist,
Stanford Medicine.

SCHWARTZBERG
Lee S. Schwartzberg,
MD, chief, medical
oncology and hematology,
Renown Institute for
Cancer; professor, clinical
medicine, University
of Nevada, Reno.

MALIK
Raj Malik, MD,
chief medical officer,
G1 Therapeutics.

“Both the patients and the health care system at large bear the
complications of myelosuppressive events such as neutropenia,
anemia, and thrombocytopenia, so it is imperative that we achieve
clinically meaningful reductions in myelosuppression in multiple
cell lineages and its consequences utilizing novel therapies such as
trilaciclib,” Goldschmidt said in a statement.7

Use in Other Cancers

The question now is whether trilaciclib can produce the same
benefits in other cancers. Studies are underway that could expand
its use to first-line treatment of colorectal cancer, bladder cancer,
and triple-negative breast cancer (TNBC).9 Officials from G1
Therapeutics announced June 13 that the last of 326 patients
had been randomly assigned in PRESERVE1 (NCT04607668), a
phase 3 study of patients with metastatic colorectal cancer who
received treatment with FOLFOXIRI (folinic acid, fluorouracil,
oxaliplatin, irinotecan)/bevacizumab.10 The study is scheduled to
end in November.
In their review of therapies aimed at reducing CIN, Douglas W.
Blayney, MD, and Lee Schwartzberg, MD, wrote that a key question about trilaciclib is whether the myeloprevention benefits “are
tumor or chemotherapy type–dependent.” They note that data
from a 2019 phase 2 study showed no benefit from trilaciclib in
preventing gemcitabine/carboplatin-induced myelosuppression
among patients with TNBC, “though benefits in progression-free
survival and overall survival did occur in the trilaciclib cohort.”11,12
PRESERVE 2 (NCT04799249), a phase 3 study, will examine the
use of trilaciclib with this chemotherapy combination in patients
with metastatic TNBC. The study has 2 cohorts, based on phase
2 results that showed different findings based on PD-L1 status.
Findings will be reported in 2024:13
•
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COHORT 1 will study patients receiving first-line therapy,

“regardless of PD-L1 status, who are PD-1/PD-L1 inhibitor
therapy naïve.”

|

COHORT 2 will examine patients who are PD-L1 positive

and who are receiving second-line therapy “following prior
PD-1/PD-L1 inhibitor therapy in the locally advanced
unresectable/metastatic setting.”

In addition, trilaciclib is being studied in 45 patients with TNBC
receiving treatment with sacituzumab govitecan, an antibody-drug
conjugate.6 A separate study, PRESERVE 3 (NCT04887831), will
examine trilaciclib in patients with metastatic bladder cancer who
receive chemotherapy followed by avelumab. It is scheduled for
completion in March 2023.14

Potential for Cost Savings

Can use of trilaciclib to prevent myelosuppressive AEs translate into cost savings for payers? Findings from a study first
presented at the Academy of Managed Care Pharmacy 2021
meeting, which was funded by G1 Therapeutics, suggest the
answer is yes. For this study, a budget impact model calculated
the added costs or savings incorporating trilaciclib’s use across
a 1-million-member health plan, compared with current costs
without the drug.15
Based on finding that 301 patients would be eligible for
treatment over a 5-year period, the investigators calculated that
adopting trilaciclib would save the plan $801,254 over 5 years.
The acquisition cost for the drug ($3,704,199) was offset by the
reduction of AE management costs ($4,282,748).
G1 Therapeutics reported in its May earnings call that response
to trilaciclib is very strong.16 “We continue to be encouraged by
market reception for Cosela across payers, providers, and health
care organizations,” said Andrew Perry, the company’s chief
commercial officer. “Payer coverage, brand awareness, and intention to prescribe all remain strong, and we’re seeing that translate
into physician endorsement.”
REAL-WORLD DATA. On the same call, Raj Malik, MD, chief

medical officer, reviewed a real-world analysis using data from
Integra Connect, which was presented during the National
Comprehensive Cancer Network 2022 conference. The findings
showed that use of trilaciclib prior to chemotherapy was associated with a 50% reduction in patients with grade 3 or higher
hematological AEs (HAEs), and a 74% reduction in all-cause
hospitalizations in the 21 days following treatment.17
“Among patients with a grade 3 or greater HAE in 1 blood cell
lineage, the use of trilaciclib prior to chemotherapy was associated
with an 86% reduction in thrombocytopenia, a 58% reduction in
anemia, and a 57% reduction in neutropenia,” compared with
patients who did not receive the infusion, Malik said.
The Integra data show a “remarkable impact” on all-cause
hospitalization, he continued. “No patient receiving trilaciclib
prior to chemo[therapy] was hospitalized between days 8 and
16 after initiation of chemotherapy, compared with just over 7%
of patients receiving chemo[therapy] alone. And only 1 patient,
or 4.8% who received trilaciclib, was hospitalized between
days 1 and 21, compared with 19% of patients who received
chemo[therapy] only.
“These data are very compelling,” Malik said. “We look forward
to presenting more real-world data as they become available.” ◆
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LIBTAYO works with the
immune system to help treat
the following types of cancer1:
• The first-line treatment of patients with non–small cell lung cancer (NSCLC) whose tumors have high PD-L1 expression (tumor
proportion score [TPS] ≥50%) as determined by an FDA-approved test, with no EGFR, ALK, or ROS1 aberrations, and is locally
advanced where patients are not candidates for surgical resection or definitive chemoradiation OR metastatic
• The treatment of patients with locally advanced basal cell carcinoma (laBCC) previously treated with a hedgehog pathway
inhibitor or for whom a hedgehog pathway inhibitor is not appropriate
• For the treatment of patients with metastatic BCC (mBCC) previously treated with an HHI or for whom an HHI is not appropriate.
The mBCC indication is approved under accelerated approval based on tumor response rate and durability of response. Continued
approval for mBCC may be contingent upon verification and description of clinical benefit
• The treatment of patients with metastatic cutaneous squamous cell carcinoma (mCSCC) or locally advanced CSCC (laCSCC)
who are not candidates for curative surgery or curative radiation

Visit LIBTAYOhcp.com for more information.

Important Safety Information
Warnings and Precautions
Severe and Fatal Immune-Mediated Adverse Reactions
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or tissue at any time after starting treatment. While
immune-mediated adverse reactions usually occur during treatment, they can also occur after discontinuation. Immune-mediated adverse reactions
affecting more than one body system can occur simultaneously. Early identification and management are essential to ensuring safe use of PD-1/
PD-L1–blocking antibodies. The definition of immune-mediated adverse reactions included the required use of systemic corticosteroids or other
immunosuppressants and the absence of a clear alternate etiology. Monitor closely for symptoms and signs that may be clinical manifestations of underlying
immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during treatment. In cases
of suspected immune-mediated adverse reactions, initiate appropriate workup to exclude alternative etiologies, including infection. Institute medical
management promptly, including specialty consultation as appropriate.
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Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
No dose reduction for LIBTAYO is recommended. In general, withhold LIBTAYO for severe (Grade 3) immune-mediated adverse reactions. Permanently
discontinue LIBTAYO for life-threatening (Grade 4) immune-mediated adverse reactions, recurrent severe (Grade 3) immune-mediated adverse reactions
that require systemic immunosuppressive treatment, or an inability to reduce corticosteroid dose to 10 mg or less of prednisone equivalent per day within
12 weeks of initiating steroids.
Withhold or permanently discontinue LIBTAYO depending on severity. In general, if LIBTAYO requires interruption or discontinuation, administer systemic
corticosteroid therapy (1 to 2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or less. Upon improvement to Grade 1 or less, initiate
corticosteroid taper and continue to taper over at least 1 month. Consider administration of other systemic immunosuppressants in patients whose
immune-mediated adverse reactions are not controlled with corticosteroids.
Immune-mediated pneumonitis: LIBTAYO can cause immune-mediated pneumonitis. In patients treated with other PD-1/PD-L1–blocking antibodies, the
incidence of pneumonitis is higher in patients who have received prior thoracic radiation. Immune-mediated pneumonitis occurred in 3.2% (26/810) of
patients receiving LIBTAYO, including Grade 4 (0.5%), Grade 3 (0.5%), and Grade 2 (2.1%). Pneumonitis led to permanent discontinuation in 1.4% of
patients and withholding of LIBTAYO in 2.1% of patients. Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in
58% of the 26 patients. Of the 17 patients in whom LIBTAYO was withheld, 9 reinitiated after symptom improvement; of these, 3/9 (33%) had recurrence
of pneumonitis. Withhold LIBTAYO for Grade 2, and permanently discontinue for Grade 3 or 4. Resume in patients with complete or partial resolution
(Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to
reduce prednisone to less than 10 mg per day (or equivalent) within 12 weeks of initiating steroids.
Immune-mediated colitis: LIBTAYO can cause immune-mediated colitis. The primary component of immune-mediated colitis was diarrhea.
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis treated with PD-1/
PD-L1–blocking antibodies. In cases of corticosteroid-refractory immune-mediated colitis, consider repeating infectious workup to exclude alternative
etiologies. Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (1.1%). Colitis led to
permanent discontinuation in 0.4% of patients and withholding of LIBTAYO in 1.5% of patients. Systemic corticosteroids were required in all patients with
colitis. Colitis resolved in 39% of the 18 patients. Of the 12 patients in whom LIBTAYO was withheld, 4 reinitiated LIBTAYO after symptom improvement;
of these, 3/4 (75%) had recurrence. Withhold LIBTAYO for Grade 2 or 3, and permanently discontinue for Grade 4. Resume in patients with complete
or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no complete or partial resolution within 12 weeks of initiating
steroids or inability to reduce prednisone to less than 10 mg per day (or equivalent) within 12 weeks of initiating steroids.
Immune-mediated hepatitis: LIBTAYO can cause immune-mediated hepatitis. Immune-mediated hepatitis occurred in 2% (16/810) of patients
receiving LIBTAYO, including fatal (0.1%), Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%). Hepatitis led to permanent discontinuation of LIBTAYO
in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. Systemic corticosteroids were required in all patients with hepatitis. Additional
immunosuppression with mycophenolate was required in 19% (3/16) of these patients. Hepatitis resolved in 50% of the 16 patients. Of the 5 patients in
whom LIBTAYO was withheld, 3 reinitiated LIBTAYO after symptom improvement; of these, none had recurrence.
For hepatitis with no tumor involvement of the liver: Withhold LIBTAYO if AST or ALT increases to more than 3 and up to 8 times the upper limit of normal
(ULN) or if total bilirubin increases to more than 1.5 and up to 3 times the ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than 8
times the ULN or total bilirubin increases to more than 3 times the ULN.
For hepatitis with tumor involvement of the liver: Withhold LIBTAYO if baseline AST or ALT is more than 1 and up to 3 times ULN and increases to more than
5 and up to 10 times ULN. Also, withhold LIBTAYO if baseline AST or ALT is more than 3 and up to 5 times ULN and increases to more than 8 and up to 10
times ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than 10 times ULN or if total bilirubin increases to more than 3 times ULN. If
AST and ALT are less than or equal to ULN at baseline, withhold or permanently discontinue LIBTAYO based on recommendations for hepatitis with no liver
involvement.
Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no complete or partial
resolution within 12 weeks of initiating steroids or inability to reduce prednisone to less than 10 mg per day (or equivalent) within 12 weeks of
initiating steroids.
Immune-mediated endocrinopathies: For Grade 3 or 4 endocrinopathies, withhold until clinically stable or permanently discontinue depending
on severity.
• Adrenal insufficiency: LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic
treatment, including hormone replacement as clinically indicated. Withhold LIBTAYO depending on severity. Adrenal insufficiency occurred in 0.4%
(3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%). Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient.
LIBTAYO was not withheld in any patient due to adrenal insufficiency. Systemic corticosteroids were required in all patients with adrenal insufficiency;
of these, 67% (2/3) remained on systemic corticosteroids. Adrenal insufficiency had not resolved in any patient at the time of data cutoff

Please see additional Important Safety Information and Brief Summary of Prescribing Information on the following pages.
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Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
Immune-mediated endocrinopathies: (cont’d)
• Hypophysitis: LIBTAYO can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms associated with mass effect such as
headache, photophobia, or visual field defects. Hypophysitis can cause hypopituitarism. Initiate hormone replacement as clinically indicated. Withhold
or permanently discontinue depending on severity. Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and
Grade 2 (0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient and withholding of LIBTAYO in 1 (0.1%)
patient. Systemic corticosteroids were required in 67% (2/3) of patients with hypophysitis. Hypophysitis had not resolved in any patient at the time of
data cutoff
• Thyroid disorders: LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy. Hypothyroidism
can follow hyperthyroidism. Initiate hormone replacement or medical management of hyperthyroidism as clinically indicated. Withhold or permanently
discontinue LIBTAYO depending on severity
• Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%) adverse reactions. No patient discontinued
LIBTAYO due to thyroiditis. Thyroiditis led to withholding of LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with
thyroiditis. Thyroiditis had not resolved in any patient at the time of data cutoff. Blood thyroid stimulating hormone increased and blood thyroid
stimulating hormone decreased have also been reported
• Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 2 (0.9%). No patient discontinued
treatment and LIBTAYO was withheld in 0.5% of patients due to hyperthyroidism. Systemic corticosteroids were required in 3.8% (1/26) of patients.
Hyperthyroidism resolved in 50% of 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism, 2 patients reinitiated LIBTAYO
after symptom improvement; of these, none had recurrence of hyperthyroidism
• Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2 (6%). Hypothyroidism led to permanent
discontinuation of LIBTAYO in 1 (0.1%) patient. Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients. Systemic corticosteroids were not
required in any patient with hypothyroidism. Hypothyroidism resolved in 8.3% of the 60 patients. Majority of the patients with hypothyroidism required
long-term thyroid hormone replacement. Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom
improvement; 1 required ongoing hormone replacement therapy
• Type 1 diabetes mellitus, which can present with diabetic ketoacidosis: Monitor for hyperglycemia or other signs and symptoms of diabetes. Initiate
treatment with insulin as clinically indicated. Withhold LIBTAYO depending on severity. Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients,
including Grade 4 (0.1%). No patient discontinued treatment due to type 1 diabetes mellitus. Type 1 diabetes mellitus led to withholding of LIBTAYO in
0.1% of patients
Immune-mediated nephritis with renal dysfunction: LIBTAYO can cause immune-mediated nephritis. Immune-mediated nephritis occurred in 0.6%
(5/810) of patients receiving LIBTAYO, including fatal (0.1%), Grade 3 (0.1%), and Grade 2 (0.4%). Nephritis led to permanent discontinuation in 0.1%
of patients and withholding of LIBTAYO in 0.4% of patients. Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in
80% of the 5 patients. Of the 3 patients in whom LIBTAYO was withheld, 2 reinitiated LIBTAYO after symptom improvement; of these, none had recurrence.
Withhold LIBTAYO for Grade 2 or 3 increased blood creatinine, and permanently discontinue for Grade 4 increased blood creatinine. Resume in patients
with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no complete or partial resolution within 12 weeks of
initiating steroids or inability to reduce prednisone to less than 10 mg per day (or equivalent) within 12 weeks of initiating steroids.
Immune-mediated dermatologic adverse reactions: LIBTAYO can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including StevensJohnson syndrome (SJS), toxic epidermal necrolysis (TEN), and drug rash with eosinophilia and systemic symptoms (DRESS) has occurred with PD-1/
PD-L1–blocking antibodies. Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO, including Grade
3 (0.9%) and Grade 2 (0.6%). Immune-mediated dermatologic adverse reactions led to permanent discontinuation in 0.1% of patients and withholding
of LIBTAYO in 1.4% of patients. Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse reactions. Immunemediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the 11 patients in whom LIBTAYO was withheld for dermatologic
adverse reactions, 7 reinitiated LIBTAYO after symptom improvement; of these, 43% (3/7) had recurrence of the dermatologic adverse reaction. Topical
emollients and/or topical corticosteroids may be adequate to treat mild to moderate non-exfoliative rashes. Withhold LIBTAYO for suspected SJS, TEN, or
DRESS. Permanently discontinue LIBTAYO for confirmed SJS, TEN, or DRESS. Resume in patients with complete or partial resolution (Grade 0 to 1) after
corticosteroid taper. Permanently discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce prednisone to
less than 10 mg per day (or equivalent) within 12 weeks of initiating steroids.
Other immune-mediated adverse reactions: The following clinically significant immune-mediated adverse reactions occurred at an incidence of <1% in
810 patients who received LIBTAYO or were reported with the use of other PD-1/PD-L1–blocking antibodies. Severe or fatal cases have been reported for
some of these adverse reactions.
• Cardiac/vascular: Myocarditis, pericarditis, and vasculitis. Permanently discontinue for Grades 2, 3, or 4 myocarditis
• Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/myasthenia gravis (including exacerbation), GuillainBarré syndrome, nerve paresis, and autoimmune neuropathy. Withhold for Grade 2 neurological toxicities and permanently discontinue for Grades 3 or
4 neurological toxicities. Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no
complete or partial resolution within 12 weeks of initiating steroids or inability to reduce prednisone to less than 10 mg per day (or equivalent) within 12
weeks of initiating steroids
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Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
Other immune-mediated adverse reactions: (cont’d)
• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal detachment. Various grades of visual
impairment to include blindness can occur. If uveitis occurs in combination with other immune-mediated adverse reactions, consider a Vogt-KoyanagiHarada–like syndrome, as this may require treatment with systemic steroids to reduce the risk of permanent vision loss
• Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis, stomatitis
• Musculoskeletal and connective tissue: Myositis/polymyositis, rhabdomyolysis, and associated sequelae including renal failure, arthritis, polymyalgia
rheumatica
• Endocrine: Hypoparathyroidism
• Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistiocytosis, systemic inflammatory response syndrome,
histiocytic necrotizing lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, solid organ transplant rejection

Infusion-related reactions
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single agent. Monitor patients for signs and symptoms of
infusion-related reactions. The most common symptoms of infusion-related reaction were nausea, pyrexia, rash, and dyspnea. Interrupt or slow the rate of
infusion for Grade 1 or 2, and permanently discontinue for Grade 3 or 4.

Complications of allogeneic HSCT
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell transplantation (HSCT) before or after being
treated with a PD-1/PD-L1–blocking antibody. Transplant-related complications include hyperacute graft-versus-host disease (GVHD), acute GVHD,
chronic GVHD, hepatic veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified
infectious cause). These complications may occur despite intervening therapy between PD-1/PD-L1 blockade and allogeneic HSCT. Follow patients closely
for evidence of transplant-related complications and intervene promptly. Consider the benefit versus risks of treatment with a PD-1/PD-L1–blocking
antibody prior to or after an allogeneic HSCT.

Embryo-fetal toxicity
LIBTAYO can cause fetal harm when administered to a pregnant woman due to an increased risk of immune-mediated rejection of the developing fetus
resulting in fetal death. Advise women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during
treatment with LIBTAYO and for at least 4 months after the last dose.

Adverse Reactions
• In the pooled safety analysis of 810 patients, the most common adverse reactions (≥15%) with LIBTAYO were musculoskeletal pain, fatigue, rash,
and diarrhea
• In the pooled safety analysis of 810 patients, the most common Grade 3-4 laboratory abnormalities (≥2%) with LIBTAYO were lymphopenia,
hyponatremia, hypophosphatemia, increased aspartate aminotransferase, anemia, and hyperkalemia

Use in Specific Populations
• Lactation: Because of the potential for serious adverse reactions in breastfed children, advise women not to breastfeed during treatment and for at
least 4 months after the last dose of LIBTAYO
• Females and males of reproductive potential: Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO

Please see Brief Summary of Prescribing Information on the following pages.
ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor;
FDA, US Food and Drug Administration; PD-L1, programmed death ligand-1;
ROS1, c-ros oncogene 1 receptor tyrosine kinase.
Reference: 1. LIBTAYO (cemiplimab-rwlc) injection full U.S. prescribing
information. Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC.

©2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC.
All rights reserved. LIB.21.05.0007 08/2021
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LIBTAYO® (cemiplimab-rwlc) injection, for intravenous use
Brief Summary of Prescribing Information
1 INDICATIONS AND USAGE
1.1 Cutaneous Squamous Cell Carcinoma
LIBTAYO is indicated for the treatment of patients with metastatic cutaneous squamous cell carcinoma (mCSCC) or
locally advanced CSCC (laCSCC) who are not candidates for curative surgery or curative radiation.
1.2 Basal Cell Carcinoma
LIBTAYO is indicated for the treatment of patients:
• with locally advanced basal cell carcinoma (laBCC) previously treated with a hedgehog pathway inhibitor or for
whom a hedgehog pathway inhibitor is not appropriate.
• with metastatic BCC (mBCC) previously treated with a hedgehog pathway inhibitor or for whom a hedgehog
pathway inhibitor is not appropriate. The mBCC indication is approved under accelerated approval based on
tumor response rate and durability of response. Continued approval for the mBCC indication may be contingent
upon verification and description of clinical benefit.
1.3 Non-Small Cell Lung Cancer
LIBTAYO is indicated for the first-line treatment of patients with non-small cell lung cancer (NSCLC) whose tumors
have high PD-L1 expression [Tumor Proportion Score (TPS) ≥ 50%] as determined by an FDA-approved test [see
Dosage and Administration (2.1) in the full prescribing information] , with no EGFR, ALK or ROS1 aberrations,
and is:
• locally advanced where patients are not candidates for surgical resection or definitive chemoradiation or
• metastatic.
4
CONTRAINDICATIONS
None.
5
WARNINGS AND PRECAUTIONS
5.1 Severe and Fatal Immune-Mediated Adverse Reactions
LIBTAYO is a monoclonal antibody that belongs to a class of drugs that bind to either the programmed death
receptor-1 (PD-1) or PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing inhibition
of the immune response, potentially breaking peripheral tolerance and inducing immune-mediated adverse reactions.
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all
possible severe and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or tissue.
Immune-mediated adverse reactions can occur at any time after starting PD-1/PD-L1 blocking antibody. While
immune-mediated adverse reactions usually manifest during treatment with PD-1/PD-L1 blocking antibodies,
immune-mediated adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Immune-mediated adverse reactions affecting more than one body system can occur simultaneously.
Early identification and management of immune-mediated adverse reactions are essential to ensure safe use of
PD-1/PD-L1 blocking antibodies. Monitor closely for symptoms and signs that may be clinical manifestations
of underlying immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and thyroid function at
baseline and periodically during treatment. In cases of suspected immune-mediated adverse reactions, initiate
appropriate workup to exclude alternative etiologies, including infection. Institute medical management promptly,
including specialty consultation as appropriate.
Withhold or permanently discontinue LIBTAYO depending on severity [see Dosage and Administration (2.3)
in the full prescribing information]. In general, if LIBTAYO requires interruption or discontinuation, administer
systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or
less. Upon improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least
1 month. Consider administration of other systemic immunosuppressants in patients whose immune-mediated
adverse reactions are not controlled with corticosteroids.
Toxicity management guidelines for adverse reactions that do not necessarily require systemic steroids (e.g.,
endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
LIBTAYO can cause immune-mediated pneumonitis. The definition of immune-mediated pneumonitis included
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear alternate
etiology. In patients treated with other PD-1/PD-L1 blocking antibodies the incidence of pneumonitis is higher
in patients who have received prior thoracic radiation.
Immune-mediated pneumonitis occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 4
(0.5%), Grade 3 (0.5%), and Grade 2 (2.1%) adverse reactions. Pneumonitis led to permanent discontinuation
of LIBTAYO in 1.4% of patients and withholding of LIBTAYO in 2.1% of the patients.
Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in 58% of the
26 patients. Of the 17 patients in whom LIBTAYO was withheld for pneumonitis, 9 reinitiated LIBTAYO after
symptom improvement; of these, 3/9 (33%) had recurrence of pneumonitis.
Immune-Mediated Colitis
LIBTAYO can cause immune-mediated colitis. The definition of immune-mediated colitis included the required
use of systemic corticosteroids or other immunosuppressants and the absence of a clear alternate etiology.
The primary component of the immune-mediated colitis was diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis treated with
PD-1/PD-L1 blocking antibodies. In cases of corticosteroid-refractory colitis, consider repeating infectious
workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3 (0.9%)
and Grade 2 (1.1%) adverse reactions. Colitis led to permanent discontinuation of LIBTAYO in 0.4% of patients
and withholding of LIBTAYO in 1.5% of patients.
Systemic corticosteroids were required in all patients with colitis. Colitis resolved in 39% of the 18 patients. Of
the 12 patients in whom LIBTAYO was withheld for colitis, 4 reinitiated LIBTAYO after symptom improvement;
of these, 3/4 (75%) had recurrence of colitis.
Immune-Mediated Hepatitis
LIBTAYO can cause immune-mediated hepatitis. The definition of immune-mediated hepatitis included the
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear alternate
etiology.
Immune-mediated hepatitis occurred in 2% (16/810) of patients receiving LIBTAYO, including fatal (0.1%),
Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%) adverse reactions. Hepatitis led to permanent discontinuation
of LIBTAYO in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients.
Systemic corticosteroids were required in all patients with hepatitis. Nineteen percent (19%) of these patients
(3/16) required additional immunosuppression with mycophenolate. Hepatitis resolved in 50% of the 16 patients.
Of the 5 patients in whom LIBTAYO was withheld for hepatitis, 3 patients reinitiated LIBTAYO after symptom
improvement; of these, none had recurrence of hepatitis.
Immune-Mediated Endocrinopathies
Adrenal Insufficiency
LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency,
initiate symptomatic treatment, including hormone replacement as clinically indicated. Withhold LIBTAYO
depending on severity [see Dosage and Administration (2.3) in the full prescribing information].
Adrenal insufficiency occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%) adverse
reactions. Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. LIBTAYO
was not withheld in any patient due to adrenal insufficiency. Systemic corticosteroids were required in all patients
with adrenal insufficiency; of these 67% (2/3) remained on systemic corticosteroids. Adrenal insufficiency had
not resolved in any patient at the time of data cutoff.
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Hypophysitis
LIBTAYO can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms
associated with mass effect such as headache, photophobia, or visual field defects. Hypophysitis can cause
hypopituitarism. Initiate hormone replacement as clinically indicated. Withhold or permanently discontinue
LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing information].
Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and Grade 2
(0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient and
withholding of LIBTAYO in 1 (0.1%) patient. Systemic corticosteroids were required in 67% (2/3) patients with
hypophysitis. Hypophysitis had not resolved in any patient at the time of data cutoff.
Thyroid Disorders
LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy.
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement or medical management of
hyperthyroidism as clinically indicated. Withhold or permanently discontinue LIBTAYO depending on severity
[see Dosage and Administration (2.3) in the full prescribing information].
Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%)
adverse reactions. No patient discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with thyroiditis. Thyroiditis
had not resolved in any patient at the time of data cutoff.
Blood thyroid stimulating hormone increased and blood thyroid stimulating hormone decreased have also
been reported.
Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 2
(0.9%) adverse reactions. No patient discontinued treatment due to hyperthyroidism. Hyperthyroidism led to
withholding of LIBTAYO in 0.5% of patients.
Systemic corticosteroids were required in 3.8% (1/26) of patients with hyperthyroidism. Hyperthyroidism
resolved in 50% of the 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism,
2 patients reinitiated LIBTAYO after symptom improvement; of these, none had recurrence of hyperthyroidism.
Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2
(6%) adverse reactions. Hypothyroidism led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient.
Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients.
Systemic corticosteroids were not required in any patient with hypothyroidism. Hypothyroidism resolved in
8.3% of the 60 patients. The majority of patients with hypothyroidism required long-term thyroid hormone
replacement.
Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom
improvement; 1 required ongoing hormone replacement therapy.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis.
Monitor patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as
clinically indicated. Withhold LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full
prescribing information].
Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, including Grade 4 (0.1%) adverse reactions. No
patient discontinued treatment due to Type 1 diabetes mellitus. Type 1 diabetes mellitus led to withholding of
LIBTAYO in 0.1% of patients.
Immune-Mediated Nephritis with Renal Dysfunction
LIBTAYO can cause immune-mediated nephritis. The definition of immune-mediated nephritis included the
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear alternate
etiology.
Immune-mediated nephritis occurred in 0.6% (5/810) patients receiving LIBTAYO, including fatal (0.1%),
Grade 3 (0.1%) and Grade 2 (0.4%) adverse reactions. Nephritis led to permanent discontinuation of LIBTAYO
in 0.1% of patients and withholding of LIBTAYO in 0.4% of patients.
Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in 80% of the 5 patients.
Of the 3 patients in whom LIBTAYO was withheld for nephritis, 2 reinitiated LIBTAYO after symptom improvement;
of these, none had recurrence of nephritis.
Immune-Mediated Dermatologic Adverse Reactions
LIBTAYO can cause immune-mediated rash or dermatitis. The definition of immune-mediated dermatologic
adverse reaction included the required use of systemic corticosteroids or other immunosuppressants and the
absence of a clear alternate etiology. Exfoliative dermatitis, including Stevens-Johnson Syndrome (SJS), toxic
epidermal necrolysis (TEN), and DRESS (Drug Rash with Eosinophilia and Systemic Symptoms), has occurred
with PD-1/PD-L1 blocking antibodies. Topical emollients and/or topical corticosteroids may be adequate to
treat mild to moderate non-exfoliative rashes. Withhold or permanently discontinue LIBTAYO depending on
severity [see Dosage and Administration (2.3) in the full prescribing information].
Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO,
including Grade 3 (0.9%) and Grade 2 (0.6%) adverse reactions. Dermatologic adverse reactions led to
permanent discontinuation of LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 1.4% of patients.
Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse reactions.
Immune-mediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the 11 patients in
whom LIBTAYO was withheld for dermatologic adverse reaction, 7 reinitiated LIBTAYO after symptom
improvement; of these 43% (3/7) had recurrence of the dermatologic adverse reaction.
Other Immune-Mediated Adverse Reactions
The following clinically significant immune-mediated adverse reactions occurred at an incidence of < 1% in
810 patients who received LIBTAYO or were reported with the use of other PD-1/PD-L1 blocking antibodies.
Severe or fatal cases have been reported for some of these adverse reactions.
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis
Nervous System: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome / myasthenia
gravis (including exacerbation), Guillain-Barre syndrome, nerve paresis, autoimmune neuropathy
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal
detachment. Various grades of visual impairment to include blindness can occur. If uveitis occurs in combination
with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-Harada like syndrome, as this may
require treatment with systemic steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis,
stomatitis
Musculoskeletal and Connective Tissue: Myositis/polymyositis, rhabdomyolysis and associated sequelae
including renal failure, arthritis, polymyalgia rheumatica
Endocrine: Hypoparathyroidism
Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistiocytosis,
systemic inflammatory response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi lymphadenitis),
sarcoidosis, immune thrombocytopenic purpura, solid organ transplant rejection
5.2 Infusion-Related Reactions
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single agent.
Monitor patients for signs and symptoms of infusion-related reactions. The most common symptoms of
infusion-related reaction were nausea, pyrexia, rash and dyspnea.
Interrupt or slow the rate of infusion or permanently discontinue LIBTAYO based on severity of reaction [see
Dosage and Administration (2.3) in the full prescribing information].
5.3 Complications of Allogeneic HSCT
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell
transplantation (HSCT) before or after being treated with a PD-1/PD-L1 blocking antibody. Transplant-related
complications include hyperacute graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, hepatic
veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile syndrome
(without an identified infectious cause). These complications may occur despite intervening therapy between
PD-1/PD-L1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene promptly. Consider the
benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody prior to or after an allogeneic HSCT.
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5.4 Embryo-Fetal Toxicity
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman.
Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can lead to increased risk of
immune-mediated rejection of the developing fetus resulting in fetal death. Advise women of the potential risk
to a fetus. Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO
and for at least 4 months after the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following serious adverse reactions are described elsewhere in the labeling.
• Severe and Fatal Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1)]
• Infusion-Related Reactions [see Warnings and Precautions (5.2)]
• Complications of Allogeneic HSCT [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the
clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not
reflect the rates observed in practice.
The data described in Warnings and Precautions reflect exposure to LIBTAYO as a single agent in 810 patients in
three open-label, single-arm, multicohort studies (Study 1423, Study 1540 and Study 1620), and one openlabel randomized multi-center study (Study 1624). These studies included 219 patients with advanced CSCC
(Studies 1540 and 1423), 132 patients with advanced BCC (Study 1620), 355 patients with NSCLC (Study 1624),
and 104 patients with other advanced solid tumors (Study 1423). LIBTAYO was administered intravenously at
doses of 3 mg/kg every 2 weeks (n 235), 350 mg every 3 weeks (n 543), or other doses (n 32; 1 mg/kg
every 2 weeks, 10 mg/kg every 2 weeks, 200 mg every 2 weeks). Among the 810 patients, 57% were exposed
for ≥ 6 months and 25% were exposed for ≥ 12 months. In this pooled safety population, the most common
adverse reactions (≥15%) were musculoskeletal pain, fatigue, rash, and diarrhea. The most common Grade 3-4
laboratory abnormalities (≥2%) were lymphopenia, hyponatremia, hypophosphatemia, increased aspartate
aminotransferase, anemia, and hyperkalemia.
Cutaneous Squamous Cell Carcinoma (CSCC)
The safety of LIBTAYO was evaluated in 219 patients with advanced CSCC (metastatic or locally advanced
disease) in Study 1423 and Study 1540 [see Clinical Studies (14.1) in the full prescribing information]. Of
these 219 patients, 131 had mCSCC (nodal or distant) and 88 had laCSCC. Patients received LIBTAYO 1 mg/kg
every 2 weeks (n 1), 3 mg/kg every 2 weeks (n 162) or 350 mg every 3 weeks (n 56) as an intravenous
infusion until disease progression, unacceptable toxicity, or completion of planned treatment. The median
duration of exposure was 38 weeks (2 weeks to 110 weeks).
The safety population characteristics were median age of 72 years (38 to 96 years), 83% male, 96% White,
and European Cooperative Oncology Group (ECOG) performance score (PS) of 0 (44%) and 1 (56%).
Serious adverse reactions occurred in 35% of patients. Serious adverse reactions that occurred in at least 2%
of patients were pneumonitis, cellulitis, sepsis, and pneumonia.
Permanent discontinuation due to an adverse reaction occurred in 8% of patients. Adverse reactions resulting in
permanent discontinuation were pneumonitis, cough, pneumonia, encephalitis, aseptic meningitis, hepatitis, arthralgia,
muscular weakness, neck pain, soft tissue necrosis, complex regional pain syndrome, lethargy, psoriasis, rash
maculopapular, proctitis, and confusional state.
The most common (≥ 20%) adverse reactions were fatigue, rash, diarrhea, musculoskeletal pain, and nausea.
The most common Grade 3 or 4 adverse reactions (≥ 2%) were cellulitis, anemia, hypertension, pneumonia,
musculoskeletal pain, fatigue, pneumonitis, sepsis, skin infection, and hypercalcemia. The most common
(≥ 4%) Grade 3 or 4 laboratory abnormalities worsening from baseline were lymphopenia, anemia,
hyponatremia, and hypophosphatemia.
Table 2 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 3 summarizes Grade 3
or 4 laboratory abnormalities worsening from baseline in ≥ 1% of patients receiving LIBTAYO.
Table 2: Adverse Reactions in ≥ 10% of Patients with Advanced CSCC Receiving LIBTAYO in Study 1423
and Study 1540
Adverse Reactions

LIBTAYO
N=219
All Grades
%

Grades 3-4
%

Pruritus

31

9

Anemia

5

Electrolytes
Hyponatremia

5

Hypophosphatemia

4

Hypercalcemia

2

Toxicity graded per NCI CTCAE v. 4.03
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter

Basal Cell Carcinoma (BCC)
The safety of LIBTAYO was evaluated in 132 patients with advanced BCC (mBCC N 48, laBCC N 84) in an
open-label, single-arm trial (Study 1620) [see Clinical Studies (14.2) in the full prescribing information].
Patients received LIBTAYO 350 mg every 3 weeks as an intravenous infusion for up to 93 weeks or until disease
progression or unacceptable toxicity. The median duration of exposure was 42 weeks (range 2.1 weeks to
94 weeks).
The safety population characteristics were median age of 68 years (38 to 90 years), 67% male, 74% White, and
ECOG performance score (PS) of 0 (62%) and 1 (38%).
Serious adverse reactions occurred in 32% of patients. Serious adverse reactions that occurred in 1.5% (at
least 2 patients) were urinary tract infection, colitis, acute kidney injury, adrenal insufficiency, anemia, infected
neoplasm, and somnolence. Fatal adverse reactions occurred in 1.5% of patients who received LIBTAYO,
including acute kidney injury and cachexia.
Permanent discontinuation of LIBTAYO due to an adverse reaction occurred in 13% of patients. Adverse reactions
resulting in permanent discontinuation of LIBTAYO in 1.5% (at least 2 patients) were colitis and general physical
health deterioration.
Dosage delays of LIBTAYO due to an adverse reaction occurred in 34% of patients. Adverse reactions which
required dosage delay in 2% of patients (at least 3 patients) included blood creatinine increased, diarrhea,
colitis, fatigue, headache, pneumonitis, and urinary tract infection.
The most common adverse reactions reported in at least 15% of patients were fatigue, musculoskeletal pain,
diarrhea, rash, pruritus, and upper respiratory tract infection.
The most common Grade 3 or 4 adverse reactions ( 2%) were hypertension, colitis, fatigue, urinary tract
infection, pneumonia, increased blood pressure, hypokalemia and visual impairment. The most common ( 3%)
laboratory abnormality worsening from baseline to Grade 3 or 4 was hyponatremia.
Table 4 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 5 summarizes Grade 3
or 4 laboratory abnormalities worsening from baseline in ≥ 1% of patients receiving LIBTAYO.
Table 4: Adverse Reactions in ≥ 10% of Patients with Advanced BCC Receiving LIBTAYO in Study 1620
Adverse Reactions

LIBTAYO
N = 132
All Grades
%

Grades 3-4
%

49

3.8

33

1.5

General disorders and administration site conditions
Musculoskeletal and connective tissue disorders
Musculoskeletal painb

0

1

Constipation

11

0.8

0

Skin and subcutaneous tissue disorders

18

Rashc

22

0.8

Pruritus

20

0

Nausea

21

0

Constipation

13

0.5

Vomiting

10

0.5

Musculoskeletal paine

24

3

Arthralgia

11

1

Musculoskeletal and Connective Tissue

Infections and infestations
Upper respiratory tract infectiond

15

0

Urinary tract infection

12

2.3

14

1.5

13

0.8

12

1.5

11

0

11

4.5

Metabolism and nutrition disorders
Decreased appetite
Blood and lymphatic system disorders
Anemia
Nervous system disorders

Respiratory
14

0

11

4

10

0

10

0

Hematology

Endocrine

Headache
Respiratory, thoracic and mediastinal disorders
Dyspneae
Vascular disorders
Hypertensionf

Metabolism and Nutrition

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03
a. Composite term includes fatigue and asthenia
b. Composite term includes rash, rash maculopapular, erythema, dermatitis, dermatitis bullous, rash generalized, pemphigoid,
rash erythematous, rash macular, rash pruritic, drug eruption, psoriasis, and skin reaction
c. Composite term includes pruritus and pruritus allergic
d. Composite term includes diarrhea and colitis
e. Composite term includes back pain, pain in extremity, myalgia, musculoskeletal pain, and neck pain
f. Composite term includes cough and upper airway cough syndrome
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Lymphopenia

0.8

0.5

Decreased appetite

2

Hematology

12

25

Hypothyroidism

2

Increased INR

25

Diarrhead

Anemia

Increased aspartate aminotransferase

Nausea

Gastrointestinal

Coughf

Chemistry

Diarrhea

3

Skin and Subcutaneous Tissue

c

Grade 3-4 (%)a

Gastrointestinal disorders
34

Rashb

Laboratory Abnormality

Fatiguea

General and Administration Site
Fatiguea

Table 3: Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥ 1% of Patients with
Advanced CSCC Receiving LIBTAYO in Study 1423 and Study 1540

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03
a. Composite term includes fatigue, asthenia, and malaise
b. Composite term includes arthralgia, back pain, myalgia, pain in extremity, musculoskeletal pain, neck pain,
musculoskeletal stiffness, musculoskeletal chest pain, musculoskeletal discomfort, and spinal pain
c. Composite term includes rash maculo-papular, rash, dermatitis, dermatitis acneiform, erythema, rash pruritic, dermatitis
bullous, dyshidrotic eczema, pemphigoid, rash erythematous, and urticaria
d. Composite term includes upper respiratory tract infection, nasopharyngitis, rhinitis, sinusitis, pharyngitis, respiratory tract
infection, and viral upper respiratory tract infection
e. Composite term includes dyspnea and dyspnea exertional
f. Composite term includes hypertension and hypertensive crisis
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Table 5: Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥ 1% of Patients with
Advanced BCC Receiving LIBTAYO in Study 1620
Laboratory Abnormality

Grade 3-4 (%)a

Electrolytes
Hyponatremia

3.1

Hypokalemia

1.5

Coagulation
Activated partial thromboplastin time prolonged

2.3

Hematology
Lymphocyte count decreased

2.3

Toxicity graded per NCI CTCAE v. 4.03
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter

Non-Small Cell Lung Cancer (NSCLC)
The safety of LIBTAYO was evaluated in 355 patients with locally advanced or metastatic NSCLC in Study 1624
[see Clinical Studies (14.3) in the full prescribing information]. Patients received LIBTAYO 350 mg every 3 weeks
(n 355) or investigator s choice of chemotherapy (n 342), consisting of paclitaxel plus cisplatin or carboplatin;
gemcitabine plus cisplatin or carboplatin; or pemetrexed plus cisplatin or carboplatin followed by optional
pemetrexed maintenance. The median duration of exposure was 27.3 weeks (9 days to 115 weeks) in the
LIBTAYO group and 17.7 weeks (18 days to 86.7 weeks) in the chemotherapy group. In the LIBTAYO group,
54% of patients were exposed to LIBTAYO for ≥ 6 months and 22% were exposed for ≥ 12 months.
The safety population characteristics were median age of 63 years (31 to 79 years), 44% of patients 65 or older,
88% male, 86% White, 82% had metastatic disease and 18% had locally advanced disease and ECOG performance
score (PS) of 0 (27%) and 1 (73%).
LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients; adverse reactions resulting
in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke and increased
aspartate aminotransferase. Serious adverse reactions occurred in 28% of patients. The most frequent serious
adverse reactions in at least 2% of patients were pneumonia and pneumonitis.
Table 6 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 7 summarizes Grade 3 or
4 laboratory abnormalities in patients receiving LIBTAYO.
Table 6: Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving
LIBTAYO in Study 1624
Adverse Reactions

LIBTAYO
N=355
All Grades
%

Chemotherapy
N=342
Grades 3-4
%

All Grades
%

Grades 3-4
%

26

0.6

27

1.5

15

1.4

6

0

15

3.4

50

16

14

1.1

26

2

12

0.6

18

0.3

11

5

12

5

0

8

0.3

Musculoskeletal and connective tissue disorders
Musculoskeletal
paina
Skin and subcutaneous tissue disorders
Rashb
Blood and lymphatic system disorders
Anemia

General disorders and administration site conditions
Fatiguec
Metabolism and nutrition disorders
Decreased appetite
Infections and infestations
Pneumoniad

Respiratory, thoracic and mediastinal disorders
Coughe

11

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03
a. Musculoskeletal pain is a composite term that includes back pain, arthralgia, pain in extremity, musculoskeletal pain,
musculoskeletal chest pain, bone pain, myalgia, neck pain, spinal pain, and musculoskeletal stiffness
b. Rash is a composite term that includes rash, dermatitis, urticaria, rash maculo- papular, erythema, rash erythematous, rash
pruritic, psoriasis, autoimmune dermatitis, dermatitis acneiform, dermatitis allergic, dermatitis atopic, dermatitis bullous, drug
eruption, dyshidrotic eczema, lichen planus, and skin reaction
c. Fatigue is a composite term that includes fatigue, asthenia, and malaise
d. Pneumonia is a composite term that includes atypical pneumonia, embolic pneumonia, lower respiratory tract infection, lung
abscess, paracancerous pneumonia, pneumonia, pneumonia bacterial, and pneumonia klebsiella
e. Cough is a composite term that includes cough and productive cough

6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody formation
is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of
antibody (including neutralizing antibody) positivity in an assay may be influenced by several factors including
assay methodology, sample handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies to cemiplimab-rwlc in the studies
described below with the incidence of antibodies in other studies or to other products may be misleading.
Anti-drug antibodies (ADA) were tested in 823 patients who received LIBTAYO. The incidence of cemiplimab-rwlc
treatment-emergent ADAs was 2.2% using an electrochemiluminescent (ECL) bridging immunoassay; 0.4%
were persistent ADA responses. In the patients who developed anti-cemiplimab-rwlc antibodies, there was no
evidence of an altered pharmacokinetic profile of cemiplimab-rwlc.
8
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman
[see Clinical Pharmacology (12.1) in the full prescribing information]. There are no available data on the use
of LIBTAYO in pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway
can lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal death (see
Data). Human IgG4 immunoglobulins (IgG4) are known to cross the placenta; therefore, LIBTAYO has the
potential to be transmitted from the mother to the developing fetus. Advise women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data
Animal reproduction studies have not been conducted with LIBTAYO to evaluate its effect on reproduction and
fetal development. A central function of the PD-1/PD-L1 pathway is to preserve pregnancy by maintaining maternal
immune tolerance to the fetus. In murine models of pregnancy, blockade of PD-L1 signaling has been shown
to disrupt tolerance to the fetus and to result in an increase in fetal loss; therefore, potential risks of administering
LIBTAYO during pregnancy include increased rates of abortion or stillbirth. As reported in the literature, there
were no malformations related to the blockade of PD-1/PD-L1 signaling in the offspring of these animals;
however, immune-mediated disorders occurred in PD-1 and PD-L1 knockout mice. Based on its mechanism of
action, fetal exposure to cemiplimab-rwlc may increase the risk of developing immune-mediated disorders or
altering the normal immune response.
8.2 Lactation
Risk Summary
There is no information regarding the presence of cemiplimab-rwlc in human milk, or its effects on the breastfed
child or on milk production. Because of the potential for serious adverse reactions in breastfed children, advise
women not to breastfeed during treatment and for at least 4 months after the last dose of LIBTAYO.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO [see Use in Specific
Populations (8.1)].
Contraception
LIBTAYO can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)].
Females
Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO and for
at least 4 months after the last dose.
8.4 Pediatric Use
The safety and effectiveness of LIBTAYO have not been established in pediatric patients.
8.5 Geriatric Use
Of the 810 patients who received LIBTAYO in clinical studies, 32% were 65 years up to 75 years and 22% were
75 years or older. No overall differences in safety or effectiveness were observed between these patients and
younger patients.
Of the 219 patients with mCSCC or laCSCC who received LIBTAYO in clinical studies, 34% were 65 years up
to 75 years and 41% were 75 years or older. No overall differences in safety or effectiveness were observed
between these patients and younger patients.
Of the 132 patients with BCC who received LIBTAYO in Study 1620, 27% were 65 years up to 75 years, and
32% were 75 years or older. No overall differences in safety or effectiveness were observed between these
patients and younger patients.

