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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

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).
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.
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.
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.

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.

ADVERSE REACTIONS
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.
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Made for this Moment

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)

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

BLENREP
N = 95
All Grades
Grade 3-4
(%)
(%)
71
53
22
14

44
28
4
1

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.
a

Table 2 summarizes the laboratory abnormalities in DREAMM-2.
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

All Grades
(%)

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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8.2 Lactation
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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THE INCIDENCE OF INDIVIDUAL MALIGNANCIES classified as rare
cancers is a fraction of that of the leading cancer types, but the aggregate effect is significant. Overall, rare cancers represent 27% of all
malignancies and account for 25% of cancer deaths, according to the
National Cancer Institute. Small innovations and collaborative efforts
between patients, investigators, and research institutions have led to big
strides in the treatment of patients with rare malignancies.1
In 2019, the American Society of Clinical Oncology named progress in treating rare
cancers the advance of the year, citing research and regulatory achievements across
5 rare cancer subtypes including thyroid cancer, soft tissue sarcoma, gastroenteropancreatic neuroendocrine tumors, uterine cancer, and tenosynovial giant cell tumor.2
This accolade came amid growing research attention for rare cancers. More than
half (63%) of oncology trials being conducted focus on rare and difficult-to-treat malignancies, according to a report from IQVIA, a market research firm. The report also
noted that half of the late-phase drugs in the oncology pipeline are for rare cancers.3
As the focus on personalizing treatment options through molecular profiling sharpens in studies of more prevalent tumor types, investigators are also opting to use
personalized medicine in rarer subtypes. This month’s cover story shines a spotlight on emerging strategies for treating patients with cancers associated with von
Hippel-Lindau (VHL) syndrome, a rare genetic condition that results in the formation of tumors and cysts that present most commonly on the kidneys, pancreas, and
reproductive tract. There are approximately 10,000 cases of VHL syndrome in the
United States and yet over 30 cancer institutes and hospitals take part in a network of
specialized clinical centers for diagnosis and treatment of patients.
Investigators are not working in silos in these rare spaces but are instead turning
to collaboration across specialties and with patients to drive innovation. Jaydira
Del Rivero, MD, a physician scientist in the Developmental Therapeutics Branch of
the National Cancer Institute told OncologyLive ®, “I’m hoping that I’m able to bring
researchers, physicians, advocacy groups, and patients together because I think that’s
important in order to advance the science in any rare tumor. We need to understand
from the patient side what the needs are, how we can help them.”
Each month in 2021, OncLive.com is highlighting such research efforts as part of
a series on rare cancers. The specialized section offers insights from investigators
through thought-provoking conversations on the OncLive On Air™ podcast program,
as well as video interviews and in-depth articles highlighting the latest advances and
future directions in several types of rare cancer. Visit onclive.com/rare-cancer-series
for more information.
As always, thank you for reading.
Mike Hennessy Sr
Chairman and Founder

Investigators Set Sights on Curative
Approaches for Follicular Lymphoma
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media sources and conspiracy
theories, will be hard.”

10

Vol. 22 | No. 11 | JUNE 2021

The authors noted that the postsurveillance mechanism
worked well, with a total of 58 safety-related modifications added to the FDA-approved vaccine labels involving
approximately half of the vaccines (n = 25). Most of the
changes related to additional warnings that stemmed
from extended experience with the vaccine. A total of
8 contraindications were added to the labels, and only
1 vaccine product was withdrawn from the market due to
safety-related issues.
Restrictions on the patient populations who should
be eligible to receive the vaccine was the most common
change mandated by the FDA, with additional notification
regarding potential allergic reactions being the second
most common issue arising from follow-up review. The
investigators concluded: “Over a 20-year period, vaccines
were found to be remarkably safe. A large proportion
of safety issues were identified through existing postmarketing surveillance programs and were of limited
clinical significance. These findings confirm the robustness of the vaccine approval system and postmarketing
surveillance.”4
Following the introduction of several COVID-19
vaccines, there were reports of a rare blood-clotting
disorder associated with at least 2 of the products in
noninvestigative real-world use. The events were quickly
evaluated, with public health agencies making recommendations for the future delivery of these vaccines. Although
the COVID-19 vaccine rollout is unprecedented in speed
and scope, the process of postapproval surveillance has
been shown to be robust and should serve as a source of
reassurance to the public regarding the effectiveness of
the initial and follow-up review process.

HUMAN BEHAVIOR COMPLICATES SCIENCE
Unfortunately, this is an oversimplified view of the entire
spectrum of the vaccination process. In a most provocative commentary, Naomi Oreskes, PhD, a professor of the
history of science at Harvard University, noted that we
should perhaps reassess the nature of the difficulty associated with developing and implementing an effective
vaccination strategy.5 The author highlights the fact we
have traditionally considered problems to be “hard” that
are associated with major technological challenges or an

© TRSAKAOE / ADOBESTOCK.COM

MAURIE MARKMAN,
MD, editor in

VACCINATION AGAINST INFECTIOUS DISEASES
has had a remarkably beneficial impact on mortality and
disability resulting from these illnesses.1-3 The implementation of vaccine strategies has been successful in
dramatically reducing or even eliminating the risk of
serious public health conditions, such as rubella, poliomyelitis, measles, pertussis, and mumps.
Unfortunately, not all people recognize this success
or the need for vaccines that prevent infections with
these dangerous pathogens. The history of vaccination
hesitancy is long. In much earlier times, there was legitimate concern for both the safety and efficacy of proposed
vaccine products due to the lack of a rigorous clinical
trials process and formal regulatory review by experts
in vaccine science, epidemiology, and statistical analysis.
More recently, however, with our far greater understanding of the biology of infectious diseases, the establishment
of robust and well-validated clinical trial strategies for
evaluating vaccine products and scrupulous review by
both governmental health agencies and external experts,
the utility of a given vaccine is clear before it is approved.
Mandatory reporting of adverse effects following use in
the real world ensures that rare or longer-term concerns
are appropriately evaluated.
Consider, for example, findings from a recent review of
57 vaccines that the FDA approved from January 1, 1996,
to December 31, 2015. More than 90% of the vaccines were
supported by data from randomized controlled trials, each
involving a median of more than 4100 study participants.4

From the Editor
understanding of highly complex theories (eg, quantum physics). The
development of several highly effective COVID-19 vaccines and their
release for noninvestigative administration less than 1 year following the identification of the molecular structure of the causative virus
is nothing short of remarkable, yet we have struggled until recently to
implement a nationwide vaccine distribution strategy. What good is a
vaccine that remains in a vial rather than being injected into the arm
of an individual susceptible to a COVID-19 infection?
Oreskes concludes: “We call the physical sciences ‘hard’ because
they deal with issues that are mostly independent of the vagaries of
human nature; they offer laws that (at least in the right circumstances)
yield exact answers. But physics and chemistry will never tell us how
to design an effective vaccination program…in part because they do
not help us comprehend human behavior. The social sciences rarely
yield exact answers. But that does not make them easy.”5
Although the COVID-19 vaccines must be regarded as truly remarkable scientific success stories,6 we are faced with the reality of human
behavior, and we are learning that overcoming obstacles to existing
and firmly entrenched beliefs, reinforced by social media sources and
conspiracy theories, will be hard.7,8
We should recognize that this conclusion also pertains to the administration of vaccines that have been documented to be both safe and
highly effective in the prevention of cancer. We now have conclusive evidence that vaccination against the human papillomavirus
(HPV) can substantially reduce the risk of developing invasive cervical cancer.9 However, recent self-reported data reveal that, among
12,644 women and men aged 18 to 21 years in the United States, only
55% of women and 34% of men had received at least 1 dose of the HPV
vaccine.10 Clearly, we have a long way to go to solve this “hard” problem of increasing the delivery of this critically important cancer
prevention strategy. ■
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Cancer Network ® (NCCN ®) chemotherapy recommendation for patients with postgemcitabine metastatic pancreatic cancer with good performance status and disease
progression. 2 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.
†

FDA-APPROVED FOR METASTATIC
PANCREATIC CANCER AFTER
GEMCITABINE1
• Proven in combination with 5-FU/LV in NAPOLI-1—the largest
phase 3 trial† in patients with metastatic pancreatic cancer with
disease progression after gemcitabine-based therapy3,4

had progressed following gemcitabine-based therapy. Patients were initially
randomized to receive ONIVYDE ® (100 mg/m 2 every 3 weeks) or 5-FU/LV. After
63 patients were enrolled, a third arm, ONIVYDE ® (70 mg/m 2 every 2 weeks)
+ 5-FU/LV, was added. Treatment was continued until disease progression or
unacceptable toxicity. The primary endpoint was median OS. Additional efficacy
endpoints were progression-free survival and objective response rate. 1,4

NAPOLI-1 was a global, phase 3, randomized, open-label, multicenter trial in
patients (N=417) with metastatic adenocarcinoma of the pancreas whose disease

severe 11%, 3%), nausea (any 51%, 34%; severe 8%, 4%), decreased appetite
(any 44%, 32%; severe 4%, 2%), stomatitis (any 32%, 12%; severe 4%, 1%),
pyrexia (any 23%, 11%; severe 2%, 1%).
• Of less common (<20%) adverse reactions, patients receiving ONIVYDE
+ 5-FU/LV who experienced Grade 3/4 adverse reactions at a ≥2% higher
incidence of Grade 3/4 toxicity vs the 5-FU/LV arm, respectively, were sepsis
(3%, 1%), neutropenic fever/neutropenic sepsis (3%, 0%), gastroenteritis (3%,
0%), intravenous catheter-related infection (3%, 0%), weight loss (2%, 0%),
and dehydration (4%, 2%).
• The laboratory abnormalities in which patients receiving ONIVYDE +
5-FU/LV experienced a ≥5% higher incidence vs the 5-FU/LV arm, were
anemia (any 97%, 86%; severe 6%, 5%), lymphopenia (any 81%, 75%; severe
27%, 17%), neutropenia (any 52%, 6%; severe 20%, 2%), thrombocytopenia
(any 41%, 33%; severe 2%, 0%), increased alanine aminotransferase (any
51%, 37%; severe 6%, 1%), hypoalbuminemia (any 43%, 30%; severe 2%,
0%), hypomagnesemia (any 35%, 21%; severe 0%, 0%), hypokalemia (any
32%, 19%; severe 2%, 2%), hypocalcemia (any 32%, 20%; severe 1%, 0%),
hypophosphatemia (any 29%, 18%; severe 4%, 1%), hyponatremia (any 27%,
12%; severe 5%, 3%), increased creatinine (any 18%, 13%; severe 0%, 0%).
• ONIVYDE can cause cholinergic reactions manifesting as rhinitis, increased
salivation, flushing, bradycardia, miosis, lacrimation, diaphoresis, and intestinal
hyperperistalsis with abdominal cramping and early-onset diarrhea. Grade
1/2 cholinergic symptoms other than early diarrhea occurred in 12 (4.5%)
ONIVYDE-treated patients.
• Infusion reactions, consisting of rash, urticaria, periorbital edema, or pruritus,
occurring on the day of ONIVYDE administration were reported in 3% of
patients receiving ONIVYDE or ONIVYDE + 5-FU/LV.
• The most common serious adverse reactions (≥2%) of ONIVYDE were
diarrhea, vomiting, neutropenic fever or neutropenic sepsis, nausea, pyrexia,
sepsis, dehydration, septic shock, pneumonia, acute renal failure,
and thrombocytopenia.

DRUG INTERACTIONS
Avoid the use of strong CYP3A4 inducers, if possible, and substitute
non-enzyme–inducing therapies ≥2 weeks prior to initiation of ONIVYDE.
Avoid the use of strong CYP3A4 or UGT1A1 inhibitors, if possible, and
discontinue strong CYP3A4 inhibitors ≥1 week prior to starting therapy.
USE IN SPECIFIC POPULATIONS
Pregnancy and Reproductive Potential
Advise pregnant women of the potential risk to a fetus. Advise males with female
partners of reproductive potential to use effective contraception during and for
4 months after ONIVYDE treatment.
Lactation
Advise nursing women not to breastfeed during and for 1 month after
ONIVYDE treatment.
Pediatric
Safety and effectiveness of ONIVYDE have not been established in
pediatric patients.
DOSAGE AND ADMINISTRATION
The recommended dose of ONIVYDE is 70 mg/m2 intravenous (IV) infusion
over 90 minutes every 2 weeks, administered prior to LV and 5-FU. The
recommended starting dose of ONIVYDE in patients known to be homozygous
for the UGT1A1*28 allele is 50 mg/m2 administered by IV infusion over
90 minutes. There is no recommended dose of ONIVYDE for patients with
serum bilirubin above the upper limit of normal. Premedicate with a corticosteroid
and an anti-emetic 30 minutes prior to ONIVYDE. Withhold ONIVYDE for
Grade 3/4 adverse reactions. Resume ONIVYDE with reduced dose once
adverse reaction recovered to ≤Grade 1. Discontinue ONIVYDE in patients who
experience a severe hypersensitivity reaction and in patients with a confirmed
diagnosis of ILD.
Do not substitute ONIVYDE for other drugs containing irinotecan HCl.

References: 1. ONIVYDE® [package insert]. Basking Ridge, NJ. Ipsen Biopharmaceuticals, Inc.;
2017. 2. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) for Pancreatic Adenocarcinoma V.3.2017. © National Comprehensive Cancer
Network, Inc. 2017. All rights reserved. Accessed November 2, 2017. To view the most recent and
complete version of the guideline, go online to NCCN.org. NATIONAL COMPREHENSIVE

CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, and all other NCCN Content are
trademarks owned by the National Comprehensive Cancer Network, Inc. 3. Data on file #1. Basking
Ridge, NJ. Ipsen Biopharmaceuticals, Inc.; 2015. 4. Wang-Gillam A, Li C-P, Bodoky G, et al. Lancet.
2016;387:545-557.
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ONIVYDE® (irinotecan liposome injection) for intravenous use
Initial U.S. Approval: 1996

BRIEF SUMMARY: refer to full Prescribing Information for
complete product information.
1. INDICATIONS AND USAGE
ONIVYDE® is indicated, in combination with 5-FU/LV, for the treatment of
patients with metastatic adenocarcinoma of the pancreas after disease
progression following gemcitabine-based therapy.
Limitation of Use: ONIVYDE® is not indicated as a single agent for the
treatment of patients with metastatic adenocarcinoma of the pancreas
(see Clinical Studies, 14).
WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA
Fatal neutropenic sepsis occurred in 0.8% of patients receiving
ONIVYDE®. Severe or life-threatening neutropenic fever or sepsis
occurred in 3% and severe or life-threatening neutropenia occurred in
20% of patients receiving ONIVYDE® in combination with fluorouracil (5FU) and leucovorin (LV). Withhold ONIVYDE® for absolute neutrophil
count below 1500/mm3 or neutropenic fever. Monitor blood cell counts
periodically during treatment. (see Dosing and Administration 2.2, 5.1)
Severe diarrhea occurred in 13% of patients receiving ONIVYDE®/5FU/LV. Do not administer ONIVYDE® to patients with bowel obstruction.
Withhold ONIVYDE® for diarrhea of Grade 2–4 severity. Administer
loperamide for late diarrhea of any severity. Administer atropine, if not
contraindicated, for early diarrhea of any severity. (see Dosing and
Administration 2.2, see Warnings and Precautions 5.2)

4 CONTRAINDICATIONS
ONIVYDE® is contraindicated in patients who have experienced a severe
hypersensitivity reaction to ONIVYDE® or irinotecan HCl.
5 WARNINGS AND PRECAUTIONS
5.1 Severe Neutropenia: ONIVYDE® can cause severe or life-threatening
neutropenia and fatal neutropenic sepsis. In Study 1, the incidence of
fatal neutropenic sepsis was 0.8% among patients receiving ONIVYDE®,
occurring in 1/117 patients in the ONIVYDE®/5-FU/LV arm and 1/147
patients receiving single-agent ONIVYDE®. Severe or life-threatening
neutropenia occurred in 20% of patients receiving ONIVYDE®/5-FU/LV
compared to 2% of patients receiving fluorouracil/leucovorin alone (5FU/LV). Grade 3/4 neutropenic fever/neutropenic sepsis occurred in 3%
of patients receiving ONIVYDE®/5-FU/LV, and did not occur in patients
receiving 5-FU/LV.
In patients receiving ONIVYDE®/5-FU/LV, the incidence of Grade 3/4
neutropenia was higher among Asian patients (18/33 [55%]) vs White
patients (13/73 [18%]). Neutropenic fever/neutropenic sepsis was
reported in 6% of Asian patients vs 1% of White patients (see Clinical
Pharmacology, 12.3).
Monitor complete blood cell counts on Days 1 and 8 of every cycle and
more frequently if clinically indicated. Withhold ONIVYDE® if the absolute
neutrophil count (ANC) is below 1500/mm3 or if neutropenic fever occurs.
Resume ONIVYDE® when the ANC is 1500/mm3 or above. Reduce
ONIVYDE® dose for Grade 3–4 neutropenia or neutropenic fever following
recovery in subsequent cycles (see Dosage and Administration, 2.2).
5.2 Severe Diarrhea: ONIVYDE® can cause severe and life-threatening
diarrhea. Do not administer ONIVYDE® to patients with bowel
obstruction.
Severe or life-threatening diarrhea followed one of two patterns: lateonset diarrhea (onset ˃24 hours following chemotherapy) and early-onset
diarrhea (onset ≤24 hours of chemotherapy, sometimes occurring with
other symptoms of cholinergic reaction) (see Cholinergic Reactions, 6.1).
An individual patient may experience both early- and late-onset diarrhea.
In Study 1, Grade 3 or 4 diarrhea occurred in 13% receiving ONIVYDE®/5FU/LV vs 4% receiving 5-FU/LV. The incidence of Grade 3 or 4 late-onset
diarrhea was 9% in patients receiving ONIVYDE®/5-FU/LV vs 4% in
patients receiving 5-FU/LV. The incidence of Grade 3 or 4 early-onset