2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC.
All rights reserved.
LIB.21.06.0103 07/21

Table 7: Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624
Laboratory Abnormality

LIBTAYO
N=355

Chemotherapy
N=342
Grades 3-4a
%

Chemistry
Increased aspartate aminotransferase

3.9

1.2

Increased alanine aminotransferase

2.7

0.3

Increased alkaline phosphatase

2.4

0.3

Increased blood bilirubin

2.1

0.3

Hypoalbuminemia

1.8

1.3

Increased creatinine

1.2

1.6

Hematology
Lymphopenia
Anemia

7

9

2.7

16

Electrolytes
Hyponatremia

6

7

Hyperkalemia

4.2

1.9

Hypocalcemia

3.9

3.4

Hypophosphatemia

2.4

4.1

Hypermagnesemia

2.1

1.6

Hypokalemia

1.5

2.2

Hypercalcemia

1.2

2.2

Toxicity graded per NCI CTCAE v. 4.03
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter.
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In Reversal, FTC Launches Inquiry
Into PBM Industry
THE FEDERAL TRADE COMMISSION

(FTC) on June 7 moved to investigate
how merging health plans with
specialty pharmacy providers has
affected drug prices and the ability of
doctors to prescribe the treatments
they think are best for patients.
The commissioners’ 5-0 vote reverses a decision earlier this year to not take
up an investigation, which disappointed physicians and patient advocates.
They say that determinations made by pharmacy benefit managers (PBMs), the
so-called “middlemen” in health care, have had undue influence on medical
decisions since a string of mergers starting around 2017. Putting health plans
and pharmacies under one roof creates incentives for the plans to steer
patients to their own pharmacies and make formulary decisions based on
profitability, not patient needs, according to critics.
The move came after 24,000 comments were turned in by the May 24
deadline, according to the FTC statement.
As part of its inquiry, the FTC will demand that the 6 largest PBMs submit
records and answer questions regarding their business practices. FTC’s
compulsory orders will go to CVS Caremark; Express Scripts, Inc; OptumRx,
Inc; Humana Inc; Prime Therapeutics LLC; and MedImpact Healthcare
Systems, Inc. The orders are permitted under Section 6(b) of the FTC Act,
which allows the agency to conduct studies without a specific law enforcement purpose. The companies have 90 days from the date they receive the
order to respond.
“Although many people have never heard of pharmacy benefit managers,
these powerful middlemen have enormous influence over the US prescription
drug system,” FTC Chair Lina M. Khan, JD, said in a statement. ”This study will
shine a light on these companies’ practices and their impact on pharmacies,
payers, doctors, and patients.”
PBMs, created more than 50 years ago to negotiate prescription prices and
fees with drug manufacturers and develop formularies, have more recently
become brokers with the power to make or break a drug’s ability to secure a
position in the market. As a result, manufacturers have high list prices for drugs
but pay rebates back to the PBM; ostensibly these payments are used to lower
overall premiums for those in the health plan. But for patients who are charged
a percentage of a drug’s list price as a cost share—or for those without insurance—the rebate system saddles the sickest patients with the highest costs.
Some have described this as “the sick subsidizing the well.”
John M. O’Brien, PharmD, MPH, a former senior advisor at HHS who is
the president and CEO of the National Pharmaceutical Council, said in an
interview with Evidence-Based Oncology™ (EBO) that the questions in the FTC’s
order suggest that the commissioners “had a really good sense of what they
wanted to ask—and that there was a desire to do something.”
It’s hard to know what happened between the prior vote and this one,
which came shortly after the end of the comment period, O’Brien said.
But he is heartened that the order is written with an eye toward creating
more fairness for consumers—it’s evident that the FTC is hearing from the
public on this issue.
“Clearly, something was behind the commissioners’ decision to move
quickly,” O’Brien said.
Kathy Oubre, MS, who is CEO of Pontchartrain Cancer Center and among the
most active members of the Community Oncology Alliance on this topic, hailed
the FTC’s move in an email to EBO. She noted how PBM behavior has harmed
the biosimilars market, since oncology practices are sometimes forced to use
higher-priced brand name products instead of lower-priced biosimilars.
“Lack of PBM transparency and their monopolistic behaviors—through
vertical integration—have resulted in increased prescription drug costs and
decreased patient affordability and access,” wrote Oubre, an EBO board

member. “We have seen this directly undermine the long-term sustainability
of the biosimilar market since many PBMs have implemented utilization
management strategies [that] incentivize higher and higher rebates given by
pharmaceutical manufacturers for formulary placement.”
Mergers that have combined health plans with pharmacies have further
strengthened PBMs’ clout. Some PBMs now bar oncology practices from
dispensing drugs within practices—a system known as “white bagging.” Some
force patients to use a particular pharmacy, even if it requires more travel.
And independent pharmacies that are not affiliated with health plans have
complained of abuses, such as:
•

being charged new fees or asked to repay funds, a practice known
as “clawbacks”;

•

facing questionable audits;

•

facing a lack of transparency in how their reimbursements
are calculated;

•

the increased use of prior authorizations and related restrictions; and

•

being forced to use a limited specialty drug list: Even when doctors try to
use lower-priced drugs, their efforts are sometimes rejected.

O’Brien noted that it’s hard to predict how the PBMs will respond. Some
may choose to make changes voluntarily, since they are aware that whatever
information is submitted to FTC will undoubtedly find its way to investigative
arms of Congress.
“If I’m an innovative PBM CEO, I may want to decide that my business is
going to do something different,” O’Brien posited, because that might allow
companies to craft their own solutions instead of allowing the government to
dictate how they will run their operations.
In short, O’Brien concluded, “I might want to think about a
different mousetrap.” ◆
REFERENCE
FTC launches inquiry into prescription drug middlemen industry. News release. Federal Trade Commission; June 7,
2022. Accessed June 8, 2022. https://bit.ly/3uDbHle

Claudia Henschke, MD, PhD, of Icahn
School of Medicine, Receives Alton
Ochsner Award
OCHSNER HEALTH, headquartered in New Orleans, Louisiana,
announced July 8 that the recipient
of the 37th Annual Alton Ochsner
Award Relating Smoking and Disease
is Claudia Henschke, MD, PhD,
the director of the Early Lung and
Cardiac Action Program (ELCAP) and professor of radiology at the Icahn School
of Medicine at Mount Sinai, New York, New York.
The award is named after Alton Ochsner, MD, who cofounded Ochsner
Health in New Orleans and published the first paper linking smoking and
health in 1939. The award recognizes scientists who have made major contributions to understanding the relationship between smoking and disease
and who have advanced the development of major prevention and treatment modalities.
“It is an honor to receive this award for my work in lung cancer screening,”
Henschke said in a statement. “The ability to be able to detect early lung cancer
by screening and change it from an essentially incurable disease to one with
a high cure rate, saving countless lives, is a culmination of 30 years of work.”

AUGUST 2022

EBO_08_2022_04Partners.indd 345

|

AJMC.COM

SP345

8/10/22 11:59 AM

F R O M O U R PA R T N E R S

Henschke pioneered the use of CT screening for lung cancer, the leading
cause of cancer death worldwide.
“I have had the rewarding experience of first introducing low-dose CT
screening in 1992 when almost nobody really believed it would work, and
then partnering with a global community of researchers,” she said, referring
to the International ELCAP (I-ELCAP). “This has allowed screening to achieve
mainstream acceptance.”
From its beginnings in 2001, Henschke’s I-ELCAP research consortium
grew to include 80 national and international sites focused on developing the
most effective diagnostic protocol. Ongoing updates incorporated imaging
advances and improved the diagnosis of lung cancer at ever earlier and more
curable stages.
This research triggered randomized controlled trials in the United States
and 5 other countries that have validated mortality reductions, which led to a
US Preventive Services Task Force recommendation for screening and, in turn,
health coverage for screening from public and private insurers, both in the
United States and abroad.
“At Ochsner, we support pioneers who explore complex health care issues
and develop innovative treatments relating to smoking cessation and disease
prevention, because we know collaboration is a critical component of research
and disease prevention,” said Leonardo Seoane, MD, chief academic officer of
Ochsner Health. “We commend Dr Henschke’s dedication and passion [for] this
important topic.” ◆

opportunities for the network’s 700 providers, who work in 181 care sites and a
variety of settings.
“With science evolving at such an incredibly rapid pace, every physician
cannot become an expert across all settings, but all our patients deserve
and expect expert advice,” Davey Daniel, MD, chief medical officer for
OneOncology, said in a statement. “We’ve developed OneOncology Disease
Groups to account for subspecialization across our platform. By tapping into
the expertise of leaders across our practices, the disease groups equip every
provider on our platform with the latest scientific information to help them
provide the best care possible for their patients.”
Each disease group guides and approves OneOncology clinical pathways
to reflect evidenced-based national guidelines, which are updated often as
new trial results are published or presented at major scientific meetings. For a
physician using the OneOncology platform, the pathways serve as a foundation
to providers as they address the specific features of each patient’s cancer.
According to the statement, OneOncology has already developed
disease-specific pathways for many common cancer types, such as non-small
cell lung cancer, renal cell cancer, and prostate cancer. Once the pathway
is developed, each disease group will continuously oversee updates as new
therapies are developed and standards of care change. Pathways can then be
utilized through clinical decision support tools and software.
In addition, the disease groups provide guidance in multiple areas:
•

They offer direction on clinical trials to OneR, the in-house research arm
of OneOncology.

•

They provide the Pharmacy & Therapeutics Committee expertise on
newly approved therapies.

•

They oversee medical education topics and deliver strategic direction
regarding innovative care models.

REFERENCE
Dr. Claudia Henschke, professor of radiology at the Icahn School of Medicine, receives the 37th annual Alton Ochsner
Award. News release. Ochsner Health; July 8, 2022. Accessed July 11, 2022. https://bit.ly/3IvyWDR

CLINICAL PATHWAYS

To Support Pathways, OneOncology
Creates Disease Groups
AS USE OF CLINICAL PATHWAYS

becomes more common in cancer
care, a leading national platform for
independent community practices
is building the infrastructure to
develop and maintain them.
OneOncology, based in Nashville, Tennessee, today announced formation of
5 disease groups, which will offer subspecialty expertise and create education

Disease groups and chairs are: for lung cancer, Melissa Johnson, MD,
Tennessee Oncology; for breast cancer, Gregory Vidal, MD, PhD, West Cancer
Center & Research Institute; for genitourinary cancers, Jahan Aghalar, MD, New
York Cancer & Blood Specialists; for gastrointestinal cancers, Henry Xiong, MD,
PhD, The Center for Cancer and Blood Disorders; and for hematologic malignancies: Jonathan Abbas, MD, Tennessee Oncology.
“Each disease group chair is a well-regarded expert in their subspecialization, and all are leaders who other physicians turn to when they
have a confounding clinical case and need advice,” Jeff Patton, MD, CEO,
OneOncology, said in the statement. “Each of these physicians also has a
propensity for leadership and zest for inspiring other physicians. I know each
will be an incredible partner willing to share their expertise with physicians
throughout our platform.” ◆
REFERENCE
Hoffman E. OneOncology establishes disease groups and appoints chairs. News release. OneOncology. July 19, 2022. Accessed July 19, 2022. https://www.oneoncology.com/blog/oneoncology-establishes-disease-groups-and-appoints-chairs

CALL FOR PAPERS
We accept original research/informed commentary that can
help translate clinical discoveries into better health outcomes
and examine the impact of medical interventions on clinicians’
practice or health plans’ policies.
Benefits of publication with AJMC®:
• Indexing in many of the top scientific databases, including
MEDLINE/PubMed, Current Contents/Clinical Medicine,
EMBASE, and Science Citation Index Expanded.

SP346

AUGUST 2022

EBO_08_2022_04Partners.indd 346

|

• Considerable exposure through multiplatform opportunities.
• Circulation to more than 48,000 readers across HMO/PPO/
IHOs, hospitals, long-term care, PBMs, and employers.
Please submit all manuscripts for consideration:
mc.manuscriptcentral.com/ajmc
Also, view our current calls for papers at:
ajmc.com/link/cfp

AJMC.COM

8/10/22 11:59 AM

S:10.375"

NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®)
for Multiple Myeloma recommend isatuximab-irfc
(SARCLISA) as a Category 1 preferred option for
early relapses (1-3 prior therapies)1:
• In combination with pomalidomide and dexamethasone
(after 2 prior therapies including lenalidomide and a PI)
• In combination with carfilzomib and dexamethasone

To see the data and for full Prescribing Information,

visit sarclisahcp.com

The most common (≥1%) second primary malignancies in ICARIA-MM and IKEMA
(N=329) included skin cancers (4% with SARCLISA-containing regimens and 1.5% with
comparative regimens) and solid tumors other than skin cancer (1.8% with SARCLISAcontaining regimens and 1.5% with comparative regimens). All patients with skin cancer
continued treatment after resection of the skin cancer.
Monitor patients for the development of second primary malignancies.
Laboratory Test Interference
Interference with Serological Testing (Indirect Antiglobulin Test)
SARCLISA binds to CD38 on red blood cells (RBCs) and may result in a false-positive
indirect antiglobulin test (indirect Coombs test). The indirect antiglobulin test was positive
during Isa-Pd treatment in 68% of the tested patients, and during Isa-Kd treatment in
63% of patients. In patients with a positive indirect antiglobulin test, blood transfusions
were administered without evidence of hemolysis. ABO/RhD typing was not aﬀected by
SARCLISA treatment.
Before the ﬁrst SARCLISA infusion, conduct blood type and screen tests on SARCLISAtreated patients. Consider phenotyping prior to starting SARCLISA treatment. If treatment
with SARCLISA has already started, inform the blood bank that the patient is receiving
SARCLISA and that SARCLISA interference with blood compatibility testing can be resolved
using dithiothreitol-treated RBCs. If an emergency transfusion is required, non–crossmatched ABO/RhD-compatible RBCs can be given as per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunoﬁxation Tests
SARCLISA is an IgG kappa monoclonal antibody that can be incidentally detected on
both serum protein electrophoresis and immunoﬁxation assays used for the clinical
monitoring of endogenous M-protein. This interference can impact the accuracy of the
determination of complete response in some patients with IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, SARCLISA can cause fetal harm when administered
to a pregnant woman. SARCLISA may cause fetal immune cell depletion and decreased
bone density. Advise pregnant women of the potential risk to a fetus. Advise females with
reproductive potential to use an eﬀective method of contraception during treatment
with SARCLISA and for at least 5 months after the last dose. The combination of SARCLISA
with pomalidomide is contraindicated in pregnant women because pomalidomide may
cause birth defects and death of the unborn child. Refer to the pomalidomide prescribing
information on use during pregnancy.
ADVERSE REACTIONS
In combination with pomalidomide and dexamethasone: The most common adverse
reactions (≥20%) were upper respiratory tract infection, infusion-related reactions,
pneumonia, and diarrhea. The most common hematology laboratory abnormalities
(≥80%) were decreased hemoglobin, decreased neutrophils, decreased lymphocytes, and
decreased platelets.
In combination with carﬁlzomib and dexamethasone: The most common adverse
reactions (≥20%) were upper respiratory tract infection, infusion-related reactions,
fatigue, hypertension, diarrhea, pneumonia, dyspnea, insomnia, bronchitis, cough,
and back pain. The most common hematology laboratory abnormalities (≥80%) were
decreased hemoglobin, decreased lymphocytes, and decreased platelets.
Serious adverse reactions occurred in 62% of patients receiving Isa-Pd. Serious adverse
reactions in >5% of patients who received Isa-Pd included pneumonia (26%), upper
respiratory tract infections (7%), and febrile neutropenia (7%). Fatal adverse reactions
occurred in 11% of patients (those that occurred in more than 1% of patients were
pneumonia and other infections [3%]).
Serious adverse reactions occurred in 59% of patients receiving Isa-Kd. The most frequent
serious adverse reactions in >5% of patients who received Isa-Kd were pneumonia (25%)
and upper respiratory tract infections (9%). Adverse reactions with a fatal outcome during
treatment were reported in 3.4% of patients in the Isa-Kd group (those occurring in more
than 1% of patients were pneumonia occurring in 1.7% and cardiac failure in 1.1% of
patients).
USE IN SPECIAL POPULATIONS
Because of the potential for serious adverse reactions in the breastfed child from
isatuximab-irfc administered in combination with Pd, advise lactating women not to
breastfeed during treatment with SARCLISA.
Please see Brief Summary of the Prescribing Information on the following pages.
Reference: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) for Multiple Myeloma v1.2022. © National Comprehensive Cancer Network, Inc. 2021. All rights
reserved. Accessed August 24, 2021. To view the most recent and complete version of the guideline, go online
to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or application and
disclaims any responsibility for their application or use in any way.
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INDICATION
SARCLISA (isatuximab-irfc) is indicated, in combination with pomalidomide and
dexamethasone, for the treatment of adult patients with multiple myeloma who have
received at least 2 prior therapies including lenalidomide and a proteasome inhibitor.
SARCLISA is indicated, in combination with carﬁlzomib and dexamethasone, for the
treatment of adult patients with relapsed or refractory multiple myeloma who have
received 1 to 3 prior lines of therapy.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
SARCLISA is contraindicated in patients with severe hypersensitivity to isatuximab-irfc or
to any of its excipients.
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
Serious infusion-related reactions (IRRs), including life-threatening anaphylactic reactions,
have occurred with SARCLISA treatment. Severe signs and symptoms include cardiac
arrest, hypertension, hypotension, bronchospasm, dyspnea, angioedema, and swelling.
Based on ICARIA-MM, IRRs occurred in 38% of patients treated with SARCLISA,
pomalidomide, and dexamethasone (Isa-Pd). All IRRs started during the ﬁrst SARCLISA
infusion and resolved on the same day in 98% of the cases.
In IKEMA, infusion-related reactions occurred in 46% of patients treated with SARCLISA,
carﬁlzomib, and dexamethasone (Isa-Kd). In the Isa-Kd arm, the infusion-related reactions
occurred on the infusion day in 99% of episodes. In patients treated with Isa-Kd, 95%
of those experiencing an infusion-related reaction experienced it during the ﬁrst cycle
of treatment. All infusion-related reactions resolved: within the same day in 74% of
episodes, and the day after in 24% of episodes.
The most common symptoms (≥5%) of an infusion-related reaction in ICARIA-MM and
IKEMA (N=329) included dyspnea, cough, nasal congestion, and nausea. Anaphylactic
reactions occurred in less than 1% of patients. To decrease the risk and severity of IRRs,
premedicate patients prior to SARCLISA infusion with acetaminophen, H2 antagonists,
diphenhydramine or equivalent, and dexamethasone.
Monitor vital signs frequently during the entire SARCLISA infusion. For patients with grade
≥2 reactions, interrupt SARCLISA infusion and provide appropriate medical management.
For patients with grade 2 or grade 3 reactions, if symptoms improve to grade ≤1, restart
SARCLISA infusion at half of the initial infusion rate, with supportive care as needed, and
closely monitor patients. If symptoms do not recur after 30 minutes, the infusion rate
may be increased to the initial rate, and then increased incrementally. In case symptoms
do not improve to grade ≤1 after interruption of SARCLISA infusion, persist or worsen
despite appropriate medications, or require hospitalization, permanently discontinue
SARCLISA and institute appropriate management. Permanently discontinue SARCLISA if
an anaphylactic reaction or life-threatening (grade 4) IRR occurs and institute appropriate
management.
Neutropenia
SARCLISA may cause neutropenia.
In patients treated with Isa-Pd, neutropenia occurred in 96% of patients and grade 3-4
neutropenia occurred in 85% of patients. Neutropenic complications occurred in 30% of
patients, including febrile neutropenia (12%) and neutropenic infections (25%), deﬁned
as infection with concurrent grade ≥3 neutropenia. The most frequent neutropenic
infections included infections of the upper respiratory tract (10%), lower respiratory tract
(9%), and urinary tract (3%).
In patients treated with Isa-Kd, neutropenia occurred in 55% of patients, with grade
3-4 neutropenia in 19% of patients (grade 3 in 18% and grade 4 in 1.7%). Neutropenic
complications occurred in 2.8% of patients, including febrile neutropenia (1.1%) and
neutropenic infections (1.7%).
Monitor complete blood cell counts periodically during treatment. Consider the use of
antibiotics and antiviral prophylaxis during treatment. Monitor patients with neutropenia
for signs of infection. In case of grade 4 neutropenia, delay SARCLISA dose until neutrophil
count recovery to at least 1.0 x 10⁹/L, and provide supportive care with growth factors,
according to institutional guidelines. No dose reductions of SARCLISA are recommended.
Second Primary Malignancies
The incidence of second primary malignancies is increased in patients treated with
SARCLISA-containing regimens. The overall incidence of second primary malignancies in
all the SARCLISA-exposed patients was 3.6%.
In ICARIA-MM, second primary malignancies occurred in 3.9% of patients in the Isa-Pd
arm and in 0.7% of patients in the Pd arm.
In IKEMA, second primary malignancies occurred in 7% of patients in the Isa-Kd arm and
in 4.9% of patients in the Kd arm.
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SARCLISA®
(isatuximab-irfc) injection, for intravenous use

Rx Only

Brief Summary of Prescribing Information
1
INDICATIONS AND USAGE
SARCLISA is indicated:
• in combination with pomalidomide and dexamethasone, for the treatment of adult patients with multiple myeloma who have
received at least 2 prior therapies including lenalidomide and a proteasome inhibitor.
• in combination with carfilzomib and dexamethasone, for the treatment of adult patients with relapsed or refractory multiple
myeloma who have received 1 to 3 prior lines of therapy.
2
DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
• Administer pre-infusion medications [see Dosage and Administration (2.2)].
• SARCLISA should be administered by a healthcare professional, with immediate access to emergency equipment and
appropriate medical support to manage infusion-related reactions if they occur [see Warnings and Precautions (5.1)].
The recommended dose of SARCLISA is 10 mg/kg actual body weight administered as an intravenous infusion in combination
with pomalidomide and dexamethasone or in combination with carfilzomib and dexamethasone, according to the schedule in
Table 1 [see Clinical Studies (14) in the full prescribing information].
Table 1: SARCLISA Dosing Schedule in Combination with Pomalidomide and Dexamethasone or in
Combination with Carfilzomib and Dexamethasone
Cycle

Dosing schedule

Cycle 1

Days 1, 8, 15, and 22 (weekly)

Cycle 2 and beyond

Days 1, 15 (every 2 weeks)

Adverse Reactions

Table 2: Infusion Rates of SARCLISA Administration
Dilution
Volume

Initial Rate

Absence of
Infusion-Related
Reaction

Rate Increment

Maximum Rate

First infusion

250 mL

25 mL/hour

For 60 minutes

25 mL/hour every
30 minutes

150 mL/hour

Second infusion

250 mL

50 mL/hour

For 30 minutes

50 mL/hour for 30
minutes then
increase by 100
mL/hour

200 mL/hour

Subsequent
infusions

250 mL

200 mL/hour

–

–

SARCLISA + Pomalidomide +
Dexamethasone (Isa-Pd)

Pomalidomide + Dexamethasone (Pd)

(N=152)

(N=149)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

General disorders and administration site conditions
Infusion-related reaction*

38

1.3

1.3

0

0

0

Upper respiratory tract
infection†

57

9

0

42

3.4

0

Pneumonia‡

31

22

3.3

23

16

2.7

11

1.3

2

1.3

0.7

5

0

12

1.3

0

Infections
200 mL/hour

4
CONTRAINDICATIONS
SARCLISA is contraindicated in patients with severe hypersensitivity to isatuximab-irfc or to any of its excipients [see Warnings
and Precautions (5.1)].
5
WARNINGS AND PRECAUTIONS
5.1 Infusion-Related Reactions
Serious infusion-related reactions including life-threatening anaphylactic reactions have occurred with SARCLISA treatment.
Severe signs and symptoms included cardiac arrest, hypertension, hypotension, bronchospasm, dyspnea, angioedema, and
swelling.
Based on ICARIA-MM, infusion-related reactions occurred in 38% of patients treated with SARCLISA, pomalidomide, and
dexamethasone (Isa-Pd) [see Adverse Reactions (6.1)]. All infusion-related reactions started during the first SARCLISA infusion
and resolved on the same day in 98% of the cases.
In IKEMA, infusion-related reactions occurred in 46% of patients treated with SARCLISA, carfilzomib, and dexamethasone
(Isa-Kd). In the Isa-Kd arm, the infusion-related reactions occurred on the infusion day in 99% of episodes. In patients treated
with Isa-Kd, 95% of those experiencing an infusion-related reaction experienced it during the first cycle of treatment. All
infusion-related reactions resolved: within the same day in 74% of episodes, and the day after in 24% of episodes [see Adverse
Reactions (6.1)].
The most common symptoms (≥5%) of an infusion-related reaction in ICARIA-MM and IKEMA (N=329) included dyspnea,
cough, nasal congestion, and nausea. Anaphylactic reactions occurred in less than 1% of patients.
To decrease the risk and severity of infusion-related reactions, premedicate patients prior to SARCLISA infusion with
acetaminophen, H2 antagonists, diphenhydramine, or equivalent, and dexamethasone [see Dosage and Administration (2.2)].
Monitor vital signs frequently during the entire SARCLISA infusion. For patients with grade ≥2 reactions, interrupt SARCLISA
infusion and provide appropriate medical management. For patients with grade 2 or grade 3 reactions, if symptoms improve
to grade ≤1, restart SARCLISA infusion at half of the initial infusion rate, with supportive care as needed, and closely monitor
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Table 3: Adverse Reactions (≥10%) in Patients Receiving SARCLISA, Pomalidomide, and Dexamethasone with a
Difference Between Arms of ≥5% Compared to Control Arm in ICARIA-MM Trial
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Each treatment cycle consists of a 28-day period. Treatment is repeated until disease progression or unacceptable toxicity.
SARCLISA is used in combination with pomalidomide and dexamethasone or in combination with carfilzomib and dexamethasone. For dosing instructions of combination agents administered with SARCLISA, see Clinical Studies (14) in the full
prescribing information and manufacturer’s prescribing information.
Missed SARCLISA Doses
If a planned dose of SARCLISA is missed, administer the dose as soon as possible and adjust the treatment schedule
accordingly, maintaining the treatment interval.
2.2 Recommended Premedications
Administer the following premedications prior to SARCLISA infusion to reduce the risk and severity of infusion-related reactions
[see Warnings and Precautions (5.1)]:
• When administered in combination with SARCLISA and pomalidomide: Dexamethasone 40 mg orally or intravenously (or
20 mg orally or intravenously for patients ≥75 years of age).
When administered in combination with SARCLISA and carfilzomib: Dexamethasone 20 mg (intravenously on the days of
SARCLISA and/or carfilzomib infusions, orally on day 22 in cycle 2 and beyond, and orally on day 23 in all cycles).
• Acetaminophen 650 mg to 1,000 mg orally (or equivalent).
• H2 antagonists
• Diphenhydramine 25 mg to 50 mg orally or intravenously (or equivalent). The intravenous route is preferred for at least
the first 4 infusions.
The above recommended dose of dexamethasone (orally or intravenously) corresponds to the dose to be administered before
infusion as part of the premedication and part of the backbone treatment. Administer dexamethasone before SARCLISA and
pomalidomide and before SARCLISA and carfilzomib administration.
Administer the recommended premedication agents 15 to 60 minutes prior to starting a SARCLISA infusion.
2.3 Dose Modifications
No dose reduction of SARCLISA is recommended. Dose delay may be required to allow recovery of blood counts in the event
of hematological toxicity [see Warnings and Precautions (5.2, 5.4)]. For information concerning drugs given in combination with
SARCLISA, see manufacturer’s prescribing information.
2.4 Preparation
Prepare the solution for infusion using aseptic technique as follows:
Calculate the dose (mg) of required SARCLISA based on actual patient weight (measured prior to each cycle to have the
administered dose adjusted accordingly) [see Dosage and Administration (2.1)]. More than one SARCLISA vial may be
necessary to obtain the required dose for the patient.
• Parenteral drug products should be inspected visually for particulate matter and discoloration prior to administration,
whenever solution and container permit.
• Remove the volume of diluent from the 250 mL Sodium Chloride Injection, USP, or 5% Dextrose Injection, USP diluent
bag that is equal to the required volume of SARCLISA injection.
• Withdraw the necessary volume of SARCLISA injection from the vial and dilute by adding to the infusion bag of 0.9%
Sodium Chloride Injection, USP or 5% Dextrose Injection, USP.
• The infusion bag must be made of polyolefins (PO), polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC) with
di-(2-ethylhexyl) phthalate (DEHP) or ethyl vinyl acetate (EVA).
• Gently homogenize the diluted solution by inverting the bag. Do not shake.
2.5 Administration
• Administer the infusion solution by intravenous infusion using an intravenous tubing infusion set (in PE, PVC with or without
DEHP, polybutadiene [PBD], or polyurethane [PU]) with a 0.22 micron in-line filter (polyethersulfone [PES], polysulfone,
or nylon).
• The infusion solution should be administered for a period of time that will depend on the infusion rate (see Table 2). Use
prepared SARCLISA infusion solution within 48 hours when stored refrigerated at 2°C–8°C, followed by 8 hours (including
the infusion time) at room temperature.
• Do not administer SARCLISA infusion solution concomitantly in the same intravenous line with other agents.
• On the days where both SARCLISA and carfilzomib are administered, administer dexamethasone first, followed by
SARCLISA infusion, then followed by carfilzomib infusion.
Infusion Rates
Following dilution, administer the SARCLISA infusion solution intravenously at the infusion rates presented in Table 2.
Incremental escalation of the infusion rate should be considered only in the absence of infusion-related reactions [see Warnings
and Precautions (5.1) and Adverse Reactions (6.1)].

patients. If symptoms do not recur after 30 minutes, the infusion rate may be increased to the initial rate, and then increased
incrementally, as shown in Table 2 [see Dosage and Administration (2.5)]. In case symptoms do not improve to grade ≤1 after
interruption of SARCLISA infusion, persist or worsen despite appropriate medications, or require hospitalization, permanently
discontinue SARCLISA and institute appropriate management. Permanently discontinue SARCLISA if an anaphylactic reaction
or life-threatening (grade 4) infusion-related reaction occurs and institute appropriate management.
5.2 Neutropenia
SARCLISA may cause neutropenia.
In patients treated with Isa-Pd, neutropenia occurred in 96% of patients and grade 3–4 neutropenia occurred in 85% of patients.
Neutropenic complications occurred in 30% of patients, including febrile neutropenia (12%) and neutropenic infections (25%),
defined as infection with concurrent grade ≥3 neutropenia. The most frequent neutropenic infections included infections of the
upper respiratory tract (10%), lower respiratory tract (9%), and urinary tract (3%) [see Adverse Reactions (6.1)].
In patients treated with Isa-Kd, neutropenia occurred in 55% of patients, with grade 3–4 neutropenia in 19% of patients (grade
3 in 18% and grade 4 in 1.7%). Neutropenic complications occurred in 2.8% of patients, including febrile neutropenia (1.1%)
and neutropenic infections (1.7%) [see Adverse Reactions (6.1)]. Monitor complete blood cell counts periodically during
treatment. Consider the use of antibiotics and antiviral prophylaxis during treatment. Monitor patients with neutropenia for signs
of infection. In case of grade 4 neutropenia delay SARCLISA dose until neutrophil count recovery to at least 1.0 × 109/L, and
provide supportive care with growth factors, according to institutional guidelines. No dose reductions of SARCLISA are
recommended.
5.3 Second Primary Malignancies
The incidence of second primary malignancies is increased in patients treated with SARCLISA-containing regimens. The overall
incidence of second primary malignancies in all the SARCLISA-exposed patients was 3.6%.
In ICARIA-MM, second primary malignancies occurred in 3.9% of patients in the Isa-Pd arm and in 0.7% of patients in the Pd
arm.
In IKEMA, second primary malignancies occurred in 7% of patients in the Isa-Kd arm and in 4.9% of patients in the Kd arm.
The most common (≥1%) second primary malignancies in ICARIA-MM and IKEMA (N=329) included skin cancers (4% with
SARCLISA-containing regimens and 1.5% with comparative regimens) and solid tumors other than skin cancer (1.8% with
SARCLISA-containing regimens and 1.5% with comparative regimens). All patients with skin cancer continued treatment after
resection of the skin cancer.
Monitor patients for the development of second primary malignancies.
5.4 Laboratory Test Interference
Interference with Serological Testing (Indirect Antiglobulin Test)
SARCLISA binds to CD38 on red blood cells (RBCs) and may result in a false positive indirect antiglobulin test (indirect Coombs
test). The indirect antiglobulin test was positive during Isa-Pd treatment in 68% of the tested patients, and during Isa-Kd
treatment in 63% of patients. In patients with a positive indirect antiglobulin test, blood transfusions were administered without
evidence of hemolysis. ABO/RhD typing was not affected by SARCLISA treatment.
Before the first SARCLISA infusion, conduct blood type and screen tests on SARCLISA-treated patients. Consider phenotyping
prior to starting SARCLISA treatment. If treatment with SARCLISA has already started, inform the blood bank that the patient
is receiving SARCLISA and SARCLISA interference with blood compatibility testing can be resolved using dithiothreitol-treated
RBCs. If an emergency transfusion is required, non–cross-matched ABO/RhD-compatible RBCs can be given as per local blood
bank practices [see Drug Interactions (7.1)].
Interference with Serum Protein Electrophoresis and Immunofixation Tests
SARCLISA is an IgG kappa monoclonal antibody that can be incidentally detected on both serum protein electrophoresis and
immunofixation assays used for the clinical monitoring of endogenous M-protein. This interference can impact the accuracy of
the determination of complete response in some patients with IgG kappa myeloma protein [see Drug Interactions (7.1)].
5.5 Embryo-Fetal Toxicity
Based on the mechanism of action, SARCLISA can cause fetal harm when administered to a pregnant woman. SARCLISA
may cause fetal immune cell depletion and decreased bone density. Advise pregnant women of the potential risk to a fetus.
Advise females with reproductive potential to use an effective method of contraception during treatment with SARCLISA and
for at least 5 months after the last dose [see Use in Specific Populations (8.1, 8.3)]. The combination of SARCLISA with
pomalidomide is contraindicated in pregnant women because pomalidomide may cause birth defects and death of the unborn
child. Refer to the pomalidomide prescribing information on use during pregnancy.
6
ADVERSE REACTIONS
The following clinically significant adverse reactions from SARCLISA are also described in other sections of the labeling:
• Infusion-Related Reactions [see Warnings and Precautions (5.1)]
• Neutropenia [see Warnings and Precautions (5.2)]
• Second Primary Malignancies [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of
a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed in
practice.
Multiple Myeloma
Combination treatment with pomalidomide and dexamethasone (Isa-Pd)
The safety of SARCLISA was evaluated in ICARIA-MM, a randomized, open-label clinical trial in patients with previously treated
multiple myeloma. Patients received SARCLISA 10 mg/kg intravenously, weekly in the first cycle and every two weeks thereafter,
in combination with pomalidomide and dexamethasone (Isa-Pd) (n=152) or pomalidomide and dexamethasone (Pd) (n=149)
[see Clinical Studies (14) in the full prescribing information]. Among patients receiving Isa-Pd, 66% were exposed to SARCLISA
for 6 months or longer and 24% were exposed for greater than 12 months or longer.
Serious adverse reactions occurred in 62% of patients receiving Isa-Pd. Serious adverse reactions in >5% of patients who
received Isa-Pd included pneumonia (26%), upper respiratory tract infections (7%), and febrile neutropenia (7%). Fatal adverse
reactions occurred in 11% of patients (those that occurred in more than 1% of patients were pneumonia and other infections
[3%]).
Permanent treatment discontinuation due to an adverse reaction (grades 1–4) occurred in 7% of patients who received Isa-Pd.
The most frequent adverse reactions requiring permanent discontinuation in patients who received Isa-Pd were infections
(2.6%). SARCLISA alone was discontinued in 3% of patients due to infusion-related reactions.
Dosage interruptions due to an adverse reaction occurred in 31% of patients who received SARCLISA. The most frequent
adverse reaction requiring dosage interruption was infusion-related reaction (28%).
The most common adverse reactions (≥20%) were upper respiratory tract infection, infusion-related reactions, pneumonia, and
diarrhea.
Table 3 summarizes the adverse reactions in ICARIA-MM.
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Blood and lymphatic system disorders
Febrile neutropenia

12

Respiratory, thoracic and mediastinal disorders
Dyspnea§

17

Hem
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Gastrointestinal disorders
Diarrhea

26

2

0

19

0.7

0
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0

0

9

0

0

Vomiting
12
1.3
0
3.4
0
0
CTCAE version 4.03
*Infusion-related reaction includes infusion-related reaction, cytokine release syndrome, and drug hypersensitivity.
†Upper respiratory tract infection includes bronchiolitis, bronchitis, bronchitis viral, chronic sinusitis, fungal pharyngitis,
influenza-like illness, laryngitis, nasopharyngitis, parainfluenzae virus infection, pharyngitis, respiratory tract infection,
respiratory tract infection viral, rhinitis, sinusitis, tracheitis, upper respiratory tract infection, and upper respiratory tract infection
bacterial.
‡Pneumonia includes atypical pneumonia, bronchopulmonary aspergillosis, pneumonia, pneumonia haemophilus, pneumonia
influenzal, pneumonia pneumococcal, pneumonia streptococcal, pneumonia viral, candida pneumonia, pneumonia bacterial,
haemophilus infection, lung infection, pneumonia fungal, and pneumocystis jirovecii pneumonia.
§Dyspnea includes dyspnea, dyspnea exertional, and dyspnea at rest.
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Table 4 summarizes the hematology laboratory abnormalities in ICARIA-MM.
Table 4: Hematology Laboratory Abnormalities During the Treatment Period in Patients Receiving Isa-Pd versus
Pd in ICARIA-MM
Laboratory Parameter
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SARCLISA + Pomalidomide +
Dexamethasone (Isa-Pd)

Pomalidomide + Dexamethasone (Pd)

(N=152)

(N=149)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Hemoglobin decreased

99

Neutrophils decreased

96

Lymphocytes decreased
Platelets decreased

32

0

97

28

0

24

61

92

38

31

92

42

13

92

35

8

84

14

16

79

9

15

The denominator used to calculate the percentages was based on the safety population.
Combination treatment with carfilzomib and dexamethasone (Isa-Kd)
The safety of SARCLISA was evaluated in IKEMA, a randomized, open-label clinical trial in patients with previously treated
multiple myeloma. Patients received SARCLISA 10 mg/kg intravenously weekly in the first cycle, and every two weeks
thereafter, in combination with carfilzomib and dexamethasone (Isa-Kd) (n=177) or carfilzomib and dexamethasone (Kd)
(n=122) [see Clinical Studies (14) in the full prescribing information]. Among patients receiving Isa-Kd, 68% were exposed to
SARCLISA for 12 months or longer and 51% were exposed for greater than 18 months.
Serious adverse reactions occurred in 59% of patients receiving Isa-Kd. The most frequent serious adverse reactions in >5%
of patients who received Isa-Kd were pneumonia (25%) and upper respiratory tract infections (9%). Adverse reactions with a
fatal outcome during treatment were reported in 3.4% of patients in the Isa-Kd group (those occurring in more than 1% of
patients were pneumonia occurring in 1.7% and cardiac failure in 1.1% of patients).
Permanent treatment discontinuation due to an adverse reaction (grades 1–4) occurred in 8% of patients who received Isa-Kd.
The most frequent adverse reactions requiring permanent discontinuation in patients who received Isa-Kd were infections
(2.8%). SARCLISA alone was discontinued in 0.6% of patients due to infusion-related reactions.
Dosage interruptions due to an adverse reaction occurred in 33% of patients who received SARCLISA. The most frequent
adverse reaction requiring dosage interruption was infusion-related reaction (30%).
The most common adverse reactions (≥20%) were upper respiratory tract infection, infusion-related reactions, fatigue,
hypertension, diarrhea, pneumonia, dyspnea, insomnia, bronchitis, cough, and back pain.
Table 5 summarizes the adverse reactions in IKEMA.
Table 5: Adverse Reactions (≥10%) in Patients Receiving SARCLISA, Carfilzomib, and Dexamethasone with a
Difference Between Arms of ≥5% Compared to Control Arm in IKEMA
Adverse Reactions
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(N=177)

All
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Grade 3
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46

0.6

0

3.3
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Upper respiratory tract
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9

0
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*Infusion-related reaction includes infusion-related reaction, cytokine release syndrome, and hypersensitivity.
†Upper respiratory tract infection includes acute sinusitis, chronic sinusitis, H1N1 influenza, H3N2 influenza, influenza, laryngitis,
laryngitis viral, nasal herpes, nasopharyngitis, pharyngitis, pharyngotonsillitis, respiratory syncytial virus infection, rhinitis,
sinusitis, sinusitis bacterial, tonsillitis, tracheitis, upper respiratory tract infection, viral rhinitis, respiratory tract infection,
respiratory tract infection viral, influenza like illness, parainfluenzae virus infection, respiratory tract infection bacterial, and viral
upper respiratory tract infection.
‡Pneumonia includes atypical pneumonia, lower respiratory tract infection, lower respiratory tract infection viral, pneumocystis
jirovecii pneumonia, pneumonia, pneumonia influenzal, pneumonia legionella, pneumonia pneumococcal, pneumonia respiratory syncytial viral, pneumonia streptococcal, pneumonia viral, pulmonary sepsis, and pulmonary tuberculosis.
§Bronchitis includes bronchitis, bronchitis viral, respiratory syncytial virus bronchitis, bronchitis chronic, and tracheobronchitis.
¶Hypertension includes hypertension, blood pressure increased, and hypertensive crisis.
#Dyspnea includes dyspnea and dyspnea exertional.
ÞCough includes cough, productive cough, and allergic cough.
ßFatigue includes fatigue and asthenia.
Table 6 summarizes the hematology laboratory abnormalities in IKEMA.
Table 6: Hematology Laboratory Abnormalities During the Treatment Period in Patients Receiving Isa-Kd versus
Kd in IKEMA
Laboratory Parameter

SARCLISA + Carfilzomib +
Dexamethasone (Isa-Kd)

Carfilzomib + Dexamethasone (Kd)

(N=177)

(N=122)

Hemoglobin decreased

99

22

0

99

20

0

Lymphocytes decreased

94

52

17

95

43

14
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Platelets decreased

94

19

11

88

16

8

SARCLISA is a registered trademark of Sanofi

Neutrophils decreased

55

18

1.7

43

7

0.8

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

The denominator used to calculate the percentage was based on the safety population.

©2021 sanofi-aventis U.S. LLC
ISA-BPLR-KS-MAR21

Revised: March 2021

Description of Selected Adverse Reactions
Infusion-related reactions
In ICARIA-MM, infusion-related reactions (defined as adverse reactions associated with the SARCLISA infusions, with an onset
typically within 24 hours from the start of the infusion) were reported in 58 patients (38%) treated with SARCLISA. All patients
who experienced infusion-related reactions experienced them during the 1st infusion of SARCLISA, with 3 patients (2%) also
having infusion-related reactions at their 2nd infusion, and 2 patients (1.3%) at their 4th infusion. Grade 1 infusion-related
reactions were reported in 3.9%, grade 2 in 32%, grade 3 in 1.3%, and grade 4 in 1.3% of the patients. Signs and symptoms
of grade 3 or 4 infusion-related reactions included dyspnea, hypertension, and bronchospasm. The incidence of infusion
interruptions because of infusion-related reactions was 30%. The median time to infusion interruption was 55 minutes.
SARCLISA was discontinued in 2.6% of patients due to infusion-related reactions.
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(isatuximab-irfc) injection, for intravenous use
In IKEMA, infusion-related reactions were reported in 81 patients (46%) treated with Isa-Kd. Grade 1 infusion-related reactions
were reported in 14%, grade 2 in 32%, and grade 3 in 0.6% of the patients treated with Isa-Kd. Signs and symptoms of grade
3 infusion-related reactions included dyspnea and hypertension. SARCLISA was discontinued in 0.6% of patients due to
infusion-related reactions [see Warnings and Precautions (5.1)].
In a separate study (TCD14079 Part B) with SARCLISA 10 mg/kg administered from a 250 mL fixed-volume infusion in
combination with Pd, infusion-related reactions (all grade 2) were reported in 40% of patients, at the first administration, the
day of the infusion. Overall, the infusion-related reactions of SARCLISA 10 mg/kg administered as a 250 mL fixed-volume
infusion were similar to that of SARCLISA as administered in ICARIA-MM.
Infections
In ICARIA-MM, the incidence of grade 3 or higher infections was 43% in the Isa-Pd group. Pneumonia was the most common
severe infection with grade 3 reported in 22% of patients in the Isa-Pd group compared to 16% in the Pd group, and grade
4 in 3.3% of patients in the Isa-Pd group compared to 2.7% in the Pd group. Discontinuations from treatment due to infection
were reported in 2.6% of patients in the Isa-Pd group compared to 5.4% in the Pd group. Fatal infections occurred in 3.3%
of patients in the Isa-Pd group and in 4% in the Pd group.
In IKEMA, the incidence of grade 3 or higher infections was 38% in the Isa-Kd group. Pneumonia was the most common severe
infection with grade 3 in 19% of patients in the Isa-Kd group compared to 15% in the Kd group, and grade 4 in 3.4% of patients
in the Isa-Kd group compared to 2.5% in the Kd group. Treatment was discontinued due to infection in 2.8% of patients in the
Isa-Kd group compared to 4.9% in the Kd group. Fatal infections occurred in 2.3% of patients in the Isa-Kd group and 0.8%
in the Kd group.
Cardiac failure
In IKEMA, cardiac failure (including cardiac failure, cardiac failure congestive, cardiac failure acute, cardiac failure chronic, left
ventricular failure, and pulmonary edema) was reported in 7.3% of patients with the Isa-Kd group (grade ≥3 in 4%) and in 6.6%
of patients with the Kd group (grade ≥3 in 4.1%). Serious cardiac failure was observed in 4% of patients in the Isa-Kd group
and in 3.3% of patients in the Kd group. See the current prescribing information for carfilzomib for more information.
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody formation is highly dependent
on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody (including neutralizing antibody)
positivity in an assay may be influenced by several factors, including assay methodology, sample handling, timing of sample
collection, concomitant medications, and underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other isatuximab-irfc products may be
misleading.
In ICARIA-MM and IKEMA, no patients tested positive for antidrug antibodies (ADA). Therefore, the neutralizing ADA status
was not determined. Overall, across 9 clinical studies in multiple myeloma (MM) with SARCLISA single-agent and combination
therapies including ICARIA-MM and IKEMA (N=1018), the incidence of treatment emergent ADAs was 1.9%. No clinically
significant differences in the pharmacokinetics, safety, or efficacy of isatuximab-irfc were observed in patients with ADAs.
7
DRUG INTERACTIONS
7.1 Laboratory Test Interference
Interference with Serological Testing
SARCLISA, an anti-CD38 antibody, may interfere with blood bank serologic tests with false positive reactions in indirect
antiglobulin tests (indirect Coombs tests), antibody detection (screening) tests, antibody identification panels, and antihuman
globulin crossmatches in patients treated with SARCLISA [see Warnings and Precautions (5.4)].
Interference with Serum Protein Electrophoresis and Immunofixation Tests
SARCLISA may be incidentally detected by serum protein electrophoresis and immunofixation assays used for the monitoring
of M-protein and may interfere with accurate response classification based on International Myeloma Working Group (IMWG)
criteria [see Warnings and Precautions (5.4)].
8
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
SARCLISA can cause fetal harm when administered to a pregnant woman. The assessment of isatuximab-irfc-associated risks
is based on the mechanism of action and data from target antigen CD38 knockout animal models (see Data). There are no
available data on SARCLISA use in pregnant women to evaluate for a drug-associated risk of major birth defects, miscarriage
or adverse maternal or fetal outcomes. Animal reproduction toxicity studies have not been conducted with isatuximab-irfc. The
estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies have
a background risk of birth defect, miscarriage, or other adverse outcomes. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.
The combination of SARCLISA and pomalidomide is contraindicated in pregnant women because pomalidomide may cause
birth defects and death of the unborn child. Refer to the pomalidomide prescribing information on use during pregnancy.
Pomalidomide is only available through a REMS program.
Clinical Considerations
Fetal/neonatal reactions
Immunoglobulin G1 monoclonal antibodies are known to cross the placenta. Based on its mechanism of action, SARCLISA
may cause depletion of fetal CD38-positive immune cells and decreased bone density. Defer administration of live vaccines
to neonates and infants exposed to SARCLISA in utero until a hematology evaluation is completed.
Data
Animal data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced bone density which
recovered 5 months after birth. Data from studies using CD38 knockout animal models also suggest the involvement of CD38
in regulating humoral immune responses (mice), feto-maternal immune tolerance (mice), and early embryonic development
(frogs).
8.2 Lactation
Risk Summary
There are no available data on the presence of isatuximab-irfc in human milk, milk production, or the effects on the breastfed
child. Maternal immunoglobulin G is known to be present in human milk. The effects of local gastrointestinal exposure and
limited systemic exposure in the breastfed infant to SARCLISA are unknown. Because of the potential for serious adverse
reactions in the breastfed child from isatuximab-irfc administered in combination with pomalidomide and dexamethasone, advise
lactating women not to breastfeed during treatment with SARCLISA. Refer to pomalidomide prescribing information for
additional information.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
With the combination of SARCLISA with pomalidomide, refer to the pomalidomide labeling for pregnancy testing requirements
prior to initiating treatment in females of reproductive potential.
Contraception
Females
SARCLISA can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)]. Advise female
patients of reproductive potential to use effective contraception during treatment and for at least 5 months after the last dose
of SARCLISA. Additionally, refer to the pomalidomide labeling for contraception requirements prior to initiating treatment in
females of reproductive potential.
Males
Refer to the pomalidomide prescribing information.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Of the total number of subjects in clinical studies of SARCLISA, 56% (586 patients) were 65 and over, while 16% (163 patients)
were 75 and over. No overall differences in safety or effectiveness were observed between subjects 65 and over and younger
subjects, and other reported clinical experience has not identified differences in responses between the adults 65 years and
over and younger patients, but greater sensitivity of some older individuals cannot be ruled out.

CONFERENCE COVERAGE
AHIP 2022 | EHA2022

COVERAGE BY MATTHEW GAVIDIA AND CHRISTINA MATTINA

AHIP 2022

Achieving Equity Warrants Change
in Public Health Policy and Investment,
Panel Says
As the COVID-19 pandemic evolves, leveraging the investment and infrastructure created to support community health will be key to promoting
equitable care for all Americans and preparing for the next public health
emergency, noted panelists of a keynote session at AHIP 2022, held June 21-23
in Las Vegas, Nevada.
Addressing the difference in public health perspective since the onset of the
pandemic, Leana S. Wen, MD, MSc, highlighted that as vaccines have led to a
marked decrease in rates of COVID-19 hospitalizations, mortality, and cases,
their impact also spotlights a common trend of reactionary
vs preventive strategies by Congress and policymakers.
“We have these great tools, including antiviral
treatments, that are underutilized still,” said Wen, an
emergency physician and professor of health policy
and management at George Washington University in
Washington, DC. “I’m very concerned that we will not have
the resources to be able to purchase them going into the
WEN
future now that we have had this successful decoupling of
[COVID-19] infections and severe disease.
“We need to have the resources to be able to respond, and I would hate for
that to be the lesson that we forget in all this. If there’s anything we’ve seen
throughout the decades, it’s that prevention is key, and waiting until something
catastrophic has happened before you invest in it is to blame.”
Bechara Choucair, MD, senior vice president and chief health officer of Kaiser Permanente, added that although lessons learned from the pandemic led
to improvements in response to infection surges and community engagement,
many mistakes were also made. Much work remains to be done on public
health preparedness, he exclaimed.
Data capturing and data sharing are 2 central focuses
for improving preparedness, Choucair mentioned.
Surveillance systems becoming interconnected at local,
state, federal, and global levels would assist in pathogenic
monitoring and in shortening the time between data
sequencing and having the tools to intervene, he said.
“The shorter that interval is, the more likely [it is] that
CHOUCAIR
we [could] jump on this operation and stop it before it
becomes a pandemic. For us to be able to do that, we have to be able to get to
the science, but also get to the manufacturing and distribution of diagnostics,
vaccines, and treatments globally,” Choucair noted.
“As we think about public health protocols, it’s also time for us to take a step
back and think about how our global public health protocols look worldwide,
so that we are functioning under the same sets of protocols at a global level to
be able to get us better prepared for the next pandemic.”
Another key factor in improving public health preparedness, said Choucair, is ensuring equitable health and
well-being of communities in the United States and globally. “On the individual level, we know people in this country
are dealing with housing and income issues, food issues,
transportation issues,” he pointed out. “You have to be able
to support individuals on a one-on-one basis, making sure
BENJAMIN
that we’re paying attention to our members’ social needs
the same way we pay attention to their physical health and mental health.”
Georges C. Benjamin, MD, executive director of the American Public Health
Association, added that to address the social inequities prevalent across US
communities, such as homelessness and financial disparities, intervention is
warranted on the policies that cause an upstream effect on these issues.
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However, having the infrastructure and investment needed to create
change on a local level is complicated by the lack of engagement from lobbyists, Benjamin said.
“When I was the deputy health officer of the Department of Health and
Mental Hygiene in Maryland, we had all these public health programs and it
would be me, our legislator, and someone who couldn’t find somewhere to eat
their lunch at my hearing,” recalled Benjamin wryly. On the other hand, he
said, “When I became the secretary of Maryland’s Medicaid program [and was
speaking in that capacity], the room was packed with lobbyists.
“So, I would argue that I would like to see lobbyists show up to more health
hearings, zoning hearings, housing hearings, and food insecurity meetings,
because if we address those root causes, we can get the health sector out of the
landlord business and back into the policy business. If you want to scale this up
and get to a whole lot of people, this is how we have to do it.”
Panelists concluded by discussing future strategies to better manage the
health and well-being of US communities. Although social media was plagued
by disinformation during the pandemic, Benjamin nonetheless sees these
platforms as an opportunity to relay accurate information through trusted
sources in bite-sized amounts to better inform individuals nationwide.
“In the 1990s we had to educate people about HIV/AIDS. Somehow we [have
forgotten] that—we just didn’t invest in the growing needs for communities
to hire community navigators. Local news resources can be quite limited
and have all kinds of other challenges. To rebuild the communities [that
are] most at risk, we need to continue to invest in the infrastructure of those
systems,” said Benjamin.
“Trust is not built overnight. If there are individuals who feel like they’ve
been ignored by the medical system, why would they believe us when we’re
coming in with vaccine information?” added Wen. “I do hope that [with] the
lessons that we’ve learned, [we] understand that investment has to come over
time. Sometimes, it will take ongoing short-term investments on our way to
long-term action.” ◆

EUROPEAN HEMATOLOGY ASSOCIATION 2022

AI Holds Potential to Support
Ethical Principles in Hematology—
but There’s a Dark Side
DURING A SESSION at the 2022 European Hematology Association (EHA)

Congress, speakers discussed how artificial intelligence (AI) can help advance
the principles of ethical medicine—but also how new technologies are being
used to undermine the integrity of scientific research.
The session was part of the YoungEHA track at EHA2022, which is targeted
toward scientists and clinicians who are in the earlier phase of their careers.
It aims to go beyond scientific data to offer a forum for discussion of the
changing field of hematology.
The first speaker, Elisabeth Bik, PhD, a science integrity consultant, explained how her work has evolved from a specialty in the world of microbiology
to consulting on suspicions of science misconduct. In other words, she’s now a
sleuth on the hunt for potential errors or fraud in research.
Scientific papers are the building blocks of research, Bik noted, and “if those
papers contain errors, it would be like building a brick wall where one of the
bricks is not very stable….The wall of science will topple down.”
Science fraud is defined as plagiarism, falsification, or fabrication, but
does not include honest errors, Bik explained. The reasons behind cheating
can include pressure to publish, the feeling of needing to live up to high
expectations after a taste of research success, or even a “power play” in which
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a professor threatens a postdoctoral researcher with visa revocation if an
experiment does not succeed.
Inappropriate image duplication in research papers, which is Bik’s area of
expertise, can fall into 1 of 3 categories: simple duplication, reposition, and alteration. A simple duplication can signify an honest error instead of intentional
misconduct, but it’s still inappropriate and should be corrected, she noted.
The problem, however, is that these instances are tough to spot. On a slide
with 8 images, Bik asked the audience if they could identify any duplication.
This reporter felt proud of spotting 1 set of identical images until Bik revealed
that there were in fact 2 instances of duplication.
Beyond simple duplication, Bik also showed examples of hematology-related
images such as Western blots and bone marrow flow cytometry being repositioned, flipped, and altered to disguise their identicality, which indicates more
intentional deception on the part of the authors.

The use of artificial intelligence (AI) in hematology
has advanced exponentially in recent years, as
prediction tasks have evolved from risk assessment
to bone marrow diagnostics. The latter is timeconsuming and challenging, but it holds the potential
to transform clinical practice.

Complicating the problem is that journals often have not taken action
to retract or correct the paper when Bik has brought her concerns to their
attention. She advised the audience to look at research figures with a critical
eye, especially when serving as a peer reviewer. If data “look too beautiful,” one
has a responsibility to raise the issue with the editor privately.
“If you see something, say something, because this does happen,” Bik cautioned.
One insidious use of AI to perpetuate scientific fraud is the presence of
artificially generated Western blot images in articles
published by “paper mills.” Bik has identified more than
600 papers using these fake images, which are produced
via generative adversarial networks. Unfortunately, the
images are unique, so they can’t be caught with duplication-detection software.
The cost to society of scientific misconduct goes beyond
the potential for readers to unknowingly base their reBIK
search on papers containing errors or fraud, Bik explained.
The presence of fraud undermines the integrity of science and can be misused
by those with a political agenda to claim that all science is flawed.
“We need to believe in science, and we need to do better to make science
better,” Bik concluded.
The next speaker, Amin Turki, MD, PhD, of Universitätsklinikum Essen
in Germany, expanded on how AI can represent both an opportunity
and a challenge to ethics in medicine, specifically hematology.
The use of AI in hematology has advanced exponentially in recent years,
Turki explained, as prediction tasks have evolved from risk assessment to bone
marrow diagnostics. The latter is time-consuming and challenging, due to the
complexity of bone marrow with its abundance of cells and structures, but it
holds the potential to transform clinical practice.
Machine learning has identified new phenotypes in predicting outcomes
in chronic graft vs host disease (GVHD), and Turki and colleagues are researching ways to predict mortality after allogeneic hematopoietic cell transplantation, as well as in patients with acute GVHD.
Still, the use of AI in medicine is not without ethical questions, and the
number of PubMed-indexed articles on AI and ethics has grown exponentially
in recent years. Turki examined AI through the lens of the moral principles

of medicine based on the United Nations Declaration of Human Rights
published in 1948:
•
•

•
•

Autonomy: AI can support patient autonomy through the use of digital
agents such as wearable devices.
Beneficence: AI can improve health by overcoming
the limitations of human cognition via improved
risk prediction or individualized treatment.
Nonmaleficence: Toxicity can be reduced through
AI-defined dosing and therapy algorithms.

Justice: Researchers hope AI can be used to reduce
the impact of health disparities, but if not done cor- T U R K I
rectly, it can increase or perpetuate these disparities
(eg, if AI interventions are made accessible only in wealthier countries).

The stakeholders of ethical AI in medicine include the developers, deployers,
users, and regulators, and each group has unique responsibilities, Turki said.
He suggested several ways to overcome ethical challenges, including embedding ethics into the lifecycle of AI development, prioritizing human-centered
AI, and ensuring fair representation.
The ongoing digital transformation holds promise for transforming hematology care, Turki concluded, but it also requires us to “never forget [that] the
human condition is the base of our understanding.” ◆

Late-Breaking Abstracts at EHA2022
Describe Therapy Comparisons,
Investigational Treatments in Hematology
THE LATE-BREAKING ORAL SESSION at the 2022 European Hematology

Association (EHA) Congress allowed investigators to present recently emerging
data from abstracts submitted after the deadline. The presentations on June
12 included outcomes from the phase 3 GAIA trial in chronic lymphocytic
leukemia (CLL) and a study of a single-dose treatment for transfusion-dependent beta-thalassemia (TDT) and severe sickle cell disease (SCD).

PFS in Phase 3 GAIA/CLL13 Trial

Barbara Eichhorst, MD, of the University Hospital Cologne in Germany,
presented data on the end point of progression-free survival (PFS) in this 4-arm
study of fit patients with CLL that compared obinutuzumab and venetoclax (GV) with or without ibrutinib (GV +
ibrutinib; GIV) vs chemoimmunotherapy (CIT) in the first
line of treatment. Findings revealed last year showed the
superiority of GV and GIV vs CIT in terms of the undetectable minimal residual disease end point, and Eichhorst
presented new data confirming that the end point of PFS
was also met, with HRs of progression of 0.32 for GIV and
EICHHORST
0.42 for GV vs CIT over a median follow-up of 38.8 months.1
In response to an audience question about whether ibrutinib adds enough
efficacy to warrant its inclusion in the regimen, given its tendency to increase
the risk of infection, Eichhorst explained that a head-to-head comparison of
GV vs GIV is forthcoming and data may be presented at next year’s congress.

Single-Dose CTX001 for Transfusion-Dependent Beta-Thalassemia
and Severe SCD

Franco Locatelli, MD, PhD, of the University of Rome in Italy, presented
findings on the safety and efficacy of CTX001 (exa-cel), a cell therapy that uses
CRISPR/Cas-9–mediated editing of BCL11A to increase hemoglobin levels in
erythroid cells. Among 44 patients with TDT and 31 patients with severe SCD,
CTX001 appeared to be effective and well tolerated, meeting its primary end »
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points in both study groups. After a median follow-up of 11.9 months, 42 of the
44 patients with TDT were transfusion free, and the remaining 2 experienced
reductions of 75% and 89% in transfusion volume, respectively. All patients with SCD were free of vaso-occlusive
crises after a median follow-up of 10.2 months.2
Locatelli noted that these findings demonstrate “successful and durable” editing of long-term hematopoietic stem
cells, indicating CTX011’s potential to offer a functional
cure to patients with these hematological conditions.

Evolutionary Landscape of Clonal Hematopoiesis
in Older Individuals

L O C AT E L L I

Isabelle van Zeventer, MSc, a PhD candidate at University Medical Center
Groningen in the Netherlands, presented findings on a cohort of 3359 community-based older participants to examine the age-related emergence of clonal
hematopoiesis (CH), which occurs when peripheral blood
cells undergo genetic changes that may increase the risk
of hematologic malignancy. She explained that individuals
with existing CH at baseline had a higher risk of acquiring
new mutations, and by linking the cohort’s data to the national cancer registry of the Netherlands, the investigators
identified 74 new malignancies (35 myeloid, 39 lymphoid)
over a median of 7.7 years of follow-up.3
VA N Z E V E N T E R
Different mutational features of CH are associated
with different levels of risk, so clinicians may want to consider monitoring or
intervention for those with a high-risk mutational pattern, van Zeventer said.
Interestingly, traditional cancer risk factors such as smoking and overweight
had no effect on clonal growth and mutation.

than that of the placebo arm. Rao noted that the research group is now offering
enrollment in an open-label extension trial given these encouraging findings.

Comparing Regimens in High-risk
Burkitt Lymphoma

Finally, Martine Chamuleau, MD, PhD, of Amsterdam
University Medical Center in the Netherlands, presented
results from the first randomized prospective trial comparing 2 chemotherapy regimens in high-risk Burkitt lymphoma. In arm A, patients received either cyclophosphamide,
doxorubicin, vincristine, rituximab, and methotrexate
CHAMULEAU
(R-CODOX-M) or etoposide, ifosfamide, cytarabine,
and rituximab (R-IVAC); in arm 2, they received dose-adjusted rituximab,
etoposide, doxorubicin, vincristine, prednisolone, and cyclophosphamide
(DA-EPOCH-R). The PFS and overall survival (OS) outcomes were similar in
both arms, with slight but nonsignificant advantages in favor of R-CODOX-M
and R-IVAC (PFS: P = .38; OS: P = .85). However, patients receiving R-CODOX-M
or R-IVAC experienced greater toxicity and more infectious serious AEs and
more often required transfusions or hospitalization compared with patients
receiving DA-EPOCH-R.
Thus, Chamuleau concluded that given the comparable survival outcomes,
the DA-EPOCH-R regimen appears to be preferable given its lower risk
of toxicity.5 ◆
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Phase 3 Findings of Leniolisib in Patients With
Activated PI3K Delta Syndrome

2.

V. Koneti Rao, MD, of the National Institutes of Health,
delivered his presentation virtually from Bethesda,
Maryland, in which he detailed findings of the
investigational drug leniolisib in patients with the rare
activated PI3K delta syndrome, which can result in
RAO
lymphoproliferation, infections, and gastrointestinal, lung,
and liver disease. In the trial of 31 patients randomized to receive leniolisib
or placebo for 12 weeks, the investigational drug increased the proportion of
naive B cells and reduced lymphadenopathy (ie, size of index lymph nodes),
whereas lymph node size tended to increase in the placebo group.4
Leniolisib was associated with transient neutropenia that then resolved.
It was otherwise well tolerated, with a serious adverse event (AE) rate lower
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FDA ACTIONS

Inspection Delays Prompt FDA Deferral
on Tislelizumab in Second-line ESCC
THE COVID-19 PANDEMIC continues to cause headaches for pharmaceutical
manufacturers, as BeiGene and Novartis announced on July 14, 2022, that
the FDA has deferred action on the biologics license application for tislelizumab because regulators can’t travel to China to inspect the facilities where
it will be made.
The announcement came 2 days after the scheduled action date of July 12.
BeiGene and Novartis seek approval to use the anti–PD-1 monoclonal antibody
to treat patients with unresectable or metastatic esophageal squamous cell
carcinoma (ESCC) who have relapsed or not responded to
a prior therapy.1
In a joint statement, the companies said, “The FDA has
been unable to conduct required inspections in China
due to COVID-19–related travel restrictions. As a result,
the FDA is deferring action on the application until the
inspections are complete.”
The companies noted that the FDA letter cited travel
OYLER
restrictions only, with no other reason given for the deferral.
No new action date has been set. “We are working with our partner, Novartis,
to facilitate the required inspections and bring tislelizumab to patients with
second-line esophageal cancer in the [United States] following regulatory
approval,” said John V. Oyler, cofounder, chairman, and CEO of BeiGene.
BeiGene has big plans for tislelizumab, the first drug from its immuno-oncology biologics program: Studies are under way to use it both alone and in combination with other drugs for an array of solid-tumor and hematologic cancers.
The deferral comes after FDA accepted the application in September 2021 for
tislelizumab in ESCC, based on results from the phase 3 RATIONALE-302 trial.
This study of 512 patients in Europe, the United States, and Asia found that
tislelizumab demonstrated a 30% reduction in the risk of death (HR, 0.70; 95%
CI, 0.57-0.85; P = .0001). Investigators also reported an extended median overall
survival of 2.3 months compared with chemotherapy in the patients with ESCC
who had prior systemic therapy.2
Tislelizumab works by limiting binding to Fc-gamma (Fcγ) receptors on
macrophages, which helps the body’s immune cells find and fight tumors.
Preclinical studies showed that binding to Fcγ receptors on macrophages
undercuts the cancer-fighting abilities of PD-1 antibodies.1
This is not the first approval put on hold because of the COVID-19 pandemic.
FDA missed the November 16, 2020, target date for the chimeric antigen
receptor T-cell therapy lisocabtagene maraleucel (liso-cel) from Bristol Myers
Squibb (BMS) due to inspection delays. When regulators arrived to inspect in
December 2020, they cited major problems.3
Although BMS later claimed the company resolved outstanding issues
quickly, FDA did not approve liso-cel until February 5, 2021. The delay meant
those who held contingent value rights stemming from BMS’ acquisition of
Celgene—and were expecting payments worth $6.4 billion—lost their investments. BMS is being sued by investors over the missed deadline.4 ◆
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Trastuzumab Deruxtecan Wins Rapid
Approval for HER2-Low Breast Cancer
FDA ON AUGUST 5 APPROVED trastuzumab deruxtecan (Enhertu) as the first
targeted therapy to treat adult patients with unresectable or metastatic HER2low breast cancer (IHC 1+ or IHC 2+/ISH-) in the metastatic setting, if patients
have received prior chemotherapy or their disease returns within 6 months of
receiving adjuvant chemotherapy.1
Approval came exactly 2 months after results from the landmark DESTINY-Breast04 trial brought the crowd to its feet during the plenary session of
the American Society of Clinical Oncology, as Shanu Modi, MD, of Memorial
Sloan Kettering Cancer Center presented results showing that the specially
engineered antibody drug conjugate reduced the risk of disease progression or
death by 50% compared with chemotherapy for HER2-low patients with both
hormone receptor (HR)-positive and HR-negative disease.
Trastuzumab deruxtecan, jointly developed by Daiichi Sankyo and
AstraZeneca, is among a group of therapies known as antibody-drug conjugates
(ADCs), which connect monoclonal antibodies to tumor cells with a “linker,”
causing a more targeted and potent effect on cancer. In this case, the well-known
trastuzumab, which binds to HER2 receptors, works with deruxtecan to become
embedded in the cancer cell, disrupting the cell’s DNA and leading to cell death.
The therapy was already approved to treat certain unresectable or metastatic
HER2-positive breast cancer or gastric cancers.2
FDA had granted trastuzumab deruxtecan breakthrough therapy status in
this indication in April and granted Priority Review status on July 25 under
the Real-Time Oncology Review Program; the original approval date was not
scheduled until the fourth quarter of 2022. But as both FDA and Modi noted
in their respective statements, this approval has the potential to reach a large
number of patients—FDA estimated that about 143,000 patients per year are
diagnosed with breast cancer previously classified as HER2-negative that can
now be considered HER2-low.1,2
“Approximately half of all patients with breast cancer have tumors that are
HER2-low, which have previously been classified as HER2-negative and have
not had effective treatment options with HER2-targeted medicines,” Modi said.
Based on DESTINY-Breast04, “Clinicians are starting to differentiate levels of
HER2 expression and redefine how metastatic breast cancer is classified with
a distinct HER2-low patient population that may be eligible for trastuzumab deruxtecan.”2
Data from DESTINY-Breast04 showed:

•

•

Patients treated with trastuzumab deruxtecan had a median progression-free survival of 9.9 months vs 5.1 months for chemotherapy; for a
hazard ratio [HR] 0.50; 95% CI 0.40-0.63; P < .0001).

Results showed a median overall survival (OS) of 23.4 months for
patients treated with trastuzumab deruxtecan vs 16.8 months for those
treated with chemotherapy, for a 36% reduction in the risk of death (HR
0.64; 95% CI 0.49-0.84; P = .001).

Experts have described DESTINY-Breast04 as “historic” and “gamechanging,”
as the findings will not only change breast cancer treatment but also
pathology, since tumors will now be classified differently—but this will present
some challenges.
“It comprises about 55% of our advanced breast cancer patients,” Debra
Patt, MD, PhD, MBA, executive vice president of Texas Oncology, said in an
interview with Evidence-Based Oncology™. “We need to make sure that IHC
[immunohistochemistry] is being done by pathology. Also, IHC is a little bit
tricky and can have interoperator variability. So, we need to make sure that we
work with our pathologists to identify those that are IHC1+, IHC2+ and FISH
[fluorescence in situ hybridization]-negative. This means working closely with
our pathologist to identify this patient population.
“The rapid approval of Enhertu in HER2-low metastatic breast cancer by
the FDA underscores the urgency to bring this transformational medicine to »
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patients as quickly as possible,” Dave Fredrickson, executive vice president,
Oncology Business Unit, AstraZeneca, said in the statement. “Patients with
HER2-low tumors, who are identified through existing HER2 testing methods,
will now have the opportunity to be treated based upon their HER2 status.” ◆
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MANAGED CARE UPDATES

Experts Discuss Keeping Values in ValueBased Oncology
TAKING THE NEEDS OF PATIENTS who have cancer account is vital to ensure
that patients receive quality care that doesn’t break the bank, according to
panelists at the 2022 National Alliance of Healthcare Purchaser Coalitions
Leadership Summit, held June 27-28 in Detroit, Michigan.
The panelists discussed cost-effective ways to accommodate patients of all economic and social classes without
decreasing the quality of care received.
Alan Balch, PhD, the Patient Advocate Foundation’s CEO,
addressed the need to teach patients how their benefits
work so that care is personalized from the start. “When we
ask our patients what’s important and what they value, it’s
BALCH
not the clinical stuff. They value being respected, listened
to, and knowing that their care is personalized,” he said.
Balch added that many of the patients his organization encounters are also
just as interested in the financial impact that their medical care will have on
them as the clinical outcome itself. Patients’ engagement is key to make sure
they get the care they need and the outcomes they deserve, he said.
Balch emphasized the need for benefit education so these populations
understand the areas where they can get support, whether
it’s through paid time off, sick leave, or disability benefits.
Patients with cancer in particular, he pointed out, need
to understand these benefits, so they don’t fall behind on
their care right out of the gate.
“You really need to spend a little time and dedicate those
resources to helping those patients in particular really
understand what benefits you provide [and how] to use
GRIGGS
them, and [telling them where they can] go for help when
they get in trouble, financially and otherwise,” Balch said.
Jennifer Griggs, MD, MPH, a professor in the Department of Health Management and Policy and Department of Internal Medicine at the University
of Michigan’s School of Public Health, said that discrimination in treatment
for cancer is also prevalent. According to her, women who are considered
obese, women classified as having a lower socioeconomic status, and Black
women are systematically underdosed with chemotherapy in the first cycle.
She emphasized the importance of open communication between patients and
doctors about questions they each have and that respecting the answers could
lead to an improvement in giving accurately dosed medication to patients.
Marianne Gandee, vice president of oncology patient solutions at Pfizer, said
that her team has worked on an employer toolkit to provide information on
cancer treatment and navigation. Her team has also compiled a clearinghouse
for financial literacy that pulled together numerous resources to help patients
with a new cancer diagnosis understand their benefits going forward, she said.
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“One of the other things we’re [aiming for] at Pfizer is not trying to solve for
communities. [Instead], we are trying to rely on the leaders in those communities…that have great resources out there already,”
Gandee explained.
Gandee also said that organizations need to go to
patients and advocates first when developing new care
tools. Meeting patients and health care providers halfway
could provide patients with a better quality of life.
Balch said that appropriate variation in care is needed to
treat patients of all social and economic classes effectively;
GANDEE
patients feel more prepared and engaged when they have
a more individualized approach, he said. This approach would also help clinics
financially, as some patients skip appointments because their schedules don’t
allow them to come in during traditional business hours.
Griggs pointed out that after working through the pandemic the last 2 years,
many health care workers feel burned out. “A depleted clinician is not going
to be creative and thinking about how to take their patient from abnormality
through to diagnostic completion and then initiation of treatment,” she stated.
She added that this burnout has affected the way conversations around end-oflife care have gone, and it may possibly have led to futile treatments.
Gandee said that talking about preventive care makes the topic less scary for
patients in the long run. “I think the word cancer is still very stigmatized, [but]
it doesn’t need to be scary,” she pointed out. “I think that if we do a better job
about talking about [available] options, catching things early, we do a better
service [for the] community.”
Balch explained that clinical aspects of care are no longer the only ones
to consider when treating a patient. Social aspects of care need to be a
part of treatment plans when taking costs of treatment and transportation into account.
“If housing, food, transportation—all those other things that arise in a
patient’s life as they move through it—are not addressed, [they will] be stumbling blocks to their adherence and to their ability to access and afford their
care,” Balch said. ◆

Treating Veterans With Advanced
Lung Cancer Can Be Challenging
MILITARY VETERANS TEND to be older, more frail, and have more comorbidities compared with the general population. Those characteristics and others
mean it can be particularly difficult to treat veterans who have received an
advanced lung cancer diagnosis.
In a recent review article in Seminars in Oncology, the authors described the
specific issues related to patient management of veterans with advanced lung
cancers. They noted that the very factors that make veterans difficult to treat
also make many clinical trials less available to this population, since many
trials exclude patients with significant comorbidities or frailty. This puts the
onus on physicians to take a very individualized approach to care.
Management starts with assessment of patient frailty, the authors said. However, multiple frailty indexes are available, and the lack of consensus on how to
assess frailty can make it difficult to compare outcomes. The investigators said
that providers should seek out risk assessment tools that are suitable for their
own particular situations and resources, as age alone is not a substitute for
frailty. Better research is needed into frailty and its effects on patient outcomes,
they emphasized.
“Studies focused on older frail individuals are needed to assess both tolerability and outcomes of modern therapeutics in this population, to better
inform shared decision-making and cancer management,” they wrote.
The authors next evaluated types of systemic therapy. They said cytotoxic
chemotherapy can be challenging for this patient population. Sometimes, the
most effective therapy is not a good fit for frailer patients.
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“For example, the addition of carboplatin to pemetrexed in older patients
with performance status ECOG [scores] of 0 to 2 improves survival but is
associated with increased toxicity (including treatment-related deaths),”
the authors noted. For patients with higher levels of impairment, such as ECOG
3 to 4, best supportive care is likely the soundest option, they said.
Some targeted therapies appear to be tolerable and effective in older
patients, although the investigators said the clinical literature has a “paucity
of data” on targeted treatments for this population. In addition, even though
some of the existing data are positive, the investigators said many clinicians do
not complete the genetic testing on older patients that would be required to
prescribe targeted therapies.
They noted that in 2016, the Veterans Health Administration launched a program aimed at increasing next-generation sequencing (NGS) in veterans with
cancer. Still, nearly one-third of the veterans in the program with non–small
cell lung cancer did not end up receiving targeted therapies.

CLINICAL UPDATES

Method of Tissue Acquisition May
Determine Success of Gene Sequencing
in Lung Cancer

The most common reasons given by the treating physicians for not offering
targeted therapies were that patients did not have metastatic disease (33.3%),
the provider did not comment on the NGS results (25%), or the provider felt
that the patient could not tolerate therapy (19.4%), the authors said.
As with targeted therapies, the investigators said data are lacking on the
impact of immunotherapy on older patients with lung cancer. They noted that
the landmark trials used to evaluate anti–programmed cell death protein 1 and
anti–programmed death ligand therapies included only patients with excellent
performance statuses. However, what research exists regarding older and frail
patients indicates that those with good performance statuses can be treated
safely and effectively with immunotherapy.
“These findings suggest that patients should not be excluded from consideration of immunotherapy based on age alone,” they said.
Veterans with comorbidities should be carefully monitored during cancer
treatment, the investigators emphasized. They noted, for instance, that veterans are at a much higher risk of cardiovascular events during and after cancer
treatment compared with age- and gender-matched controls. Liver, kidney, and
pulmonary diseases are also common in this patient population and therefore
pose a significant treatment challenge.
The authors closed with a discussion of the future research that’s necessary
to more closely evaluate lung cancer therapies in older, more frail patients such
as veterans. They noted that the Department of Veterans Affairs has launched a
lung cancer precision oncology program, which they said provides a “unique
opportunity” to generate studies of this population.
“We hope that the above discussion will stimulate a needed discourse
on improving the evaluation and management of elderly and frail cancer
patients through thoughtfully designed trials,” wrote the investigators.
“Results obtained in US veterans in these categories will also inform the care
of the broader general population.” ◆

TISSUE SAMPLES OF PATIENTS with lung cancer were more likely to be
successfully sequenced when extracted via resections, whereas use of fluid
cytology, biopsy, and fine-needle aspirations (FNAs) were associated with reduced likelihood of comprehensive genomic profiling (CGP) success. Findings
were published recently in Archives of Pathology & Laboratory Medicine.
Recent innovations in the comprehension of genomic alterations within lung
cancer have led to the development of more efficacious targeted therapies and
the identification of biomarkers that can predict response to therapy. However, challenges have been cited regarding genomic testing, so researchers sought
to investigate whether certain methods of tissue acquisition can affect lung
cancer CGP success.
“Given its widespread adoption, it is important for proceduralists, oncologists, and pathologists to understand the preanalytic factors that may affect
the success of CGP,” said the study authors. “The literature is mixed regarding
how the procedure through which a specimen was obtained affects the
success of CGP.”
They conducted a cross-sectional analysis of all patients with lung cancer
whose specimens were submitted for CGP with the FoundationOne CDx nextgeneration sequencing assay between January and February 2020 to Foundation
Medicine, Inc, in Cambridge, Massachusetts, or Morrisville, North Carolina.
Multiple quality control (QC) metrics were used to determine whether cases
were successfully profiled, with the procedural techniques assessed including
resections, biopsies, FNAs, fluid cytology, and bone biopsy.
“If such cases passed all postsequencing QC criteria and pathogenic genomic
alterations were identified, a pass report was issued. If such cases failed 1 or
more postsequencing QC criteria but pathogenic alterations were still identified, a qualified report was issued,” explained the researchers.
A total of 3312 patients with lung cancer were included in the analysis
(median [IQR] patient age, 69 [62-76] years; 51.3% male; 96.3% of cases were
non–small cell lung cancer). In 67.5% (n = 2236) of cases, specimens were
obtained via biopsy, 13.0% (n = 432) were FNAs, 9.7% (n = 321) were resections,
5.3% (n = 174) were cell blocks derived from fluid cytology specimens, and 4.5%
(n = 149) were bone biopsies.
Overall, 70.1% (n = 2321) of cases passed CGP, 15.4% (n = 510) were released
as qualified reports, and 14.5% (n = 481) failed CGP. From the procedural techniques examined, tissue samples derived from resection were most likely to
be successfully sequenced, failing in only 2.8% (n = 9) of instances, while fluid
cytology specimens were the least likely to be successfully sequenced, failing
in 23.0% (n = 40) of instances. Biopsy (14.5%; n = 324), FNA (18.5%; n = 80), and
bone biopsy (18.8%; n = 28) specimens also failed at intermediate frequencies.
Moreover, findings of the multivariate logistic regression analysis of CGP
success relative to resection samples indicated that fluid cytology (odds ratio
[OR], 0.08; 95% CI, 0.03-0.19), biopsy (OR, 0.25; 95% CI, 0.11-0.52), FNA (OR,
0.14; 95% CI, 0.06-0.32), and bone biopsy (OR, 0.07; 95% CI, 0.03-0.17) specimens had decreased odds of CGP success.
“Among patients with successfully sequenced samples, 48.0% were eligible
for at least 1 therapy, based on a companion diagnostic or National Comprehensive Cancer Network biomarker,” added the study authors. “Given
the results of our study, it will be important to examine the type of specimen
collection in other tumor types in the future.” ◆
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”We hope that the...discussion will stimulate a
needed discourse on improving the evaluation and
management of elderly and frail cancer patients
through thoughtfully designed trials. Results
obtained in US veterans in these categories will also
inform the care of the broader general population.”
—study investigators
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CSCC Case Raises Questions
About Implications of Early Response
to Cemiplimab
ALTHOUGH MOST PATIENTS with cutaneous squamous cell carcinoma (CSCC)

can be surgically cured, a new case report highlights the challenges of finding
the right therapy for patients with locally advanced or metastatic tumors.
Writing in JAAD Case Reports, the authors outlined the case of a patient with
CSCC who had a rapid response to Libtayo (cemiplimab) but later was taken off
the therapy and succumbed to his cancer.
The patient, a 61-year-old male, was uninsured and had noticed an enlarging
growth on his left cheek for approximately 1 year. When he finally sought care
at a volunteer clinic, a biopsy showed he had infiltrating moderately differentiated invasive CSCC. The patient described localized pain, but no perineural
invasion was noted, the authors said. By that time, the tumor was 10 x 8.5 cm in
size and was deemed surgically unresectable. A radiation oncologist later said
radiation therapy would be ineffective.
Still lacking insurance, it was another 6 months before the patient returned to
the clinic, by which point he had lost 20 pounds and the tumor measured 19 x
20 cm, had forced his left eye shut, and apparently affected hearing in his left ear.
There was more bad news.
“PET-CT revealed an 18F-fluorodeoxyglucose [FDG]-avid mass in the right
lung,” the authors noted, with 3 small (<1 cm) FDG-avid nodular densities in the
left lung that were too small for biopsy. “A decision was made to monitor closely.”
In the meantime, the patient began receiving cemiplimab, a fully human,
hinge-stabilized immunoglobulin G4 monoclonal antibody targeting programmed cell death-1 (PD-1). The drug is approved in both the United States
and Europe to treat advanced CSCC.
The patient was given a 350-mg dose at each 3-week treatment cycle. After
his very first cycle, the investigators said, his tumor had shrunk by 40% and
both his left eye and left ear had improved. By the fifth cycle, the tumor had
shrunk to 4 x 6 cm, although the patient was still experiencing weight loss.
Also, in the patient’s lungs, 2 of the 3 nodules had resolved, but one had
grown from 6 mm to 2.5 cm. A presumptive diagnosis of metastatic SCC was
made, and the patient was discontinued on cemiplimab due to what appeared
to be tumor progression. Instead, the patient was put on cetuximab (Erbitux),
an epidermal growth factor receptor inhibitor. The therapy helped resolve the
lung module, but the facial tumor began to grow again. The patient died 18
months after his initial presentation.
The study investigators said the case was notable because of the rapid benefit the patient experienced from cemiplimab. In clinical trials for cemiplimab,
the median observed time to response was in the range of 2 months.
“A better understanding of the time to first response and maximum response is
critical to evaluate treatment efficacy and may lead to optimization of treatment
durations,” the authors wrote, adding that, in non-Hodgkin lymphoma, patients
with early responses to anti–PD-1 therapies tended to have better overall outcomes.
The investigators said that this case demonstrates the potential difficulty in
treating locally advanced CSCC. The patient was seeing improvement in the
primary tumor on cemiplimab, but fears about the progression of the pulmonary nodule led to a cessation of the therapy and the patient died months later.
“Although the oncologist was focused on the nontarget finding, it is possible that
the patient could have been treated by maintaining him on cemiplimab [while]
addressing the lung nodule with stereotactic radiation therapy,” the authors wrote.
The investigators said it is not clear why the facial tumor seemed to respond
but the pulmonary nodule did not. They said it could be that the primary
tumor had a moderately differentiated histology type and the pulmonary
nodule had a poorly differentiated type.
“As the decision was made to discontinue cemiplimab, the possibility of
pseudoprogression, whereby immune infiltration of tumor leads to the phenomenon of an initial increase in size followed by response in patients treated
with [immune checkpoint inhibitors], cannot be excluded,” they wrote.
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They concluded that the case shows that more research is warranted to
better understand what an early response to cemiplimab means in terms of
patient prognosis. ◆
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ICC Rates on the Rise Among Certain
Patient Groups
NEARLY 20 YEARS OF surveillance data confirm that the incidence of intrahepatic cholangiocarcinoma (ICC) is on the rise, especially among male patients
who are White, and that surgical intervention improves survival rates.
The report was published in Annals of Hepatic-Biliary-Pancreatic Surgery and
was based on data from the Surveillance Epidemiology and End Results (SEER)
database from 2000 to 2017.
The authors said that although ICC is considered a rare cancer, it is the
second most common type of primary hepatic malignancy. Yet, while it is
believed that rates of ICC are increasing, there was no population-level analysis
done that incorporates survival data.
The SEER database is believed to include 28% of the US population as of
the year 2010. The authors found 13,866 cases of ICC, mostly among patients
who are White (10,976 cases), and nearly evenly split between male and female
patients. However, male patients had a higher age-adjusted incidence of 1.1
cases per 100,000 persons compared with 0.8 cases per 100,000 persons among
female patients.
“Our analysis shows that females carry a reduced risk of ICC compared with
males after adjusting for age and race (P < .03), which could be due to a higher
incidence of disorders that cause hepatic inflammation like hepatitis C, liver
cirrhosis, and primary sclerosing cholangitis,” the authors said.
Black patients had a lower rate ratio of ICC vs White patients (0.83; 95% CI,
0.77-0.88), but people of Asian descent had a higher incidence than White
patients (1.4; 95% CI, 1.32-1.47). In terms of survival outcomes, the 1-, 3-, and
5-year survival rates were 36.3%, 12.8%, and 8.1%, respectively. The authors
said the low 5-year survival rate may partially be due to age, as 75% of the
people included in the analysis were over the age of 60.
“Younger patients aged less than 60 years had a better median survival time
of 9 months than those above 70 years (6 months) in our analysis,” they said.
The data affirmed the benefits of surgery. Those who underwent surgery
had a 72.1% lower risk of death than those who had nonsurgical interventions.
Those who had surgery alongside chemoradiotherapy, radiotherapy alone,
or chemotherapy alone had reduced death risks of 75.3%, 64.2%, and 73.1%,
respectively, compared with nonsurgical interventions. Still, the investigators
noted that surgery might not be an option for all patients, such as those with
metastatic disease.
They also examined whether lymph node removal during surgery affected
outcomes, and they found that it did. Patients who underwent lymph node
resection had a 64.1% lower risk of mortality compared with those who did not.
The authors said the study makes clear that ICC rates are a growing concern.
Between 2000 and 2006, the age-adjusted incidence was 0.6 cases per 100,000
people. By 2012 to 2017, the rate had increased to 1.1 cases per 100,000 people.
“Further, the rising incidence could be attributed to increasing rates of liver
cirrhosis, nonalcoholic fatty liver disease, and obesity in the United States,
which are established risk factors for ICC,” they said. ◆
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BCMA-Targeted Treatments in Multiple Myeloma:
Novel Approaches and Recent Advances
Introduction

Multiple myeloma (MM) is relatively rare,
representing only 1.8% (in 2022) of all new cancer
cases in the United States; however, it accounts
for 18% of all newly diagnosed hematologic
malignancies.1,2 Myeloma is more common in
men and among patients of African American
descent.1 The American Cancer Society reports
that fewer than 1% of new cases are in younger
patients; most patients are at least 65 years of
age.3 Patients who are overweight or have other
plasma cell diseases are at an increased risk of
developing myeloma.3

B-Cell Maturation Antigen as a Therapeutic
Target for Relapsed/Refractory
Multiple Myeloma

The National Comprehensive Cancer Network
(NCCN) guidelines currently reserve B-cell maturation antigen (BCMA)-targeted therapies for patients
with late myeloma relapses, defined as patients
who have received more than 3 prior therapies.4 As
more evidence becomes available about the use of
anti-BCMA therapies for combination treatment,
they may move to earlier lines of treatment or be
used in combination with other therapies.