diarrhea was 3% in patients receiving ONIVYDE®/5-FU/LV vs none in
patients receiving 5-FU/LV. Of patients receiving ONIVYDE®/5-FU/LV in
Study 1, 34% received loperamide for late-onset diarrhea and 26%
received atropine for early-onset diarrhea. Withhold ONIVYDE® for Grade
2–4 diarrhea. Initiate loperamide for late-onset diarrhea of any severity.
Administer IV or subcutaneous atropine 0.25–1 mg (unless clinically
contraindicated) for early-onset diarrhea of any severity. Following
recovery to Grade 1 diarrhea, resume ONIVYDE® at a reduced dose (see
Dosage and Administration, 2.2).
5.3 Interstitial Lung Disease (ILD): Irinotecan HCl can cause severe and
fatal ILD. Withhold ONIVYDE® in patients with new or progressive
dyspnea, cough, and fever, pending diagnostic evaluation. Discontinue
ONIVYDE® in patients with a confirmed diagnosis of ILD.
5.4 Severe Hypersensitivity Reaction: Irinotecan HCl can cause severe
hypersensitivity reactions, including anaphylactic reactions. Permanently
discontinue ONIVYDE® in patients who experience a severe
hypersensitivity reaction.
5.5 Embryo-Fetal Toxicity: Based on animal data with irinotecan HCl and
the mechanism of action of ONIVYDE®, ONIVYDE® can cause fetal harm
when administered to a pregnant woman. Embryotoxicity and
teratogenicity were observed following treatment with irinotecan HCl, at
doses resulting in irinotecan exposures lower than those achieved with
ONIVYDE® 70 mg/m2 in humans, administered to pregnant rats and
rabbits during organogenesis. Advise pregnant women of the potential
risk to a fetus. Advise females of reproductive potential to use effective
contraception during treatment with ONIVYDE® and for 1 month
following the final dose (see Use in Specific Populations, 8.1, 8.3; Clinical
Pharmacology, 12.1).
6 ADVERSE REACTIONS
The following adverse drug reactions are discussed in greater detail in
other sections of the label:
• Severe Neutropenia (see Warnings and Precautions, 5.1; Boxed
Warning)
• Severe Diarrhea (see Warnings and Precautions, 5.2; Boxed Warning)
• Interstitial Lung Disease (see Warnings and Precautions, 5.3)
• Severe Hypersensitivity Reactions (see Warnings and Precautions, 5.4)
6.1 Clinical Trials Experience
The safety data described below are derived from patients with
metastatic adenocarcinoma of the pancreas previously treated with
gemcitabine-based therapy who received any part of protocol-specified
therapy in Study 1, an international, randomized, active-controlled, openlabel trial. Protocol-specified therapy consisted of ONIVYDE® 70 mg/m2
with LV 400 mg/m2 and 5-FU 2400 mg/m2 over 46 hours every 2 weeks
(ONIVYDE®/5-FU/LV; n=117), ONIVYDE® 100 mg/m2 every 3 weeks
(n=147), or LV 200 mg/m2 and 5-FU 2000 mg/m2 over 24 hours weekly for
4 weeks followed by 2 week rest (5-FU/LV; n=134) (see Clinical Studies,
14). Serum bilirubin within the institutional normal range, albumin ≥3
g/dL, and Karnofsky Performance Status (KPS) ≥70 were required for
study entry. The median duration of exposure was 9 weeks in the
ONIVYDE®/5-FU/LV arm, 9 weeks in the ONIVYDE® monotherapy arm and
6 weeks in the 5-FU/LV arm.
The most common adverse reactions (≥20%) of ONIVYDE® were diarrhea,
fatigue/asthenia, vomiting, nausea, decreased appetite, stomatitis, and
pyrexia. The most common, severe laboratory abnormalities (≥10%,
Grade 3 or 4) were lymphopenia and neutropenia. The most common
serious adverse reactions (≥2%) of ONIVYDE® were diarrhea, vomiting,
neutropenic fever or neutropenic sepsis, nausea, pyrexia, sepsis,
dehydration, septic shock, pneumonia, acute renal failure, and
thrombocytopenia.
Adverse reactions led to permanent discontinuation of ONIVYDE® in 11%
of patients receiving ONIVYDE®/5-FU/LV; the most frequent adverse
reactions resulting in discontinuation of ONIVYDE® were diarrhea,
vomiting, and sepsis. Dose reductions of ONIVYDE® for adverse reactions
occurred in 33% of patients receiving ONIVYDE®/5-FU/LV; the most
frequent adverse reactions requiring dose reductions were neutropenia,
diarrhea, nausea, and anemia. ONIVYDE® was withheld or delayed for
adverse reactions in 62% of patients receiving ONIVYDE®/5-FU/LV; the
most frequent adverse reactions requiring interruption or delays were
neutropenia, diarrhea, fatigue, vomiting, and thrombocytopenia.

Table 2: Adverse Reactions with Higher Incidence (≥5% Difference for
Grades 1–4* or ≥2% Difference for Grades 3 and 4) in the ONIVYDE®/5FU/LV Arm
ONIVYDE®/55-FU/LV
FU/LV n=117
n=134
Adverse Reaction
Grades Grades Grades Grades
1–4 (%) 3–4 (%) 1–4 (%) 3–4 (%)
Gastrointestinal disorders
Diarrhea
59n=11713
26
4
Early diarrhea†
30
3
15
0
Late diarrhea‡
43
9
17
4
Vomiting
52
11
26
3
Nausea
51
8
34
4
Stomatitis§
32
4
12
1
Infections and infestations
38
17
15
10
Sepsis
4
3
2
1
Neutropenic fever/neutropenic
3
3
1
0
sepsis♠
Gastroenteritis
3
3
0
0
Intravenous catheter-related infection
3
3
0
0
General disorders and administration site conditions
Fatigue/asthenia
56
21
43
10
Pyrexia
23
2
11
1
Metabolism and nutrition disorders
Decreased appetite
44
4
32
2
Weight loss
17
2
7
0
Dehydration
8
4
7
2
Skin and subcutaneous tissue disorders
Alopecia
14
1
5
0
*NCI CTCAE v4.0.
†Early diarrhea: onset ≤24 hours of ONIVYDE® administration.
‡Late diarrhea: onset >1 day after ONIVYDE® administration.
§Includes stomatitis, aphthous stomatitis, mouth ulceration, mucosal
inflammation.
♠Includes febrile neutropenia.
Cholinergic Reactions: ONIVYDE® can cause cholinergic reactions
manifesting as rhinitis, increased salivation, flushing, bradycardia, miosis,
lacrimation, diaphoresis, and intestinal hyperperistalsis with abdominal
cramping and early-onset diarrhea. In Study 1, Grade 1 or 2 cholinergic
symptoms other than early diarrhea occurred in 12 (4.5%) ONIVYDE®treated patients. Six of these 12 patients received atropine and in 1 of the
6 patients, atropine was administered for cholinergic symptoms other
than diarrhea.
Infusion Reactions: Infusion reactions, consisting of rash, urticaria,
periorbital edema, or pruritus, occurring on the day of ONIVYDE®
administration, were reported in 3% of patients receiving ONIVYDE® or
ONIVYDE®/5-FU/LV.
The following laboratory abnormalities were reported (NCI CTCAE v4.0,
worst grade shown) with higher incidence (≥5% difference Grades 1–4
[any] or ≥5% difference Grades 3–4 [severe] according to NCI CTCAE
v4.0) for patients receiving ONIVYDE/5-FU/LV (n=117) vs 5-FU/LV
(n=134). Percentages were based on the number of patients with a
baseline and at least 1 post-baseline measurement. Hematology: anemia
(any 97%, 86%; severe 6%, 5%), lymphopenia (any 81%, 75%; severe 27%,
17%), neutropenia (any 52%, 6%; severe 20%, 2%), thrombocytopenia
(any 41%, 33%; severe 2%, 0%). Hepatic: increased alanine
aminotransferase (any 51%, 37%; severe 6%, 1%), hypoalbuminemia (any
43%, 30%; severe 2%, 0%). Metabolic: hypomagnesemia (any 35%, 21%;
severe 0%, 0%), hypokalemia (any 32%, 19%; severe 2%, 2%),
hypocalcemia (any 32%, 20%; severe 1%, 0%), hypophosphatemia (any
29%, 18%; severe 4%, 1%), hyponatremia (any 27%, 12%; severe 5%, 3%).
Renal: increased creatinine (any 18%, 13%; severe 0%, 0%).