Multiple Myeloma Overview

Plasma cells are a type of white blood cell that
help a patient’s immune system fight infection by
producing immunoglobulins. In MM, mutated
plasma cells become malignant and lead to uncontrolled immunoglobulin production which causes
end organ damage.5 Over time, these malignant
cells crowd out the healthy blood cells and damage
the solid part of bones (see Figure 11).1 Additionally,
myeloma cells produce antibodies known as
monoclonal immunoglobulins.6 Other names for
monoclonal immunoglobulin, a key marker in MM,
include monoclonal protein (M-protein), M-spike,
or paraprotein.6

FIGURE 1. Myeloma Cells1

MYELOMA
CELLS

Plasma cell disorders are classified into 3 categories by extent of involvement. These categories are
monoclonal gammopathy of undetermined significance, smoldering MM, and active (symptomatic)
MM.4,7 Patients with symptomatic MM often experience anemia, renal insufficiency, hypercalcemia,
and bone fractures.6 Given that MM is incurable,
treatment goals are progression-free survival
(PFS) and improved quality of life.8 Typically,
patients with successful treatment response show
improvement in blood counts, renal function, and
pain control.9,10 Recent developments in clinical
practice are focused on patients’ status of minimal
residual disease (MRD), as MRD appears to be
emerging as an independent prognostic marker.
MRD refers to a patient’s response to treatment,
particularly focusing on the depth of remission
after therapy completion. Patients who achieve an
MRD-negative status after treatment live longer
without disease progression.10,11 Current NCCN
guidelines recommend primary treatment with a
combination of 3 different agents, also known as
triplet therapy, consisting of a proteasome inhibitor
(PI), a steroid, and an immunomodulator.4 Lastly,
healthy as well as malignant plasma cells often
express a surface marker called CD38. Given that
there are several anti-CD38 monoclonal antibodies
(mAbs) available for use in the treatment of MM,
the addition of CD38-targeting mAbs to the treatment armamentarium is growing in acceptance for
standard-risk patients.12
Since 2010, patients newly diagnosed with MM
have had better survival outcomes than patients
diagnosed in earlier years. Specifically, more patients
with MM survived for 2 years post diagnosis in 2012
than in 2006. This trend is consistent with the 5-year
relative survival rates steadily improving.1,13

• B-cell maturation antigen
(BCMA)-targeted therapies for
multiple myeloma (MM) including
chimeric antigen receptor (CAR)
T-cell therapies such as idecabtagene vicleucel and ciltacabtagene
autoleucel and ispeciﬁc anti
bodies (BsAbs) such as belantamab
mafodotin-blmf have changed the
treatment paradigm for patients.
• Patients and healthcare facilities
must follow REMS program requirements to ensure safe monitoring
for and management of potential
adverse effects (AEs) of BCMAtargeted therapies.
• Managed care pharmacists can
help optimize the use of BCMAdirected therapies by ensuring
methods are in place for assessing
appropriateness of therapy, proactively preventing and managing
AEs, improving patient access, and
aiding in the reduction of overall
ﬁnancial to icit or patients with
relapsed or refractory MM.

TABLE 1. Revised International Staging System7,15
Stage

Biomarkers

1

β2-M <3.5 mg/L
Serum albumin ≥3.5 g/dL
Normal LDH
No high-risk CA

82%

2

Not stage 1 or 3

62%

Staging and Prognosis

Patients newly diagnosed with MM are stratified
as high risk or standard risk using the Revised
International Staging System (R-ISS).11 Prior to
R-ISS, the Durie-Salmon Staging System was used,
which utilized 4 criteria: hemoglobin, calcium,
number of bone lesions, and the production
rate of M-protein; however, it has recently fallen
out of favor.14 The International Working Group
recommends using the R-ISS to stratify patients
with newly diagnosed MM.15 This staging system,
presented in Table 1,7,15 combines serum albumin
and β2-microglobulin (β2-M) with chromosomal
abnormalities and serum lactate dehydrogenase
levels to evaluate prognostic value.7,15 When all
3 factors are considered, prognostic power is
improved and more effective personalized therapies may be utilized.15

Targeted Treatment

M PROTEINS

TAKE-AWAY POINTS

In MM, immunotherapy is a type of targeted
treatment. Unfortunately, cancer cells can become
resistant to targeted treatments. The target changes
through mutations and no longer interacts well

3

β2-M >5.5 mg/L, plus 1 of
the following:
• High-risk CA

40%

• High LDH
β2-M, beta-2 microglobulin; CA, chromosomal abnormalities; LDH, lactate
dehydrogenase.
Adapted from International Myeloma Working Group and National
Comprehensive Cancer Network Guidelines.

with therapy and/or the tumor finds a new pathway
to achieve growth independent of the target.
Investigators continue to explore combining
targeted therapies with chemotherapy or identifying
new therapies directed at a different target to
evade resistance.16
MM remains an incurable cancer, and relapse is
inevitable.8 Researchers and drug developers are
exploring novel therapies that are able to evade
drug resistance, which is often responsible for
relapses. Treatment often spares the most resistant »
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clones, making late-stage relapse difficult to treat.17
MM cells become drug resistant through multiple
pathways including18:
•

Abnormal drug transport

•

Complement resistance

•

Escape from apoptosis

•

Genetic mutations

•

Microenvironment

•

Neutralization

•

Persistence of cancer stem cells

•

Reduced target expression

Malignant plasmacytoid dendritic cells in the bone
marrow microenvironment promote MM cell growth,
survival, and the development of drug resistance.
This is precisely the mechanism by which one of the
backbones of triplet therapy, PIs, became an ineffective treatment option against MM. By upregulating
proteasome activity in MM cells, plasmacytoid
dendritic cells raise the IC50 concentrations (amount
of drug needed to inhibit cellular activity by 50%) of
PIs, making them ineffective against the disease.19

B-Cell Maturation Antigen Biology in
Multiple Myeloma

Myeloma cells express surface proteins, which
allows the immune system to easily recognize them,
and henceforth can serve as therapeutic targets.
BCMA, or CD269, is such an example. BCMA is an
attractive target because it is upregulated on malignant plasma cells, whereas previously developed
therapies (such as anti-CD38 therapies) target both
myeloma and healthy cells.20,21
The BCMA protein is a member of the tumor
necrosis factor receptor superfamily (TNFRSF-17).21
BCMA has 2 ligands: B-cell activating factor (BAFF)
and proliferative-inducing ligand (APRIL).21 Both
ligands are elevated 5-fold in patients with MM.21
Studies suggest that in MM, APRIL suppresses the
immune response in the bone marrow microenvironment while BAFF normally binds to BCMA and
drives antibody development and production.21,22
Soluble BCMA (sBCMA) prevents normal BAFF
signaling, which would stimulate normal B cell and
plasma cell development. Thus, patients with MM
have reduced antibody levels.22

B-Cell Maturation Antigen as a Biomarker

Historic prognostic markers for MM (β2-M,
M-proteins, and serum albumin) have limitations.23

High serum β2-M and low serum albumin reflect
high tumor mass.15 However, patients in renal
failure cannot clear β2-M, and levels remain
elevated, thus limiting the use of β2-M in monitoring disease response to treatment. Factors
unrelated to MM such as poor nutrition, acute or
chronic inflammation, and loss of albumin from
gastrointestinal or renal disorders limit using
albumin as a prognostic tool.23 M-protein levels
that are typically used to follow disease progression
cannot be used in patients with non-secretory
disease, in which myeloma cells make very
little M-protein.5,23
Patients with MM have elevated sBCMA levels,
which correlate to the percentage of plasma
cell infiltration in the bone marrow.23 The rapid
turnover of sBCMA (24–36-hour half-life) potentially allows early detection of changes in clinical
status.23 Researchers have found the prognostic
effect of sBCMA to be independent of serum
creatinine, which is of particular advantage over
the previously aforementioned biomarkers for
patients with renal impairment. Patients with
non-secretory disease also greatly benefit, as
clinicians used to have to rely on invasive and
expensive procedures for monitoring because
the patients lacked measurable M-protein levels.
sBCMA can serve as a biomarker to predict
clinical outcomes, PFS, and overall survival (OS).23
Patients now have several noninvasive tests,
sBCMA levels, and the previously mentioned
MRD status to monitor disease response
to treatment.23

Common B-Cell Maturation AntigenTargeted Treatment Modalities

Immunotherapy treatments targeting BCMA for
relapsed/refractory MM (RRMM) include antibody-drug conjugates (ADCs), chimeric antigen
receptor (CAR) T-cell therapy, and bispecific
antibodies (BsAbs).20 NCCN guidelines recommend
BCMA-targeted therapies for patients with late
relapses (>3 prior therapies).4 FDA-approved
anti-BCMA treatments (see Table 224-30), in order
of approval, include belantamab mafodotin-blmf,
idecabtagene vicleucel (ide-cel), and ciltacabtagene
autoleucel (cilta-cel).24-26 These treatments require
receipt of at least 4 prior therapies, including an
anti-CD38 mAb, a PI, and an immunomodulatory
agent.4,24-26 Clinicians must select effective treatment
regimens based on patient-specific prognostic
factors, as clinical trials comparing regimens headto-head are unavailable.

TABLE 2. Comparison of FDA-Approved BCMA-Targeted Therapies24-30
Therapy

Treatment
modality

FDA
approval

Production
timea

Belantamab mafodotin

ADC

2020

Available for
immediate usec

Ciltacabtagene autoleucel

CAR T cell

2022

Idecabtagene vicleucel

CAR T cell

2021

AWP
per doseb
$20,666

3

4-5 weeks

$558,000

1

4 weeks

$503,400

1

ADC, antibody-drug conjugate; AWP, average wholesale price; BCMA, B-cell maturation antigen; CAR, chimeric antigen receptor.
a
Time from cells received at manufacturing site and available to be shipped back to healthcare provider (time may vary).
b
Average wholesale price per average FDA-approved dose for 80-kg patient.
c
oes not need to e processed as patient speciﬁc.
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Average no.
of doses

Antibody-Drug Conjugates

ADCs are monoclonal antibodies combined
with a cytotoxic payload or drug using a linker.
MM-targeting ADCs bind to, and are internalized
by, myeloma cells. Once ADCs are within the target
cell, cleavable linkers are enzymatically processed
to release the toxic payload and induce selective cell
death. Non-cleavable linkers require degradation of
the attached antibody within lysosomes to release
the toxic drug.20,31 Belantamab mafodotin is the first,
and currently sole, ADC approved for the treatment
of MM. Belantamab has several unique toxicities
that require close monitoring and is therefore solely
available through a Risk Evaluation and Mitigation
Strategy (REMS) program. Its place in therapy will be
discussed in greater detail in subsequent sections.

Chimeric Antigen Receptor T-Cell Therapy

Chimeric antigen receptor (CAR) T-cell therapy
involves genetically modifying a patient’s own
T cells so that they are better able to recognize and
attack MM cells; they are not “one-size-fits-all.”32
Two BCMA-targeting CAR T-cell therapies have
been approved by the FDA. Ide-cel and cilta-cel are
FDA-approved CAR T-cell therapies for patients who
have previously received at least 4 other treatment options.24,26
These novel therapies can cause unique toxicities
that may be severe, and potentially fatal, thus
requiring close monitoring at specialized facilities by
highly trained personnel. Cytokine release syndrome
(CRS) is a common reaction caused by ide-cel and
cilta-cel. Patients may experience symptoms such
as fever, chills, hypoxia, hypotension, tachycardia,
fatigue, and headache. CRS requires prompt
diagnosis, intervention, and close monitoring until
symptom resolution. CRS that is grade 3 or higher
may require use of rescue agents such as tocilizumab and lead to prolonged hospitalization.24,26,32
Lastly, cellular therapy may be financially
toxic and takes 4 to 5 weeks to manufacture.24,26,33
Unfortunately, due to the extended production
period, patients may experience disease progression
while awaiting manufacturing completion.34 In
patients who are rapidly progressing, healthcare professionals may need to consider close
monitoring and, if needed, provide prompt
treatment with chemotherapy as a bridge to CAR
T-cell therapy.35

Bispecific Antibody Constructs

MM-targeting BsAbs are currently in the investigational phase. BsAbs are engineered to engage
CD3 receptors on T cells and tumor-specific
antigens on malignant cells.36 This dual specificity
results in T-cell binding to tumor cells, activation,
and tumor cell lysis.36 BsAbs mostly fall into 2
categories: fragment crystallizable (Fc) regions and
fragment antigen-binding (Fab) variable regions
and linkers.36 BsAbs lacking an Fc region consist
of 2 antigen-binding sites, following single-chain
fragment variable (scFv) design. This design contains
heavy- and light-chain variable regions, which are
relatively small and are usually connected by a
peptide linker. The scFv and linker format in BsAbs
can easily be modified by the addition of scFvs to
create trispecific BsAbs.36
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BsAbs are unique compared with CAR T-cell
therapy because they do not require production
and are available off the shelf.36 Patients can start
treatment with BsAbs immediately, and cost per
treatment is estimated to be lower compared with
CAR T-cell therapy.36,37 One limitation is that BsAbs
have short half-lives and require frequent administration.37 Because therapy can be easily interrupted,
management of treatment-related toxicities is more
straightforward.36
While there are not any currently approved
BsAbs for MM, ongoing trials for treatment of MM
are promising.36,38 Although not indicated for MM,
blinatumomab was the first BsAb approved in 2014
for treatment of B-cell precursor acute lymphoblastic leukemia.39

Choosing Successful Candidates
for Treatment With BCMA-Targeted Agents

Past clinical trial participants enrolled in anti-BCMA
studies were younger and included fewer African
Americans than what is reflected in clinical practice
and MM incidence rates.40 Additionally, the majority
of patients studied were heavily pretreated and were
being treated for RRMM. Future studies should
include a more representative population as well as
enroll patients who are newly diagnosed or receiving
treatment earlier in their disease course, overweight,
over 65 years of age, and patients with a diagnosis of
another plasma cell disease.

BCMA-Targeted Agents: Recent
and Emerging Clinical Data

Older treatments, while progressively more effective,
have not addressed the unmet need for effective treatments in patients who progress to full blown disease
or progress despite treatment. Newer, targeted
agents—some approved and some investigational—
are filling that gap. Specifically, BCMA-targeted agents
are being evaluated for use in combination therapy;
data for optimal placement of BCMA regarding
treatment sequencing is also being examined.

Belantamab mafodotin has a unique adverse
effect (AE) of ocular toxicity (71% incidence for all
grades), which may be quite serious and warrant
close monitoring; therefore, it carries a boxed
warning and is only available through a REMS
program. Prescribers as well as the healthcare
facility where the drug is administered must both be
enrolled and comply with the REMS requirements.25
This requirement for both the prescriber and the
healthcare facility enrollment is unique from other
REMS programs.
As part of REMS, close evaluation and monitoring
for ocular toxicity are required. Eye care professionals must perform an ophthalmic examination
for patients 3 weeks before starting belantamab
mafodotin and before every treatment to monitor
for corneal keratopathy. Prescribers must counsel
patients to use preservative-free lubricant eye drops
at least 4 times a day beginning with treatment
initiation and continuing until treatment has
ended. Wearing contact lenses during treatment
must be avoided, unless otherwise directed by
the patient’s eye specialist. Patients may also be
counseled that they may experience changes in
visual acuity, making driving and reading difficult;
however, some patients have reported a decrease in
symptom severity by the end of treatment.25,44 Other

medication-induced AEs include thrombocytopenia
(69% incidence for all grades) and infusion-related reactions (21% incidence for all grades).25
Belantamab mafodotin is not associated with severe
toxicities such as CRS or encephalopathy.25
The clinical trials for belantamab mafodotin are
ongoing to further elucidate its use in combination
therapy.42,45 DREAMM-6 is a phase 2 trial evaluating
belantamab in combination with approved regimens of either lenalidomide plus dexamethasone
or bortezomib plus dexamethasone in patients with
RRMM.46 DREAMM-7 is a phase 3, randomized trial
evaluating triplet therapy of belantamab mafodotin/
bortezomib/dexamethasone compared with
daratumumab/bortezomib/dexamethasone.47
A key factor in the treatment of MM, especially
as it relates to treatment-refractory disease, is the
variable distribution of BCMA on tumor cells.
This low BCMA expression allows cells with low
antigen density to escape treatment and is thought
to be linked to relapse in MM.48 DREAMM-5 is
a phase 1/2 platform trial, a sub-study that is
investigating belantamab in combination with
oral nirogacestat.49 Oral nirogacestat is a gamma
secretase inhibitor.50 A gamma secretase inhibitor
increases surface BCMA levels and improves CAR
T-cell recognition.48 Thus, oral nirogacestat is being »

Incidence rate
Drug

Landmark
trial

Adverse effect
(signs and symptoms)

Any

Any grade
No. (%)

Grade 3 or 4
No. (%)

128 (100)

127 (99)

89 (70)

77 (60)

Hematologic
Anemia

Idecabtagene
vicleucel

KarMMa

Febrile neutropenia

21 (16)

20 (16)

Neutropenia

117 (91)

114 (89)

Thrombocytopenia

81 (63)

67 (52)

45 (35)

2 (2)

CRS
(chills, fatigue, fever, headache, hypotension, hypoxia, tachycardia)

107 (84)

7 (5)

Neurological toxicities
(aphasia, confusion, delirium, encephalopathy, seizures,
somnolence, tremor)

23 (18)

4 (3)

Any

97 (100)

91 (94)

Hematologic

97 (100)

96 (99)

Anemia

79 (81)

66 (68)

Neutropenia

93 (96)

92 (95)

Gastrointestinal
Diarrhea

Belantamab mafodotin is currently the sole
FDA-approved ADC targeting BCMA.25,41

Belantamab mafodotin

Thrombocytopenia
Ciltacabtagene
autoleucel

CARTITUDE-1

77 (79)

58 (60)

Metabolism/nutrition

67 (69)

16 (16)

Gastrointestinal

62 (64)

4 (4)

CRS
(chills, fatigue, fever, headache, hypotension, hypoxia, tachycardia)

92 (95)

4 (4)

Neurological toxicities
(aphasia, confusion, delirium, encephalopathy, seizures,
somnolence, tremor)

20 (21)

9 (9)

1 (--)

1 (--)

HLH/MAS
(cytopenia, hypotension, hypoxia, multiple organ dysfunction, renal
dysfunction)

CAR, chimeric antigen receptor; CRS, cytokine release syndrome; HLH/MAS, hemophagocytic lymphohistiocytosis/macrophage activation syndrome.
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TABLE 3. Adverse Effects of CAR T-Cell Therapy for Multiple Myeloma53,55

Antibody-Drug Conjugates

In 2017, the FDA granted Breakthrough Therapy
designation to belantamab mafodotin and approved
it in 2020 based on the results of the DREAMM-2
trial.30,42 Approximately 30% of patients achieved
an objective response (at 2.5 mg/kg or 3.4 mg/kg
every 3 weeks), and approximately 20% of patients
achieved a very good partial response or better.25,43
At the 13-month follow-up, the median PFS
was 2.8 months.30
Belantamab mafodotin requires reconstitution
and subsequent dilution with normal saline and is
administered intravenously over 30 minutes. Once
infused, the small-molecule component, microtubular inhibitor monomethyl auristatin F, is released
from belantamab and prevents the MM cells from
dividing, leading to apoptosis. Therapy is administered at the FDA-approved dose of 2.5 mg/kg
intravenously once every 3 weeks until disease
progression or unacceptable toxicity.
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evaluated as a potential cornerstone of BCMA
combination therapy.51
EMBRACE is a phase 2, multicenter trial examining the efficacy of belantamab mafodotin as maintenance therapy in patients with RRMM who have
received commercially available CAR T-cell therapy
within the past 60 to 130 days. Study completion is
expected in January 2032.52

Chimeric Antigen Receptor T-Cell Therapy
Idecabtagene vicleucel

The FDA approved the first CAR T-cell therapy for
treatment of MM, ide-cel, in March 2021.33 Patients
are eligible if their treatment has failed to respond
with at least 4 prior types of therapy.24,33 Based
on the KarMMa study that included 128 ide-cel
recipients, 73% of treated patients responded and
responses lasted a median of 10.8 months.53 After
a single ide-cel infusion, median PFS and OS were
8.8 months and 19.4 months, respectively.53 Lastly,
at the 24-month follow-up period, 30% to 40% of
patients who had received a single dose of ide-cel
experienced clinically meaningful improvements in
cognitive function, disease symptoms, and AEs.54
Due to the potential of significant toxicities,
ide-cel is solely available through a restricted
program under REMS. In addition to CRS, the
labeling for ide-cel has a boxed warning for
neurologic toxicities, hemophagocytic lymphohistiocytosis/macrophage activation syndrome, and
prolonged cytopenias.24 Clinicians need to monitor
for prolonged cytopenias as well as CRS, neurologic
toxicities, and infections.24 Should patients develop
CRS, healthcare providers need to closely monitor
patients for potential cardiac and other organ
dysfunction until symptoms resolve (Table 353,55).24
Researchers are further investigating the place in
therapy of ide-cel. KarMMa-2 is evaluating ide-cel in
patients with high-risk RRMM, whereas KarMMa-3
is comparing the efficacy of ide-cel with current
standard regimens for RRMM. In trying to establish
the role of ide-cel earlier in therapy, KarMMa-4 is
investigating ide-cel for newly diagnosed MM, and
KarMMa-7 is studying the use of ide-cel in combination with other regimens for MM.56-60

Ciltacabtagene autoleucel

In February 2022, cilta-cel was the second CAR T-cell
therapy approved for the treatment of RRMM.61 The
pivotal, phase 1b/2, open-label study of 97 patients,
CARTITUDE-1, led to the approval by demonstrating
a 97% overall response rate to a single cilta-cel
infusion.55 The 12-month PFS was 77%, and OS was
89%.55 At the 18-month follow-up to CARTITUDE-1,
patients who had been heavily pretreated for their
MM and received 1 infusion of cilta-cel continued to
experience early, deep, and durable responses.62
Like ide-cel, cilta-cel is solely available through
a REMS program. Cilta-cel is labeled with a boxed
warning regarding CRS, immune effector cell-associated neurotoxicity, parkinsonism and Guillain-Barré
syndrome, hemophagocytic lymphohistiocytosis/
macrophage activation syndrome, and prolonged or
recurrent cytopenias (Table 353,55).26
Clinical trials are ongoing to further elucidate the
place of cilta-cel in MM therapy.55 CARTITUDE-4, a
phase 3, randomized clinical trial, is evaluating the
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efficacy of cilta-cel compared with standard therapy
with bortezomib, pomalidomide, and dexamethasone or daratumumab, pomalidomide, and dexamethasone for patients with relapsed and lenalidomide-refractory MM.63 CARTITUDE-2 is a phase 2
clinical trial evaluating overall MRD negativity for
patients after receiving 1 dose of cilta-cel.64

CAR T-Cell Therapy Administration
and Monitoring

Currently, the process required to prepare and
successfully treat a patient with CAR T-cell therapy is
complex and must be carried out as a well-designed
and carefully planned procedure. Before preparation
of the product, T cells are initially collected from
the patient through a process of leukapheresis and
then sent to a facility for manufacturing. During
the manufacturing process, the cells undergo gene
modification, expansion ex vivo, and freezing
for subsequent reinfusion. The patient-specific
CAR T-cell product is then transferred back to the
hospital and is reinfused into the patient.
Three days before receiving a CAR T-cell infusion
with ide-cel or cilta-cel, patients are pretreated
with lymphodepleting chemotherapy.24,26 The
chemotherapy regimen (typically consisting of
cyclophosphamide and fludarabine) decreases the
number of T cells present in order to accommodate
the infusion of the new CAR T cells.24,26 Two to 4 days
after completing chemotherapy (for ide-cel and
cilta-cel, respectively), after being premedicated
(with acetaminophen and diphenhydramine or
another H1-antihistamine), patients receive their
CAR T-cell infusion. It is important to note that
prophylactic systemic steroids must be avoided,
as they may interfere with CAR T-cell therapy.24,26
Ide-cel administration may take up to 30 minutes
to infuse, whereas cilta-cel bags infuse over 30 to 60
minutes.24 Before administration of the manufactured CAR T cells, at least 2 doses of tocilizumab (an
interleukin-6 receptor antagonist indicated to treat
CRS) must be available for each patient as part of the
required REMS programs.24,26,65
As part of the REMS requirement, clinicians
need to monitor patients daily for at least 7 days
after ide-cel infusion and for at least 10 days after
cilta-cel.24,26 Therapy-related toxicities require immediate intervention; therefore, patients must remain
within a 2-hour radius of the treatment facility for 4
weeks following CAR T-cell infusion.
FDA-approved BCMA-targeted therapies are solely
available through REMS programs.24-26 From an
institutional perspective, to gain REMS certification,
a facility must implement certain safety protocols
(such as having at least 2 doses of tocilizumab
available for each patient receiving a CAR T-cell
infusion). It is important to train or hire specialized
staff and maintain their certifications, keep appropriate program documentation, and other criteria.
The NCCN recommends REMS processes become
standardized to allow efficient care.66 Minimizing
the REMS barriers and incorporating them into
workflows through standardization may assist with
ease of use and compliance.
Patients must be instructed to refrain from driving
and performing other hazardous activities for at
least 8 weeks after infusion. This restriction is in

place because there is a potential for experiencing
altered mental status, seizures, and altered or
decreased consciousness. Other unique counseling
points that patients must be aware of include HIV
testing. The lentiviruses used to manufacture CAR
T-cell therapy have short spans of RNA that are
identical to that of HIV. Providers should educate
CAR T-cell recipients that some commercial HIV
tests may yield false-positive results.24,26
Patients should avoid immunization with
live vaccines for at least 6 weeks before starting
lymphodepleting chemotherapy, during treatment, and until immune recovery.24,26 Notably,
CAR T-cell recipients are likely to have a blunted
response to COVID-19 vaccines in comparison
with healthy individuals. However, the American
Society of Hematology and the American Society for
Transplantation and Cellular Therapy both strongly
support COVID-19 vaccination of this vulnerable
patient population as early as 3 months after CAR
T-cell therapy administration.67

Future Directions in CAR T-Cell Therapy
Currently Under Investigation

Current research focus on development of CAR T-cell
therapy is impressive. Approximately 900 clinical
trials utilizing CAR T-cell therapy are expected to be
registered between 2020 and 2025; these evaluations
reflect a doubling in active research of allogeneic cell
products.68 The clinical challenge with allogeneic
therapy is that the recipient is at risk for developing
graft-versus-host disease; thus, other areas of focus
are development of CAR T-cell therapies that would
ameliorate toxicities and challenges that allogeneic
CAR T-cell products pose.
A genetic engineering technique is being explored
in efforts to eliminate this graft-versus-host
response, specifically for utilization in CAR T-cell
therapy. This technique replaces the gene coding
for a key protein involved in T-cell recognition for
the CAR gene. PBCAR269A is an “off-the-shelf” CAR
T-cell candidate using T cells from healthy donors
that are engineered so as to avoid eliciting the host’s
immune system upregulation. The FDA has granted
orphan drug description for PBCAR269A in the
treatment of MM. Researchers are also investigating
the use of PBCAR269A in combination with oral
nirogacestat.69
Another CAR T-cell construct under investigation
is bb21217. This agent uses the same CAR molecule
as ide-cel, with the addition of a phosphoinositide 3
kinase inhibitor to enrich drug product for memory-like T cells and positively influence duration of
response. Updated results from the phase 1 CRB-402
study are encouraging and support the hypothesis
that a prolonged duration of response is associated
with the memory-like T-cell phenotype.70

T Cell ngaging ispecific Antibo ies
Investigational Agents

Talquetamab and teclistamab are BsAbs currently in
clinical trials.71,72 Researchers are investigating both
agents as monotherapy and in combination with
other anticancer therapies.73,74 Talquetamab targets
CD3 on T cells and GPRC5D, a novel MM target.
Talquetamab is being studied in heavily pretreated
patients with MM. Talquetamab recipients in the
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MonumenTAL-1 phase 1 trial achieved high overall
responses that deepened over time. The phase 1b
TRIMM-2 study is evaluating talquetamab in combination with daratumumab and hyaluronidase-fihj.71
Teclistamab is a bispecific immunoglobulin G4
antibody targeting both BCMA and CD3 receptors.
The FDA granted teclistamab Breakthrough Therapy
designation in June 2021.72,75 Recently, the results
of the evaluation of teclistamab as monotherapy in
the MajesTEC-1 phase 1/2 trial showed that patients
who had previously received triplet therapy or had
RRMM and were placed on teclistamab experienced
a high rate of deep and durable responses at a
median follow-up of 14.1 months. Teclistamab
recipients achieved an overall response rate of 63%
(39.4% of whom achieved a complete response or
better). Forty-four (26.7%) patients were found to
have no MRD; 46% of patients who had achieved
CRS also achieved MRD negativity. The median
duration of response was 18.4 months, and the
median duration of PFS was 11.3 months.76 Both
talquetamab and teclistamab have safety profiles
comparable with each other when used as monotherapy; combination therapy with either agent also
carries a tolerable AE profile.
Another BsAb agent being evaluated is AMG 701.
It has 2 scFvs as well as an Fc region for extended
half-life. Investigators are evaluating AMG 701 as
monotherapy and in combination with pomalidomide, with and without dexamethasone.77 The phase
1 trial began in November 2017, and completion is
expected by 2028.36,77

Managed Care Considerations
Economic Burden of Multiple Myeloma

Despite MM being a rare malignancy, the economic
costs associated with care are high in comparison
with most other cancer types.78 Factors associated
with increasing costs for patients with MM include
therapy costs, hospitalizations, indirect costs,
and outpatient costs.13,78 Therapy costs arise from
a multitude of factors including combination
regimens consisting of 3- to 4-drug regimens, novel
therapies such as CAR T-cell therapy, and the need
for ongoing long-term treatment until disease
progression. Furthermore, because MM is incurable,
patients require multiple lines of treatment due to
relapse, as ongoing treatment is the sole option for
avoiding succumbing to the disease.79
The IQVIA Institute for Human Data Science
estimates global spending on oncology drugs will
reach $269 billion by 2025.80 Specifically, in the
United States, IQVIA highlights MM because annual
spending has increased 20% or more since 2017.
This increase reflects the arrival of new treatment
options to the market with novel mechanisms
of action, improved diagnosis rates, and longer
treatment durations.80
The National Cancer Institute’s Physician Data
Query cancer information summary about financial
toxicity and cancer treatment states, “financial
toxicity and financial distress are used to describe
how out-of-pocket costs can cause financial
problems for a patient.”81 Patients who have MM are
at a higher risk of financial toxicity, as they are likely
to develop advanced-stage cancer, recurrent cancer,
and cancer with a poor prognosis.81 This summary

also highlights an important method to reduce
financial toxicity by “introducing value-based
pricing so that patients can choose higher-value
treatments with lower out-of-pocket costs.”81

Phase-Based Cost Modeling

Depending on the patient’s disease stage or
phase (pre-diagnosis, initial, continuing care, and
terminal), treatment costs differ because treatments
change with disease progression.78 A retrospective
cohort study matched data from 4533 patients from
the Surveillance, Epidemiology, and End Results
Program database (2007 to 2015) and Medicare
administrative claims data (2006 to 2016).78 This
study estimated incremental phase-specific costs for
the 4 phases of MM care and found that phase-specific costs follow a U-shaped curve, with higher
costs in the initial phase, dipping for continuing
care, and then increasing again for terminal care.78
As OS improves, patients may spend more time
receiving continuing care, thus raising the overall
long-term costs. Lastly, in the current treatment
landscape in the United States, hospitalization is
one of the most expensive healthcare services.78 A
cost modeling analysis demonstrated cost savings
by moving inpatient treatment administration
to the outpatient settings. Ability to perform this
cost-shifting and delivery of care would lead to a
tremendous financial advantage, especially with
BsAb and CAR T-cell therapy.82,83 Lastly, patients need
access to treatment centers to reduce travel and/
or relocation burden.80 Administering treatment
in the outpatient setting may alleviate some of the
patients’ geographic concerns.82

Adverse Effect-Related Healthcare Costs

MM treatments are prone to adverse reactions,
management of which may warrant hospitalization.
Some AEs are associated with certain specific
regimens; experiencing these AEs leads to variation

EBOncology

in related healthcare costs.84 For example, while
treatment costs associated with treating deep vein
thromboses are high, costs associated with CRS
management are much higher.84,85 CRS management requires inpatient hospitalization, longer
intensive care unit lengths of stay, close follow-up
and monitoring, and delivery of costly therapies
for management of CRS, among others. All of these
factors greatly increase healthcare resource utilization required for management of severe CRS (eg,
grade ≥3), meaning a greater overall total cost of care
for MM treatment.85
Medicare bundles outpatient costs with inpatient
claims when patients are admitted to the hospital
within Medicare’s 3-day payment window. Should
patients be admitted after receiving CAR T-cell
therapy as an outpatient, the healthcare facilities
and providers would potentially lose reimbursement
for administration of CAR T-cell therapy, as they
would lose the ability to claim Part B benefits.83
This type of reimbursement strategy by the payers
encourages some healthcare providers to maintain
CAR T-cell therapies as inpatient treatments.

Rates of Relapse in Multiple Myeloma

Because MM is incurable, relapse is inevitable.8
Over the course of the disease, patients with MM can
expect periods of sustained response or remission
followed by relapses (Figure 286). The first response
period for patients can last 2 to 3 years, but response
durations shorten with each subsequent relapse.
Clinicians may manage relapses by adding dexamethasone to ongoing maintenance therapy or by
switching patients to a new regimen. Unfortunately,
for some patients, the duration of their remissions
is much shorter and is termed “early relapse.” Early
relapse occurs in patients during or shortly after
first-line therapy. A small percentage of patients
experience very early relapse, defined as occurring
within the first 9 months after diagnosis.87 »

FIGURE 2. Disease Trajectory of Multiple Myeloma With Time86
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MM treatment is lifelong and, regardless of the
duration of remission, most patients will need
repeated courses of medications and biologics.
Patients receiving third-line, fourth-line, and further
treatments incur high healthcare costs. Specifically,
AE-related costs are high and increased during later
lines of therapy.88

ICER Report on Anti-BCMA Therapy for
Relapsed/Refractory Multiple Myeloma

Out-of-pocket costs for patients can be onerous.
With anti-BCMA therapies in particular, ancillary
costs represent barriers to care and worsening
inequities.40 The Institute for Clinical and Economic
Review (ICER) published an analysis and a model
of cost-effectiveness of anti-BCMA therapies for the
management of triple-, quad-, or penta-refractory
MM disease. The report suggests that threshold
pricing for ide-cel of about $192,000 and approximately $230,000 for cilta-cel would meet a $100,000
quality-adjusted life-year (QALY). Approximately
43% of patients treated with ide-cel and 50% of
cilta-cel recipients would be able to be treated
within the following 5 years before exceeding the
annual ICER budget threshold of $819 million per
year. Given aforementioned budget impacts as well
as challenges with patient access, ICER issued an
affordability and access alert for CAR T-cell therapies. The ICER analysis also evaluated belantamab
therapy. Threshold pricing for belantamab to meet
a $100,000 QALY is approximately $8300 per vial.
ICER did note that findings for belantamab therapy
are more challenging to identify due to a degree of
uncertainty of the relationship between PFS and OS
of anti-BCMA therapy. Access to belantamab for all
patients requiring treatment within the following 5
years could be obtained without crossing the $819
million per year budget threshold; therefore, ICER
did not issue the same warning for belantamab as
they did for CAR T-cell agents.40
ICER addressed possible payment and reimbursement challenges, such as payers preferring to
employ prior authorization strategies to ensure that
these treatments are used appropriately and will
benefit eligible patients. Considering the limited
evidence, ICER recommends restricting or limiting
coverage of repeat doses of CAR T-cell therapy, or the
trial of a different CAR T-cell treatment.40 ICER also
calls upon payers to recognize that treatment may
require costly travel to specialized centers as well as
lost wages for caregivers.40
Medicare payment structures for one-time
therapies with high costs are inefficient, as seen
with using CAR T-cell therapy for lymphoma. ICER
suggests Medicare consider increasing new technology add-on payments and allow the Centers for
Medicare & Medicaid Services to buy directly from
manufacturers, negotiating a value-based payment
including outcomes-based measures.40
Contract-based coverage may not apply for
patients intended to receive CAR T-cell therapy as
single-case agreements (SCAs) with specific payers
have been the standard. SCAs are becoming unsustainable as treatment with CAR T-cell therapy grows
because SCAs require that the specific payer approve
treatment for each individual patient—a laborheavy and time-consuming prospect.35,83 Clinicians,
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billing, and finance representatives should consider
payer-specific coverage requirements before
proceeding with enrollment and purchasing CAR
T-cell therapy.35 Payers may require certain care
aspects be provided in outpatient rather than
inpatient settings or require lymphodepleting
chemotherapy and cellular therapy administration
be approved as a bundle.35 Individual organizations
should establish which team is responsible for
budgeting, purchasing, and monitoring invoices in
their workflows before enrolling individual patients
with specific companies for receipt of CAR T-cell
treatments. Programs may choose to assign responsibility to the cellular therapy program, pharmacy
department, or a collaborative effort with different
teams accounting for specific responsibilities.35

Cost-Effective Treatment Strategies

Novel approaches may be effective for patients who
are unresponsive to other treatments. Novel treatment also, unfortunately, comes with an additional
cost and inconvenience: multifaceted toxicity.89
Costs for FDA-approved CAR T-cell therapies are
exponentially higher for patients compared with
ADCs. Cilta-cel and ide-cel have average wholesale
prices of $558,000 and $503,400 per estimated
average dose, respectively, whereas the average
wholesale price of belantamab is approximately
$20,666 per estimated average dose.27-29 On a perpatient basis, most patients are able to be treated
with 1 infusion of CAR T-cell therapy, while patients
treated with belantamab typically require 2 to 3 vials
of belantamab per dose administered every 3 weeks.
Belantamab recipients, on average, are able to
undergo 3 treatment cycles before discontinuation
due to disease progression as per DREAMM-2.30
Current NCCN guidelines do not delineate which
treatments should be chosen for patients who
have failed 3 or more regimens.4 BCMA-targeted
therapies may be challenging to add to formularies
without further stratification. Providers must classify
patients by treatment type to reserve BCMA-targeted
agents for patients who will benefit but are also fit
enough for treatment without incurring significant
additional cost.
The American Society of Clinical Oncology (ASCO)
notes that direct costs to patients are pivotal in
clinical decision making. Stratifying patients based
on treatment affordability and value may help
clinicians and patients share decision making. Thus,
aiming to assess the value of cancer treatment,
ASCO formed a Task Force on the Cost of Cancer
Care in 2007 (it was renamed the Value in Cancer
Care Task Force in 2013). ASCO charged the task
force with developing a framework to help patients
and physicians assess the value of new treatments
compared with standards of care. ASCO is focusing
on 3 elements of quality healthcare delivery as
encouraged by the Institute of Medicine: efficacy,
toxicity, and cost.90
The conceptual framework provides calculations
for advanced disease and a separate framework for
the adjuvant setting. Both frameworks calculate a
score for the regimen’s toxicity, net health benefit,
and cost. The advanced disease framework determines the regimen’s clinical benefit (based on a
score of OS, PFS, or response rate) and awards bonus

points for symptom palliation and treatment-free
intervals. The framework for the adjuvant setting
score sheet also determines the regimen’s clinical
benefit; however, it assigns an OS score (based on a
hazard ratio [HR] for death). If an HR is not reported,
disease-free survival is used. Both frameworks
determine regimen cost based on drug acquisition
cost. The advanced disease framework is based
on treatment regimen costs per month, while the
adjuvant setting framework is based on treatment
regimen costs in total (cost per cycle x number
of cycles).90
Clinicians can use tools to assess value and help
manage costs, but patients are often unprepared for
expensive treatment premiums. Patients are seldom
aware of financial assistance tools that are available
or how to find affordable treatment.90 Use of grants
and third-party foundations can aid in treatment
affordability. Lastly, manufacturer websites
often outline support services. For example,
the manufacturer of belantamab mafodotin offers
access and reimbursement services to assist patients
and healthcare professionals. Services include91:
•

Benefits investigation

•

Co-pay assistance

•

Ophthalmology support services

•

Patient assistance program

•

Prior authorization and appeals support

The manufacturer of ide-cel offers co-pay assistance for insured patients and access to therapy
for uninsured patients. Dedicated patient support
navigators provide customized solutions throughout
the patient’s treatment journey.92 Similarly, the
manufacturer of cilta-cel offers a patient support
program to assist with costs and provide guidance
for patients and caregivers.93

Future Directions of Minimal
Residual Disease

Clinicians are progressively incorporating MRD
assessment and status into routine care for patients
with MM. Current NCCN guidelines recommend
assessment for sustained MRD negativity, defined
as 2 consecutive MRD-negative results 12 months
apart. Healthcare providers can offer patients with
MRD negativity an opportunity to stop maintenance
therapy while lowering costs and improving quality
of life. Researchers presented a long-term study
using MRD negativity as a marker for discontinuing
maintenance therapy. Patients underwent annual
MRD testing. The cohort of patients able to stop
maintenance therapy experienced an estimated
lifetime savings of $916,000 per patient, which translated to an annual cost savings to the institution
of $181 million.94 Future studies should consider if
patients who are MRD negative can stop treatment
and achieve the same benefit.89 Clinicians should
continue monitoring patients during treatment
discontinuation. This cost-effective approach
also improves health outcomes for the patient by
avoiding potential AEs from indefinite therapy.
Ongoing research and real-world observations will
determine long-term health outcomes of MRD
testing during maintenance therapy.94
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Modified Dosing

Extended dosing intervals may offer cost savings
for patients. For example, preliminary results from
the DREAMM-9 trial show extended dose schedules
and lower doses maintain patients’ high overall
response rate.45 Receiving belantamab less often
and at a lower dose may translate to cost savings
for patients. This approach is not applicable to
CAR T-cell therapy because it is only administered
once. Clinical trials are ongoing to assess response
durability for CAR T-cell therapy.62
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Conclusions

Although operational hurdles exist, BCMA-targeted
therapies are changing the therapeutic landscape
and improving survival in patients with MM.
Patients now have hope that MM becomes a chronic
condition and is possibly curable. While clinicians
wait for guidelines to be updated and include the
innovative available therapies, institutional, patient,
and provider preferences will drive treatment
selection. Cost-effective strategies are imperative
and need to be clear and flexible, treating each
patient with MM as an individual. Institutions
should address standard workflows to improve
incorporation of REMS requirements, payer
reimbursement strategies, and optimization of
individualized care for patients with MM. ◆
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ASSESSMENT QUESTIONS

1.

What is the role of B-cell maturation
antigen (BCMA) as a biomarker for
multiple myeloma?

5.

A. Less sensitive than β-microglobulin
for disease monitoring
B.

Decreased levels associated with
sur i al eneﬁt

C. Predictive of response to
targeted therapy

A. Premedication with systemic
corticosteroids

D. Should be assessed prior to each
cycle of therapy
2.

B.

B.

Soluble BCMA leads to increased
antibody production and is easily
measured for disease progression.

D. Prophylactic antimicrobials for
cytomegalovirus
6.

C. Soluble BCMA levels are dependent
on renal clearance and can be a
surrogate for disease progression.

B.

Ciltacabtagene autoleucel:
T cell engaging ispeciﬁc anti od

C. Nirogacestat: irreversible BCMA
tyrosine kinase inhibitor
D. Teclistamab: anti-CD38
monoclonal antibody
4.

B.

Chimeric antigen receptor T-cell
(CAR T-cell) therapy encompasses
genetically modifying a patient’s own
T cells so they can recognize and attack
multiple myeloma (MM) cells. Within
the MM treatment paradigm, CAR T-cell
therapy is indicated in which of the
following settings?

Dexamethasone

C. Methylprednisolone
D. Tocilizumab

Which BCMA-targeted medication is
matched correctly with its construct?
A. Belantamab mafodotin-blmf:
antibody-drug conjugate

Following receipt of CAR T-cell therapy
with idecabtagene vicleucel, WM
develops grade 2 cytokine release
syndrome (fever, chills, headache) and is
also hypotensive. Which treatment is the
most appropriate for WM?
A. Acetaminophen

D. BCMA is expressed exclusively on
mature B cells.
3.

Monitoring for cytokine
release syndrome

C. Ophthalmic examinations
before each cycle

Which characteristics make BCMA
a useful biomarker in the treatment
of multiple myeloma?
A. BCMA is expressed on mature B cells
and healthy cells.

VC is a 65-year-old man who has
progressed on 5 prior lines of therapy,
including his most recent treatment
regimen of aratumumab carfil omib
and pomalidomide. VC presents
for his first ose of belantamab.
Which counseling point is most
appropriate to share with him?

7.

8.

Which of the following is a
potential barrier to the use of
BCMA-targeted therapies?
A. Assessment of serum BCMA levels
prior to administration
B.

High out-of-pocket costs

C.

dentiﬁcation o a matched donor

D. Complex treatment schedule
9.

Which strategy may be useful in
mitigating the costs associated with
BCMA-targeted therapies?
A. Implementation of
contract-based coverage
B.

Implementation of singlecase agreements

C.

aluation o pa er speciﬁc
coverage prior to proceeding with
anti-BCMA therapies

D.

dentiﬁcation and training o 1 speciﬁc
employee for management of all
institutional claims

10. Which of the following statements most
accurately re ects the 202 nstitute
for Clinical and Economic Review
C
assessment of belantamab
mafodotin therapy?

JP is a 70-year-old woman with rapid
progression of her multiple myeloma.
JP has received 4 prior lines of therapy,
including daratumumab, bortezomib,
lenalidomide, and dexamethasone.
JP’s oncologist is interested in trying
BCMA-directed therapy. Which option
would be the most appropriate for JP?

A. Belantamab cost-effectiveness could
not be assessed given a degree
of uncertainty in the relationship
between progression-free and
overall survival.

A. Belantamab mafodotin

C. Due to budget impact and patient
access challenges, ICER issued an
affordability and access alert for
belantamab therapy.

B.

Ciltacabtagene autoleucel

C. Idecabtagene vicleucel
D. Talquetamab

B.

D.

Belantamab could be accessible for
all patients requiring treatment and
remain within budget thresholds.

t the current threshold o $100,000
per quality-adjusted life-year, belantamab mafodotin is not cost-effective
based on the current outcomes and
pricing.

A. First-line setting in high-risk patients
ineligible for hematopoietic stem
cell transplant
B.

Relapsed or refractory setting after
4 or more prior lines of therapy

C. Relapsed or refractory setting
after failure of hematopoietic
stem cell transplant
D. Relapsed or refractory setting in combination with an immunomodulator (eg,
lenalidomide) and an anti-CD38 monoclonal antibody (eg, daratumumab)
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Evaluating the Expanding Role of PARP Inhibitors
in the Treatment of Ovarian Cancer
Overview of Ovarian Cancer

An estimated 233,565 women were living with
ovarian cancer in the United States in 2019. In
2022, the number of new cases of ovarian cancer is
estimated to be around 19,880, making up about 1%
of all new cancer cases. It is projected that 12,810
patients with ovarian cancer will die, accounting for
about 2.1% of all cancer-related deaths. The relative
5-year survival for ovarian cancer, when considering
those diagnosed with local, regional, and metastatic
disease, is around 49.7%. Ovarian cancer is most
frequently diagnosed among women aged 55 to
64 years, where the median age at diagnosis is 63
years. The percentage of ovarian cancer deaths is
highest among women aged 65 to 74 years, as 4 of 5
patients are diagnosed with advanced disease and
the median age at death is 70 years.1,2
The most common pathologic subtype of ovarian
cancer is epithelial adenocarcinoma, making up
about 90% of all ovarian cancer cases. Epithelial
adenocarcinomas can be further broken down by
histopathologic subtypes known as high-grade
serous (70%), endometrioid (10%), clear-cell (10%),
mucinous (3%), and low-grade serous (<5%).3 Less
common pathologic subtypes of ovarian cancer
include germ cell tumors, which can be highly
aggressive, sex cord-stromal tumors, carcinosarcoma (malignant mixed mullerian tumors), and
small cell tumors.4 Ovarian cancer pathology
grading includes grades 1-3, with grade 1 being
more well differentiated and grade 3 being more
poorly differentiated.5
While a direct cause of ovarian cancer has yet to
be identified, sporadic, or non-hereditary ovarian
cancer, generally accounts for 90% of all ovarian
cancers in the United States.6 The risk of developing
the disease is inversely proportional to the number
of a woman’s lifetime ovulations. Consequently,
events associated with ovulation suppression, such
as increasing numbers of full-term pregnancies,
longer duration of lactation, and oral contraceptive
use, are associated with a decreased risk of developing ovarian cancer. Certain factors associated
with increased ovulation and lifetime estrogen
exposure, such as nulliparity, early age of menarche
or late-onset menopause, and use of hormone
replacement therapy, carry an increased risk of
developing ovarian cancer. Inflammatory conditions, such as endometriosis or pelvic inflammatory
disease can increase the risk of ovarian cancer.
However, surgeries such as tubal ligation and hysterectomy can reduce the risk.4 Some studies have
shown an association between obesity and smoking
and the development of ovarian cancer, but results
have varied.7,8 Environmental factors, such as
products like talc, may also contribute to risk but
have not been conclusively confirmed.9 Familial
and hereditary syndromes are less common and
account for 10% to 15% of all ovarian cancers.6,10,11
Familial history—mainly patients having 2 or more
first-degree relatives with ovarian cancer, including
those with BRCA1/2 genotypes (hereditary breast
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and ovarian cancer syndrome) or those families who
may be affected by Lynch syndrome—particularly
carries a risk for early-onset ovarian cancer.12,13
Not only do mutations in BRCA1/2 and genes
associated with Lynch syndrome contribute to the
development of ovarian cancer, but certain germline
mutations in other genes can also increase the
development of ovarian cancer, including ATM,
BRIP1, NBN, PALB2, STK11, MSH1, MSH6, RAD51C,
and RAD51D.14,15
Due to the anatomical placement of the ovaries
within the body, ovarian cancer can sometimes
be difficult to detect and diagnose at an early and
curable stage. Symptoms associated with ovarian
cancer include bloating, pelvic or abdominal pain,
early satiety, and urinary frequency or urgency.16-18
Current literature and professional societies do not
support routine screening for ovarian cancer in
the general population. However, many resources
support the recommendation stating that women
with symptoms suggestive of ovarian cancer should
be referred to a gynecologic oncologist for evaluation.19 Meta-analyses of data from randomized
controlled trials evaluating screening by using the
measurable blood test for serum cancer antigen 125
(CA-125), which is commonly found to be elevated
in patients with ovarian cancer, show that screening
may increase the chance of diagnosis at an earlier
stage and may somewhat prolong survival in those
diagnosed with ovarian cancer; however, screening
was not found to improve ovarian cancer-related
mortality overall. Studies have shown that a risk-reducing bilateral-oophorectomy in women deemed
high risk for developing ovarian cancer (those with
BRCA1/2 mutations or who have a family history)
has been associated with reducing risk of developing
ovarian cancer.20,21

PARP Inhibitors in Ovarian Cancer:
The Basics of Drug Therapy

Genomic instability of a tumor results in DNA
abnormalities that consist of point mutations,
tandem duplications, and translocations, thus
inducing carcinogenesis and progression of
tumors. PARP enzymes participate in DNA transcription, cell cycle regulation, and DNA repair, as
shown in Figure 1.22
Based on its role in DNA repair, the inhibition
of PARP results in further genomic instability
and the accumulation of damaged cells in cell
cycle arrest.23 Single-strand breaks (SSB) in DNA
occur frequently in rapidly growing cells. Often,
SSB are repaired mostly by the PARP-dependent
base excision repair (BER) pathway. Survival of
cells occurs through efficient SSB repair. PARP
inhibitors interfere with the repair of SSB by BER
(Figure 1).22 Double-strand breaks (DSB), which are
converted from unrepaired SSB, are lethal to cells.
BRCA1/2 are tumor suppressor genes and play a
crucial role in sustaining integrity of the genome by
restoring DSB via the homologous recombination
repair (HRR) pathway.24 These 2 proteins operate

TAKE-AWAY POINTS

•

Ovarian cancer causes more deaths
each year than any other gynecologic cancer in the United States.

• Poly (ADP-ribose) polymerase
(PARP) inhibitors are approved in
multiple settings for the treatment
of ovarian cancer.
• With the use of targeted medications revolutionizing the treatment
of ovarian cancer, optimal understanding of place in therapy,
adverse effect management, and
ﬁnancial urden o these oral therapies are vital for pharmacists as
frontline healthcare professionals.
• Awareness of FDA approvals and
guideline recommendations are
needed to improve access and
optimize usage of these effective treatments.
• Effective oral chemotherapy
counseling can equip patients with
the tools and knowledge necessary
to manage adverse effects and
promote medication adherence.

at different stages of DNA damage response and
DNA repair. BRCA1 is a pleiotropic DNA damage
response protein that performs checkpoint activation and DNA repair, whereas BRCA2 is a facilitator
of the HRR mechanism.25 To guarantee overall
genome stability and cell survival, HR-proficient
(HRD-) cells can then repair DSB originated from
SSB. Conversely, HR-deficient (HRD+) cells that do
not have the ability to repair those DSB undergo
cell apoptosis and, subsequently, cell death, as
shown in Figure 2.26

Biomarkers of Response to PARP Inhibitors

Patients with ovarian cancer will often require
multiple treatment regimens in the setting of
disease recurrence. Patients who relapse 6 months
or more after they have already received their
primary platinum-based chemotherapy regimen are
characterized as platinum sensitive. However, those
patients who relapse fewer than 6 months from
their initial chemotherapy are defined as platinum
resistant. Further combination, platinum-based
chemotherapy is preferred in those patients who
still have platinum-sensitive disease at their
first recurrence. However, non−platinum-based
chemotherapy regimens are ideal for patients who
have platinum-resistant disease.27 The majority
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of high-grade serous ovarian cancers are typically
platinum sensitive upfront. Even with ideal therapies, these cancers will frequently relapse and
ultimately become platinum resistant.28 In general,
70% of patients with advanced stage ovarian cancer
relapse and stage I or II patients relapse at a rate of
20% to 25%.29 As highlighted in Table 1,27,30-34 PARP
inhibitors are approved in a variety of settings for
both platinum-sensitive and platinum-resistant
disease while Table 227,30-32 describes the characteristics of the class. Maintenance treatments with PARP
inhibitors have surfaced as a significant tactic to
lengthen the interval between treatment responses
and disease relapses.28
Both somatic (relating to one’s tumor) genomic
testing and germline (relating to one’s hereditary
background) testing of variants for cancer risks and
genes related to pharmacogenetics and pharmacodynamics have led to the development of genetic
testing within standard clinical practices. As part
of an initial workup for newly diagnosed ovarian
cancer, germline and somatic BRCA1/2 testing are
recommended per the National Comprehensive
Cancer Network (NCCN) guidelines.27 In addition,
assessing HR deficiency (HRD) can provide
supplementary guidance for PARP inhibitor-based
maintenance therapy. In the upfront setting, choice
of somatic testing should, at a minimum, optimize
the identification of molecular alterations that can
inform the use of interventions having demonstrated benefit in this setting, including BRCA1/2
and HRD status in the absence of a germline
BRCA mutation. In the recurrence setting, tumor
molecular analysis is recommended to include,
at a minimum, tests to identify potential benefits
from targeted therapies that have tumor-specific or
tumor-agnostic benefit, including but not limited to
BRCA1/2, HRD status, and others. These considerations are listed in Table 3.27
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FIGURE 1. Mechanism of Action of PARP Inhibitors22
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FIGURE 2. Role of PARP in DNA Damage Repair26
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The Treatment Landscape of PARP Inhibition
in Ovarian Cancer
In most patients, the primary treatment for ovarian
cancer generally consists of debulking surgery after
appropriate staging, followed by systemic chemotherapy. NCCN-preferred regimens for primary
therapy include paclitaxel plus carboplatin every
3 weeks or paclitaxel plus carboplatin and bevacizumab every 3 weeks followed by bevacizumab
maintenance. In addition, hormonal therapies may
be an option based on certain histology subtypes.
Clinical data have placed PARP inhibitors on the
map in the primary treatment setting as maintenance therapy in various settings and recurrent/
refractory treatment.27
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First-line Maintenance Therapy

Following completion of chemotherapy, patients
should be evaluated for response to therapy and
examined for any long-term complications. In
patients with stages II-IV ovarian cancer who
achieve a complete response (CR) or a partial
response (PR) to initial platinum-based chemotherapy, maintenance therapy with a PARP inhibitor
may be an additional treatment option. Table 434-38
summarizes the clinical trials used in helping define
the roles of these agents.27 »

Survival

Survival

BER, base excision repair; DSB,double-strand breaks; HR, homologous recombination; SSB, single-strand breaks.
Republished from Zheng F, Zhang Y, Chen S, Weng X, Rao Y, Fang H. Mechanism and current progress of Poly ADP-ribose polymerase (PARP) inhibitors in the
treatment of ovarian cancer. Biomed Pharmacother. 2020;123:109661, under the terms of the CC BY 4.0 License.
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NIRAPARIB

OLAPARIB

Niraparib, an oral PARP inhibitor, is used in the
frontline maintenance setting. The PRIMA trial
was a double-blind, phase 3 trial that included
patients with newly diagnosed advanced ovarian
cancer and randomized them to receive niraparib
or placebo once daily after response to platinum-based chemotherapy.37 The primary end point
in this trial was progression-free survival (PFS)
in HRD+ patients and in the general population.
Results showed that those who received niraparib
had significantly longer PFS compared with
those who received placebo, regardless of BRCA/
HRD status. The median PFS in all patients was
13.8 versus 8.2 months (hazard ratio [HR], 0.62;
P <.001), and the median PFS in HRD+ patients
was 21.9 versus 10.4 months (HR, 0.43; P <.001).
With regard to safety, anemia in 31% of patients,
thrombocytopenia in 28.7%, and neutropenia in
12.8% were among the most common grade 3 or
higher adverse effects (AEs) noted with niraparib.
Seventy-one percent of patients receiving niraparib
required dose reductions and 12% discontinued
therapy due to toxicity. Myelosuppressive events
were a main reason for discontinuing therapy, and
there was 1 case of myelodysplastic syndrome
(MDS) with niraparib.37 Given these results,
niraparib is the only PARP inhibitor FDA approved
for the maintenance treatment of advanced
ovarian cancer with a CR or PR to first-line
platinum-based chemotherapy, irrespective of
BRCA or HRD status.32

One of the first trials to declare PARP inhibitors as a
viable primary maintenance treatment option was
the SOLO-1 trial. This phase 3 trial compared singleagent olaparib versus placebo as maintenance
therapy in patients with newly diagnosed, advanced
ovarian cancer who had a germline or somatic
BRCA1/2 mutation and who had a CR or PR after
first-line platinum-based chemotherapy.38 A total of
260 patients were randomized to olaparib 300 mg
orally twice daily, and 131 patients were randomized
to placebo as maintenance monotherapy for up to 2
years. After results matured at the 5-year follow-up,
the median PFS was significantly prolonged with
olaparib (56.0 vs 13.8 months; HR, 0.33). The median
treatment duration was 24.6 months in the olaparib
arm and 13.9 months in the placebo arm. Serious
AEs occurred in 21% of patients in the olaparib
group versus 12% of patients in the placebo
group.38 Anemia was the most common serious AE,
occurring in 7% of patients in the olaparib group
and in no patients in the placebo group. The most
common AEs that led to discontinuation were
nausea and anemia.35 Because the SOLO-1 trial
excluded patients who received bevacizumab within
the primary systemic chemotherapy regimen, the
benefit of olaparib as a single agent after chemotherapy plus bevacizumab is not known. Olaparib
is FDA indicated for the maintenance treatment of
patients with germline or somatic BRCA-mutated
advanced ovarian cancer in CR or PR to first-line
platinum-based chemotherapy.30

TABLE 1. PARP Inhibitor Approvals and Places in Therapy27,30-34

RUCAPARIB

NCCNSupported Use

Niraparib
(Zejula)

Olaparib
(Lynparza)

Rucaparib
(Rubraca)

Frontline
maintenance;
stage II-IV
advanced disease

Monotherapy: if CR or PR after:

Monotherapy: if CR or PR
after primary platinum-based
chemotherapy with g/sBRCA1/2
mutation

Monotherapy: if CR or PR
after primary platinum-based
chemotherapy (Off-label
supported in stage III/IV disease
T
scientiﬁc
literature; not FDA approved or
incorporated into NCCN as of
June 2022.)

• Primary platinum-based chemotherapy
not including bevacizumab
(FDA approved irrespective of
biomarker status)
• Primary platinum-based chemotherapy
including bevacizumab in patients with
g/sBRCA1/2 mutation

In combination with bevacizumab:
if CR or PR after primary platinumbased chemotherapy with HRD+
(BRCA1/2 mutation or genomic
instability)

Recurrent
maintenance;
platinum sensitive

Monotherapy: If not previously used for
patients with platinum-sensitive recurrent
disease who completed ≥2 lines of
platinum-based therapy (preferred
for those with a BRCA mutation)
and in CR or PR

Monotherapy: If not previously used
for patients with platinum-sensitive
recurrent disease who completed
≥2 lines of platinum-based therapy
(preferred for those with a BRCA
mutation) and in CR or PR

Monotherapy: If not previously
used for patients with platinumsensitive recurrent disease who
completed ≥2 lines of platinumbased therapy (preferred for
those with a BRCA mutation)
and in CR or PR

Recurrent
treatment

Monotherapy: Preferred if persistent
disease or recurrence after ≥3 prior lines
o chemotherap and
deﬁned as

Monotherapy: Preferred if persistent
disease or recurrence after ≥2
prior lines of chemotherapy and
gBRCA mutation (off-label NCCN
category 2A supported)

FDA indication withdrawn
June 2022; NCCN category 3

1. BRCA mutated
or
2. Genomic instability with progression
>6 months after response to last
platinum-based therapy

(FDA approved for gBRCA mutated
after ≥3 prior therapies.)

In combination with bevacizumab:
for platinum-sensitive persistent disease
or recurrence in patients with previous CR
and relapse ≥6 months after completing
prior chemotherapy (off-label NCCN
category 2A supported)
CR, complete response; gBRCA, germline BRCA; g/sBRCA, germline/somatic BRCA
omprehensive ancer et or
partial response.
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Olaparib can also be used in primary maintenance
in combination with bevacizumab. The PAOLA-1
trial was a phase 3, randomized, double-blind,
placebo-controlled trial.36 Patients received bevacizumab 15 mg/kg every 3 weeks for up to 15 months
with either olaparib 300 mg twice daily (n = 537)
or placebo (n = 269) for up to 24 months. This
trial included patients with and without BRCA1/2
mutations. The median PFS in the BRCA wild-type
and HRD+ group was 28.1 versus 16.6 months (HR,
0.43). The median PFS in the HRD+ group, including
those BRCA mutated, was 37.2 versus 17.7 months
(HR, 0.33). In patients with a BRCA mutation, the PFS
benefit was significant for those patients with HRD
positivity but was not significant for those who did
not have HRD. Overall survival (OS) results were not
mature at the time of analysis. In terms of safety, the
most common AEs of all grades that occurred at a
higher incidence in those patients receiving olaparib
in combination with bevacizumab were fatigue,
nausea, and anemia. The most common serious AE
that occurred more with the olaparib/bevacizumab
arm was anemia. MDS/acute myeloid leukemia
(AML) or aplastic anemia occurred in 1% of patients
receiving olaparib/bevacizumab versus fewer than
1% of patients receiving placebo/bevacizumab.36
Olaparib is FDA indicated and supported by NCCN in
combination with bevacizumab for the maintenance
treatment of patients with advanced ovarian cancer
with a CR or PR to first-line platinum-based chemotherapy and whose cancer is associated with HRD+,
either by a BRCA mutation or genomic instability,
with NCCN guidelines calling out support for use
following primary therapy including bevacizumab.27,30
The ATHENA-MONO trial was a randomized,
double-blind, phase 3 trial in patients with newly
diagnosed advanced ovarian cancer who have
achieved a response after completion of cytoreductive surgery and initial chemotherapy. Patients
were randomized to rucaparib 600 mg orally twice
daily or placebo. PFS was significantly improved
with first-line rucaparib maintenance monotherapy
versus placebo. Median PFS was 20.2 months in the
rucaparib group versus 9.2 months in the placebo
group in the intent-to-treat population (HR, 0.47;
P <.0001). Median PFS in the HRD+ subgroup was
28.7 months with rucaparib versus 11.3 months with
placebo group (P = .0004) while the HRD-negative
subgroup had a median PFS of 12.1 months with the
rucaparib group and 9.1 months with the placebo
group (HR, 0.65; P = .0284). The most common
serious AEs were anemia (rucaparib, 28.7% vs
placebo, 0%) and neutropenia (14.6% vs 0.9%).
Median treatment duration was 14.7 months in the
rucaparib arm and 9.9 months with placebo.34 As of
June 2022, rucaparib is not currently FDA approved
as maintenance treatment of patients with advanced
ovarian cancer with a CR or PR to first-line platinum-based chemotherapy.34

Recurrent Maintenance Therapy

homologous recom ination deﬁciency positive

ational

Aside from upfront maintenance, PARP inhibitors also have a role in another maintenance
therapy setting. This setting specifically includes
patients who have achieved a CR or PR to their
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platinum-based chemotherapy in the recurrent,
platinum-sensitive disease setting, irrespective
of BRCA status.27
NIRAPARIB

Niraparib received an FDA indication based on
the NOVA study, which investigated 553 patients
with platinum-sensitive recurrent ovarian cancer
and randomized patients to receive niraparib or
placebo maintenance once daily.39 Patients with
and without BRCA mutations were included.
The PFS was found to be improved with niraparib
maintenance regardless of most recent response to
platinum-based treatment. Those patients receiving
niraparib without a germline BRCA mutation had a
PFS of 12.9 months versus 3.8 months with placebo,
but those with a BRCA mutation had a PFS of 21
months versus 5.5 months with placebo. The most
common AEs reported in the niraparib arm were
thrombocytopenia in 33.8% of patients, anemia
in 25.3%, and neutropenia in 19.6%, which were
managed with dose modifications.39 Based on this
study, the FDA approved single-agent niraparib
maintenance therapy for patients with recurrent
ovarian cancer with a CR or PR to their most recent
line of platinum-based recurrence therapy, irrespective of biomarker results.32

aspartate aminotransferase levels in 10% versus
none, respectively.42 With these results, rucaparib
is FDA indicated for the maintenance treatment of
patients with recurrent ovarian cancer with a CR or
PR to platinum-based chemotherapy, irrespective of
biomarker results.31

RUCAPARIB

With an FDA approval based on the ARIEL3 trial,
rucaparib made its debut for maintenance therapy
independent of BRCA status in patients with
recurrent ovarian cancer who achieved a CR or
PR with platinum-based chemotherapy following
platinum-sensitive relapse. The study randomized
564 patients with platinum-sensitive recurrent
ovarian cancer to receive rucaparib 600 mg twice
daily or placebo with and without BRCA/HRD
positivity.42 The median PFS in the intention-to-treat
population was 10.8 months in the rucaparib group
compared with 5.4 months in the placebo group
(HR, 0.36; P <.0001). Some of the most common
grade 3 or higher AEs were anemia or decreased
hemoglobin in 19% of the rucaparib group versus
1% in the placebo group and increased alanine or

As disease continues to recur, no standard therapy
regimen exists. If patients can tolerate therapy
without limiting AEs, it is common for patients with
recurrent ovarian cancer to receive multiple lines
of therapy. PARP inhibitor monotherapy was first
approved in this recurrent disease treatment setting
due to relatively high activity in patients, even after
multiple lines of chemotherapy.43
NIRAPARIB

Niraparib was evaluated in the phase 2 QUADRA
trial in which 463 patients with recurrent ovarian

TABLE 2. PARP Inhibitor Clinical Pearls27,30-32
Drug
characteristics
Common
dosing

Niraparib

Olaparib

Monotherapy: 200-300 mg PO daily until
disease progression or unaccepta le to icit
ma 6 months or primar maintenance

Monotherapy: 300 mg PO
BID until disease progression
or unaccepta le to icit
ma 2 months or primar
maintenance

•

or patients weighing 77 g 170 l
with a platelet count 150,000 mc ,
recommended dose is 200 mg
dail

• For patients weighing ≥77 kg (≥170 l
a platelet count ≥150,000 mc ,
recommended dose is 00 mg
dail
With bevacizumab for platinum-sensitive
recurrent treatment: 200-300 mg PO daily
until disease progression or unaccepta le
to icit

ucaparib
Monotherapy 600 mg
until
disease progression or unaccepta le
to icit ma 2 months or
primar maintenance

With bevacizumab as
primary maintenance: 300
mg PO BID until disease
progression olapari ma 2
months e aci uma ma 15
months

Monitoring

wee l or the ﬁrst month, then
monthl or the ne t 11 months, then
periodicall
lood pressure and heart rate
monthl or the ﬁrst ear, then periodicall

at aseline, then monthl
therea ter renal unction

at aseline,
then monthl therea ter

eta olism
drug
interactions

•

•

a or su strate

•

inor su strate

•

gl coprotein

•

gl coprotein

ar o lesterases to inacti e meta olite
and then undergoes glucuronidation

•

gl coprotein

•
Class adverse
e ects 20

1 2, 2 6,

• Moderate inhibitor: CYP1A2
ea inhi itor

2 19, 2 9,

ausea, atigue, anemia, omiting, decreased appetite

ther common
ad erse e ects
20

onstipation, musculos eletal and
a dominal pain, neutropenia, insomnia,
headache, d spnea, rash

Diarrhea

dominal pain, rash, d sgeusia,
ele ated
T T, constipation,
diarrhea, throm oc topenia,
,
stomatitis, neutropenia

Notable
laboratory
abnormalities

ncreased glucose 66
magnesium 6

ncreased creatinine

ncreased creatinine 98
increased cholesterol 8

Warnings and
precautions

T

17

,

, decreased

0.8

,

0.1

1.5 ,
pneumonitis 0.8 , T

,

1.7
7

AST/ALT, aspartate aminotransferase/alanine aminotransferase; BID, twice daily; CBC, complete blood count; HTN, hypertension; MDS/AML, myelodysplastic
syndrome/acute myeloid leukemia; mg, milligrams; PRES, posterior reversible encephalopathy syndrome; URI, upper respiratory tract infection; VTE, venous
thromboembolic event.

TABLE 3. Genetic Mutations in Ovarian Cancer27
BRCA1 or BRCA2
• Germline can be passed to offspring
• Somatic arises in tumor cells
Wild type
Normal or mutation not present

Mutated
Not normal or mutation present

Homologous recombination

Deficiency
D
Repair pathway broken or not
wor ing or not proﬁcient
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cancer received niraparib 300 mg once daily.44
Overall, patients were included if they received 3 or
more previous chemotherapy regimens, though
patients within the study received a median of
4 prior lines of treatment. Twenty-six percent of
those patients had platinum-sensitive disease,
33% had platinum-resistant disease, 35% had
platinum-refractory disease, and 7% were unknown.
An overall response rate (ORR) was achieved by 28%
(13/47) of HRD+ patients in the primary efficacy
population.44 Niraparib is FDA approved for the
treatment of advanced ovarian cancer treated
with 3 or more prior chemotherapy regimens
with HRD+ status defined by deleterious BRCA
mutation or genomic instability and progression
more than 6 months after response to the last
platinum-based chemotherapy.27,32 NCCN guidelines and compendium also support niraparib
off-label in combination with bevacizumab for
platinum-sensitive persistent or recurrent disease »

Recurrent Disease Treatment

OLAPARIB

The SOLO-2 trial randomized 295 patients with
platinum-sensitive recurrent ovarian cancer with
a germline BRCA mutation to receive olaparib or
placebo maintenance after already receiving 2 or
more prior lines of therapy.40 Median PFS in the
olaparib group was significantly longer than in
the placebo group at 19.1 versus 5.5 months (HR,
0.3; P <.0001).40 Median OS was 51.7 months with
olaparib compared with 38.8 months with placebo
(HR, 0.74; P = .054).41 Twenty-six percent of patients
in the olaparib group and 8% of patients in the
placebo group experienced serious AEs, with the
most common being anemia. One patient in the
olaparib group received a diagnosis of AML with
an outcome of death.40 Olaparib is FDA indicated
as maintenance therapy for patients with platinum-sensitive recurrent ovarian cancer with a CR
or PR to their most recent line of platinum-based
recurrence therapy, irrespective of BRCA status
despite the trial design.30
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as it significantly improved PFS in the phase 2
AVANOVA2 study.27,33 It is important for managed
care pharmacists to understand when NCCN
expands coverage for cancer therapy off-label
in order to expand access to the latest cancer
care, where applicable, and limit unwarranted
hurdles in coverage.
OLAPARIB

Olaparib was evaluated in a multicenter, nonrandomized, phase 2 trial that enrolled 154 patients
who had deleterious germline BRCA1/2-mutated
advanced ovarian cancer and had received 3 or more
prior lines of treatment.45,46 Patients who received
olaparib had an ORR in the study population of
34%, and 30% in patients with platinum-resistant
disease, while the median duration of response for
platinum-resistant disease was 8 months.46 Although
olaparib is FDA approved for the treatment of
recurrent, advanced ovarian cancer with a germline
BRCA mutation following 3 or more prior lines of

therapy, the NCCN guidelines and compendium
support off-label olaparib use in germline BRCAmutated patients following 2 or more prior lines of
chemotherapy.27,30
This earlier line use is supported in part by the
phase 3 confirmatory SOLO3 trial, which evaluated
olaparib versus physician’s choice nonplatinum
chemotherapy (pegylated liposomal doxorubicin,
paclitaxel, gemcitabine, or topotecan) in patients
with germline BRCA1/2-mutated, platinum-sensitive
relapsed ovarian cancer who received at least 2
prior lines of platinum-based chemotherapy.47 For
the primary end point, olaparib improved blinded
independent central review (BICR)-assessed ORR
at 72% versus 51% with chemotherapy (odds ratio
[OR], 2.53; P = .002).47 The final analysis, presented
at the Society of Gynecologic Oncology 2022
Annual Meeting on Women’s Cancer, demonstrated
no significant difference in OS (median OS, 34.9
months olaparib and 32.9 months chemotherapy;
HR, 1.07; P = .714).48

TABLE 4. Summary of Upfront PARP Inhibitor Maintenance Trials34-38
Trial

Patient population

Regimen

fficacy results

ATHENAMONO

Newly diagnosed,
advanced ovarian cancer
with CR or PR after
ﬁrst line platinum ased
chemotherap
iomar er
agnostic enrollment

ucapari 600 mg
PO BID
vs
place o

Safety results any gra e

edian
, all patients
20.2 s 9.2 months
, 0.52
P .0001 .
edian
,
s 11. months
P .000 .

28.7
, 0. 7

•
•

atigue 56

•

ncreased

PRIMA

Newly diagnosed,
advanced ovarian cancer
with CR or PR after
ﬁrst line platinum ased
chemotherap
iomar er
agnostic enrollment

lapari 00 mg
PO BID +
e aci uma
15 mg g
e er
wee s
vs

edian
, all patients
22.1 s 16.6 months
, 0.59 P .001
edian
,
,
7.2 s 17.7 months

e aci uma
15 mg g e er
wee s place o

Median PFS, HRD+, nonm 28.1 s 16.6 months
, 0.

irapari 00 mg
dail 200 mg
PO daily if
77 g or T
150,000 mc

edian
, all patients
1 .8 s 8.2 months
, 0.62
P .001

place o

s8

•

omiting 2

s 12

sgeusia 21

s6

ematologic A s 20
nemia 7
s9

•

eutrophil count decreased 28

•

T count decreased 2
onhematologic A s
ausea 5
s 22

•

atigue 5

•

omiting 22

s 11

ematologic A s 20
nemia 1
s 10

•

mphopenia 2

•

onhematologic A s
ausea 57
s 28
onstipation

9

•

atigue

s 0

5

NIRAPARIB
s9

•

eadache 26

20
s 19

s 15

•

nsomnia 25

s 15

•

omiting 22

s 12

Newly diagnosed,
advanced ovarian cancer
with
m and
or
a ter ﬁrst
line platinum ased
chemotherap

lapari
PO BID
vs

00 mg

edian
,
m
56.0 s 1 .8 months
0.

place o

,

•

ecreased

•

eutropenia 26

•

onhematologic A s
ausea 77
s 8

•

atigue 6

•

omiting

T 28

s7

iarrhea

•

onstipation 28

s 19

sgeusia 26

•

dominal pain 25

s
s 19

ematologic A s 20
nemia 9
s 10
eutropenia 2

s 12

AE, adverse effect; BID, twice daily; BRCAm, BRCA mutated; CR, complete response; HR, hazard ratio; HTN, hypertension; PFS, progression-free survival; PLT,
platelet; PR, partial response.
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The phase 2 OVARIO study assessed niraparib plus
bevacizumab in 105 patients with advanced ovarian
cancer after achieving a CR or PR to frontline
platinum-based chemotherapy plus bevacizumab.
The primary end point was PFS rate at 18 months
starting from treatment initiation of niraparib plus
bevacizumab maintenance.54,55 At 6 and 12 months,
PFS rates were 90% and 75%, respectively. At 18
months, the PFS rate was 62% in the overall population and 76% in the HRD+ population. Overall,
the addition of niraparib maintenance to first-line
platinum-based chemotherapy plus bevacizumab
showed benefit in patients with advanced
ovarian cancer.54,55
OLAPARIB

s 25

•

•

20

s 15

•

•

s

s1

s 2
0

s7

Rucaparib was assessed in part 1 of the ARIEL2
trial, which was a phase 2 study initially including
patients with ovarian cancer with either germline
or somatic deleterious BRCA mutations, as well as
additional patient populations.49 This study enrolled
206 patients who had progressed 6 months or more
following their most recent platinum-based treatment, with 46% of patients having tried 2 or more
regimens. The median PFS was 12.8 months within
the BRCA-mutated group, with a median duration
of treatment of 5.7 months.49,50 Based on this trial,
rucaparib was FDA approved in December 2016 for
the treatment of recurrent, advanced ovarian cancer
with deleterious germline or somatic BRCA mutations following 2 or more prior lines of therapy.31
However, the manufacturer voluntarily withdrew
this FDA indication on June 10, 2022, following
data from the postmarketing ARIEL4 trial, which
found an increased risk of death with rucaparib over
chemotherapy in patients with pretreated BRCAmutated ovarian cancer.51
ARIEL4 was a randomized phase 3 trial evaluating
rucaparib or chemotherapy (paclitaxel, carboplatin,
cisplatin, or platinum-doublet) in patients with
germline or somatic BRCA1/2-mutated platinum-resistant or platinum-sensitive ovarian cancer
who received 2 or more previous chemotherapy
regimens.52 An interim analysis found that OS
for rucaparib was lower than chemotherapy, 19.6
months versus 27.1 months (HR, 1.55). Patients
included in the platinum-sensitive subgroup had
a 12% increased risk of death with rucaparib, and
platinum-resistant patients had a 72% increased
risk of death with rucaparib compared with chemotherapy.53 This highlights the risk of FDA approvals
based on surrogate end points before OS data.

Emerging PARP Inhibitors and Expanded
Indications in the Pipeline
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RUCAPARIB

The OReO trial is a phase 3b, randomized, doubleblind, placebo-controlled, multicenter study investigating the efficacy and safety of olaparib maintenance re-treatment in patients with relapsed ovarian
cancer who have had disease progression following
maintenance therapy with a PARP inhibitor and a CR
or PR to subsequent treatment with platinum-based
chemotherapy.56 In the BRCA1/2-mutated group,
the duration of first PARP inhibitor treatment must
have been 18 months or longer following a first line
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of chemotherapy or 12 months or longer following a
second or subsequent line of chemotherapy. For the
non-BRCA−mutated group, the duration of first
PARP inhibitor therapy must have been 12 months
or more following a first line of chemotherapy or 6
months or more following a second or subsequent
line of chemotherapy. Early results, available in
a 2021 abstract from the European Society for
Medical Oncology, demonstrate maintenance
olaparib re-treatment significantly improved PFS,
irrespective of BRCA mutation status. In the BRCAmutated cohort, the median PFS was 4.3 months
with olaparib versus 2.8 months with placebo (HR,
0.57; P = .022). In the non-BRCA−mutated cohort,
median PFS was 5.3 months with olaparib versus
2.8 months with placebo (HR, 0.43; P = .002).56
Further results are awaited to provide guidance on
the appropriateness of PARP inhibitor re-treatment
beyond disease progression.
RUCAPARIB

The ATHENA-COMBO trial is a randomized,
double-blind, phase 3 trial evaluating maintenance
rucaparib plus nivolumab versus rucaparib in
patients with newly diagnosed advanced ovarian
cancer who achieved a response after completion
of cytoreductive surgery and initial chemotherapy.57
The ATHENA-COMBO trial results are anticipated
in early 2023 due to slower than estimated event
count.58 As of May 2022, the FDA asked the manufacturer for more clinical trial data regarding rucaparib
in combination with nivolumab as a first-line
ovarian cancer maintenance treatment.59
VELIPARIB

Veliparib, an investigational PARP inhibitor, was
studied in the VELIA trial, an international, phase 3,
placebo-controlled trial that assessed the efficacy
of veliparib added to first-line therapy of platinum-based chemotherapy and continued as maintenance monotherapy in patients with previously
untreated stage III or IV high-grade serous ovarian
carcinoma.60 A total of 1140 patients were randomly
assigned to chemotherapy plus placebo followed
by placebo maintenance (control), chemotherapy
plus veliparib followed by placebo maintenance
(veliparib combination only), or chemotherapy
plus veliparib followed by veliparib maintenance
(veliparib-throughout). VELIA’s primary end point
was PFS within the veliparib-throughout compared
with the control group, evaluated sequentially in
the BRCA-mutation cohort, the HRD+ cohort, and
the intention-to-treat population. This trial did not
require patients to have a CR or PR before maintenance therapy; therefore, patients only required
an absence of progression during their first-line
platinum-based chemotherapy regimen and no
major toxicities.60
Within the BRCA-mutated cohort, the median
PFS was 34.7 months in the veliparib-throughout
group compared with 22 months in the control
group (HR, 0.44; P <.001). Within the HRD+ group,
the median PFS was 31.9 months compared with
20.5 months, respectively (HR, 0.57; P <.001).
Finally, in the intention-to-treat population, the
median PFS was 23.5 months versus 17.3 months
(HR, 0.68; P <.001). Adding veliparib to first-line

chemotherapy without maintenance therapy did
not improve PFS. OS results are not yet reported.
Regarding safety, there was a higher percentage of
patients in the veliparib-throughout group who
experienced all-grade thrombocytopenia (58% vs
33%), anemia (64% vs 53%), neutropenia (75% vs
68%), and nausea (80% vs 68%) compared with the
control group without concurrent veliparib and
chemotherapy. There was 1 MDS event reported in
the veliparib-combination-only group, and 1 AML
event reported in the veliparib-throughout group.60
Overall, VELIA potentially broadens opportunities
for PARP inhibitor usage, exploring veliparib concurrently with chemotherapy and also in those with
stable disease in addition to a CR or PR following
frontline chemotherapy. Nonetheless, veliparib is
still investigational and not FDA approved for any
indication at this time.

Managed Care Considerations
Economic Burden

The rapid escalation in cancer care costs places a
large financial burden on patients with cancer and
their families. Loss of productivity, reduced income,
high out-of-pocket (OOP) costs, asset depletion,
and increasing medical debt increase the financial
toxicity of cancer care.61 The total cost of cancer care
must be taken into strong consideration as financial
toxicity has been found to increase mortality, bankruptcy risk, and nonadherence, while decreasing
quality of life. Up to 45% of cancer survivors either
skip, take less, or avoid filling prescription medication as a cost-coping behavior associated with
financial hardship.62
Working-age patients with advanced-stage
ovarian cancer have significantly higher costs
compared with those without cancer.63 The typical
cost of care for a woman with ovarian cancer in the
first year after surgery alone, per 2017 data, was
around $100,000. Patients endure approximately
3% of these costs as OOP expenses.64 Patients with
ovarian cancer are treated with a large amount
of health care assets such as surgery, hospitalizations, provider appointments, and chemotherapy
treatments administered in hospital units, cancer
centers, or outpatient facilities. Because many of
these oral oncology drugs cost $150,000 or more
annually, patients may be paying a significant OOP
amount without an annual limit.65 Given that the
majority of patients with ovarian cancer are diagnosed when younger than 65 years, understanding
the economic burden of ovarian cancer in a patient
population where sparse data currently exist
regarding the economic consequences of the disease
is paramount.63
A study by researchers at the University of
Alabama evaluated cost-sharing patterns among
patients, payers, and financial assistance programs
for patients with ovarian cancer receiving PARP
inhibitors in 2019. The average total monthly PARP
inhibitor drug cost was $12,422. Patients paid an
average OOP cost of $46 per month, while payers
had the highest costs at $12,019 per month, on
average. Financial assistance programs were widely
used, covering an average of $358 per month.66
Financial assistance programs play a critical role
in ensuring access to PARP inhibitors. Nearly 50% of
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patients with ovarian cancer in a single-institution
study used these programs.66 Oral oncolytic
manufacturers may champion patient assistance
programs that offer financial assistance or free drug
product (through in-kind product donations) to
certain individuals, such as those with low income,
to supplement any existing prescription drug costs.67
Co-pay assistance cards also exist for patients with
private health insurance but may vary depending
on the medication and manufacturer’s program.
Despite the benefits of PARP inhibitors and the
availability for financial assistance programs to
select patients, the high acquisition cost of these
therapies can limit their accessibility.