7 DRUG INTERACTIONS
7.1 Strong CYP3A4 Inducers: Following administration of non-liposomal
irinotecan (ie, irinotecan HCl), exposure to irinotecan or its active
metabolite, SN-38, is substantially reduced in adult and pediatric patients
concomitantly receiving the CYP3A4 enzyme-inducing anticonvulsants
phenytoin and strong CYP3A4 inducers. Avoid the use of strong CYP3A4
inducers (eg, rifampin, phenytoin, carbamazepine, rifabutin, rifapentine,
phenobarbital, St. John's wort) if possible. Substitute non-enzyme
inducing therapies ≥2 weeks prior to initiation of ONIVYDE® therapy (see
Clinical Pharmacology, 12.3).
7.2 Strong CYP3A4 or UGT1A1 Inhibitors: Following administration of
non-liposomal irinotecan (ie, irinotecan HCl), patients receiving
concomitant ketoconazole, a CYP3A4 and UGT1A1 inhibitor, have
increased exposure to irinotecan and its active metabolite SN-38. Coadministration of ONIVYDE® with other inhibitors of CYP3A4 (eg,
clarithromycin, indinavir, itraconazole, lopinavir, nefazodone, nelfinavir,
ritonavir, saquinavir, telaprevir, voriconazole) or UGT1A1 (eg, atazanavir,
gemfibrozil, indinavir) may increase systemic exposure to irinotecan or
SN-38. Avoid the use of strong CYP3A4 or UGT1A1 inhibitors if possible.
Discontinue strong CYP3A4 inhibitors ≥1 week prior to starting ONIVYDE®
therapy (see Clinical Pharmacology, 12.3).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy, Risk Summary: Based on animal data with irinotecan HCl
and the mechanism of action of ONIVYDE®, ONIVYDE® can cause fetal
harm when administered to a pregnant woman (see Clinical
Pharmacology, 12.1). There are no available data in pregnant women.
Embryotoxicity and teratogenicity were observed following treatment
with irinotecan HCl, at doses resulting in irinotecan exposures lower than
those achieved with ONIVYDE® 70 mg/m2 in humans, administered to
pregnant rats and rabbits during organogenesis (see Data in the full
Prescribing Information). Advise pregnant women of the potential risk to
a fetus.
8.2 Lactation, Risk Summary: There is no information regarding the
presence of irinotecan liposome, irinotecan, or SN-38 (an active
metabolite of irinotecan) in human milk, or the effects on the breastfed
infant or on milk production. Irinotecan is present in rat milk (see Data in
the full Prescribing Information).
Because of the potential for serious adverse reactions in breastfed infants
from ONIVYDE®, advise a nursing woman not to breastfeed during
treatment with ONIVYDE® and for 1 month after the final dose.
8.3 Females and Males of Reproductive Potential, Contraception,
Females: ONIVYDE® can cause fetal harm when administered to a
pregnant woman (see Use in Specific Populations, 8.1). Advise females of
reproductive potential to use effective contraception during treatment
with ONIVYDE® and for 1 month after the final dose. Males: Because of
the potential for genotoxicity, advise males with female partners of
reproductive potential to use condoms during treatment with ONIVYDE®
and for 4 months after the final dose (see Nonclinical Toxicology, 13.1).
8.4 Pediatric Use: Safety and effectiveness of ONIVYDE® have not been
established in pediatric patients.
8.5 Geriatric Use: Of the 264 patients who received single-agent
ONIVYDE® or ONIVYDE®/5-FU/LV in Study 1, 49% were ≥65 years old and
13% were ≥75 years old. No overall differences in safety and effectiveness
were observed between these patients and younger patients.
10 OVERDOSAGE
There are no treatment interventions known to be effective for
management of overdosage of ONIVYDE®.

Distributed by Ipsen Biopharmaceuticals, Inc. Basking Ridge, NJ 07920
ONIVYDE is a registered trademark of Ipsen Biopharm Limited
©2017 Ipsen Biopharmaceuticals, Inc. August 2017
ONV-US-000700 v2.0

Medical World News® is now virtual.
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FDA DIG E ST
Pembrolizumab Gets Green Light
for HER2+ Gastric Cancer

The FDA has granted accelerated approval to pembrolizumab
(Keytruda) for use in combination with trastuzumab (Herceptin),
and fluoropyrimidine- and platinum-containing chemotherapy for the
frontline treatment of patients with locally advanced unresectable or metastatic HER2positive gastric or gastroesophageal junction (GEJ) adenocarcinoma.
The decision was based on data from an interim analysis of the first 264 patients
with HER2-positive advanced gastric or GEJ adenocarcinoma who had not received
prior systemic therapy for metastatic disease enrolled in the KEYNOTE-811 trial
(NCT03615326). Results showed that the pembrolizumab combination achieved
an overall response rate of 74% (95% CI, 66%-82%) in 133 treated patients,
compared with 52% (95% CI, 43%-61%) in the placebo group (n = 131; 1-sided
P < .0001). Specifically, the complete response and partial responses for the
pembrolizumab combination were 11% and 63%, respectively, and 3.1% and 49%,
respectively, for placebo.
The pembrolizumab arm had a median duration of response of 10.6 months
(range, 1.1+-16.5+) vs 9.5 months (1.4+-15.4+) with placebo.
The observed adverse effects of pembrolizumab in KEYNOTE-811 were consistent with the known safety profile of the agent.

TO READ MORE, VISIT bit.ly/2QsHxjQ.

Ivosidenib Tablets Seek to Expand Reach
to IDH1-mutant Cholangiocarcinoma
The FDA has granted priority review to the supplemental new drug
application for ivosidenib tablets (Tibsovo) as a treatment option for
patients with previously treated IDH1-mutant cholangiocarcinoma.
The application was supported by results from the phase 3 ClarlDHy
trial (NCT02989857), which showed that ivosidenib led to a 63% reduction in the
risk of disease progression or death vs placebo in this patient population. Those
in the ivosidenib group (n = 126) had a median progression-free survival of 2.7
months compared with 1.4 months in the placebo arm (n = 61; HR, 0.37; 95% CI,
0.25-0.54; 1-sided P < .0001). Further, investigators reported the final survival analysis in January which demonstrated that after adjusting for the 70% of patients
crossing over to ivosidenib after radiographic disease progression, the median
overall survival was 10.3 months with ivosidenib vs 5.1 months with placebo
(HR, 0.49; P < .0001).
In May 2019, the FDA approved ivosidenib for use in patients with IDH1mutated acute myeloid leukemia (AML), specifically for those with newly diagnosed
disease who were at least 75 years of age and who have comorbidities that
preclude the use of intensive induction chemotherapy and for those with relapsed/
refractory AML.

TO READ MORE, VISIT bit.ly/3hxDOwJ.