Managed Care Strategies

As payers may be responsible for the largest portion
of monthly PARP inhibitor costs, they also bear
the responsibility of being stewards of healthcare
dollars. A primary goal of a payer is to support highquality, cost-effective cancer care. One of the first
steps in doing so is to ensure adequate molecular
and genetic testing. Effective biomarker testing can
promote timely, appropriate treatment selection and
decrease inappropriate spend. The identification
of women with HRD+ or BRCA-mutated ovarian
cancer has significant clinical impacts on treatment
planning and the role of targeted therapies. Genetic
testing in ovarian cancer has been shown to have a
prognostic and predictive value.68 Secondly, payers
have a responsibility to provide fast, expeditious
coverage for cancer therapy that follows evidencebased medicine and coverage standards. Here,
managed care pharmacists can play a large role in
expanding access, in the form of payer coverage, for
the latest, cutting-edge cancer therapies by identifying supportive off-label coverage sources, such as
the NCCN compendium and eligible peer-reviewed
scientific literature.
To ensure therapy follows high quality-of-care
standards, payers may leverage managed care tools
such as prior authorization, quantity limits, split-fill
programs, oncology clinical pathways, novel
payment models, and in less common scenarios,
step therapy where a preferred PARP inhibitor is
used before a nonpreferred product.69 In a shift
from fee-for-service reimbursement to valuebased care reimbursement, payers may leverage
alternative payment models such as physician
or facility pay-for-performance programs where
a preferred PARP inhibitor is incentivized by the
payer to drive preference toward that product.70
Step therapy or other novel preferred product
strategies with respect to PARP inhibitors are
complex, given these drugs have different uses in
ovarian cancer depending on the treatment setting
(primary maintenance, refractory maintenance,
later-line treatment) and indication-specific
biomarker requirements.
In efforts to advance value-based care, payers may
implement oncology clinical pathways. Oncology
clinical pathways, as defined by the American
Society of Clinical Oncology, are in-depth, evidencebased protocols for cancer care, including but not
limited to anticancer treatment regimens for specific
patients, including the type, stage, and molecular
subtype of the cancer. Pathways programs utilize »
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a subset of treatment protocols that are selected
based on efficacy, toxicity, affordability, and resource
utilization. Oncology clinical pathways have been
associated with lowering costs while maintaining
or improving outcomes.71 Payers may use provider
incentive programs to increase pathway adherence
in efforts to reduce treatment variation, improve
the quality of care, and reduce costs or provide a
more predictable pattern of oncology drug spend.72
Preferred PARP inhibitor strategies can be incorporated by payers, and even providers, into oncology
clinical pathways.
Determining the value of PARP inhibitors to aid
in preferred drug selection can be a difficult task.
Because it was unclear whether PARP inhibitor
maintenance therapy could universally enhance
clinical benefits relative to cost of delivery, a study
was conducted comparing a “PARP inhibitor-for-all”
to a biomarker-directed frontline maintenance
therapy as an approach to value-based care.
Findings showed that the PARP inhibitor-for-all
strategy was more costly yet provided greater PFS
benefit compared with the biomarker-directed
strategy for each PARP inhibitor trial—the PRIMA
(niraparib), VELIA (investigational veliparib),
and PAOLA-1 (olaparib plus bevacizumab) trials.
The mean cost per patient for the PARP inhibitor-for-all strategy was $166,269, $286,715, and
$366,506 for the PRIMA, VELIA, and PAOLA-1 trials,
respectively. The mean cost per patient for the
biomarker-directed strategy was $98,188, $167,334,
and $260,671 for the PRIMA, VELIA, and PAOLA-1
trials. Incremental cost-effectiveness ratios
(ICERs), reported as US dollars per quality-adjusted
progression-free life-year (QA-PFY) gained, of PARP
inhibitor-for-all compared with biomarker-directed
maintenance were: $593,250/QA-PFY for PRIMA,
$1,512,495/QA-PFY for VELIA, and $3,347,915/
QA-PFY for PAOLA-1. Previous analyses have
shown that widespread PARP inhibitor use in the
recurrent treatment setting is not cost-effective,
which aligns with this trial. Significant PFS benefit
comes directly from the biomarker-positive
patients where the PFS hazard ratios were lower
in these 3 trials (HR, 0.33-0.57). With current
medication costs, there was no PFS improvement
in a biomarker-negative group that would allow
PARP inhibitor-for-all to be cost-effective when
compared with biomarker-directed maintenance.73
However, managed care pharmacists must interpret
such results carefully in comparison with coverage
determination regulations as olaparib plus bevacizumab frontline maintenance is not FDA approved
or NCCN compendium supported in a “PARP
inhibitor-for-all” scenario, irrespective of biomarker
results, while niraparib is.

Pharmacists’ Impact

Pharmacists in oncology are essential because they
are involved with the care of patients at all phases of
treatment, from initial patient visits for assessment
and diagnosis to treatment decisions with other
healthcare providers, medication management,
AE management, supportive/palliative care, and
survivorship. The care of a patient with cancer often
includes evaluation of costly therapies and later
reimbursement, medication education, and triage of
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AEs, all of which necessitate the pharmacist who is
trusted to provide support to advance overall clinical
cancer care, patient quality of life, and healthcare
accessibility.74 Execution of clinical pharmacy
services in oncology and hematology centers, as
well as managed care organizations, can increase
the safety of high-risk medications and reduce the
cost of care.75
Pharmacists in managed care develop strategies
to optimize evidence-based prescribing, formulary
management, and adherence to NCCN guideline
recommendations to promote optimal care.76
Pharmacists can interpret evidence-based treatment
protocols to individualize care to patients with
cancer, improve care quality, and manage medication costs. Managed care pharmacists create prior
authorization and step-therapy criteria as discussed
previously, design drug benefit plans, and offer
medication therapy management services.77
Pharmacists can also be integral in improving
adherence with oral cancer therapies. Suboptimal
adherence to oral oncology regimens is associated with poorer outcomes.78 Counseling by an
oncology pharmacist has been studied and shown
to be effective in reducing patient concerns and
increasing understanding of the necessity of their
cancer medication, which increases their adherence
and overall care received.79 One retrospective
observational study characterizing the real-world
usage of PARP inhibitors in women with ovarian
cancer identified that adherence rates, defined
by a medication possession ratio of 80% or more,
were 80%, 63%, and 39% with olaparib, rucaparib,
and niraparib, respectively.80 Pharmacists are key
healthcare practitioners who can provide patients
with cancer with individualized attention to manage
and mitigate acute toxicities while encouraging
patients to remain focused on the goals of treatment. Interventions including intensive monitoring
and serial follow-up to check in with patients can
improve adherence. For example, a weekly call from
a pharmacist may help a patient remember to take
their important cancer medication. Through close
monitoring, pharmacists can identify patients who
are nonadherent or are at risk for nonadherence and
likely to benefit most from tailored interventions.78
Individualizing patient care can help decrease
the AEs in systemic cancer therapy. A previous
study concluded that patients with ovarian cancer
benefited from pharmaceutical care according to
improved patient-reported outcomes, including
quality of life and patient satisfaction after
implementation of care with a pharmacist.81
Two prospective, randomized studies have
previously demonstrated the value of oncology
pharmacists through prevention of medication
errors. Dürr and colleagues reported fewer
unresolved medication errors in oral oncolytic
treatment in those patients receiving intensified
pharmaceutical care (HR, 0.10).82 As pharmacists in
oncology are specialists in medications used to treat
cancer and their associated AEs, other healthcare
providers across the health system, patients, and
caregivers depend on their knowledge. A study was
conducted assessing physician and pharmacist
views on collaborative practice, and results proved
both groups agreed that collaboration can positively

impact patient outcomes, and both groups would
enjoy more collaborative opportunities.83

Conclusions

Patients with ovarian cancer have been shown to
experience substantial healthcare costs. Ovarian
cancer has a complex treatment pathway requiring
robust education and comprehension of the disease
state and medications used to treat it. In patients
with advanced ovarian cancer, treatment of
disease revolves around upfront platinum-based
chemotherapy followed by assessment for response
and the need for maintenance therapy fulfilled
by PARP inhibitors. Pharmacists in oncology are
uniquely situated and have exhibited the ability
to construct interventions known to influence
the understanding, outlooks, and prescribing
practices of other healthcare providers, while
improving patient adherence and safety of high-risk
oncology medications. ◆
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ASSESSMENT QUESTIONS

1.

Which statement about PARP
inhibitors is TRUE?

5.

A. Niraparib is dosed twice daily.
B.

The most common adverse effects
for discontinuing olaparib were
nausea and anemia.

2.

B.

B.

3.

D.

dding elipari to ﬁrst line platinum-based chemotherapy followed by
veliparib maintenance shortened PFS.

Which adverse effect is a common class
effect of PARP inhibitors?
A. Myelodysplastic syndrome
B.

Thrombocytopenia

C. Increased blood pressure
D. Increased cholesterol
4.

C. Niraparib for frontline maintenance
regardless o
or
status
D. Veliparib for recurrent maintenance
after partial or complete response to
platinum-based frontline therapy

lapari plus e aci uma signiﬁcantly improved PFS whereas olaparib
monotherapy did not.
ucapari signiﬁcantl impro ed
in patients regardless o
status.

CA is a 64-year-old woman with stage
IV recurrent ovarian cancer who is HRD
positive and BRCA negative. She is PARP
inhibitor naïve, has received 3 prior
lines of chemotherapy, and recently
progressed more than 6 months after
response to her last platinum-based
chemotherapy. Which therapy would be
the most appropriate treatment for CA’s
recurrent disease?

Rucaparib for frontline maintenance therapy with germline or
somatic BRCA mutation

Reduce utilization of biomarker
,
testing

C. Recommend the use of the NCCN
compendium for off-label coverage

Which PARP inhibitor and associated
indication is FDA approved?
A. Olaparib for persistent disease or
recurrence after more than 2 prior
lines and germline BRCA mutation

A. In patients receiving niraparib,
those with positive homologous
recom ination deﬁcienc
had
a shorter PFS compared with the
general population.

C.

B.

D. Complete response rate
6.

Which strategy should a managed care
pharmacist employ to ensure effective,
safe, and affordable care for patients
with ovarian cancer?
A. Recommend co-pay assistance cards
for patients with Medicare

Overall survival

C. Disease-free survival

Which statement is true regarding
progression-free survival (PFS)
ith PA P inhibitors use in first
line maintenance?

B.

8.

A. PFS

C. Rucaparib has dosing requirements
based on weight and platelet count.
D. All PARP inhibitors are metabolized by
the CYP3A4 pathway.

Which outcome in the ARIEL3 trial
comparing rucaparib with placebo led
to the approval of rucaparib in recurrent
maintenance treatment?

D. Leverage a physician
fee-for-service payment model
9.

__________ are a subset of treatment
protocols selecte base on efficacy
toxicity, affordability, and resource utilization, leveraged by payers to reduce
treatment variation, improve the quality
of care, and reduce costs.
A. Alternative payment models
B.
C.

Oncology clinical pathways
plit ﬁll programs

D. Quantity limits
7.

Which of the following uses for
olaparib is being investigated in the
phase 3 OReO trial?
A. First-line maintenance therapy in
patients with newly diagnosed,
advanced ovarian cancer with
a BRCA1/2 mutation
B.

Recurrent maintenance
therapy in platinum-resistant
recurrent ovarian cancer

10. Which statement is TRUE regarding
the economic burden of ovarian
cancer treatment?
A. Fewer than 25% of cancer survivors
either s ip, ta e less, or a oid ﬁlling
prescription medication as a costcoping behavior.
B.

Patients endure about 10% of costs
as out-of-pocket expenses.

C. Re-treatment in patients with disease
progression following maintenance
therapy with a PARP inhibitor

C. A PARP inhibitor-for-all strategy was
found to be a cost-effective way
to improve PFS.

D. Recurrent treatment of
advanced ovarian cancer with a
germline BRCA mutation

D. Financial toxicity has been shown
to increase mortality and decrease
quality of life.

A. Niraparib
B.

Olaparib

C. Olaparib + bevacizumab
D. Rucaparib
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WHEN NAVIGATING THE DIFFICULTIES
OF MULTIPLE MYELOMA IN THE REAL WORLD, YOU NEED

DURABLE STRENGTH
THE NINLARO® (ixazomib) REGIMEN* OFFERS EXTENDED
EFFICACY AND MANAGEABLE TOLERABILITY FOR THE TYPES
OF PATIENTS YOU SEE EVERY DAY1-5
The NINLARO regimen extended median PFS by ~6 months vs the Rd
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd
regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4†
• At the final analysis, with a median follow-up of ~85 months, median OS
in the ITT population was 53.6 months for patients receiving the NINLARO
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94
[95% CI, 0.78-1.13])4

Are you ready to help patients on their journey to extended efficacy?

*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included
placebo+lenalidomide+dexamethasone.4
†

TOURMALINE-MM1: a global, phase 3, randomized (1:1), double-blind, placebo-controlled study
that evaluated the safety and efficacy of NINLARO (an oral PI) vs placebo, both in combination with
lenalidomide and dexamethasone, until disease progression or unacceptable toxicity in 722 patients
with relapsed and/or refractory multiple myeloma who received 1-3 prior therapies.1,4

NinlaroHCP.com

INDICATION AND USAGE
Indication: NINLARO is indicated in combination with
lenalidomide and dexamethasone for the treatment of
patients with multiple myeloma who have received at
least one prior therapy.
Limitations of Use: NINLARO is not recommended for
use in the maintenance setting or in newly diagnosed
multiple myeloma in combination with lenalidomide
and dexamethasone outside of controlled clinical trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO.
Platelet nadirs typically occurred between Days 14-21
of each 28-day cycle and recovered to baseline by the
start of the next cycle. Grade 3 thrombocytopenia was
reported in 17% of patients in the NINLARO regimen
and Grade 4 thrombocytopenia was reported in 13%
in the NINLARO regimen. During treatment, monitor
platelet counts at least monthly, and consider more
frequent monitoring during the first three cycles. Manage
thrombocytopenia with dose modifications and platelet
transfusions as per standard medical guidelines.
• Gastrointestinal Toxicities, including diarrhea,
constipation, nausea and vomiting were reported with
NINLARO and may occasionally require the use of
antidiarrheal and antiemetic medications, and supportive

Please see additional Important Safety Information
on the next page and accompanying Brief Summary.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
06/22 USO-IXA-0384
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Proteasome inhibitor-based triplet regimens remain a cornerstone of treatment
with optimal outcomes.1,6

How can you help patients on their journey to extended efficacy?

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)
care. Diarrhea resulted in the discontinuation of one or
more of the three drugs in 3% of patients in the NINLARO
regimen and 2% of patients in the placebo regimen.
Adjust dosing for Grade 3 or 4 symptoms.
• Peripheral Neuropathy was reported with NINLARO.
The most commonly reported reaction was peripheral
sensory neuropathy (24% and 17% in the NINLARO
and placebo regimens, respectively). Peripheral motor
neuropathy was not commonly reported in either
regimen (<1%). Peripheral neuropathy resulted in
discontinuation of one or more of the three drugs in
4% of patients in the NINLARO regimen and <1% of
patients in the placebo regimen. During treatment,
monitor patients for symptoms of neuropathy and
consider adjusting dosing for new or worsening
peripheral neuropathy.
• Peripheral Edema was reported with NINLARO.
Evaluate for underlying causes and provide supportive
care, as necessary. Adjust dosing of NINLARO for
Grade 3 or 4 symptoms or dexamethasone per its
prescribing information.
• Cutaneous Reactions, including a fatal case of StevensJohnson syndrome, were reported with NINLARO. If
Stevens-Johnson syndrome occurs, discontinue NINLARO
and manage as clinically indicated. Rash, most commonly
maculo-papular and macular rash, was reported with
NINLARO. Rash resulted in discontinuation of one or
more of the three drugs in <1% of patients in both
regimens. Manage rash with supportive care or with
dose modification if Grade 2 or higher.
• Thrombotic Microangiopathy has been reported with
NINLARO. Fatal cases of thrombotic microangiopathy,
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been
reported in patients who received NINLARO. Monitor
for signs and symptoms of TTP/HUS. If the diagnosis is
suspected, stop NINLARO and evaluate. If the diagnosis
of TTP/HUS is excluded, consider restarting NINLARO.
The safety of reinitiating NINLARO therapy in patients
previously experiencing TTP/HUS is not known.
• Hepatotoxicity has been reported with NINLARO.
Drug-induced liver injury, hepatocellular injury, hepatic
steatosis, hepatitis cholestatic and hepatotoxicity have
each been reported in <1% of patients treated with
NINLARO. Hepatotoxicity has been reported (10% in
the NINLARO regimen and 9% in the placebo regimen).
Monitor hepatic enzymes regularly and adjust dosing for
Grade 3 or 4 symptoms.

• Increased Mortality in Patients Treated with NINLARO
in the Maintenance Setting: In two prospective
randomized clinical trials in multiple myeloma in the
maintenance setting, treatment with NINLARO resulted
in increased deaths. Treatment of patients with NINLARO
for multiple myeloma in the maintenance setting is not
recommended outside of controlled trials.
ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the
NINLARO regimen compared to placebo in combination
with lenalidomide plus dexamethasone, respectively were
thrombocytopenia (85%, 67%; pooled from adverse event
and laboratory data), neutropenia (74%, 70%; pooled
from adverse event and laboratory data), diarrhea (52%,
43%), constipation (35%, 28%), peripheral neuropathy
(32%, 24%), nausea (32%, 23%), edema peripheral (27%,
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis
(22%, 17%). Serious adverse reactions reported in ≥ 2% of
patients in the NINLARO regimen included diarrhea (3%),
thrombocytopenia (2%), and bronchitis (2%).
DRUG INTERACTIONS: Avoid concomitant administration
of NINLARO with strong CYP3A inducers.
USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during
treatment with NINLARO and for 90 days after the
last dose.
• Hepatic Impairment: Reduce the NINLARO starting
dose to 3 mg in patients with moderate or severe
hepatic impairment.
• Renal Impairment: Reduce the NINLARO starting dose
to 3 mg in patients with severe renal impairment or
end-stage renal disease requiring dialysis. NINLARO is
not dialyzable.
Please see additional Important Safety Information
on the previous page and accompanying Brief Summary.
REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1
Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple
myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. Minarik J, Pika T, Radocha
J, et al. Survival benefit of ixazomib, lenalidomide and dexamethasone (IRD)
over lenalidomide and dexamethasone (Rd) in relapsed and refractory
multiple myeloma patients in routine clinical practice. BMC Cancer.
2021;21(1):7. 3. Terpos E, Ramasamy K, Maouche N, et al. Real-world
effectiveness and safety of ixazomib-lenalidomide-dexamethasone in
relapsed/refractory multiple myeloma. Ann Hematol. 2020;99(5):1049-1061.
4. NINLARO. Prescribing Information. Takeda Pharmaceuticals America,
Inc.; 04/2022. 5. Hájek R, Minařík J, Straub J, et al. Ixazomib-lenalidomidedexamethasone in routine clinical practice: effectiveness in relapsed/
refractory multiple myeloma. Future Oncol. Published online March 26, 2021.
doi:10.2217/fon-2020-1225. 6. Gandolfi S, Laubach JP, Hideshima T,
Chauhan D, Anderson KC, Richardson PG. The proteasome and proteasome
inhibitors in multiple myeloma. Cancer Metastasis Rev. 2017;36(4):561-584.

• Embryo-fetal Toxicity: NINLARO can cause fetal harm.
Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective
non-hormonal contraception during treatment with
NINLARO and for 90 days following the last dose. Advise
males with female partners of reproductive potential
to use effective contraception during treatment with
NINLARO and for 90 days following the last dose.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use
1 INDICATIONS AND USAGE
NINLARO (ixazomib) is indicated in combination with lenalidomide and
dexamethasone for the treatment of patients with multiple myeloma who have
received at least one prior therapy.
Limitations of Use: NINLARO is not recommended for use in the maintenance
setting or in newly diagnosed multiple myeloma in combination with lenalidomide
and dexamethasone outside of controlled clinical trials.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO
with platelet nadirs typically occurring between Days 14-21 of each 28-day
cycle and recovery to baseline by the start of the next cycle. Grade 3
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the
placebo regimen. Monitor platelet counts at least monthly during treatment with
NINLARO. Consider more frequent monitoring during the first three cycles.
Manage thrombocytopenia with dose modifications and platelet transfusions as
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting
have been reported with NINLARO, occasionally requiring use of antidiarrheal
and antiemetic medications, and supportive care. Diarrhea was reported in 52%
of patients in the NINLARO regimen and 43% in the placebo regimen,
constipation in 35% and 28%, respectively, nausea in 32% and 23%,
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in
discontinuation of one or more of the three drugs in 3% of patients in the
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at
2% in both regimens. The most commonly reported reaction was peripheral
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen,
respectively). Peripheral motor neuropathy was not commonly reported in either
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more
of the three drugs in 4% of patients in the NINLARO regimen and <1% of
patients in the placebo regimen. Patients should be monitored for symptoms of
neuropathy. Patients experiencing new or worsening peripheral neuropathy may
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of
patients in the NINLARO and placebo regimens, respectively. The majority of
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was
reported in 2% and 1% of patients in the NINLARO and placebo regimens,
respectively. Peripheral edema resulted in discontinuation of one or more of the
three drugs in <1% of patients in both regimens. Evaluate for underlying causes
and provide supportive care, as necessary. Adjust dosing of dexamethasone per
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the
NINLARO regimen and 16% of patients in the placebo regimen. The majority of
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9%
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO
regimen and 2% of patients in the placebo regimen. Serious adverse reactions
of rash were reported in <1% of patients in the NINLARO regimen. The most
common type of rash reported in both regimens included maculo-papular and
macular rash. Rash resulted in discontinuation of one or more of the three drugs
in <1% of patients in both regimens. Manage rash with supportive care or with
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic
uremic syndrome (TTP/HUS), have been reported in patients who received
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded,
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10%

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered
to a pregnant woman based on the mechanism of action and findings in animal
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at
doses resulting in exposures that were slightly higher than those observed in
patients receiving the recommended dose. Advise pregnant women of the
potential risk to a fetus. Advise females of reproductive potential to use effective
non-hormonal contraception during treatment with NINLARO and for 90 days
following the last dose. Advise males with female partners of reproductive
potential to use effective contraception during treatment with NINLARO and for
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the
Maintenance Setting: In two prospective randomized clinical trials in multiple
myeloma in the maintenance setting, treatment with NINLARO resulted in
increased deaths. Treatment of patients with NINLARO for multiple myeloma in
the maintenance setting is not recommended outside of controlled trials.
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect the
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled
clinical study included 720 patients with relapsed and/or refractory multiple
myeloma, who received NINLARO in combination with lenalidomide and
dexamethasone (NINLARO regimen; N=361) or placebo in combination with
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5%
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia,
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash,
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and
bronchitis (2%). One or more of the three drugs was permanently discontinued in
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least
5% of patients with at least a 5% difference between the NINLARO regimen and
the placebo regimen.
Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of
Patients with a ≥5% Difference Between the NINLARO Regimen and the
Placebo Regimen (All Grades, Grade 3 and Grade 4)
NINLARO +
Lenalidomide and
Dexamethasone
N=361

Placebo +
Lenalidomide and
Dexamethasone
N=359

(%)

(%)

System Organ Class /
Preferred Term
Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting
Nervous system disorders
Peripheral neuropathies†
Musculoskeletal and
connective tissue disorders
Back pain*
Infections and infestations
Upper respiratory tract
infection*
Bronchitis
Skin and subcutaneous
tissue disorders
Rash†
General disorders and
administration site conditions
Edema peripheral

All
Grades

Grade
3

Grade
4

All
Grades

Grade
3

Grade
4

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

<1
0
<1

3

0
0
0
0

32

2

0

24

2

0

27

<1

0

24

3

0

27
22

1
2

0
0

23
17

1
2

0
<1

27

3

0

16

2

0

27

2

0

21

1

0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
*At the time of the final analysis, these adverse reactions no longer met the criterion for
a ≥5% difference between the NINLARO regimen and the placebo regimen.
†
Represents a pooling of preferred terms

(Continued on next page)
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Brief Summary (cont’d)
Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

multiple organ failure and death. In the event of an overdosage, monitor for adverse
reactions and provide appropriate supportive care. NINLARO is not dialyzable.

NINLARO +
Lenalidomide and
Dexamethasone
N=361
(%)
Any Grade Grade 3-4

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
• Advise patients to take NINLARO once a week on the same day and at
approximately the same time for the first three weeks of a four week cycle. The
importance of carefully following all dosage instructions should be discussed with
patients starting treatment. Advise patients to take the recommended dosage as
directed, because overdosage has led to deaths [see Overdosage (10)].
• Advise patients to take NINLARO at least one hour before or at least two hours
after food.
• Advise patients that NINLARO and dexamethasone should not be taken at the
same time, because dexamethasone should be taken with food and NINLARO
should not be taken with food.
• Advise patients to swallow the capsule whole with water. The capsule should
not be crushed, chewed or opened.
• Advise patients that direct contact with the capsule contents should be
avoided. In case of capsule breakage, avoid direct contact of capsule contents
with the skin or eyes. If contact occurs with the skin, wash thoroughly with
soap and water. If contact occurs with the eyes, flush thoroughly with water.
• If a patient misses a dose, advise them to take the missed dose as long as the
next scheduled dose is ≥72 hours away. Advise patients not to take a missed
dose if it is within 72 hours of their next scheduled dose.
• If a patient vomits after taking a dose, advise them not to repeat the dose but
resume dosing at the time of the next scheduled dose.
• Advise patients to store capsules in original packaging, and not to remove the
capsule from the packaging until just prior to taking NINLARO.
[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea,
constipation, nausea and vomiting and to contact their healthcare providers if
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if
they experience new or worsening symptoms of peripheral neuropathy such as
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they
experience unusual swelling of their extremities or weight gain due to swelling
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers
immediately if they experience new or worsening rash [see Warnings and
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical
attention if any signs or symptoms of thrombotic microangiopathy occur [see
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they
experience jaundice or right upper quadrant abdominal pain [see Warnings and
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if
they experience signs and symptoms of acute febrile neutrophilic dermatosis
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster,
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive
potential of the potential risk to a fetus. Advise females of reproductive potential
to inform their healthcare provider of a known or suspected pregnancy [see
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise
females of reproductive potential to use effective contraception during treatment
with NINLARO and for 90 days following the last dose. Advise women using
hormonal contraceptives to also use a barrier method of contraception [see Use
in Specific Populations (8.1)]. Advise males with female partners of reproductive
potential to use effective contraception during treatment with NINLARO and for 90
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare
providers about any other medication they are currently taking and before starting
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
06/22
USO-IXA-0421

Thrombocytopenia
Neutropenia

85
74

30
34

Placebo +
Lenalidomide and
Dexamethasone
N=359
(%)
Any Grade Grade 3-4
67
70

14
37

Herpes Zoster
Herpes zoster was reported in 6% of patients in the NINLARO regimen and 3%
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the
healthcare provider’s discretion. Patients treated in the NINLARO regimen who
received antiviral prophylaxis had a lower incidence (1%) of herpes zoster
infection compared to patients who did not receive prophylaxis (10%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in
aggregate, the frequency was 38% in patients in the NINLARO regimen. The
most common adverse reactions of the eyes were cataract (15%), conjunctivitis
(9%), blurred vision (7%), and dry eye (6%).
Other Clinical Trials Experience
The following serious adverse reactions have each been reported at a frequency
of <1% in patients treated with NINLARO: acute febrile neutrophilic dermatosis
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic
thrombocytopenic purpura.
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO with
strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: Risk Summary: Based on its mechanism of action and data from
animal reproduction studies, NINLARO can cause fetal harm when administered to
a pregnant woman. There are no available data on NINLARO use in pregnant
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity in
pregnant rats and rabbits at doses resulting in exposures that were slightly higher
than those observed in patients receiving the recommended dose. Advise pregnant
women of the potential risk to a fetus. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized
pregnancies is 2-4% and 15-20%, respectively.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib or
its metabolites in human milk, the effects of the drug on the breast fed infant, or the
effects of the drug on milk production. Because of the potential for serious adverse
reactions from NINLARO in a breastfed infant, advise women not to breastfeed
during treatment with NINLARO and for 90 days after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal
harm when administered to pregnant women. Pregnancy Testing: Verify
pregnancy status in females of reproductive potential prior to initiating NINLARO.
Contraception: Females: Advise females of reproductive potential to use effective
non-hormonal contraception during treatment with NINLARO and for 90 days
after the last dose. Dexamethasone is known to be a weak to moderate inducer
of CYP3A4 as well as other enzymes and transporters. Because NINLARO is
administered with dexamethasone, the risk for reduced efficacy of contraceptives
needs to be considered. Males: Advise males with female partners of reproductive
potential to use effective contraception during treatment with NINLARO and for 90
days after the last dose.
8.4 Pediatric Use: Safety and effectiveness have not been established in
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of NINLARO,
55% were 65 and over, while 17% were 75 and over. No overall differences in
safety or effectiveness were observed between these subjects and younger
subjects, and other reported clinical experience has not identified differences in
responses between the elderly and younger patients, but greater sensitivity of
some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment,
the mean AUC increased by 20% when compared to patients with normal hepatic
function. Reduce the starting dose of NINLARO in patients with moderate or severe
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring
dialysis, the mean AUC increased by 39% when compared to patients with normal
renal function. Reduce the starting dose of NINLARO in patients with severe renal
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore can
be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported in
patients taking NINLARO. Manifestations of overdosage include adverse reactions
reported at the recommended dosage. Serious adverse reactions reported with
overdosage include severe nausea, vomiting, diarrhea, aspiration pneumonia,
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Updates and Evolving Treatment Strategies in Acute Myeloid Leukemia
Introduction

Acute myeloid leukemia (AML) is a malignant
disease of the hematopoietic system caused by
clonal proliferation of a myeloid progenitor cell.
Although AML is the most common type of leukemia
in adults, AML is a relatively rare disease, accounting
for just 1% of new cancer diagnoses in the United
States.1 The median age at diagnosis is 68 years, with
patients 55 years or older comprising over 75% of
newly diagnosed cases.1
Irrespective of treatment modality, outcomes in
older adults with AML are worse than young adults
due to both disease-related and patient-specific
factors. Patients older than 64 years have a 5-year
relative survival rate of just 9.4%.1 Antecedent
hematologic disorders (myelodysplastic syndrome
[MDS] and myeloproliferative neoplasms) or
secondary AML occur in 24% to 40% of older
patients diagnosed with AML, portending difficultto-treat disease.2 In addition, older patients with
AML typically have higher numbers of chromosomal
aberrations, including mutations in genes that
confer resistance to many treatments.3 In particular, TP53-mutated AML is less likely to respond
to conventional chemotherapy treatments; the
overall survival (OS) at 2 years is less than 10%.4
Molecular abnormalities not only inform prognostic
discussions, but also can be the basis for targeted
therapies. See Table 15,6 for common genetic
mutations in AML.
For older patients considered fit for intensive
therapy, the standard-of-care treatment for newly
diagnosed AML is a cytotoxic chemotherapy
induction, 7 plus 3, comprising myeloablative doses
of an anthracycline, daunorubicin or idarubicin,
and continuous infusion cytarabine, or a liposomal
formation of cytarabine and daunorubicin. Although

TABLE 1. Common Genetic Mutations in Acute
Myeloid Leukemia5,6
Genes with mutations

Frequency

FLT3a

30%-33%

enerall un a ora le

20%

ossi l

IDH1/2

a

a

Prognostic implication

a ora le

NPM1

33%

Favorable

DNMT3A

20%

uggesti e o
poor outcome

TET2

10%-20%

Variable

ASXL1, EZH2

10%-20%

n a ora le

TP53

10%-20%

n a ora le

amil NRAS, KRAS,
PTPN11, NF1)

10%-15%

enerall un a ora le

RUNX1

10%-15%

n a ora le

CEBPA

10%

SRSF2, U2AF1, SF3B1,
ZRSR2

10%

GATA2

5%

KIT

2%-5%

Targeted therapy available.

Favorable
n a ora le
Neutral
enerall un a ora le

successful in inducing remission in 40% to 60% of
patients, induction chemotherapy carries a high
risk of morbidity and mortality due to infection,
bleeding, and other complications from pancytopenia.7-9 Anthracycline-containing induction
chemotherapy also carries a risk of cardiotoxicity.10
Post-remission therapy, or consolidation, is recommended for patients who have achieved complete
remission (CR) to prevent disease recurrence, as
relapse risk is greater than 50% for adults with
high-risk AML.11 Based on risk stratification, many
patients will need to proceed to hematopoietic stem
cell transplant (HSCT) for a definitive cure.8
Due to the high level of morbidity and mortality
associated with intensive treatment, older patients
were historically not considered candidates for
cytotoxic induction chemotherapy. Outpatient treatments such as the hypomethylating agents azacitidine and decitabine have been used over the past 20
years based on data demonstrating survival advantages over best supportive care alone.12,13 Despite
this evidence, registry studies indicate that as many
as 50% of older patients diagnosed with AML do
not receive any anti-leukemia therapy.14 In 2020,
the American Society of Hematology published a
consensus guideline to address the treatment of
older adults (≥55 years) with newly diagnosed AML.
The consensus panel’s meta-analysis demonstrated
that anti-leukemia treatment has an OS advantage
over best supportive care, with potential harms and
burdens considered to be small (strong recommendation based on moderate certainty in the evidence
of effects).3 As a larger percentage of elderly patients
may be considered for therapy and/or HSCT, there
is increased rationale for alternative therapies
and incorporation of targeted agents, specifically
designing regimens that are not as intensive as
conventional induction chemotherapy.

Clinical Data for Alternative
Induction Regimens

Treatment options for patients with newly diagnosed AML have grown exponentially in the past
5 years due to the approval of novel agents. The
FDA has approved 5 lower-intensity regimens for
patients who are treatment naïve and ineligible for
intensive chemotherapy (Table 26). The National
Comprehensive Cancer Network (NCCN) guidelines
provide a framework for approaching patients 60
years or older who are not candidates for intensive
therapy, including the use of FDA-approved therapies as well as agents and combinations with clinical
benefit. Categories of therapy recommendations are
stratified based on mutation status: AML without
actionable mutation, isocitrate dehydrogenase
(IDH) 1 or 2 mutation, or fms-like tyrosine kinase 3
(FLT3) mutation.15

Venetoclax Combinations

Across all 3 groups, the NCCN category 1 recommendation for preferred therapy is venetoclax
plus azacitidine, based on the landmark trial
VIALE-A that was published in 2020. VIALE-A was

TAKE-AWAY POINTS

• Outcomes in older adults with
acute myeloid leukemia (AML) are
typically poor due to diseaserelated and patient speciﬁc actors.
• Alternative induction regimens,
o ten including oral targeted
agents, are providing more
treatment choices and potentially
improving outcomes in older
patients with
.
• Maintenance therapies can be
utilized in patients who cannot
proceed to hematopoietic stem cell
transplant to e tend sur i al a ter
complete remission.
• Managed care pharmacists can
help develop and assess treatment
pathwa s to ensure consistenc o
care while reducing o erall costs or
older patients with
.

a multicenter, double-blind, placebo-controlled,
randomized, phase 3 trial in patients with newly
diagnosed AML who were ineligible for standard
induction therapy per Ferrari criteria. Of note,
patients were ineligible if they had previously
received a hypomethylating agent. The study group
received intravenous (IV) azacitidine days 1 to 7
and oral venetoclax days 1 to 28 of a 28-day cycle;
the control group received IV azacitidine days 1 to
7 and oral placebo days 1 to 28 of a 28-day cycle.
The primary end point was median OS; secondary
end points included rates of CR, red cell and platelet
transfusion independence, measurable residual
disease (MRD), as well as OS in molecular and
cytogenetic subgroups. Median OS was 14.7 months
in patients treated with venetoclax plus azacitidine
versus 9.6 months for patients treated with azacitidine alone (HR, 0.66; P <.001). CR was achieved in
36.7% and 17.9% of patients, respectively (P <.001);
transfusion independence was higher in the
venetoclax plus azacitidine cohort. When assessing
response in patients with genetic mutations, high
response rates occurred for those with FLT3, IDH1,
and IDH2 mutations. Rates of myelosuppressive
adverse effects (AEs) differed between the groups.
The venetoclax plus azacitidine group experienced
higher rates of myelosuppression, including
neutropenia (42% vs 28%), febrile neutropenia (42%
vs 19%), and thrombocytopenia (45% vs 38%), all of
which were reported at grade 3 or higher.16
Dose interruptions, including reductions in
treatment duration and delays between cycles,
occurred in 53% of patients receiving venetoclax plus
azacitidine versus 28% of patients receiving
azacitidine alone, highlighting potential complexities »
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of managing treatment outside of a clinical trial.
Nearly half of the patients randomized had at least
2 reasons for ineligibility for intensive treatment,
yet treatment discontinuation was similar between
the 2 groups (24% vs 20%) despite higher rates of
myelosuppression and dose delay in the venetoclax
plus azacitidine group, suggesting this regimen is
tolerable for this patient population if recommended
dosing parameters are followed.16
Management of venetoclax in combination
with chemotherapy can be challenging for several
reasons. As described previously, many patients
will require dose reductions, interruptions, and
cycle delays that can lead to confusion both for the
patient and the healthcare team; multidisciplinary
care including a pharmacist is vital to ensure
patients are receiving appropriate prescriptions,
instructions, and follow-up assessments. Venetoclax
combination therapy frequently warrants
antimicrobial prophylaxis due to high rates of
neutropenia; however, many anti-mold medications
(voriconazole, posaconazole, isavuconazonium
sulfate) interact with venetoclax via the CYP3A4
pathway, requiring venetoclax dose adjustment.
Although the venetoclax prescribing information
provides comprehensive dose adjustment recommendations, very little data exist reporting outcomes
for patients who received dose adjustments due to
drug-drug interactions, raising concerns that these
dose reductions may theoretically decrease the
efficacy of treatment.17,18
An alternative to the VIALE-A regimen is venetoclax plus decitabine, another hypomethylating agent.
This combination was studied in the phase 1b/2
dose escalation and expansion phases of VIALE-A
and showed similar safety signals as venetoclax plus
azacitidine. Patients received venetoclax daily days
1 to 28 and IV decitabine days 1 to 5 of each 28-day
cycle. Doses of venetoclax ranged from 400 mg to
1200 mg daily. In the phase 1b study, median OS for
venetoclax plus decitabine was 16.2 months, and the
CR/CR with incomplete blood count recovery (CR/
CRi) rate was 74%, with a median duration of CR/CRi
of 15 months. Although not studied in a randomized
controlled trial, venetoclax plus decitabine was FDA
approved based on the rate of CR and CR duration in
these phase 1/2 studies.19,20

Venetoclax plus low-dose cytarabine (LDAC) is a
recommended option for this patient population,
regardless of targetable mutation status, based on
the results of VIALE-C, a randomized, double-blind,
placebo-controlled, phase 3 study. Eligible patients
included those with previously untreated AML who
were 75 years or older or were ineligible for intensive
chemotherapy due to reduced performance status,
organ dysfunction, and/or any comorbidity judged
to be incompatible with intensive chemotherapy.
Patients with secondary AML from MDS were
included and could have received previous therapy
with a hypomethylating agent. The study group
received subcutaneous cytarabine once daily on
days 1 to 10 and oral venetoclax days 1 to 28 of a
28-day cycle; the control group received the same
cytarabine therapy and oral placebo days 1 to 28
of a 28-day cycle. The primary objective was OS;
secondary end points included rates of CR, CR
with partial hematologic recovery (CRh), and rates
of transfusion independence. Median OS was 7.2
months in patients receiving venetoclax plus LDAC
versus 4.1 months in the control group (HR, 0.75;
P = .11); thus, the study group failed to meet the
specified primary end point. After an additional 6
months, the median OS was 8.4 months versus 4.1
months, respectively (HR, 0.70; P = .04). Rates of
CR were 27% in the venetoclax plus LDAC group
compared with 7% in the placebo group (P <.001);
CR plus CRh was 47% versus 15%, respectively
(P <.001). Transfusion independence rates were
higher for patients treated with venetoclax plus
LDAC (37% vs 16%; P = .002). Rates of myelosuppressive AEs differed between the groups. The
venetoclax plus LDAC group experienced higher
rates of neutropenia (46% vs 16%), febrile neutropenia (32% vs 29%), and thrombocytopenia (45% vs
37%), all of which were reported at grade 3 or higher.
Nonhematologic events included nausea (42% vs
31%), hypokalemia (28% vs 22%), diarrhea (28% vs
16%), and constipation (18% vs 31%), but few were
high grade.21 Although the trial did not meet the
primary end point of OS improvement, venetoclax
plus LDAC is a reasonable alternative to venetoclax
plus azacitidine; LDAC is usually administered via
subcutaneous injection in a patient’s home while
hypomethylating agents must be administered in a

TABLE 2. FDA-Approved Low-Intensity Options for Newly Diagnosed Acute Myeloid Leukemia6
Trial name

Therapy

Key takeaways

Venetoclax +
azacitidine

VIALE-A

VIALE-C

Venetoclax + lowdose c tara ine

BRIGHT AML 1003

Glasdegib + lowdose c tara ine

AG120-C-001

Ivosidenib

AGILE

Ivosidenib +
azacitidine
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•
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healthcare facility, so this regimen may provide an
alternative for patients who have difficulty traveling
to healthcare visits or wish to spend more time at
home for potential improved quality of life (QOL).
Unfortunately, logistical barriers occur commonly
with LDAC, including lack of insurance approval for
the medication and/or home health services, and
patients may have hesitations about self-administration of chemotherapy.