Pembrolizumab/Lenvatinib Combo
Is Under Review for Advanced RCC
and Endometrial Carcinoma
The FDA has granted priority review to 2 applications— a supplemental biologics license application for pembrolizumab (Keytruda)
and a supplemental new drug application for lenvatinib (Lenvima)—
seeking approval for the combination for patients with advanced renal cell
carcinoma (RCC) and one for patients with advanced endometrial carcinoma.
The applications seeking approval for the frontline treatment of patients
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with advanced RCC were supported by data from the phase 3 CLEAR trial
(NCT02811861), which showed that the doublet resulted in a longer progression-free survival compared with sunitinib (Sutent), at a median of 23.9 months
and 9.2 months, respectively (HR, 0.39; 95% CI, 0.32-0.49; P < .001). Median
overall survival was not met in either arm, but investigators reported the end
point was significantly longer with the combination vs sunitinib (HR, 0.66; 95% CI,
0.49-0.88; P = .005).
The second set of applications are for the treatment of patients with advanced
endometrial carcinoma who experience progressive disease after previous systemic
therapy in any setting and who are not eligible for curative surgery or radiation are
based on data from the phase 3 KEYNOTE-775/Study 309 trial (NCT03517449).
Data showed that the combination had a median overall survival of 18.3 months
compared with 11.4 months with chemotherapy (HR, 0.62; 95% CI, 0.510.75; P < .0001).
The FDA is scheduled to make a decision on the 2 applications for patients with
advanced RCC on August 25, 2021, and August 26, 2021. The target action date
for the endometrial carcinoma applications is September 3, 2021.

TO READ MORE, VISIT bit.ly/3fvRXHR.

Nivolumab Seeks to Tack on
Urothelial Carcinoma Indication
The FDA has granted a priority review designation to a supplemental biologics license application for nivolumab (Opdivo) for
use as an adjuvant treatment in patients with surgically resected,
high-risk, muscle-invasive urothelial carcinoma.
The application is supported by findings from the phase 3 CheckMate 274 trial
(NCT02632409), which showed that adjuvant nivolumab improved disease-free
survival (DFS) in the intention-to-treat population vs placebo, at 21.0 months vs
10.9 months, respectively (HR, 0.70; 98.31% CI, 0.54-0.89; P < .001). A subset
of patients with PD-L1–positive disease also experienced an improvement in
DFS vs placebo. The median DFS had not yet been reached in the investigative arm compared with 10.8 months in the control arm (HR, 0.53; 98.87% CI,
0.34-0.84; P < .001).
The FDA is scheduled to make a decision on the application by
September 3, 2021.

TO READ MORE, VISIT bit.ly/2S9etyc.

Avenda Health Focal Therapy System
Gets Go Ahead for Prostate Cancer
The FDA has granted a breakthrough device designation to the
Avenda Health Focal Therapy System, a male “lumpectomy”
product in development to treat patients with prostate cancer in
office while preserving quality of life.
The device is designed to spare healthy tissue and minimize toxicity using
patient-specific data and artificial intelligence to deliver a precise and individualized treatment that only targets the tumor. The treatment can be delivered in a
physician’s office with local anesthesia, minimizing the patient’s downtime and
potentially cutting health care costs.
A grant from the National Cancer Institute helped to fund a phase 1 study in
which the device was evaluated in 10 patients. Data indicated that the device is
safe, with no decline in urinary or sexual function observed in patients over the
follow-up period.

TO READ MORE, VISIT bit.ly/33SBSGP.
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T E S I R I N E - L P Y L ( Z Y N LO N TA )

Loncastuximab Tesirine Provides Alternative
for Broad Range of Patients With DLBCL
by KYLE DOHERTY

LONCASTUXIMAB TESIRINE-LPYL (ZYNLONTA) EXHIBITED

Q

What adverse effects do clinicians need

significant clinical activity, including impressive response rates with tolerable
to be aware of when prescribing this drug?
In general, loncastuximab tesirine is a well-tolerated drug. Compared with
safety, as a single agent in adult patients with relapsed/refractory large B-cell
other drugs that are approved [in this setting], the adverse effects are
lymphoma that failed prior established therapies.
somewhat different. Loncastuximab tesirine has described elevations of
On April 23, 2021, the FDA granted accelerated approval to the CD19γ-glutamyltransferase as a frequent adverse effect. [Patients also experidirected antibody and alkylating agent conjugate for the treatment of adult
enced] mild to moderate hematologic toxicity. Additionally, there were portions
patients with relapsed/refractory large B-cell lymphoma, including diffuse large
of populations [with lymphoma] who had thrombocytopenia, approxB-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising from
imately 18%, neutropenia in approximately 26%, and there were
low-grade lymphoma, and high-grade B-cell lymphoma, following 2 or
occasional cases with fluid retention and edema.
more lines of systemic therapy.1
The decision was based on data from the single-arm phase 2
Photosensitivity including a rash or other skin damage with exposure
LOTIS-2 trial (NCT03589469), in which the agent elicited an overall
to the sun [was also observed]. Practitioners need to monitor [results
response rate (ORR) of 48.3% (95% CI, 39.9%-56.7%) in 145 patients
of] liver function tests and hematologic function tests, and change
with DLBCL. This included a complete response (CR) rate of 24.1%
or adjust dosing for patients who have fluid retention. I also advise
(95% CI, 17.4%-31.9%) and a median duration of response (DOR) of
patients to stay away from the sun as much as possible, use sunblock,
Paolo F. Caimi, MD
10.3 months (95% CI, 6.9-not estimable). 2
and [wear] additional clothing.
In an interview with OncologyLive ®, Paolo F. Caimi, MD, an associate
How does this approval advance
professor of medicine in the Division of Hematology and Oncology at Case
Q
the DLBCL treatment paradigm?
Comprehensive Cancer Center at Case Western Reserve University and mediWe’ve seen several new agents approved for DLBCL in the past 24 months, includcal director of the Clinical Trials Unit at University Hospitals Seidman Cancer
ing some CAR T-cell therapies. This is the first antibody immunoconjugate drug
Center, both in Cleveland, Ohio, discussed what lies ahead for loncastuximab
targeting CD19 that is approved as an off-the-shelf agent, that is active as a single
tesirine and how it fits into the rapidly changing treatment landscape of DLBCL.
agent, and that is well tolerated. In addition, loncastuximab tesirine really doesn’t
Please provide an overview of the patient population in
cause neuropathy, which is a common [adverse effect] with other agents.
Q
the phase 2 LOTIS-2 study.
With loncastuximab tesirine we have another drug that has single-agent
This trial was focused on relapsed/refractory DLBCL and included adult
activity and has the potential for combinations—[I hope] this will be studied.
patients who had at least 2 prior lines of therapy. It included not only those
Loncastuximab tesirine has significant value in the treatment of DLBCL, [particwith regular DLBCL but also patients with double-hit lymphoma, which is
ularly for those] with severe neuropathy, those who may not tolerate CAR T-cell
termed high-grade B-cell lymphoma with MYC and BCL2 and/or BCL6 reartherapy, or those you may think will need treatment relatively quickly.
rangements, as well as those who had primary mediastinal B-cell lymphoma.
What are the next steps for this agent?
Patients had to have acceptable functional and hematologic status and had
Q [Next steps for loncastuximab tesirine include] delineating the activity
to be within normal limits in terms of renal function and liver function. They
as a single agent, which will be important. Single-agent activity promises the
also had to have a positive CD19 expression as demonstrated by biopsy if they
potential for combination, and this is something that I think will be studied in
had undergone prior chimeric antigen receptor (CAR) T-cell therapy; however,
the near future to see whether we can elicit further activity by using combinapatients with prior CAR T-cell therapy were not excluded. The study did exclude
tions with other new agents, particularly targeted ones. Also, for loncastuximab
patients with bulky disease.
tesirine in general, as we’ve seen with other anti-CD19 with CAR T-cell therWhat was noteworthy about the efficacy data
apies, the potential for activity in other lymphoma and B-cell lymphoma
Q that led to the approval?
subtypes is significant. Further examination of its role for patients with mantle
Loncastuximab tesirine was active with an ORR of 48% and a CR rate of 24%.
cell lymphoma [in combination with ibrutinib (Imbruvica) in a phase 1/2 trial
It is notable that as a single agent, it elicited response rates that other agents
(NCT03684694)] and follicular lymphoma will be relevant. ■
[did not] achieve in combination. Secondly, there was a good DOR of over 10
REFERENCES
months, and the DOR was not reached for those who had a CR. In addition,
1.
FDA grants accelerated approval to loncastuximab tesirine-lpyl for large B-cell lymphoma. FDA.
the population was high risk. We presented at [the 62nd American Society
April 23, 2021. Accessed May 12, 2021. https://www.fda.gov/drugs/fda-grants-acceleratof Hematology Annual Meeting and Exposition], and we are going to presed-approval-loncastuximab-tesirine-lpyl-large-b-cell-lymphoma
ent a subgroup analysis [at the 2021 American Society of Clinical Oncology
2.
Zynlonta. Prescribing information. ADC Therapeutics; 2021. Accessed May 12, 2021. https://
Virtual Scientific Program] showing how different risk factors didn’t affect how
www.accessdata.fda.gov/drugsatfda_docs/label/2021/761196s000lbl.pdf
the drug worked.
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Loncastuximab tesirine-lpyl (Zynlonta) FDA approval—April 23, 2021

FDA grants approval for the CD19-directed antibody-drug conjugate for the treatment
of adult patients with relapsed/refractory large B-cell lymphoma, including diffuse large
B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising from low-grade lymphoma, and high-grade B-cell lymphoma, following 2 or more lines of systemic therapy.

Mechanism of action:

BASELINE PATIENT CHARACTERISTICS
Median age
(years, range)

Median number of
prior therapies

(23-94)
N = 145

(range, 2-7)

66

Dose:

• Loncastuximab tesirine contains a monoclonal IgG1 κ antibody component that binds
to human CD19. Upon binding to CD19,
loncastuximab tesirine is internalized, followed
by release of SG3199 via proteolytic cleavage.
The released SG3199 binds to the DNA
minor groove and forms highly cytotoxic DNA
interstrand crosslinks, subsequently inducing
cell death.

• IV infusion over 30 minutes on day 1 of each
cycle (every 3 weeks)
• The recommended dosage is:
◦ 0.15 mg/kg every 3 weeks for 2 cycles
◦ 0.075 mg/kg every 3 weeks for subsequent
cycles
• Premedicate with dexamethasone 4 mg orally
or intravenously twice daily for 3 days beginning
the day before loncastuximab tesirine

How supplied:

3

Prior systemic therapies (%)

24

Company: ADC Therapeutics SA

• 10-mg lyophilized powder in a single-dose vial
for reconstitution and further dilution

3 prior
lines

44
2 prior
lines

32

> 3 prior
lines

P I VOTA L C L I N I CA L T R I A L
LOTIS-2 (NCT03589469) was a phase 2, single-arm, open-label, multicenter trial of 145
patients with relapsed/refractory DLBCL who had received 2 or more previous lines of
systemic treatment. Loncastuximab tesirine was administered as a 30-minute infusion at a
150-μg/kg dose once every 3 weeks for the first 2 cycles. In subsequent cycles, the drug was
administered at a dose of 75 μg/kg. Treatment was given for 1 year or until disease progression, unacceptable toxicity, or when other discontinuation criteria were met. The trial excluded
patients with bulky disease and active central nervous system lymphoma.

Disease characteristics
Double/triple hit

Transformed disease

90%
10%

20%
80%

E F F I C A C Y R E S U LT S I N T H E L O T I S - 2 T R I A L
Outcome

Loncastuximab tesirine (n = 145)

ORR by IRC (95% CI)

48.3% (39.9%-56.7%)

CR (95% CI)

24.1% (17.4%-31.9%)

PR (95% CI)

24.1% (17.4%-31.9%)

Median DOR, months (95% CI, n = 70)

n Yes
n No

10.3 (6.9-NE)

n Transformed
n De novo

WHO classification

CR, complete response; DOR, duration of response; IRC, independent review committee;
NE, not estimable; ORR, overall response rate; PR, partial response.

100

88%

80
60

WA R N I NG S A N D PR E CAUT IO N S
• Effusion and edema
• Myelosuppression
• Infections

40

• Cutaneous reactions
• Embryo-fetal toxicity

20

5%

8%

0

n DLBCL not otherwise specified
n PMBCL n HGBCL

COMMON LY RE P O R T E D A DV E R S E E F F E C TS I N LOT I S - 2 T RI AL
Adverse event

Loncastuximab tesirine (n = 145)
All grades (%)

Grade 3 or 4 (%)

Fatigue

38%

1%

Edema

28%

3%

Rash

30%

2%

Nausea

23%

0%

Musculoskeletal pain

23%

8%

Diarrhea

17%

2%

Decreased appetite

15%

1%

DLBCL, diffuse large B-cell lymphoma; HGBCL, high-grade B-cell lymphoma;
PMBCL, primary mediastinal B-cell lymphoma; WHO, World Health Organization.
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TheraSphere Proves Highly Effective in HCC
by KYLE DOHERTY

ADULT PATIENTS WITH HEPATOCELLULAR carcinoma (HCC)
gained a first-of-its-kind, radiotherapeutic cancer treatment option with the
recent approval of TheraSphere Yttrium-90 (Y-90) Glass Microspheres.
On March 18, the FDA approved TheraSphere based on findings from the
single-arm LEGACY trial, which examined 162 adult patients each with a single,
unresectable HCC tumor measuring 1 to 8 cm. The treatment elicited an overall
response rate of 72.2% (95% CI, 64.9%-78.5%) with 76.1% of patients having a duration of response at least 6 months.1,2
In an interview with OncologyLive® , Siddharth Padia, MD, a specialist in vascular and interventional radiology at the Ronald Regan UCLA Medical Center, in
Los Angeles, California, explained TheraSphere’s unique mechanism of
action and what its approval means in HCC and beyond.

Q

Please provide an overview of the patient
population and design of the LEGACY trial.

Please explain TheraSphere’s mechanism of action.

TheraSphere is an intraarterial therapy used primarily for the treatment
of patients with HCC. When we talk about intraarterial therapies for primary liver
cancer, it’s key to note that HCC specifically receives its blood supply exclusively
from the hepatic artery as opposed to the portal vein. One can utilize this in order
to form treatment strategies for local/regional therapy because you can infuse
something, whether that’s particles, chemotherapy, or radiation, via the hepatic
artery into the tumor.
Traditionally, transarterial therapies have consisted of infusing particles or
chemotherapy in addition to particles. The difference is that Y-90 radioembolization using TheraSphere is an infusion of microscopic glass beads that have a
radioactive element inside of them, Y-90. Injecting these particles [into the tumor
via a catheter in the artery] results in internal radiation to the tumor by what is
essentially glass bead implantation inside the arterial flow.
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What should clinicians know about TheraSphere
in terms of safety?

What we saw in the LEGACY trial, as well as other trials, is that the safety profile is
very good. The risk of grade 3 and grade 4 adverse effects is extraordinarily low.
In the LEGACY trial it was well below 10%. The adverse effect rate was far lower
than what is typically seen in trials of systemic chemotherapy. When done properly, this therapy does not compromise patients in terms of their hepatic function.
Patients with HCC invariably have underlying cirrhosis, so it’s paramount that
any therapy, whether it’s local/regional or systemic, preserves their hepatic function and does not worsen their cirrhosis. If you don’t do that, you can worsen
their survival regardless of tumor treatment. What the data from the
LEGACY study and others have shown is that this [adverse effect] does
not necessarily happen if [precautions are] appropriately taken and that
patients’ underlying hepatic function can be relatively well preserved.
In a [patient who is considered] well-compensated cirrhotic, they won’t
necessarily have hepatic decompensation. This also allows them to
receive future treatments should the need arise. For example, if someone develops extrahepatic disease, they are still eligible for systemic
Siddharth
therapy down the line.
Padia, MD

The LEGACY trial was a multicenter trial of 3 sites looking at patients
with HCC. Specifically, these were patients who were treatment naïve,
who had a single tumor up to 8 cm in size, had [an ECOG] performance
status of 0 or 1, and did not have extrahepatic disease. It was a relatively uniform population of patients with HCC, which lends credibility
to sharing in a multicenter design.
Traditionally when we talk about local/regional therapies, such as Yttrium-90
[Y-90], chemoembolization, or external beam radiation, we usually look at 1 or 2
different efficacy parameters. Those might be objective response, time to tumor
progression, progression-free survival, or overall survival. What often happens is
that when 1 local/regional therapy succeeds in a specific efficacy parameter, it
may fall short in a different efficacy parameter. For example, chemoembolization
is often associated with a high rate of objective response. Unfortunately, its duration of response and time to tumor progression are not as optimistic.
We examined multiple parameters in the LEGACY trial. The primary objectives were
objective response and duration of response. We also looked at overall survival. When
we look at those 3 primary parameters, the results were overwhelmingly positive.
For example, duration of response was greater than 6 months in the vast majority of patients, and the 3-year overall survival was approximately 87% in all comers.
[TheraSphere] really fulfilled a high bar in terms of efficacy on multiple criteria.

Q

Q

Q

How does this approval shift
the treatment paradigm of HCC?