Hypomethylating Agents

Single-agent decitabine or azacitidine was a
commonly used treatment before the publication of
VIALE-A, as several noncomparative trials showed
benefit in patients with AML unfit for induction
chemotherapy. Two phase 3 studies followed up,
and the subgroup analysis demonstrated better
outcomes versus best supportive care in patients
with 20% to 30% AML blasts.22 AZA-AML-001
compared azacitidine with 3 conventional care
regimens (LDAC, intensive chemotherapy, and
supportive care alone), and azacitidine demonstrated longer median OS (10.4 vs 6.5 months).13
Decitabine compared with the investigator’s choice
(most commonly LDAC) was associated with a
survival advantage in a post hoc analysis.12
Hypomethylating agents have poor bioavailability
due to inactivation via gastrointestinal cytidine
deaminase. Cedazuridine, a cytidine deaminase
inhibitor, is combined with decitabine; this
combination oral formulation is FDA approved for
treatment of MDS.23 Recently, the ASCERTAIN-AML
randomized, phase 3 trial compared patients with
AML receiving oral decitabine/cedazuridine with
IV decitabine to determine area-under-the-curve
equivalence. The primary end point was achieved,
demonstrating exposure bioequivalence, so decitabine/cedazuridine will likely receive an approval
for use in patients with AML in the near future.24

Isocitrate Dehydrogenase
Mutation Inhibitors

For patients with an IDH mutation, the NCCN
guidelines preferred treatments include venetoclax
plus a hypomethylating agent (category 1 with
azacitidine) or treatment with an agent targeting
the IDH mutation. In 2019, ivosidenib was the
first IDH-targeted agent FDA approved for elderly
patients with newly diagnosed AML based on the
phase 1 study AG120-C-001. The study was an openlabel, single-arm, dose-escalation and dose-expansion trial that enrolled patients 75 years or older or
with comorbidities preventing the use of intensive
induction chemotherapy. All patients had a documented IDH1-mutated hematologic cancer. Patients
received single-agent ivosidenib daily until progression, toxicity, or HSCT. The primary objectives were
to assess safety, maximum tolerated dose, and
clinical activity in a cohort of patients with relapsed
or refractory AML.25 A subset of patients with newly
diagnosed AML achieved a CR rate of 30.3% (95%
CI, 15.6-48.7), with an additional 42.4% achieving
CR or CRh (95% CI, 25.5-60.8). Median OS was 12.6
months (95% CI, 4.5-25.7 months). Of note, 47% of
patients had prior exposure to a hypomethylating
agent; the CR plus CRh rate of that pretreated group
was 26.7% (95% CI, 7.8-55.1). The most common
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treatment-related AEs were diarrhea (26%), fatigue
(21%), nausea (18%), and decreased appetite (18%).
AEs of special interest included treatmentrelated leukocytosis (6%), QT prolongation (18%)
requiring dose interruption in 4 patients (12%), and
treatment-related differentiation syndrome (18%)
leading to dose interruption in 3 patients (9%).26
Although not included as a recommended
regimen in NCCN guidelines as of June 2022, a newly
FDA-approved combination regimen of ivosidenib
plus azacitidine may be added to guidelines soon
due to results of the phase 3 AGILE trial. This
double-blind, randomized, placebo-controlled
trial evaluated the safety and efficacy of ivosidenib
and azacitidine versus placebo and azacitidine in
patients with newly diagnosed, IDH1-mutated AML
who were 75 years or older or considered ineligible
for intensive induction chemotherapy. Median OS
was 24.0 months in the ivosidenib plus azacitidine
group and 7.9 months in the placebo plus azacitidine arm (HR, 0.44; 95% CI, 0.27-0.73; P = .0010).
CR occurred in 47% of patients in the study arm
versus 15% of patients in the placebo arm (P <.001).
Overall rates of hematologic AEs were higher in the
ivosidenib plus azacitidine group versus the placebo
group (77% vs 66%); however, the percentage of
patients with infections was lower in the study arm
(25% vs 49%). The rate of differentiation syndrome
was 14% with ivosidenib plus azacitidine and 8%
with placebo plus azacitidine; median time to onset
was 19.5 days. AEs led to higher rates of therapy
interruption in the study arm (52%) versus the
placebo arm (38%), most of which were driven by
neutropenia or febrile neutropenia events.27
Enasidenib is an oral agent targeting the IDH2
mutation; although not FDA approved for newly
diagnosed AML, NCCN guidelines recommend
enasidenib as a preferred agent for older patients
with IDH2-mutated AML who are not candidates for
intensive therapy. A phase 1/2, open-label, dose-escalation and expansion trial enrolled patients with
IDH2-mutated advanced myeloid malignancies;
cohorts included older patients with relapsed/
refractory AML, those with newly diagnosed AML
ineligible for induction chemotherapy, younger
patients with relapsed/refractory AML without
HSCT, and any patient relapsed after HSCT.28
A subset of 39 patients with newly diagnosed AML
achieved an overall response rate of 30.8%, including
7 patients with a CR (18%). Estimated median OS at
data cutoff was 11.3 months (95% CI, 5.7-15.1). The
most common treatment-related AEs were nausea
(23%), fatigue (18%), decreased appetite (18%), rash
(18%), and anemia (15%). AEs of special interest
included treatment-related differentiation syndrome
(DS) (13%) leading to dose interruption in 4 patients
(10%) and indirect hyperbilirubinemia (31%).29
As enasidenib inhibits the UGT1A1 enzyme that
glucuronidates bilirubin, isolated indirect hyperbilirubinemia does not indicate liver toxicity but is
similar to the effects seen by congenital UGT1A1
deficiency (eg, Gilbert syndrome).30
As IDH inhibitors are associated with myeloid
maturation and differentiation of leukemia cells,
DS may occur, causing pulmonary infiltrates,
dyspnea, weight gain, fever, acute renal failure,
and/or hypotension; DS can be life-threatening or

fatal, especially if not treated urgently with highdose dexamethasone 10 mg IV every 12 hours (or
an equivalent dose of alternative corticosteroid)
and hemodynamic monitoring.31,32 Patients most
commonly experience DS symptoms within the first
3 weeks of therapy; however, isolated cases have
occurred months after starting treatment with an
IDH inhibitor. Pharmacists are especially well poised
to help educate patients on the signs and symptoms
of DS, as most patients will receive the agents solely
in the outpatient setting and may not have as close
follow-up as patients routinely visiting infusion
centers to receive IV therapies.33

Hedgehog Inhibitors

The BRIGHT AML 1003 trial evaluated a first-in-class
oral small-molecule inhibitor of the Hedgehog
signaling pathway, glasdegib, combined with LDAC.
The trial was a phase 2, randomized open-label,
multicenter study evaluating safety and efficacy
in patients with AML or high-risk MDS who were
previously untreated and not eligible for intensive
chemotherapy. Although the trial demonstrated
improved OS of the study arm compared with LDAC
alone (8.8 months vs 4.9 months; HR, 0.51; 80% CI,
0.39-0.67; P = .0004), the AE profile for glasdegib
plus LDAC was significant, causing 47 patients
(56%) to temporarily discontinue glasdegib and/
or LDAC and 22 (26%) to require a dose reduction
due to AEs. Known AEs of the Hedgehog pathway
inhibitors occurred in this trial, including muscle
spasms (17.9%, grade ≥3: 4.8%), dysgeusia (25%),
decreased appetite (29.8%), and alopecia (6%).
Because these AEs affect patient QOL, glasdegib
plus LDAC is not used as frequently in practice given
other alternatives.34
The approval of ivosidenib plus azacitidine hints
at the future of treatment of older patients with
AML; many combination therapies are currently
being studied, including combinations of targeted
agents, hypomethylating agents, and venetoclax to
determine both safety and efficacy. What remains
to be known is how these agents would fit together
sequentially into therapy if patients had multiple
targetable mutations. Novel agents on the horizon
include the anti-CD47 macrophage checkpoint
molecule magrolimab, menin inhibitors, and
immunotherapies such as antibody-drug conjugates
(vadastuximab talirine and IMGN632), bispecific
antibodies (vibecotamab and flotetuzumab), and
chimeric antigen receptor T cells.6

Maintenance Therapy

Relapse after remission occurs in more than 50% of
adults with high-risk AML, so it is vital to develop
therapies that can maintain remission and improve
survival. The most effective modality to maintain
remission is allogeneic HSCT; however, many older
patients may not be candidates due to comorbidities, frailty, or caregiver issues.11 The 2020 American
Society of Hematology guidelines for treating older
adults with newly diagnosed AML recommend
consideration of post-remission therapy over no
additional therapy in patients who achieve remission
after at least a single cycle of intensive anti-leukemic
therapy and who are not candidates for allogeneic
HSCT.3 In addition to improving OS, maintenance
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therapy should aim to eradicate MRD, which has
been shown to be the source of most relapses after
remission.11 MRD is quantified by several different
methods; however, the lack of standardization in
assays and reporting make the results difficult to
compare between trials. MRD can be used as a
prognostic tool, a monitoring tool to predict relapse,
and a surrogate end point for OS in future clinical
trials. Per the European LeukemiaNet MRD Working
Party consensus document, MRD should be assessed
at diagnosis to enable comparison of biomarkers
after patients have received treatment. Depending
on the baseline genomic profile, MRD assessments
are done at specific timepoints throughout therapy,
and potential follow-up is conducted to determine
response to therapy and predict impending relapse.35
Approaches to maintenance therapy for AML after
remission have included cytotoxic chemotherapy,
hypomethylating agents, immunotherapy, and
targeted therapy. Evidence in favor of maintenance therapies is limited, as, regardless of agent
or schedule, multiple trials have shown no OS
benefit or decrease in relapse rate, including
EORTC-HOVON, LAME Group, HOVON97, ECOGACRIN E2906, UK NCRI AML16, CALGB 9720,
and UK MRC AML11.11

Hypomethylating Agents

IV azacitidine and decitabine have been studied
as maintenance therapies after achievement
of CR in patients who are not eligible for HSCT.
The HOVAN97 phase 3 trial randomized patients
to azacitidine 50 mg/m2 on days 1 to 5 every 4
weeks for 12 cycles versus placebo. Patients were
60 years or older with AML or MDS in CR/CRi
after at least 2 cycles of intensive chemotherapy.
Median disease-free survival (DFS) was higher in
the study arm at 12 months (64% vs 42%; P = .04)
but statistically significant improvement in OS was
not seen.36 Decitabine was studied in the randomized, phase 2 trial ECOG-ACRIN E2906. Patients
were 60 years or older with AML in CR/CRi after
induction and consolidation therapy. Patients in
the study arm received decitabine days 1 to 3 every
28 days for 1 year versus a control arm solely on
observation. Median DFS and OS were higher in
the decitabine arm, but the study was closed below
targeted accrual and neither end point reached
statistical significance.37
Oral alternatives or oral equivalents of hypomethylating agents are of interest to decrease time and
cost spent on healthcare visits to administer IV
chemotherapy. QUAZAR-AML-001 was a phase 3,
randomized, double-blind, placebo-controlled trial
of the oral formulation of azacitidine. Oral azacitidine or placebo was given once daily for 14 days
each 28-day cycle to patients with AML who were
55 years or older and in CR after intensive chemotherapy. The primary end point was median OS, and
secondary end points included DFS and health-related QOL. Median OS was 24.7 months with
oral azacitidine versus 14.8 months with placebo
(P <.001). Median relapse-free survival was higher in
the study arm (10.15 vs 4.83 months; P <.001), and
azacitidine was noninferior to placebo for healthrelated QOL. However, a higher rate of vomiting
occurred in patients on oral azacitidine (60% vs 10%) »

AUGUST 2022

EBO_08_2022_07PTCE_AML.indd 387

|

|

AJMC.COM

SP387

8/10/22 12:02 PM

C O N T I N U I N G E D U C AT I O N : A M L

especially during cycles 1 and 2. Patients should
take a serotonin (5-HT3) receptor antagonist such as
ondansetron approximately 30 minutes before each
dose of oral azacitidine to mitigate risk of nausea
and vomiting. Clinicians may consider observation
versus initiation of maintenance therapy in patients
with history of intractable nausea and vomiting.38
Based on the results of this trial, oral azacitidine
was FDA approved for maintenance therapy after
achievement of first remission following intensive
induction chemotherapy in patients who are not
able to complete intensive curative therapy.39

Targeted Agents

Targeted agents for AML are promising options
for maintenance therapy, as these medications
cause minimal myelosuppression when compared
with other anti-leukemia therapies. The efficacy of
targeted agents in maintenance is largely unclear,
as many studies include the drug in induction,
consolidation, and maintenance therapy. If patients
are unfit for induction and consolidation therapy,
the role of targeted therapy as maintenance is
less defined.11
FLT3 inhibitors have been studied most frequently
for maintenance indications. Sorafenib was added
to intensive standard-of-care chemotherapy in older
patients with FLT3-positive AML; patients continued
on sorafenib for up to 1 year following induction.
The study arm failed to reach its primary end point,
as no difference was shown between groups for
median event-free survival. Study authors indicated
that excess toxicity in the sorafenib arm led to high
rates of infectious mortality and lower protocol
adherence for maintenance therapy.40 Midostaurin
maintenance was analyzed in the RATIFY trial after
patients in the study arm received midostaurin for
2-week courses with each cycle of induction and
consolidation, followed by continuous therapy for
12 months. The trial showed significant improvement in OS and event-free survival, leading to FDA
approval of midostaurin in combination with induction and consolidation chemotherapy for FLT3mutated AML.41 However, a post hoc analysis of the
trial failed to show definitive benefit of maintenance
midostaurin due to no difference in DFS or OS from
time of starting maintenance, thus midostaurin is
not FDA approved for maintenance.42

Managed Care Considerations

Decision making regarding treatment modality and
choice of therapy is complex in older patients with
AML. Patient-specific challenges due to age-related
medical, social, and functional factors may reduce
patients’ ability to tolerate conventional cytotoxic
induction chemotherapy. Disease in older adults
differs from younger patients with AML, typically
bearing higher rates of cytogenic aberrations and
unfavorable genetic mutations that may cause resistance to traditional treatments.3 Finally, physicians
and patients may be hesitant to initiate treatment
for AML due to perceived risk versus benefit.
Many older adults value QOL over length of life, so
treatment decisions should be personalized for each
patient, weighing consensus guidelines, benefits
and toxicities of treatments, patient-specific factors,
and, most importantly, patient goals of care.3,43
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Treatment in Older Patients With Acute
Myeloid Leukemia

Patient-specific medical factors include age-related
decline in organ function, potential for serious
preexisting comorbidities, and performance
status that might not correspond with physiologic
age.3 In a population-based study performed in
Sweden, higher mortality rates were observed in
patients with history of cerebrovascular, rheumatologic, renal, liver, and psychiatric disease. Renal
dysfunction and disorders were associated with
the highest increase in all-cause and AML-specific
death. In addition, dementia was associated with
AML-specific mortality.44
Assessing fitness for treatment is an extremely
important aspect of clinical decision making in the
elderly population. Recent trials in elderly or unfit
patients have used consensus criteria established by
Ferrari, et al, deeming a patient unfit for intensive
chemotherapy if they fulfilled 1 or more of the
following criteria: severe cardiac comorbidity, severe
pulmonary comorbidity, severe renal comorbidity,
severe hepatic comorbidity, active infection resistant
to anti-infective therapy, cognitive impairment,
low performance status, or any other comorbidity
that the physician judges to be incompatible with
chemotherapy.45 A comprehensive geriatric assessment evaluates multiple areas to determine fitness
or frailty, including physical function, comorbid
disease, cognitive function, psychological state,
social support, polypharmacy, and nutritional
status.46 Geriatric assessments are recommended by
NCCN and American Society of Clinical Oncology
(ASCO) guidelines, and these types of assessments
can provide guidance for nonintensive therapy
decisions.47 In an observational study of patients
receiving treatment or best supportive care for MDS
or AML, 3 variables were independently associated
with worse survival: requiring assistance with activities of daily living, high fatigue score, and impaired
performance status.48 Regardless of the specific tool
used, evaluating fitness for treatment is necessary to
tailor the therapy plan.
AML in older patients can be difficult to treat
due to inherent differences in the disease biology
compared with younger patients. Older patients
have increased expression of multidrug resistance
(MDR1 genes), higher prevalence of secondary
AML, higher prevalence of unfavorable molecular
and cytogenetic abnormalities, and decreased
sensitivity to anthracyclines.7,49-51 Older patients
show a decreased response to traditional chemotherapy due to these factors, leading to lower rates
of remission, higher rates of complications, and
inferior DFS and OS.3

Economic Burden

The treatment and supportive care of AML is
associated with high healthcare costs and extensive
healthcare utilization. Patients require frequent
outpatient visits, numerous hospitalizations, and
large amounts of blood products, including red
blood cell and platelet transfusions, in addition to
other supportive care services.52 Over a quarter of
patients with AML require intensive care unit-level
care, which can add significant cost to an already
large economic burden.53 A retrospective claims

database study examining healthcare utilization
and costs associated with AML in patients older
than 60 years demonstrated substantial costs in
the first year of treatment. Total mean per-patient
per-month (PPPM) costs were $27,756 (standard
deviation: $22,121), with the majority of costs
associated with medical treatments. Inpatient
hospitalization was the largest cost driver,
accounting for 45% of total medical costs in the first
year at $7739 PPPM (Figure52). Ninety-two percent
of patients in this analysis were hospitalized at
least 1 time during the study period. Pharmacy
costs, including chemotherapy, supportive care,
and non-AML−related costs, totaled only $780
PPPM, likely due to the lack of chemotherapeutic
and targeted options during the study time period
(2007-2015).52 Pharmacy-related costs, specifically
for outpatient prescription therapy to both treat
disease and prevent infectious complications,
have increased dramatically in the past 5 years due
to recent approvals of oral agents. Patients with
private insurance may face substantial costs for
co-payments, and those on Medicare may experience challenges in access.54
Another retrospective cohort study evaluated
claims data to determine healthcare resource
utilization and direct healthcare costs, as well as the
relationship with clinical outcomes for patients with
AML. The study defined episodes by treatments,
including high-intensity chemotherapy regimens,
low-intensity chemotherapy (LIC), and HSCT. LIC
was defined as LDAC, anthracycline, azacitidine,
decitabine, clofarabine, or gemtuzumab ozogamicin
administered in the outpatient setting. Of note,
none of these data included the current NCCNpreferred regimens for patients 60 years or older
determined unfit for intensive chemotherapy due
to the date of analysis (2008-2016). Mean total costs
for LIC were $53,081, and 35.8% of patients had at
least 1 inpatient hospitalization during the study
period, costing a mean of $49,580.55 As both studies
demonstrated the primary driver of medical costs
to be inpatient hospitalization, optimization of new
outpatient-based regimens to prevent unplanned
inpatient hospitalizations may be key to minimizing
healthcare costs.

Oncology Clinical Pathways

Clinical pathways are structured, multidisciplinary
care plans that detail steps in the care of patients
with a specific clinical problem. Currently, more
than 170 million patients, many of whom may be
receiving treatment for cancer, are potentially being
treated under insurance plan-sponsored pathways.56
Oncology clinical pathways (OCPs) are detailed
protocols for delivering cancer care to ensure
consistency of evidence-based care, manage medication use, decrease payer appeals and drug prices,
and promote accrual to clinical trials. OCP protocols
may include drug regimens for specific patient
populations depending on type, stage, and molecular subtype of disease. To improve the development
of OCPs by provider- and payer-marketed pathway
vendors as well as decision support tool vendors,
the ASCO Policy Statement on OCP recommends
a collaborative, national approach to remove the
unsustainable administrative burdens associated
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Should be developed through a process that is
consistent and transparent

•

Should address the full spectrum of cancer
care, from diagnosis to survivorship and
end-of-life care

•

Should promote the best possible evidencebased care that is updated continuously

•

Should recognize patient variability
and autonomy

•

Should be implemented in ways that promote
administrative efficiencies for both oncology
providers and payers

•

Should promote education, research,
and clinical trial access

For OCPs to realize reduction in costs while
improving the overall quality of care, exacting
questions should be answered to evaluate clinical
pathways. ASCO has developed a guide for evaluating
OCPs to determine if current or potential future
pathways are of high quality. Three areas of evaluation are development, implementation and use, and
analytics. Development criteria include the following:
OCP created by oncology experts reflecting stakeholder input; clear process and transparency of OCP
creation; OCP is evidence based, patient focused,
clinically driven, timely, and comprehensive in scope;
and OCP promotes participation in clinical trials.
OCP implementation and use criteria revolve around
the information provided to as well as support and
communication offered to participant practices;
OCPs should have clear, achievable expected
outcomes, integrated cost-effective technology
and decision support, and efficient processes for
communication adjudications. The final criteria are
analytics; establishing OCPs should provide efficient
and public reporting of performance metrics, should
have outcomes-driven results, and should promote
research and continuous quality improvement.58
As AML treatment options expand and more
targeted agents are FDA approved, an OCP to
manage older patients with AML will be useful to
providing high-efficacy, lower-toxicity treatments.59
Several studies in solid tumor populations indicate
that use of pathways can reduce costs while either
maintaining or improving the quality of care,
demonstrating up to 30% to 35% cost savings
with equivalent outcomes.58 A large, independent, oncologist-led practice collaborated with
Aetna to conduct a payer-sponsored program
using evidence-based pathways in 746 Medicare
Advantage patients diagnosed with cancer. Over
3 years, cumulative cost savings were over $3
million; drug cost savings per-patient per-treatment per-month were $1874. Interestingly, drug
cost savings were largely driven by solid tumor
indications. Few savings were realized in patients
with hematologic malignancies.60 Developing
pathways for AML will likely involve differentiating
AML into subsets based on mutational profile and
patient-specific factors, then selecting the most
effective therapy for that indication based on highquality, updated evidence. If options are equivalent

Pharmacists are uniquely poised to address the
unique needs of older patients with AML. Preferred
treatment regimens may be complex for many
older patients to navigate. Many regimens involve
both IV and oral agents that have different dosing
schedules and may be frequently modified based
on patients’ laboratory values or AEs. IV products
are administered in a healthcare setting, whereas
oral agents typically must be procured via specialty
pharmacies.62 Prior authorization, high co-pays,
and shipment of medications add an extra layer of
complexity for older patients in receiving care in a
timely and appropriate manner.63 Pharmacists can

FIGURE. Acute Myeloid Leukemia-Related Medical Costs Per-Patient Per-Month52
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help by alleviating barriers to access of medication,
optimizing use of medications based on patient-specific factors and goals of care, improving adherence,
and helping manage AEs.64 Venetoclax-based
regimens are especially complex due to frequent
need to modify cycle length and start dates, as well
as scheduling oral and IV chemotherapy in concert.
Clinical pharmacists and specialty pharmacy
support are essential to optimize care and reduce
hospitalizations.65 In addition, many oral therapies
for AML have extensive drug-drug interactions
that may warrant dose adjustment as well as more
frequent monitoring or closer follow-up. If patients
are on other medications for comorbid conditions,
pharmacists can address drug interactions and
ensure patients are receiving the most optimal
regimen for their entire medication and disease state
history.62 Managed care pharmacists can improve
patient care by optimizing best practices, including »

The Pharmacist’s Role

Costs ($),
Costs
PPPM
($), PPPM

•

in efficacy, choosing the option with less toxicity
should be prioritized. If risk of toxicity is equivalent
among options, the treatment with the lowest cost
and/or more economic value should be chosen.61

Costs ($),
Costs
PPPM
($), PPPM

with multiple, disparate OCPs. In addition, the
policy statement recommends that all OCPs57:
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management of utilization, drug cost, medication
therapy, formulary decisions, and medical-to-pharmacy benefit channels. Managed care pharmacists
can also add value by helping to develop and
analyze outcomes from OCPs.66
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ASSESSMENT QUESTIONS

1.

Which statement is most accurate about
recommended treatment modalities
for older patients with acute myeloid
leukemia (AML)?

4.

A. Older patients should not be
offered intensive therapy, as the
risk of morbidity outweighs any
potential eneﬁt.
B.

B.

Initiate dexamethasone 10 mg
every 12 hours or an equivalent
corticosteroid.

Which of the following agents is
the only FDA-approved medication
indicated for patients with AML after
achieving complete remission, but who
may not be able to complete intensive chemotherapy?

High frequency of favorable
risk cytogenetics

C. Low frequency of
molecular abnormalities
D. Type and severity of comorbidities
8.

Which of the following can lead to a
decreased response to conventional
induction chemotherapy in older
patients with AML?
A. Increased expression of
multidrug-resistant genes
B.

Impaired performance status

C. Low score on comprehensive
geriatric assessment
D. Renal dysfunction or disorders
9.

In the most recent evaluations of
AML-related costs and healthcare
utilization, the highest cost driver is:
A. Inpatient admissions

A. Oral decitabine and cedazuridine

A. Oral azacitidine

B.

B.

B.

C. Prescription costs

C. Enasidenib

Venetoclax plus intravenous azacitidine

C. Ivosidenib plus intravenous azacitidine

Midostaurin

6.
Differentiation syndrome is a known
adverse effect of:

Medical chemotherapy

D. Emergency department visits

D. Oral azacitidine

D. Oral decitabine and cedazuridine
3.

B.

D. Ask patient to stop his
antihypertensive medication
and call if blood pressure
continues to remain low.

5.

When planning for initial treatment for
elderly patients with AML, which of the
following must be considered?
A. Eligibility for chimeric antigen
receptor T-cell therapy

C. Continue treatment, as this is a known
adverse effect of the regimen.

D. Patients should always be offered
a hypomethylating agent in the
ﬁrst line setting, e en when targeted
therapy exists.
A 78-year-old woman with a history of
type 2 diabetes and heart failure with
reduced ejection fraction receives a
new diagnosis of AML. Her genomic
panel reveals a positive RUNX1 result.
What would be the most appropriate
choice for therapy for this patient?

7.

A. Hold both ivosidenib and azacitidine
and initiate diuretics.

Patients older than 55 years were
excluded from the azacitidine and
venetoclax study by DiNardo and
colleagues, therefore this regimen
cannot be applied to them.

C. Oncologists should recommend
anti-leukemic therapy instead of best
supportive care, even in older patients.

2.

A 74-year-old man on ivosidenib and
azacitidine presents to the clinic with
new-onset shortness of breath. He
reports a 10-pound unintentional weight
gain in the past few days, and his blood
pressure readings at home have been
much lower than normal. What is the
most appropriate intervention?

Measurable residual disease should
be assessed throughout therapy in
order to determine:

10. Which of the following characteristics
would indicate a high-quality oncology
clinical pathway?
A.

e eloped with conﬁdentialit

A. Midostaurin, and usually occurs about
2 weeks into therapy

A. Response to treatment

B.

B.

B.

C. Promotes quality improvement

C. Quality of life

IDH1 and IDH2 inhibitors, and
usuall occurs in the ﬁrst 2 to 8
hours of therapy

ualiﬁcation or maintenance therap

Implementation involved minimal data

D. Increases costs to the patient

D. Appropriateness of stopping therapy

C. IDH1 and IDH2 inhibitors, and usually
occurs about 1 to 2 months into therapy
D. Venetoclax, and patients should be
assessed or le el o ris in the ﬁrst 2
to 8 hours o therap
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In HER2+ MBC following 1L progression and beyond*

EMBRACE

WITH PROVEN SAFETY
TUKYSA + trastuzumab + capecitabine vs placebo + trastuzumab + capecitabine
•

Median PFS: 7.8 months (95% CI: 7.5-9.6) vs 5.6 months (95% CI:
4.2-7.1); HR = 0.54 (95% CI: 0.42-0.71); P <0.00001 (primary endpoint) 1†

More than 2 years median overall survival at follow-up analysis2
Primary analysis‡: 21.9 months (95% CI: 18.3-31.0) vs 17.4 months
(95% CI: 13.6-19.9); HR = 0.66 (95% CI: 0.50-0.87); P = 0.0048
(secondary endpoint) 1
• Follow-up analysis§: 24.7 months (95% CI: 21.6-28.9) vs 19.2 months
(95% CI: 16.4-21.4); HR = 0.73 (95% CI: 0.59-0.90); median follow-up:
29.6 months2
•

Follow-up OS analysis: Results of this prespeciﬁed exploratory analysis are descriptive but not
conclusive, are not controlled for type 1 error, and should be interpreted with caution.

Safe and well tolerated1,3
The most common adverse reactions in patients who received
TUKYSA (≥20%) were diarrhea, PPE, nausea, fatigue, hepatotoxicity,
vomiting, stomatitis, decreased appetite, abdominal pain, headache,
anemia, and rash1
• 6% of patients discontinued TUKYSA due to adverse reactions vs
3% with placebo3
•

S:13.25"

PRESCRIBED

The TUKYSA regimen is the #1 prescribed treatment for patients with brain metastases
in 2L+ HER2+ MBC4II

Indication
TUKYSA is indicated in combination with trastuzumab and capecitabine for treatment of adult patients with advanced
unresectable or metastatic HER2-positive breast cancer, including patients with brain metastases, who have received
one or more prior anti-HER2-based regimens in the metastatic setting.

Select Important Safety Information
• The Prescribing Information for TUKYSA contains warnings and precautions for diarrhea, hepatotoxicity, and
embryo-fetal toxicity, some of which may be severe
• The most common serious adverse reactions in ≥2% of patients who received TUKYSA were diarrhea, vomiting,
nausea, abdominal pain, and seizure
Study design: HER2CLIMB was a randomized (2:1) trial of TUKYSA or placebo each in combination with trastuzumab
and capecitabine in 612 patients with HER2+ MBC, previously treated with trastuzumab, pertuzumab, and T-DM1.
Primary endpoint was PFS per BICR in the ﬁrst 480 patients enrolled. Secondary endpoints included OS. A prespeciﬁed
exploratory analysis was included to evaluate OS at ~2 years. Please see additional study design on the following page.
*≥1 anti-HER2-based regimen in the metastatic setting.1
Data from the ﬁrst 480 patients.1
‡
Primary analysis (data cutoff: September 4, 2019).3
§
Prespeciﬁed exploratory analysis (data cutoff: February 8, 2021).2
II
Based on brand prescriptions from 10/20 to 05/21.4
†

1L = ﬁrst-line; 2L = second-line; BICR = blinded independent central review; CI = conﬁdence interval;
HER = human epidermal growth factor receptor; HR = hazard ratio; MBC = metastatic breast cancer;
OS = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia;
T-DM1 = ado-trastuzumab emtansine.

Please see full Important Safety Information on the following pages.
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See additional follow-up data inside
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In combination with trastuzumab + capecitabine

TUKYSA ACHIEVED A MEDIAN OVERALL SURVIVAL OF
MORE THAN 2 YEARS AT FOLLOW-UP ANALYSIS2*
OS in the total population (N = 612)1,2
PRIMARY ANALYSIS*

HR = 0.66 (95% CI: 0.50-0.87)
P = 0.0048

1.0

EXPLORATORY FOLLOW-UP ANALYSIS†
HR = 0.73 (95% CI: 0.59-0.90)

24.7

21.9

0.8

OS Probability

months median OS

months median OS

(95% CI: 21.6–28.9)
Events: 233/410

(95% CI: 18.3-31.0)
Events: 130/410

19.2

17.4

0.6

months median OS

months median OS

0.4

(95% CI: 16.4–21.4)
Events: 137/202

(95% CI: 13.6-19.9)
Events: 85/202

MEDIAN

PRIMARY ANALYSIS

TUKYSA arm

TUKYSA arm
Control arm
FOLLOW-UP ANALYSIS

0.2

Control arm

TUKYSA arm
Control arm

0.0
0

3

6

9

12

15

18

21

410
202

27

30

33

36

39

42

45

48

51

54

81
28

56
21

38
14

24
8

19
4

11
3

4
2

2
0

0
0

Time (Months)

NUMBER AT RISK
TUKYSA arm
Control arm

24

387
191

356
174

325
156

295
129

268
114

241
103

214
87

153
63

122
47

Warnings and Precautions
• Diarrhea: TUKYSA can cause severe diarrhea including
dehydration, hypotension, acute kidney injury, and death.
In HER2CLIMB, 81% of patients who received TUKYSA
experienced diarrhea, including 12% with rade 3 and 0.5%
with rade 4. Both patients who developed rade 4 diarrhea
subse uently died, with diarrhea as a contributor to death.
Median time to onset of the ﬁrst episode of diarrhea was
12 days and the median time to resolution was 8 days. Diarrhea
led to TUKYSA dose reductions in 6% of patients and TUKYSA
discontinuation in 1% of patients. Prophylactic use of
antidiarrheal treatment was not re uired on HER2CLIMB.
If diarrhea occurs, administer antidiarrheal treatment as
clinically indicated. Perform diagnostic tests as clinically
indicated to exclude other causes of diarrhea. Based on the
severity of the diarrhea, interrupt dose, then dose reduce or
permanently discontinue TUKYSA.
• Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In
HER2CLIMB, 8% of patients who received TUKYSA had an ALT
increase >5 × ULN, 6% had an AST increase >5 × ULN, and 1.5%
had a bilirubin increase 3 UL ( rade ≥3). Hepatotoxicity
led to TUKYSA dose reductions in 8% of patients and TUKYSA
discontinuation in 1.5% of patients.
Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every
3 wee s during treatment, and as clinically indicated. Based on
the severity of hepatotoxicity, interrupt dose, then dose reduce
or permanently discontinue TUKYSA.
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Important Safety Information

• Embryo-Fetal Toxicity: TUKYSA can cause fetal harm. Advise
pregnant women and females of reproductive potential of
the potential risk to a fetus. Advise females of reproductive
potential, and male patients with female partners of
reproductive potential, to use effective contraception during
TUKYSA treatment and for at least 1 week after the last dose.

Adverse Reactions
Serious adverse reactions occurred in 26% of patients who
received TUKYSA; those occurring in ≥2% of patients were
diarrhea (4%), vomiting (2.5%), nausea (2%), abdominal pain
(2%), and seizure (2%). Fatal adverse reactions occurred in
2% of patients who received TUKYSA including sudden death,
sepsis, dehydration, and cardiogenic shoc .
Adverse reactions led to treatment discontinuation in 6% of
patients who received TUKYSA; those occurring in ≥1% of
patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse
reactions led to dose reduction in 21% of patients who received
TUKYSA; those occurring in ≥2% of patients were hepatotoxicity
(8%) and diarrhea (6%).
The most common adverse reactions in patients who
received TUKYSA (≥20%) were diarrhea, palmar-plantar
erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting,
stomatitis, decreased appetite, abdominal pain, headache,
anemia, and rash.

Lab Abnormalities
In HER2CLIMB, rade ≥3 laboratory abnormalities reported in ≥5%
of patients who received TUKYSA were decreased phosphate,
increased ALT, decreased potassium, and increased AST.
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Results of this prespeciﬁed exploratory analysis are descriptive but not conclusive, are not controlled for type 1 error, and should be interpreted with caution. Data cutoff for follow-up
analysis was February 8, 2021.2
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CONSISTENT SAFETY PROFILE AT FOLLOW-UP ANALYSIS2†
At the 2-year follow-up analysis2
The most common adverse reactions (≥20%) were diarrhea, PPE, nausea, fatigue, vomiting, decreased
appetite, stomatitis, headache, AST increased, anemia, ALT increased, and blood bilirubin increased

TEAEs Grade ≥3

TEAEs leading to death

61% (245/404) in the TUKYSA arm vs
51% (101/19 ) in the control arm

2% (8/404) in the TUKYSA arm vs
3% (6/19 ) in the control arm

The rate of discontinuation due to adverse reactions for the TUKYSA arm remained consistent
with the primary analysis2,3†
PRIMARY ANALYSIS³

TUKYSA

6%

PLACEBO

vs

3%

FOLLOW-UP ANALYSIS²

TUKYSA

6%

PLACEBO

vs

4%
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Follow-up safety analysis was done as part of a prespeciﬁed exploratory analysis. Results are presented as descriptive data that are not intended to provide conclusions about safety and should be
interpreted with caution.

†

ALT = alanine aminotransferase; AST = aspartate aminotransferase; ORR = ob ective response rate; TEAE = treatment-emergent adverse event.

The mean increase in serum creatinine was 32% within the ﬁrst
21 days of treatment with TUKYSA. The serum creatinine
increases persisted throughout treatment and were reversible
upon treatment completion. Consider alternative markers
of renal function if persistent elevations in serum creatinine
are observed.

Drug Interactions
• Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant
use may decrease TUKYSA activity. Avoid concomitant
use of TUKYSA.
• Strong or Moderate CYP2C8 Inhibitors: Concomitant use
of TUKYSA with a strong CYP2C8 inhibitor may increase
the ris of TUKYSA toxicity; avoid concomitant use.
Increase monitoring for TUKYSA toxicity with moderate
CYP2C8 inhibitors.
• CYP3A Substrates: Concomitant use may increase
the toxicity associated with a CYP3A substrate. Avoid
concomitant use of TUKYSA where minimal concentration
changes may lead to serious or life-threatening toxicities.
If concomitant use is unavoidable, decrease the CYP3A
substrate dosage.

• P-gp Substrates: Concomitant use may increase the toxicity
associated with a P-gp substrate. Consider reducing the
dosage of P-gp substrates where minimal concentration
changes may lead to serious or life-threatening toxicity.

Use in Speciﬁc Populations
• Lactation: Advise women not to breastfeed while ta ing
TUKYSA and for at least 1 week after the last dose.
• Renal Impairment: Use of TUKYSA in combination with
capecitabine and trastuzumab is not recommended in
patients with severe renal impairment (CLcr 30 mL/min),
because capecitabine is contraindicated in patients with
severe renal impairment.
• Hepatic Impairment: Reduce the dose of TUKYSA for
patients with severe (Child-Pugh C) hepatic impairment.
Please see Brief Summary of Prescribing Information
on adjacent pages.
References: 1. TUKYSA Prescribing Information . Bothell, A: Seagen Inc. April 2020. 2. Curigliano ,
Mueller , Borges , et al. Updated results of tucatinib vs placebo added to trastuzumab and
capecitabine for patients with pretreated HER2+ metastatic breast cancer with and without brain
metastases (HER2CLIMB). Poster presented at: American Society of Clinical Oncology Annual Meeting;
June 4-8, 2021. 3. Murthy RK, Loi S, O ines A, et al. Tucatinib, trastuzumab, and capecitabine for HER2positive metastatic breast cancer. N Engl J Med. 2020;382(7):597-609. 4. Data on ﬁle. Seagen Inc.
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*Study design: HER2CLIMB was a randomized (2:1), double-blind trial of TUKYSA or placebo each in combination with trastuzumab and capecitabine in 612 patients with
HER2+ MBC, previously treated with trastuzumab, pertuzumab, and T-DM1. Primary endpoint was PFS per BICR in the ﬁrst 480 patients enrolled. Secondary endpoints
assessed in the full study population included OS, PFS in patients with brain metastases, conﬁrmed ORR, and safety.
The protocol included a prespeciﬁed exploratory analysis to evaluate OS, PFS (by investigator assessment), and safety in the total study population ( = 612) at ~2 years from
the last patient randomized. After the primary analysis, 12.9% of patients in the placebo arm (26/202) crossed over to receive TUKYSA in combination with trastuzumab and
capecitabine, with the ﬁrst patient crossover in February 2020. Median overall study follow-up: 29.6 months (data cutoff: February 8, 2021). Because formal testing of all
alpha-controlled endpoints was considered ﬁnal at the primary analysis, data from this prespeciﬁed updated analysis are for descriptive purposes only.1-3
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WARNINGS AND PRECAUTIONS

TUKYSA® (tucatinib) tablets, for oral use
Brief summary of Prescribing Information (PI). See full PI. Rx Only
INDICATIONS AND USAGE
TUKYSA is indicated in combination with trastuzumab and capecitabine for treatment
of adult patients with advanced unresectable or metastatic HER2-positive breast cancer,
including patients with brain metastases, who have received one or more prior
anti-HER2-based regimens in the metastatic setting.
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosage of TUKYSA is 300 mg taken orally twice daily in combination
with trastuzumab and capecitabine until disease progression or unacceptable toxicity.
Advise patients to swallow TUKYSA tablets whole and not to chew, crush, or split prior to
swallowing. Advise patients not to ingest tablet if it is broken, cracked, or not otherwise intact.
Advise patients to take TUKYSA approximately 12 hours apart and at the same time each
day with or without a meal. If the patient vomits or misses a dose of TUKYSA, instruct the
patient to take the next dose at its usual scheduled time.
When given in combination with TUKYSA, the recommended dosage of capecitabine
is 1000 mg/m2 orally twice daily taken within 30 minutes after a meal. TUKYSA and
capecitabine can be taken at the same time. Refer to the Full Prescribing Information
for trastuzumab and capecitabine for additional information.
Dosage Modifications for Adverse Reactions
The recommended TUKYSA dose reductions and dosage modifications for adverse
reactions are provided in Tables 1 and 2. Refer to the Full Prescribing Information for
trastuzumab and capecitabine for information about dosage modifications for these drugs.
Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions

Severity
Diarrhea1
Grade 3 without anti-diarrheal
treatment
Grade 3 with anti-diarrheal
treatment
Grade 4
Hepatotoxicity1,2
Grade 2 bilirubin (>1.5 to 3 × ULN)

TUKYSA Dosage Modification
Initiate or intensify appropriate medical therapy.
Hold TUKYSA until recovery to ≤ Grade 1, then
resume TUKYSA at the same dose level.
Initiate or intensify appropriate medical therapy.
Hold TUKYSA until recovery to ≤ Grade 1, then
resume TUKYSA at the next lower dose level.
Permanently discontinue TUKYSA.

Hold TUKYSA until recovery to ≤ Grade 1, then
resume TUKYSA at the same dose level.
Grade 3 ALT or AST (> 5 to 20 × ULN) Hold TUKYSA until recovery to ≤ Grade 1, then
OR Grade 3 bilirubin (> 3 to 10 × ULN) resume TUKYSA at the next lower dose level.
Grade 4 ALT or AST (> 20 × ULN)
Permanently discontinue TUKYSA.
OR Grade 4 bilirubin (> 10 × ULN)
ALT or AST > 3 × ULN AND
Permanently discontinue TUKYSA.
Bilirubin > 2 × ULN
Other adverse reactions1
Grade 3
Hold TUKYSA until recovery to ≤ Grade 1, then
resume TUKYSA at the next lower dose level.
Grade 4
Permanently discontinue TUKYSA.
1. Grades based on National Cancer Institute Common Terminology Criteria for Adverse Events
Version 4.03
2. Abbreviations: ULN = upper limit of normal; ALT = alanine aminotransferase; AST = aspartate
aminotransferase

Dosage Modifications for Severe Hepatic Impairment: For patients with severe
hepatic impairment (Child-Pugh C), reduce the recommended dosage to 200 mg orally
twice daily.
Dosage Modifications for Concomitant Use with Strong CYP2C8 Inhibitors: Avoid
concomitant use of strong CYP2C8 inhibitors with TUKYSA. If concomitant use with a
strong CYP2C8 inhibitor cannot be avoided, reduce the recommended dosage to 100 mg
orally twice daily. After discontinuation of the strong CYP2C8 inhibitor for 3 elimination
half-lives, resume the TUKYSA dose that was taken prior to initiating the inhibitor.
CONTRAINDICATIONS
None.
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Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in practice.
HER2-Positive Metastatic Breast Cancer (HER2CLIMB)
The safety of TUKYSA in combination with trastuzumab and capecitabine was evaluated in
HER2CLIMB. Patients received either TUKYSA 300 mg twice daily plus trastuzumab and
capecitabine (n=404) or placebo plus trastuzumab and capecitabine (n=197). The median
duration of treatment was 5.8 months (range: 3 days, 2.9 years) for the TUKYSA arm.
Serious adverse reactions occurred in 26% of patients who received TUKYSA. Serious
adverse reactions in ≥ 2% of patients who received TUKYSA were diarrhea (4%),
vomiting (2.5%), nausea (2%), abdominal pain (2%), and seizure (2%). Fatal adverse
reactions occurred in 2% of patients who received TUKYSA including sudden death,
sepsis, dehydration, and cardiogenic shock.
Adverse reactions leading to treatment discontinuation occurred in 6% of patients who
received TUKYSA. Adverse reactions leading to treatment discontinuation of TUKYSA in
≥1% of patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse reactions leading
to dose reduction occurred in 21% of patients who received TUKYSA. Adverse reactions
leading to dose reduction of TUKYSA in ≥2% of patients were hepatotoxicity (8%) and
diarrhea (6%).
The most common adverse reactions in patients who received TUKYSA (≥20%) were
diarrhea, palmar-plantar erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting,
stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash.
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Table 2: Recommended TUKYSA Dosage Modifications for Adverse Reactions

ADVERSE REACTIONS

Table 3: Adverse Reactions (≥10%) in Patients Who Received TUKYSA and with a
Difference Between Arms of ≥5% Compared to Placebo in HER2CLIMB (All Grades)
Adverse Reaction

TUKYSA + Trastuzumab +
Capecitabine (N = 404)
Grade (%)
All
3
4
Gastrointestinal disorders
Diarrhea
81
12
0.5
Nausea
58
3.7
0
Vomiting
36
3
0
32
2.5
0
Stomatitis 1
Skin and subcutaneous tissue disorders
Palmar-plantar
erythrodysesthesia
63
13
0
syndrome
20
0.7
0
Rash 2
Hepatobiliary disorders
42
9
0.2
Hepatotoxicity 3
Metabolism and nutrition disorders
Decreased appetite
25
0.5
0

Placebo + Trastuzumab +
Capecitabine (N = 197)
Grade (%)
All
3
4
53
44
25
21

9
3
3.6
0.5

0
0
0
0

53

9

0

15

0.5

0

24

3.6

0

20

0

0
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Dose Reduction
Recommended TUKYSA Dosage
First
250 mg orally twice daily
Second
200 mg orally twice daily
Third
150 mg orally twice daily
Permanently discontinue TUKYSA in patients unable to tolerate 150 mg orally twice daily.

Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension,
acute kidney injury, and death. In HER2CLIMB, 81% of patients who received TUKYSA
experienced diarrhea, including 12% with Grade 3 diarrhea and 0.5% with Grade 4
diarrhea. Both patients who developed Grade 4 diarrhea subsequently died, with diarrhea
as a contributor to death. The median time to onset of the first episode of diarrhea was
12 days and the median time to resolution was 8 days. Diarrhea led to dose reductions of
TUKYSA in 6% of patients and discontinuation of TUKYSA in 1% of patients. Prophylactic
use of antidiarrheal treatment was not required on HER2CLIMB. If diarrhea occurs,
administer antidiarrheal treatment as clinically indicated. Perform diagnostic tests as clinically
indicated to exclude other causes of diarrhea. Based on the severity of the diarrhea, interrupt
dose, then dose reduce or permanently discontinue TUKYSA.
Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In HER2CLIMB, 8% of patients
who received TUKYSA had an ALT increase > 5 × ULN, 6% had an AST increase > 5 × ULN,
and 1.5% had a bilirubin increase > 3 × ULN (Grade ≥3). Hepatotoxicity led to dose
reduction of TUKYSA in 8% of patients and discontinuation of TUKYSA in 1.5% of patients.
Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 3 weeks during treatment,
and as clinically indicated. Based on the severity of hepatotoxicity, interrupt dose, then dose
reduce or permanently discontinue TUKYSA.
Embryo-Fetal Toxicity: Based on findings from animal studies and its mechanism of
action, TUKYSA can cause fetal harm when administered to a pregnant woman. In animal
reproduction studies, administration of tucatinib to pregnant rats and rabbits during
organogenesis caused embryo-fetal mortality, reduced fetal weight and fetal abnormalities
at maternal exposures ≥ 1.3 times the human exposure (AUC) at the recommended dose.
Advise pregnant women and females of reproductive potential of the potential risk to
a fetus. Advise females of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose. Advise male patients
with female partners of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose. TUKYSA is used in
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information
of trastuzumab and capecitabine for pregnancy and contraception information.
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Adverse Reaction

TUKYSA + Trastuzumab + Placebo + Trastuzumab +
Capecitabine (N = 404)
Capecitabine (N = 197)
Grade (%)
Grade (%)
All
3
4
All
3
4
Blood and lymphatic system disorders
21
3.7
0
13
2.5
0
Anemia 4
Musculoskeletal and connective tissue disorders
Arthralgia
15
0.5
0
4.6
0.5
0
Investigations
14
0
0
1.5
0
0
Creatinine increased5
Weight decreased
13
1
0
6
0.5
0
Nervous System Disorders
Peripheral
13
0.5
0
7
1
0
neuropathy 6
Respiratory, thoracic and mediastinal disorders
Epistaxis
12
0
0
5
0
0
1. Stomatitis includes stomatitis, oropharyngeal pain, oropharyngeal discomfort, mouth ulceration, oral
pain, lip ulceration, glossodynia, tongue blistering, lip blister, oral dysesthesia, tongue ulceration,
and aphthous ulcer
2. Rash includes rash maculo-papular, rash, dermatitis acneiform, erythema, rash macular, rash
papular, rash pustular, rash pruritic, rash erythematous, skin exfoliation, urticaria, dermatitis allergic,
palmar erythema, plantar erythema, skin toxicity, and dermatitis
3. Hepatotoxicity includes hyperbilirubinemia, blood bilirubin increased, bilirubin conjugated
increased, alanine aminotransferase increased, transaminases increased, hepatotoxicity, aspartate
aminotransferase increased, liver function test increased, liver injury, and hepatocellular injury
4. Anemia includes anemia, hemoglobin decreased, and normocytic anemia
5. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function
6. Peripheral neuropathy includes peripheral sensory neuropathy, neuropathy peripheral, peripheral
motor neuropathy, and peripheral sensorimotor neuropathy

Table 4: Laboratory Abnormalities (≥20%) Worsening from Baseline in Patients
Who Received TUKYSA and with a Difference of ≥5% Compared to Placebo in
HER2CLIMB
TUKYSA + Trastuzumab
+ Capecitabine1
All Grades
Grades ≥3
%
%
3.3

51

1.5

57
47
46
43
40
36
33
28

8
1.5
8
6
0.8
6
0
2.5

45
30
27
25
25
31
6
23

7
3.1
0.5
1
0.5
5
0
2

26

0.5

17

0

1. The denominator used to calculate the rate varied from 351 to 400 in the TUKYSA arm and 173
to 197 in the control arm based on the number of patients with a baseline value and at least one
post-treatment value. Grading was based on NCI-CTCAE v.4.03 for laboratory abnormalities, except
for increased creatinine which only includes patients with a creatinine increase based on the upper
limit of normal definition for grade 1 events (NCI CTCAE v5.0).
2. Laboratory criteria for Grade 1 is identical to laboratory criteria for Grade 2.
3. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function.
4. There is no definition for Grade 2 in CTCAE v.4.03.