Prior to this approval, TheraSphere was held under a humanitarian device exemption, so it was not fully approved by the FDA; this is the first device approved
by the FDA for the treatment of HCC. It allows this local/regional therapy to be
considered essentially standard of care in the appropriate patient population. It
also allows us to study this further in future clinical trials, whether it be as a solo
therapy or in combination with systemic agents now that it has full FDA approval.

Q

What does the future hold for TheraSphere?

In the treatment of HCC, the LEGACY study’s results showed efficacy in a
relatively early stage. I think we still need to do more studies looking at intermediate- and advanced-stage HCC, including those patients with vascular invasion.
There have been several other single-arm trials that have shown very good efficacy in patients with portal vein tumor thrombus, including a recently published
randomized trial called DOSISPHERE [NCT02582034]. We need to further explore
this, especially in combination or in sequence with immune checkpoint inhibitors.
Outside of HCC, there are several potential applications in hepatic tumors,
including cholangiocarcinoma, uveal melanoma, metastatic breast cancer, and
sarcoma. Finally, there is an ongoing trial using TheraSphere in metastatic
colorectal cancer to the liver in patients who have failed first-line systemic
chemotherapy. The results of that will hopefully be out at the end of 2021. ■
REFERENCES
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TheraSphere Yttrium-90 (Y-90) Glass Microspheres—March 18, 2021

FDA grants approval for the radiotherapeutic cancer treatment for patients with unresectable
hepatocellular carcinoma (HCC) tumors that are 1 to 8 cm in diameter with mild cirrhosis or
asymptomatic cirrhosis and those with unresectable HCC whose cancer has not progressed.
• Glass microspheres are 15 μm- to 5 μm in size
• Each mg dose contains between 22,000
and 73,000 microspheres, supplied in 0.6mL pyrogen-free water in a V-bottom vial
enclosed in an acrylic shield
• Other components required
for administration include:
• a sterile, single-use administration set (γirradiated: 1-year shelf life; ethylene oxide
sterilized: 3-year shelf life) and
• a nonsterile, reusable administration
accessory kit.

Mechanism of action:

• TheraSphere is a radiation treatment consisting of microscopic glass spheres containing
Yttrium-90 (Y-90) that is delivered to the cancer tissue in the liver via catheter in an artery.
Radiation from Y-90 helps treat the tumor, and
within 12 days of treatment approximately 95%
of the radiation from Y-90 in the glass spheres
is absorbed. The glass spheres stay in the liver
permanently.

How supplied/dosing:

• Vials are available in 0.5-GBq dosage
increments between 3 GBq and 20 GBq.

Company: Boston Scientific Corporation

BASELINE PATIENT CHARACTERISTICS
Median age
(years, range)

Median tumor size

66

2.6 cm

(21-90)
(N = 162)

(range, 0.9-8.1)

HCC etiology
80

69%

60
40

30%

14% 9%

20
0

P I VOTA L C L I N I CA L T R I A L
The LEGACY trial was a retrospective, single-arm, multicenter study of 162 adult patients each
with a single, unresectable HCC tumor measuring 1 to 8 cm at the greatest diameter. Patients
received selective, lobar, or mixed administration of TheraSphere at a median dose to perfused
liver volume of 410 Gy. In total, 80.2% of patients received 1 TheraSphere infusion, with the
remaining patients receiving 2 or more treatments. Patients with prior liver transplantation,
resection, locoregional treatment, or systemic therapy were excluded.

Radioembolization as neoadjuvant therapy

72.2%
21.0%
6.8%

E F F I C A C Y R E S U LT S I N T H E L E G A C Y T R I A L
Outcome

n Hepatitis C n Alcoholic liver disease
n Nonalcoholic steatohepatitis n Hepatitis B

TheraSphere (N = 162)

ORR per BICR (95% CI)
CR
PR
DOR ≥ 6 months
Range, months

Localized mRECIST

mRECIST

RECIST 1.1

72.2% (64.9%-78.5%)

68.5% (61.0%-75.2%)

46.3% (38.8%-54.0%)

71%

67.3%

6.8%

1.2%

1.2%

39.5%

76.1%

74.8%

72.0%

1.5-48.1

1.5-48.1

1.5-45.1

n Primary treatment n Transplantation n Resection

CR, complete response; DOR, duration of response; mRECIST, modified RECIST; ORR, objective response rate; PR,
partial response.

Child-Pugh score (%)
WA R N I NG S A N D PR E CAUT IO N S
• Endocrine disruption
• Carcinogenicity

• Mutagenicity
• Toxicity to reproduction

67%
33%

COMMON LY RE P O R T E D A DV E R S E E F F E C TS I N L EGACY T RI AL
Adverse effects

TheraSphere (N = 162)
All grades

Grade 3 or 4

Fatigue

34.6%

0.6%

Decreased lymphocyte count

28.4%

7.4%

Decreased white blood cell count

13.0%

0.6%

Increased blood bilirubin

17.9%

1.9%

Abdominal pain

21.0%

1.2%

Nausea

17.3%

1.2%

Decreased platelet count

11.7%

1.2%

n A5 n A6
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With the ongoing threat of chemotherapyinduced neutropenia (CIN), the COVID-19
pandemic is making oncologists and their
care teams revisit their approach as they
use aggressive regimens to treat their
patients with cancer. Along with this,
current treatment guidelines are now
recommending the expanded prophylactic
use of granulocyte-colony stimulating
factors (G-CSFs) to intermediate-risk
cancer patients as well.1
When your patients are left unprotected,
particularly in Cycle 1,2 CIN may lead to
life-threatening events, such as fever,
infection, and hospitalization3–severely
disrupting the predictability of your
treatment plan. These chemotherapy
delays and decreases can ultimately impact
outcomes and decrease overall survival.4-6

It’s time to take a crucial new look
at CIN, the dire consequences of
leaving patients unprotected, and
how the COVID-19 pandemic is
changing guidelines as well as your
approach to providing the best
standard of care.
TO LEARN MORE, VISIT

CINRisk.com

References: 1. National Comprehensive Cancer Center. NCCN hematopoietic growth factors. Short-term recommendations
specific to issues with COVID-19 (SARS-CoV-2). NCCN.org. Accessed August 20, 2020. 2. Cheng C, Gallagher EM, Yeh, J-Y, et al.
Rates of febrile neutropenia with pegfilgrastim on same day versus next day of CHOP with or without rituximab. Anticancer
Drugs. 2014;25(8):964-969. 3. Crawford J, Dale DC, Lyman GH. Chemotherapy-induced neutropenia: Risks, consequences, and
new directions for its management. Cancer. 2003;100(2):228-237. doi: 10.1002/cncr.11882. 4. Centers for Disease Control and
Prevention. Information for health care providers. Preventing infections in cancer patients. Centers for Disease Control and
Prevention website. https://www.cdc.gov/cancer/preventinfections/index.htm. Updated December 16, 2019. Accessed June 29,
2020. 5. Lyman GH. Impact of chemotherapy dose intensity on cancer patient outcomes. J Natl Compr Canc Netw. 2009;7(1):99108. 6. Crawford J, Denduluri N, Patt D, et al. Relative dose intensity of first-line chemotherapy and overall survival in patients
with advanced non-small-cell lung cancer. Support Care Cancer. 2020;28(2):925-932. doi: 10.1007/s00520-019-04815-1.
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@ASkarbnik of @NovantHealth;
@calliecoombsmd of @UNC_SOM;
and @dbranderMD of
@DukeCancer address unmet
needs in relapsed/refractory CLL
treatment. #leusm
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Marianne Davies, NP, DNP, MSN,
BSN, of @YaleCancer discusses the
potential severity of immunerelated adverse effects and details
recommended treatment strategies
for patients receiving checkpoint
inhibitors, especially in lung cancer.
#lcsm
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clinical trial eligibility @cityofhope
@DanaFarber @DrWinkfield
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@EBurgessMD of @LevineCancer
@AtriumHealth discusses
optimizing the use of PARP
inhibitors in the treatment of
patients with advanced prostate
cancer. #pcsm
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Select agents in clinical
development for GVHD #hemcsm
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ONCL IVE ONAIR™ PO DCAST SPO TL I G H T
RESEARCH REFLECTIONS
SONPAVDE UNPACKS UPDATES
IN UROTHELIAL CANCER
Guru P. Sonpavde, MD, speaks
on some of the highlights from the 2021
Genitourinary Cancers Symposium in urothelial
carcinoma, including key findings from the
CheckMate 274 (NCT02632409), EV-201
(NCT03219333), EV-301 (NCT03474107), and
the RETAIN BLADDER trial (NCT02710734),
among others.
LISTEN: bit.ly/3bnLVYI