Increased Creatinine: The mean increase in serum creatinine was 32% within the first
21 days of treatment with TUKYSA. The serum creatinine increases persisted throughout
treatment and were reversible upon treatment completion. Consider alternative markers
of renal function if persistent elevations in serum creatinine are observed.
DRUG INTERACTIONS
Effects of Other Drugs on TUKYSA
Strong CYP3A Inducers or Moderate CYP2C8 Inducers: Concomitant use of
TUKYSA with a strong CYP3A or moderate CYP2C8 inducer decreased tucatinib plasma
concentrations, which may reduce TUKYSA activity. Avoid concomitant use of TUKYSA
with a strong CYP3A inducer or a moderate CYP2C8 inducer.
Strong or Moderate CYP2C8 Inhibitors: Concomitant use of TUKYSA with a strong
CYP2C8 inhibitor increased tucatinib plasma concentrations, which may increase the
risk of TUKYSA toxicity. Avoid concomitant use of TUKYSA with a strong CYP2C8 inhibitor.
Increase monitoring for TUKYSA toxicity with moderate CYP2C8 inhibitors.

Pregnancy
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine.
Refer to the Full Prescribing Information of trastuzumab and capecitabine for pregnancy
information. Based on findings in animals and its mechanism of action, TUKYSA can
cause fetal harm when administered to a pregnant woman. There are no available
human data on TUKYSA use in pregnant women to inform a drug-associated risk.
In animal reproduction studies, administration of tucatinib to pregnant rats and rabbits
during organogenesis resulted in embryo-fetal mortality, reduced fetal weight and fetal
abnormalities at maternal exposures ≥ 1.3 times the human exposure (AUC) at the
recommended dose. Advise pregnant women and females of reproductive potential of
the potential risk to the fetus.
Lactation
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine.
Refer to the Full Prescribing Information of trastuzumab and capecitabine for lactation
information. There are no data on the presence of tucatinib or its metabolites in human
or animal milk or its effects on the breastfed child or on milk production. Because of
the potential for serious adverse reactions in a breastfed child, advise women not to
breastfeed during treatment with TUKYSA and for at least 1 week after the last dose.
Females and Males of Reproductive Potential
TUKYSA can cause fetal harm when administered to a pregnant woman. TUKYSA is used in
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information of
trastuzumab and capecitabine for contraception and infertility information.
Pregnancy Testing: Verify the pregnancy status of females of reproductive potential prior
to initiating treatment with TUKYSA.
Contraception:
Females: Advise females of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose.
Males: Advise male patients with female partners of reproductive potential to use
effective contraception during treatment with TUKYSA and for at least 1 week after the
last dose.
Infertility: Based on findings from animal studies, TUKYSA may impair male and
female fertility.
Pediatric Use: The safety and effectiveness of TUKYSA in pediatric patients have not
been established.
Geriatric Use: In HER2CLIMB, 82 patients who received TUKYSA were ≥ 65 years,
of whom 8 patients were ≥ 75 years. The incidence of serious adverse reactions in
those receiving TUKYSA was 34% in patients ≥ 65 years compared to 24% in patients
< 65 years. The most frequent serious adverse reactions in patients who received
TUKYSA and ≥ 65 years were diarrhea (9%), vomiting (6%), and nausea (5%). There were
no observed overall differences in the effectiveness of TUKYSA in patients ≥ 65 years
compared to younger patients. There were too few patients ≥ 75 years to assess
differences in effectiveness or safety.
Renal Impairment: The use of TUKYSA in combination with capecitabine and trastuzumab
is not recommended in patients with severe renal impairment (CLcr < 30 mL/min
estimated by Cockcroft-Gault Equation), because capecitabine is contraindicated in
patients with severe renal impairment. Refer to the Full Prescribing Information of
capecitabine for additional information in severe renal impairment. No dose adjustment is
recommended for patients with mild or moderate renal impairment (creatinine clearance
[CLcr] 30 to 89 mL/min).
Hepatic Impairment: Tucatinib exposure is increased in patients with severe hepatic
impairment (Child-Pugh C). Reduce the dose of TUKYSA for patients with severe (ChildPugh C) hepatic impairment. No dose adjustment for TUKYSA is required for patients with
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment.
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Effects of TUKYSA on Other Drugs
CYP3A Substrates: Concomitant use of TUKYSA with a CYP3A substrate increased the
plasma concentrations of CYP3A substrate, which may increase the toxicity associated
with a CYP3A substrate. Avoid concomitant use of TUKYSA with CYP3A substrates,
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Hematology
Decreased hemoglobin
Chemistry
Decreased phosphate
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where minimal concentration changes may lead to serious or life-threatening toxicities.
If concomitant use is unavoidable, decrease the CYP3A substrate dosage in accordance
with approved product labeling.
P-glycoprotein (P-gp) Substrates: Concomitant use of TUKYSA with a P-gp substrate
increased the plasma concentrations of P-gp substrate, which may increase the toxicity
associated with a P-gp substrate. Consider reducing the dosage of P-gp substrates,
where minimal concentration changes may lead to serious or life-threatening toxicities.

NO ONE LEFT ALONE

Addressing Cancer Health Disparities in a Multilateral
Collaboration in an Independent Community Cancer Clinic:
Translating Words Into Action
KASHYAP PATEL, MD; HIRANGI MUKHI, BS; ANJANA PATEL, BSC; NIYATI NATHWANI, MD; DHWANI MEHTA, MS; JENNIFER SHERAK,
MBA; NATASHA CLINTON, MSN, APRN, AOCNP; HOLLY PISARIK, JD; BENJAMIN BROWN, BS; SARA ROGERS, PHARMD; MARY
KRUCZYNSKI; NICOLAS FERREYROS, BA; AND TED OKON, MBA

DESPITE RANKING AMONG the top 6 wealthiest economies in the

world per capita, the United States still has sizable health disparities among its citizens rooted in racial, social, economic, and
environmental factors. In cancer care during the past 2 decades,
we have seen great progress, with the overall cancer death rate
declining. However, the progress against cancer has not been
shared equally by all segments of the US population.1
Today, there is a 15-year difference in life expectancy between
the most advantaged and disadvantaged citizens in the United
States. This difference is correlated with geographic characteristics
and health behaviors that are influenced by historical and social
factors. Racial and ethnic minority populations, who have long
experienced cancer health disparities, continue to face striking
disparities in cancer incidence and death.1-4
Cancer health disparities (CHDs) are not just a moral problem—
resulting in almost 34% of cancer deaths in Americans aged 25 to
79 years—but also an economic one because they are estimated
to result in an additional $230 billion of spending.5,6 In 2020, the
American Association of Cancer Research found that addressing
disparities in cancer care would result in an estimated indirect
savings of up to $1 trillion over 3 years.6
The factors contributing to CHDs are complex and multifactorial,
and they often exist before a patient’s cancer journey even begins.
They include the inability to access health care due to socioeconomic factors that include a lack of insurance, underinsurance,
and payer-related factors; a lack of access to cancer screening; a
lack of access to precision medicine testing and other cutting-edge
treatment options; economic factors during care, such as burdensome out-of-pocket (OOP) costs; and a lack of access to clinical
trials.6 These are all compounded by a distrust of the clinical trial
system by certain patient populations that have historically suffered
from health disparities, as well as the fact that many US population
groups that experience cancer health disparities are also among
those hardest hit by the ongoing COVID-19 pandemic.7
For uninsured or underinsured Americans, the financial toxicity
of cancer treatment is shockingly easy to achieve. Consider these
facts: Today 6 million (19%) of Medicare fee-for-service beneficiaries do not have supplemental coverage. They may incur annual
OOP costs of approximately $2500 to $15,000—up to approximately 58% of the median per capita income of Medicare beneficiaries—that can quickly lead to financial toxicity. Increasing
financial toxicity can very easily result in either noncompliance or
abandonment of treatment.8-16
Because of high costs, many people with cancer and those who
have survived cancer experience financial hardship, including
problems paying bills, depletion of savings, delaying or skipping
needed medical care, and potential bankruptcy. These costs and
hardships do not impact all patients with cancer equally—certain
factors make a patient more likely to experience financial hardship. In fact, data from Han et al show that most patients who
face financial toxicities are already somewhat marginalized and
underserved, as well as suffering from socioeconomic disparities (Figure 1).17
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Against this backdrop, CHDs are an enormous and complex
public health challenge in the United States. To truly address
CHDs, a comprehensive approach is needed to bring a groundswell of resources together. This must include support for public
policies aimed at a better understanding of the issue by all
segments of ecosystems, including, but not limited to, inadequate
funding from state, federal, and local resources; local health care
providers and health systems; pharmaceutical and diagnostic
companies; the science and research communities; and more.

No One Left Alone Program

Carolina Blood and Cancer Care Associates (CBCCA) is an independent oncology practice serving diverse patient populations
in rural areas, with locations in Rock Hill and Lancaster, South
Carolina. The catchment areas in South Carolina that the practice
serves include some of the most vulnerable and marginalized
patients by CHDs. US Census Bureau data show that most households across the 5-county region have incomes less than $75,000
a year. The area includes pockets that are comparatively well-off
and those that are surrounded by poverty (Figure 2).18-22
LOWER INCOMES IN SERVICE AREA. The 5 counties in the CBCCA

service area have median household incomes that range from near
the US median income of $67,521 in 2020 to well below the South
Carolina median income of $56,227.23 Although the Brookings
Institution reports multiple definitions of “middle class,” most use
income bands around US median income; the closest cut point in
census county-level data is $75,000.24
York (centered by Rock Hill) and Lancaster counties have
median household incomes below the US median but above the
South Carolina median, whereas Kershaw County was just below
the South Carolina median. Chester and Cherokee counties are
well below the South Carolina median, with more than half of
households making less than $50,000; the uninsured rate in both
counties is more than 10.5%.18-22 Of note, South Carolina has not
expanded Medicaid to adults earning up to 133% of the federal
poverty level (FPL), per the Affordable Care Act; in 2021, the FPL
for a family of 4 was $26,500.25
FOCUS ON ACCESS TO CARE. Seeking to better address CHDs, the

CBCCA team decided to undertake an initiative to study CHDs,
identify priorities, and then prepare a road map to operationalize
solutions. The pilot launched within CBCCA would both serve
patients within the practice and provide a replicable road map
that could be shared with other practices around the country.
After significant research and evaluation into the root causes
of CHDs, as well as personal experience with patient care, we
believe that access to care offers the greatest potential to reduce
all factors leading to CHDs. Specifically, we believe that access to
care due to socioeconomic factors including being uninsured or
underinsured, payer-related barriers to care, or high and burdensome OOP costs all result in little or no access to cancer screening
services or subsequent access to precision medicine diagnostics,
such as biomarker testing (Figure 3A).
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Looking at the complexities of the CHDs and the
fact that there is no ready-made playbook to address
them, we also recognize that any efforts to address
CHDs will not be solved by policymakers alone. We
surveyed other colleagues and practices across the
country and did not find a clear path forward. To the
contrary, the most recent survey by the Association
of Community Cancer Centers found out that 10%
of cancer programs had no financial advocates.25
Additionally, only 36% of programs have enough
full-time staff to meet the demand for financial
advocacy services, with 36% of survey respondents noting they do not and 34% replying, “not
always.” Of those practices that do have financial
advocates on staff, the majority (60%) employ just
1 to 3 advocates.26
As president of the Community Oncology
Alliance, medical director of the AmerisourceBergen
International Oncology Network (ION) Solutions
Network, and CEO of CBCCA, Kashyap Patel, MD,
held multiple meetings and discussions with leadership teams from each of these organizations and
conducted a literature review of more than 300 articles to understand the factors contributing to CHDs.
Based on extensive research and brainstorming,
CBCCA developed a solutions-oriented pilot
program called No One Left Alone (NOLA) to cover
the practice’s patient service area. NOLA has the
following objectives:
1.

Support local and national initiatives to
improve health care equity and reduce CHDs
for all Americans.

3.

Encourage efforts to track, measure, monitor,
and research CHDs.

4.

Better understand and make use of
financial and other support available to
patients in need.
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5.

Develop a lasting, scalable program for
addressing CHDs and improving access
to cancer care.

Prior to this, CBCCA had 1 dedicated full-time
staff member to cope with the additional work
needed to address issues related to CHDs, so
financial advocacy was not tracked meticulously.
Therefore, CBCCA undertook an effort to analyze
each aspect of CHDs, focusing on access to care and
socioeconomic factors, and subsequently invested
practice resources to launch NOLA.
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Phase 1 of NOLA (Pilot)

Phase 1 of NOLA, the pilot phase, occurred at
CBCCA from January through December 2021.
The practice deployed 2.5 staff full-time equivalents
with the sole purpose of understanding, tracking,
and addressing the socioeconomic aspects
impacting patients’ access to care—starting with a
lack of insurance but including transportation and
other issues impeding treatment. In addition, the
practice hired a full-time pharmacist to streamline
the process of financial navigation and assistance
and to track data. »

EBOncology

FIGURE 1. Characteristics Associated With Financial Toxicity in Cancer Care17

Promulgate awareness and promote education around the steps to reduce barriers to
access to equitable cancer care.

2.

|

|
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CBCCA took the following steps: (1) Once a
physician decided on a treatment plan for the
patient, coverage and OOP costs were estimated
and resources identified. (2) Dedicated financial
counselors completed required paperwork on behalf
of patients; this sometimes required applying to
multiple foundations to ensure the patient had no or
minimal OOP costs, (Figure 3B).
Fundamental to the NOLA pilot program was
collaboration across multiple stakeholders and
entities, including financial assistance foundations
and pharmaceutical companies providing drugs.

Instead of working in silos, CBCCA decided to partner
with multiple stakeholder groups including local
nonprofits, congressional offices, state health departments, state Medicaid agencies, and others to improve
access to resources that would benefit patients in need.

were covered. Nearly half (48%) of patients
receiving cancer treatment at the practice
were identified as needing financial support
that was ultimately provided through NOLA.
•

Of the 319 patients receiving cancer treatment, 29 did not report income data. Of the
290 who did report income data, two-thirds
(67%) of the households reported an annual
income below $75,000.

•

NOLA generated $1,769,520.58 in financial
help relating to parenteral drugs for patients.

•

Not a single patient was turned away for
treatment regardless of their ability to pay.

•

Additionally, for patients on oral cancer
drugs, the CBCCA pharmacy team identified
resources to cover $253,218 in OOP costs
for 61 patients involving 374 prescriptions processed.

•

A total of 101 patients’ OOP costs were
covered by pharmaceutical company
foundations totaling $135,931 (Appendix A).
A total of 25 foundations have contributed
grants ranging from $15 to more than $6600
for individual patients; most foundations
have assisted 1 to 3 patients, 1 foundation
has assisted 14 patients, and another has
assisted 32 patients.

•

Over 12 months, 53 patients received free
drugs with a total value of more than $1.63
million (Appendix B).

•

Of the 154 total patients who received financial
assistance and/or free drugs, 85% reported
an annual income of less than $75,000. Their
median income was $38,766—or 68% of the
South Carolina median income and 57% of the
US median income. This group included 71%
White patients and 26% Black patients.

•

Besides OOP costs and free drugs for
154 patients, the practice raised direct and
indirect contributions of $11,490.38.

Phase 1 Results

Through December 31, 2021, the pilot phase of
NOLA has achieved the following:
•

A total 319 patients received cancer treatment
during phase 1 of NOLA, and 154 patients

FIGURE 3. NOLA Addresses Access to Cancer Care in a 2-Step Process

A. Financial and Payer-Related Factors Limiting Access in Cancer Care
Lack of insurance
nins red di ﬁc lt
navigating DSS when
applying for Medicaid;
average turnaround time of
3 months; limited literacy
affecting application process

In Medicare only, 20% OOP
cost can exceed $10,000
per year; similar challenges
are seen in Medicare
Advantage plans.

In commercial and selffunded plans, OOP cost
can be 23%-26%; increased
cost sharing leads to
discontinuation or decision
to not start treatment.

Other payer-related factors
include narrow networks,
PBM-related access issues,
and coverage/policy
limiting options.

i ﬁc lt accessin cancer
care and treatment resulting in disparities
(socioeconomic factors)

B. How NOLA Provides Access to Care
PART 1: ASSESSMENT. Identify insurance status, collect income information and dependents

Uninsured, eligible
for Medicaid and SS

Uninsured, ineligible
for Medicaid

Underinsured
(Medicare only or
Medicare Advantage
plan with deductible

High-deductible
commercial plans

Self-funded
or employersponsored plan

PART 2: ACTION PLAN. Take steps based on insurance eligibility category.

No insurance

denti i patient ualiﬁes or an state or ederal
program (ie, Medicare, Medicaid, ACA tax subsidy).
Work with local county 501(c)(3).

Help complete all forms for program. Create path
for facilitation. Provide legislative assistance to navigate
(including legal funds).

Medicaid program

eri
eneﬁts. nsure that
application is
processed. each out to congressional o ﬁce.
s i patient is
dual eligi le.

eri i prescri ed tests medication s are appro ed
indicated for diagnosis.

Medicare eligible
(disabled)

Verify eligibility. Guide patients on how to enroll.
ee assistance or art premium.

Verify if patient is retiring soon; if so, and has Part A only,
pro ide guidance or art and edigap. oo at
dual eligibility.

Medicare: Part
, no edigap

Identify if patient is dual eligible for Medicaid
or Medicare secondary payer plan; if so,
provide resources.

If not eligible, seek foundation assistance for Medigap
payment and work with local foundations to support,
if eligible.

Medicare:
Medigap

enerall , all ser ices are co ered. nsure eneﬁts
eriﬁcation and eligi ilit .

onﬁrm art
i not, guide appropriatel . ro ide
assistance or patients in edicare art co erage gap,
aka “donut hole.”

Medicare
Advantage plan

Go over insurance plan with patient during open
enrollment to identify where they can save money
(ie, changing insurance).

changing ac to edicare, add a art plan
and supplemental plan. If changing Advantage plan,
facilitate appropriate plan.

Commercial
and insurance
exchanges

eri prescri ed medication s are appro ed
indicated or diagnosis place in therap . u mit
predetermination or prior authorization if necessary.

Identify if free medication is available, when necessary.
Complete and submit applicable form(s). Identify
patient’s responsibility for prescribed medication(s).

ACA, Affordable Care Act; DSS, Department of Social Services; LIS, low-income subsidy; Medigap, Medicare supplement insurance; NOLA, No One Left Behind;
out of poc et
pharmacy eneﬁt manager.
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These results do not include support for oral
cancer drugs because we are in the process of
streamlining patient assistance programs for
these therapies.
COST TO CBCCA. During phase 1 of NOLA, CBCCA

incurred direct costs of approximately $150,000 for
additional staff hired and program-related resources.
Indirect costs incurred were approximately $60,000
in excess physician time, an additional 1000 hours
of study and research, and 200 hours of other staff
time, including business office time calculating
OOP costs for patients based on the treatment they
were receiving.

What Is Next for NOLA?

With the success of phase 1 of the NOLA project, we
begin to look to the expansion of the pilot program.
We believe that what was undertaken as a local pilot
involving just our practice can be streamlined and
standardized—and then scaled at the national level.
As next steps, we are planning to expand this
project to other practices in South Carolina and to
Georgia. We will be reaching out to other community
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practices in both states to share our experience and
to look for resources to expand the pilot and collect
data on prospective service areas.
CBCCA also plans more phases of the existing
pilot during the next 12 to 18 months, starting with
phase 2. In phase 2, we will focus on providing
biomarker and germline testing, as well as funding
for testing. Phase 2a will focus on ensuring that
eligible minority patients receive next-generation
sequencing (NGS) testing to guide treatment after
cancer is diagnosed. The need for this is critical
because only 1 in 4 eligible patients with cancer
receive biomarker testing, which can help determine
the most effective course of treatment, and only 14%
of eligible Black patients receive this testing.27
PHASE 2A. For this phase, NOLA, CBCCA, and

its research enterprise, the Community Clinical
Oncology Research Network (CCORN), have
developed a research study in partnership with 2
large genomic testing laboratories. The study seeks
to ensure NGS testing is made available to more
than 5000 patients at multiple sites. The target is to
ensure that at least 80% of eligible patients receive
appropriate biomarker testing. This phase has been
underway at CBCCA since July 2021 and has already
succeeded in getting 50% of eligible patients with
cancer NGS testing. In addition, 2 other studies
relating to CHDs and genomic testing are underway,
with more than 235 patients enrolled.28

Carolina median income levels. To create NOLA,
CBCCA invested staff resources and physician time,
and enlisted partners helped meet the needs of
patients with cancer who faced financial toxicity or
the possibility of not continuing their care. Future
phases of NOLA will address access to NGS and
germline testing as well as to clinical trials. ◆
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PHASE 3. This phase will focus on data collection

to better identify and address needs in cancer
screening, including screenings for lung, breast,
cervical, colorectal, and prostate cancers. Data
collection on social determinants of health is
ongoing; future reports on NOLA will discuss the
program’s impact on food insecurity.

Conclusion

NOLA is a multiphase program that seeks to address
health care disparities by improving access to
cancer treatment. In its first year, NOLA generated
financial assistance worth more than $1.7 million
and assisted 154 patients whose median income was
$38,766, an amount well below both US and South
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PHASE 2B. This phase will focus on hereditary cancer

testing, as less than 20% of eligible patients in cancer
treatment receive germline testing.29 CBCCA is in
discussions with a laboratory partner with expertise
in this area, with target launch for this phase in the
first half of 2022.
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OCM Successor Puts Focus on Equity in Cancer Care—
With Fewer Dollars for Services
MARY CAFFREY

CONTINUED FROM COVER

However, the EOM will not start until July 2023, creating a
yearlong gap for practices that took part in the OCM and relied on
it to report quality measures to Medicare. Now, these practices will
be required to report through the Merit-based Incentive Payment
System (MIPS), which serves as a fallback option for any practice
that receives Medicare payments but does not participate in an
advanced alternative payment model (APM). A 2015 law overhauling Medicare reimbursement requires quality reporting under
either MIPS or an APM. 3,4
Early reviews of the EOM are mixed. Physicians, including
some who spoke with Evidence-Based Oncology™ (EBO) say the
Center for Medicare & Medicaid Innovation (CMMI) made several
improvements that will make the new model easier to administer
than the OCM. But there’s a downside: Monthly payments that
OCM practices used to fund new services—such as patient
navigation—will be cut 56% for each Medicare patient and 37%
for those receiving both Medicare and Medicaid.2

“If you’re a practice that hasn’t already
invested in the OCM, now you have a
smaller population, lower MEOS [payments],
and you have to do 2-sided risk....It’s going
to be hard to get the practices that really
need this to voluntarily participate.”
—Stephen Schleicher, MD, MBA,
chief medical ofﬁcer ennessee ncology

In its announcement, the Biden administration addressed
complaints that the OCM fell short in addressing disparities in
treatment and outcomes, and that it failed to reward practices that
cared for the poorest patients. The EOM comes with significant
new reporting requirements, which will track demographic
information and how well practices deliver care when patients
have “health-related social needs.”
“There are stark inequities in the ability of people with
cancer across race, gender, region, and income to access cancer
screening, diagnostics, and treatment,” said CMS Administrator
Chiquita Brooks-LaSure. “CMS is working to advance President
Biden’s Cancer Moonshot goals by helping Medicare cancer
patients better navigate a challenging and often overwhelming
journey. The Enhancing Oncology Model will incentivize
participating oncology practices—including those in rural and
underserved areas—to improve the provision of high quality, coordinated care that addresses patients’ social needs and improves
patient and caregiver support.”1
When the EOM was unveiled, Ted Okon, MBA, executive
director of the Community Oncology Alliance (COA), said the
group was “disappointed” with both the plan to cut monthly
payments and with the yearlong gap between the 2 models.
“During this time, practices will have to shoulder the extensive
investments and operational changes put in place to benefit
patients without reimbursement,” he said.5

In the weeks that followed, Okon reacted strongly to additional
CMS proposals that will cut the Medicare conversion factor by
4.42%, along with “additional cuts to oncology, imaging, and
radiation.”6 Finally, COA blasted a separate plan that would halt
reforms to the 340B drug discount program, which community
oncologists say have pushed too many independent practices into
mergers or buyouts from hospitals.7
The net result, some community oncologists say, is that the
EOM could be a tough sell to practices that lack experience in
delivering value-based care. Larger community oncology networks
that had mastered the OCM in its final years will still have to
navigate the financial pieces with care. As Okon stated, COA fully
supports screening for social needs and collecting patient-reported data; however, “it seems unfair to burden practices with
more work but pay less for it.”
Stephen Schleicher, MD, MBA, the chief medical officer for
Tennessee Oncology, praised CMMI for building a new model
that clearly reflects lessons from the OCM and feedback from
physicians. But Schleicher said that cuts to Monthly Enhanced
Oncology Services (MEOS) payments, which are the more predictable of 2 Medicare reimbursement streams, could put practice
transformation beyond the reach of those who most need to
embrace it. Even practices that were not part of OCM must take on
some downside risk right away. This is a change from OCM, which
let practices learn the model before taking on 2-sided risk.
“Tennessee Oncology is excited for this next model. We want to
understand more, but it will take a lot for us not to participate—to
not want to keep innovating with a partner like Medicare,”
Schleicher said. “But if you’re a practice that hasn’t already
invested in OCM, now you have a smaller population, lower MEOS
[payments], and you have to do 2-sided risk—and one option
might not get you out of MIPS.
“It’s going to be hard to get the practices that really need this to
want to voluntarily participate,” Schleicher stated. “I’m afraid we’re
going to get some selection bias on who’s excited to participate.”

Lessons From the OCM

The OCM, first proposed in 2015, created financial incentives for
providers who offered a more complete set of cancer care services,
with a focus on care coordination.8 The goal was to reward those
who offered appropriate care—not necessarily the most expensive
care. The model had several defining features:
•

It required participating practices to offer several enhanced
services, including 24/7 access to the patient’s medical
records, use of a certified electronic health record, patient
navigation, a documented care plan including survivorship
care, and treatment that followed clinical guidelines.

•

Practices had incentives to keep patients out of the hospital
and the emergency department (ED). Using technology,
many developed sophisticated triage systems to respond to
patient calls. Practice schedules were revamped to accommodate same-day, evening, or weekend appointments.
More attention was paid to services, such as nutrition, that
help keep patients out of the ED.

•

Practices had to develop systems for tracking and
reporting patient quality data, which were needed
for reimbursement. »
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Reimbursement through the OCM came
through 2 streams:
1.

Practices received monthly MEOS payments
based on episodes of care.

2.

Performance-based payments were made
retroactively, based on measures of a practice’s ability to deliver quality care and achieve
savings. Over time, practices were encouraged
to take on “downside” risk in this second
stream—meaning they would owe Medicare
money if they fell short of benchmarks.

Leading oncology practices have said that the
OCM, while far from perfect, propelled them
forward to make strides in practice transformation
that would have been harder to achieve without
Medicare’s leadership. Many commercial payers
have developed versions of the OCM, and few can
envision returning to care without services such as
patient navigation or care planning.
BOTH SIDES IMPROVED OVER TIME. A chief criticism
of the OCM is that it failed to save enough money
for Medicare.9 Large community oncology networks
dispute this claim, arguing that the bad reviews
were based upon outcomes during the model’s early
years, before practices developed efficiencies to
administer it well.
During a recent webinar, leaders from The US
Oncology Network said that the OCM had brought
$240 million in savings for Medicare going into 2020,
and the network had seen a 24% drop in ED visits
and a 37% decrease in hospitalizations (See Cover
for related article).10
At the same time, CMMI tweaked the model to
address complaints that payment structures were not
keeping pace with drug development, shortchanging
those practices that hewed to guideline-directed care.

What’s New Under the EOM

Physicians have acknowledged that the next incarnation of the model should address health equity,
and Kashyap Patel, MD, president of COA, supported
this change when CMMI announced its “refresh” of
APMs in 2021. “So far, models have focused on cost,
quality, and patient experience. [Adding] equity as
one of the factors is a welcome change,” Patel said.11
The EOM is proposed to run for 5 years through
June 2028. It retains some key elements of the
OCM; notably, it will be voluntary, not mandatory.
It retains the basic structure, with 6-month care
episodes and requirements for enhanced services,
as well as the 2 reimbursement streams: monthly
payments tied to episodes of care, and performance-based payments based on quality measures
and demonstrated savings.
However, there are some important differences.
Oncologists who spoke with EBO praised CMMI for
narrowing the scope of the EOM to reward those
practices that design systems for true practice
transformation, without penalizing practices for
events beyond the oncologists’ control.
LIMITING NUMBER OF CANCER TYPES. In the biggest

change, the EOM applies only to Medicare patients
undergoing chemotherapy for common cancer
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types: breast cancer, chronic leukemia, lung cancer,
lymphoma, multiple myeloma, prostate cancer, and
small intestine/colorectal cancer. In contrast, the
OCM covered nearly all types of cancer. Oncologists
who spoke with EBO praised this decision, because
it’s less likely that an outlier case—one with high
costs and fewer similar cases for comparison—will
throw off the practice’s overall performance data.
“If you have patients with the 7 most common
cancers, you’re really focused on how you can
take better care of those patients—and how you
can transform the clinical care of those patients,”
Edward J. Licitra, MD, PhD, chairman and CEO of
Astera Health Partners, said in an interview. “By
choosing the 7 most common cancers, it actually
creates a much larger pool of patients. So, this
controls the outlier phenomenon.”
If practices are evaluated on how they manage
common cancer types, Licitra said, they can concentrate on selecting the right therapies, creating proper
regimens, and enrolling patients in the right clinical
trials. “You can really have a much more focused
approach to taking care of patients, improving their
experience, and controlling costs,” he said.
CERTAIN LOW-RISK PATIENTS EXCLUDED. The EOM

will not cover patients with low-risk breast and
low-risk prostate cancer. Schleicher explained that
these conditions are typically treated with hormonal
therapy, and that the oncologist can do little from a
care management standpoint to affect overall care
costs. Under the OCM, a low-risk cancer patient
who had a heart attack or joint replacement—and
received that care elsewhere—could hurt the
oncology practice’s performance.
“I think this is an appropriate interpretation of
OCM feedback reports,” Schleicher said.

ATTRIBUTION. The EOM attempts to resolve a top
physician complaint: When a patient sees many
specialists, which practice includes that person
in their roster of care episodes? Under the new
program, if no practice provides 25% of all cancerrelated evaluation and management (E/M) services
for a patient during a 6-month episode, then the
practice receiving attribution for that patient will
have provided the plurality of E/M episodes.2,12
PATIENT-REPORTED OUTCOMES. As expected, the
EOM will add requirements for practices to collect
electronic patient-reported outcomes. And in a
consumer-friendly move, no co-payments will be
required for patients to receive enhanced services.
TAKING ON 2-SIDED RISK. Risk arrangements will

start with a benchmark, which is an estimated
amount of cost for all episodes in a 6-month period.
All practices enrolled in the EOM will be required to
take on some “downside” risk; however, the program
offers 2 different options:
1.

Risk Arrangement 1, a lower-risk tier, will offer
a limited level of performance-based reimbursement while limiting losses. According
to information from CMMI, the stop loss will
be capped at 2% of the benchmark, while the
stop gain will be capped at 4%.

2.

Risk Arrangement 2, a higher-risk tier, offers
greater reimbursement potential with more
risk of repaying Medicare if benchmarks are
not met; stop loss can reach 6% of benchmark, while the stop gain can reach 12%.

The first tier may appear to be the best option for
practices that are less experienced in value-based
care, but there’s a catch: The lower-risk tier will not
qualify as an APM, and these practices will still have
to report under MIPS.12

Addressing Health Equity in Cancer Care

As expected, a major focus of the EOM is addressing
health equity: The model will include additional
payments to oncology practices for patients who
qualify for both Medicare and Medicaid. Practices
must report demographic data and outline plans to
address health equity.
Oncologists and practice leaders were surprised
that the base MEOS payments will drop from $160
to $70. For dually eligible patients, MEOS payments
will be $100 per month.2,12 And, Schleicher said, the
extra $30 for Medicaid patients does not apply to the
patient’s total cost of care, which will aid practices
when they measure savings.
Milena Sullivan, managing director for Avalere
Health, explained in an email how the EOM will
address patients who are “dually eligible.” These
beneficiaries are enrolled in both Medicare and
Medicaid, “with Medicare serving as the primary
payer, while Medicaid wraps around by providing
assistance with premiums and cost sharing.”
As Sullivan explained, the EOM would recognize
that these patients are often sicker and require more
complex care; they represent 19% of enrollees, but
34% of spending.
Schleicher said the MEOS payments are “crucial”
for practices’ ability to deliver holistic care, so any
cut presents a challenge. Already, many OCM practices have worked with commercial payers to extend
enhanced services to every patient. Losing MEOS
revenue will mean cost shifts for some practices; for
others, services may be cut.
Practices have until September 30 to apply
for the EOM, and it remains to be seen if the
proposed reimbursement scheme will attract new
participants. Already, CMS has seen the faltering
of one highly touted evidence-based model—the
Medicare Diabetes Prevention Program—when
too few providers enrolled. Diabetes education
advocates warned that this would happen because
the reimbursement schedule was inadequate, given
administrative costs.13
“Community oncology practices are fully
committed to positive, patient-centered
improvement of cancer care and look forward to
supporting CMMI and practices to make the EOM
a success,” Okon said. “The goals of the EOM are
ones we wholeheartedly support, especially related
to improving cancer health equity, electronic
patient-reported outcomes, enhanced access to
cancer screenings.” ◆
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New Enhancing Oncology Model
Builds on Knowledge From the OCM
STUART STAGGS, MSIE
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Patient Care Improved, and Savings Were Seen

The Network eagerly embraced the OCM, viewing it as a way
to reduce costs while improving the quality of care, the patient
experience, and patient outcomes. Since OCM’s start in July
2016 through May 2022, the 14 practices in The Network participating in the OCM enrolled more than 125,000 unique patients
into the program.
The OCM was structured as an episode-based payment model,
with each episode triggered when a patient received a qualifying
chemotherapy treatment. Starting on July 1, 2016, practices were
evaluated for each 6-month interval of participation, known as a
Performance Period. Practices were evaluated based on total care
provided for the patient, including nononcology care.3

“For oncology practices, the OCM was a
journey into unknown territory: It required
a whole new way of doing business, as
practices had to transition from volumebased reimbursement models to a new
model focused on delivery more value.”
—Stuart Staggs, MSIE,
director of strategic programs,
The US Oncology Network

Program metrics across The Network steadily improved over
time, culminating in impressive results for PP9. Of note:
All 14 participating practices achieved a 100% performance
multiplier for the last 2 Performance Periods, demonstrating a
continued improvement in quality even during the challenges
brought about by COVID-19 that began in 2020. (The performance
multiplier is a calculation based on a practice’s quality scores.)

Comparing late 2020 with late 2016, The Network saw (1)
emergency department (ED) visits reduced by 24% across the 14
participating practices; (2) hospice utilization beginning more
than 3 days before death increased by 11%; and (3) hospitalizations, a performance measure eliminated by CMS but still tracked
by The Network, fell by 37%.
•

Patient-focused quality measures improved for pain,
depression, and patient experience from measure inception
through PP9. Thirteen of the 14 practices achieved 10 of
10 points for pain, while nine practices earned 10 of 10
points for depression. Steady improvement was also noted
for patient experience from PP3, when the measure was
first introduced, through PP9.

•

Within The Network, 86% of OCM practices beat their
benchmark amount for total cost, compared with 75% for
all OCM practices nationwide.

•

Over the first 4.5 years of the OCM—through PP9—
practices in The Network saved Medicare $240 million
compared with the benchmark amount. These
high-performing organizations received some of those
dollars back in shared savings.

Stuart Staggs, MSIE,
is director of strategic
programs, The US
Oncology Network.

Resources to Drive and Support Success

For oncology practices, the OCM was a journey into unknown
territory: It required a whole new way of doing business, as practices had to transition from volume-based reimbursement models
to a new model focused on delivering more value. Given its
periodic rule changes, frequent updates, and complex reporting
requirements, it was challenging for practices to try to implement
this complex program on their own. However, comprehensive,
proven resources provided by The Network and McKesson were
utilized by all OCM practices across The Network. These included
industry-leading technologies to support decision-making at the
point of care, advanced analytics to provide actionable data and
optimal data management, innovative pharmacy solutions to
drive and support efficient drug management, and many other
useful resources. Practices also had access to thought leaders and
key staff with deep expertise in value-based care. »
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Each of the 14 practices participating in the
OCM was assigned a Network Value-Based Care
Transformation Lead, an expert to guide the practice not only on program requirements, but also
performance improvement. The Transformation
Team was formed to develop and utilize many
innovative tools and consistent activities to
drive deep model adoption and improve OCM
outcomes. Toolkits for pain, depression, ED and
hospital utilization, hierarchical condition category
documentation, geriatric risk, and advance care
planning were developed in collaboration with
practices’ Quality Leadership to guide practices
in these critical areas. Regular meetings were held
for several reasons: to keep practices informed
about program changes, to ensure they were
making progress on key action plans, to coach
them through any difficulties, and especially to
share success stories. Practice workshops were also
conducted to focus on solutions to reduce costs
and improve care. All of these components worked
together, creating a synergy that drove success in
this complex program.

Pivoting to the Enhanced Oncology Model

The Network is encouraged by what is known so
far about the new program, as its foundation is the
assemblage of OCM’s many successes. Six practiceredesign activities in the OCM are carrying forward
to the EOM, building on what practices have already
done around shared decision-making, care and
treatment plans, advance care planning, navigation,
survivorship, and enhanced services.
Two new redesign activities have been added
to the requirements. Practices must now have
technology in place for electronic Patient Reported
Outcomes (ePROs) by year 3 to proactively receive
reported outcomes from patients. The second
additional redesign activity addresses health-related
social needs, requiring practices to assess patients
to identify those at risk in areas like transportation,
housing, and food insecurity.
Although CMMI has not defined the quality
measures yet, it is likely there will be substantial
carryover in quality improvement based on the go
forward themes; a deeper focus on health equity is
likely as well. Much like the OCM, the model will aim
to reduce the need for care at higher acuity levels,
such as ED visits and hospitalization.
A big difference between the OCM and the
new model is that the EOM will enroll only those
patients who are receiving systemic chemotherapy
for 1 of 7 prevalent, high-risk cancers: multiple
myeloma, chronic leukemia, lymphoma, small
intestine/colorectal cancer, and breast, lung, and
prostate cancers. Patients receiving only hormonal
therapy, such as those with low-risk breast and
prostate cancer, are excluded. Model outcomes
are focused around the needs of patients who
have a higher risk because of the complexity of
their diagnoses and cancer therapies. This allows
practices to focus on the patients who have heightened needs, but the enhanced services funding
will be lower in accordance with the smaller
patient population.4
Overall, the program is a good progression from
the OCM, carrying over benefits on the quality

SP406

AUGUST 2022

EBO_08_2022_01COV_02PaymentModels.indd 406

|

and redesign fronts, and building on activities The
Network has already started to support and expand
around equity and social determinants of health.
EOM is voluntary, more patient-centric than the
last model, and has an even greater focus on patient
health equity, while it also expands into broader
areas of practice redesign such as ePROs.

A Closer Look at the Challenges

Practices in the OCM had the opportunity to
remain in 1-sided risk the first few years to see
whether they received a performance-based
payment. That is not the case with the EOM:
Practices are immediately jumping into 2-sided
risk, increasing financial risk prior to fully understanding how to succeed.
On the positive side, CMMI is providing
2 different 2-sided risk plans: lower-risk and higher-risk models. In the higher-risk program, practices
have more earning potential, but in turn they face
higher penalties if they fail to achieve quality and
savings benchmarks. There is a bit more fairness
with the EOM around quality performance and
payback, compared with the OCM, because CMMI
will apply the quality score to the practice’s downside payback if one is due, reducing the amount
owed to CMS in return for delivering measurable
high quality care.
The upfront payment received under the EOM
to fund enhanced services will be reduced from
the OCM’s $160 a month, down to $70 a month for
Medicare patients and to $100 a month for patients
dually eligible for Medicare and Medicaid.
Practices must carefully examine their options
when considering participation. We will work with
Network practices to analyze care management
funding in tandem with the risks they could face
to determine the upside vs potential downside
of having to perform at 98% of benchmark to be
neutral or better.
PAYERS CAN PARTICIPATE. Payers are being encour-

aged to partner with the EOM program through
a multipayer model geared for private payers,
Medicare Advantage plans, and Medicaid agencies
at the state level. To participate, payers must be
closely aligned with the tenets of the model, especially around equity, data sharing, and payments.
They must also partner with an EOM participant
for the duration of the model, so practice engagement is required.

Lessons Learned for Payers and Practices

The OCM offered 2 important lessons that can help
managed care executives make good decisions as
they transition to the EOM. First, from a managed
care standpoint, the more value-based programs are
aligned across the oncology landscape, the easier it
is for practices to implement a program and make
the necessary changes required for patient, program,
and practice success. Consequently, payers should
strive to find ways to achieve more similarities
across models. The EOM is a good opportunity for
payers to create more harmonization by getting all
programs more aligned, creating strong momentum
to drive the overall transformation of oncology to
value-based care.

Second, in some of the commercial arenas, such
as managed care, models tend to change fairly often.
Payers frequently try a program for a year and then
switch to something else, rather than leaving it in
place long enough for results to take hold. This quick
turnaround inhibits the ability to analyze what is
working and what is not, depriving practices of vital
information they needed to improve a program.
From a practice perspective, for those trying to
partner with payers, it is imperative to know where
your practice stands from a quality and cost standpoint. Practices need to address key issues, such as
where improvement is needed, how the practice can
partner with payers around areas of change, and
how to keep patients at the center of initiatives while
ensuring that they receive all needed services. The
payer/practice partnership is critical, as the payer
and the practice together enable value-based care.

Careful Evaluation Is the First Step to the EOM

With value-based care, practices have to perform
a balancing act, trying to provide high-quality,
cost-efficient care, optimal patient experiences,
and sustainable outcomes while also taking on a
tolerable amount of risk. Only time will tell whether
the EOM can deliver all of these critical elements.
The Network will be helping its practices determine the viability of the EOM for their organizations,
doing a deep dive and collaborating with each
practice to determine the benefits and risks of
jumping into this new model. Our initial go-forward
approach will be to encourage all practices to
consider applying by September 30, 2022, then
continue to evaluate the model as they make the
decision whether to sign the agreement, which
could happen this winter or spring. ◆
A U T H O R I N F O R M AT I O N

Stuart Staggs, MSIE, is senior director of strategic programs for The US
Oncology Network.
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