FDA APPROVAL INSIGHTS
CEMIPLIMAB GAINS INDICATIONS IN NSCLC, ADVANCED
BASAL CELL CARCINOMA
Ahmet Sezer, MD, joins OncLive On Air™ to discuss
the FDA approval of cemiplimab (Libtayo) for patients
with advanced non–small cell lung cancer (NSCLC)
with a PD-L1 expression level of 50% or higher.
Alexander J. Stratigos, MD, discusses the agent’s role
for those with advanced basal cell carcinoma.
LISTEN: bit.ly/3olVcpp
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Sara M. Federico, MD, discusses the treatment of
patients with neuroblastoma, unmet needs, and
exciting ongoing research in the field. Additionally,
she touches on the presentation of neuroblastoma,
the role of multidisciplinary care, and novel
therapies that could significantly affect the
treatment paradigm for this malignancy.
LISTEN: bit.ly/3uPNJRR

ONCLIVE ON AIR™
RIEDEL AND VAN TINE SPOTLIGHT SARCOMA ADVANCES AND
PREVIEW ONGOING STUDIES
Richard F. Riedel, MD, and Brian A. Van Tine, MD,
PhD, discuss treatment gaps that have plagued the
sarcoma field, the multidisciplinary approaches to the
treatment of patients with sarcoma, and the clinical
impact of the FDA approval of ripretinib (Qinlock) in
the gastrointestinal stromal tumor paradigm.
LISTEN: bit.ly/3uU08Ve

SPO TL IGHT
DECKER DETAILS KEY UPDATES IN RADIATION FOR ADVANCED NSCLC
Roy Decker, MD, PhD, a professor of therapeutic radiology and vice chair for clinical
research, therapeutic radiology, and director of the Clinical Trials Office at Yale Cancer
Center in New Haven, Connecticut, discusses the utility of interventional radiology and
local ablative stereotactic body radiotherapy in patients with oligometastatic disease
and detailed ongoing clinical trials for non–small cell lung cancer (NSCLC) as it relates to
radiation therapy.
ROY DECKER,
“There is a lot to be learned about which patients are going to benefit from this and what
MD, PHD
is the right way to do it,” Decker said. “Similarly, after decades of stasis in the treatment of
patients with locally advanced NSCLC, all of a sudden, there are a lot of exciting trials being conducted on the
backbone of concurrent chemoradiation. Right now, the standard of care is completely up in the air—at least
in the next 5 years. I am really excited to see the results of those trials and where we go next.”
READ MORE: bit.ly/3fh4JtO
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ONCLIVE ON AIR™
FEDERICO OUTLINES NEEDS,
NUANCES, AND NECESSITIES IN
NEUROBLASTOMA TREATMENT

ONCCL UB SPOT L I G H T

For breaking news, interviews with key opinion
leaders, conference coverage, and more, follow us
on Twitter, @OncLive, or use your smartphone to
scan this QR code.

Join the OncClub to
spotlight research, promote
awareness, generate
conversation around pivotal
data, & more!
A SPOTLIGHT ON CHECKMATE 9ER
(NCT03141177) IN RCC
STUDY DESIGN

Nivolumab (Opdivo) plus cabozantinib (Cabometyx)
compared with sunitinib (Sutent) in patients with
previously untreated advanced or metastatic renal cell
carcinoma (RCC).

J O URN AL S P OT LI GHT

JOURNAL SPOTLIGHT

PROXIMITY TO TREATMENT, RACIAL DISPARITIES ARE SEEN
IN OVARIAN CANCER SURVIVAL
Results of a large population registry–based study of 164,197 insured patients demonstrated that the overall mortality rates among patients with cancer in Kaiser Permanente
Southern California (KPSC), a large vertically integrated health care delivery system, were
lower than those among patients cared for in other private settings, especially for African
American/Black patients and Hispanic patients.
Specifically, 41,727 deaths were reported during the 9 years of follow-up. Patients who
received a diagnosis in KPSC had lower overall mortality rates than in other private settings, a difference that also held within each age category, racial/ethnic group, and stage
at diagnosis. Data suggest that vertically integrated health care delivery systems may be
well positioned to help reduce disparity gaps in cancer outcomes.
READ MORE: Am J Manag Care. 2021;27(5):182-185. doi:10.37765/ajmc.2021.88631

Suthee Rapisuwon, MD, a medical
oncologist at MedStar Health in Washington, DC, discusses clinical trial
barriers for patients with mucosal melanoma in the United
States. Rapisuwon explains that novel combinations with
immunotherapy and targeted therapy are being evaluated
for efficacy in patients with mucosal melanoma. Still, clinical trials devoted to evaluating novel regimens in mucosal
melanoma are limited in the United States because the
number of patients with this specific melanoma subtype
in the United States is more limited compared with other
parts of the world.
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CHECKMATE 9ER SETS THE BAR FOR
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Choueiri TK, Powles T, Burotto M, et al. Nivolumab plus
cabozantinib versus sunitinib for advanced renal-cell
carcinoma. N Engl J Med. 2021;384(9):829-841.
doi:10.1056/NEJMoa2026982

RAPID READOUTS
RESULTS FROM THE PHASE
3 CHRONOS-3 TRIAL FOR
RELAPSED INHL
Tycel J. Phillips, MD, a clinical associate professor at the University of
Michigan in Ann Arbor, presents data
from the American Association for Cancer Research
Virtual Annual Meeting 2021 highlighting results from
the phase 3 CHRONOS-3 study (NCT02367040) of copanlisib plus rituximab in patients with relapsed indolent
non-Hodgkin lymphoma (iNHL). The combination resulted in a 48% reduction in the risk of disease progression
or death vs placebo plus rituximab and, according to
Phillips, represents a new treatment option for patients
with relapsed disease across all subtypes of iNHL.

WATCH: bit.ly/3fhEdRd

READ: bit.ly/2S3XRrF
NEJM DATA UNDERSCORE FRONTLINE
NIVOLUMAB/CABOZANTINIB BENEFIT
OVER SUNITINIB IN ADVANCED RCC
READ: bit.ly/3ooNXwZ

PODCAST

In our exclusive OncLive On Air™ interview,
Choueiri and Motzer discuss the clinical
implications of the phase 3 CheckMate 9ER in
advanced renal cell carcinoma and how to best
use the combination in practice.
LISTEN: bit.ly/3fjTMHY

VIDEOS

MOTZER ON THE OVERALL SURVIVAL
BENEFIT OF CABOZANTINIB IN RCC
WATCH: bit.ly/3frhXEf

HAMMERS ON THE IMPORTANCE OF ASSESSING QOL IN PATIENTS WITH RCC
Hans Hammers, MD, PhD, an associate professor of internal medicine in the Division of HematologyOncology at The University of Texas Southwestern Medical Center in Dallas, discusses the importance of assessing quality of life (QOL) in patients with renal cell carcinoma (RCC). In later-line settings, QOL becomes a more important factor to consider when selecting palliative care for patients
with RCC, Hammers explains, noting that novel hypoxia-inducible factor–2α inhibitors could emerge
as a tolerable treatment.

WATCH: bit.ly/3fh6gA1

CHOUEIRI UNPACKS EXPLORATORY
ANALYSIS IN ADVANCED RCC
WATCH: bit.ly/3wfqpx8
For more information on OncClub,
please contact Kristi Rosa, Managing Editor,
at krosa@onclive.com.
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Innovation Fuels
Breakthroughs
for Rare Cancers
by JASON HARRIS
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the science in any rare tumor. We need to
understand from the patient side what the
needs are, how we can help them.”

RARE CANCERS ADD UP
The NCI defines rare cancers as those with an
incidence of fewer than 15 cases per 100,000
people per year.4 By contrast, the rate of new
cases of prostate and breast cancer, the most
prevalent malignancies in men and women,
was 111.3 per 100,000 men and 129.1 per
100,000 women, respectively, according to
the most recent estimates from the NCI’s
Surveillance, Epidemiology, and End Results
Program.5,6 Childhood cancers are considered
rare, with only about 15,000 cases diagnosed
annually in patients younger than 20 years.7
However, although the incidence of individual malignancies classified as rare cancers is
a fraction of that of the leading cancer types,
the aggregate impact is significant. Overall,
rare cancers represent 27% of all malignancies and account for 25% of cancer deaths,
according to the NCI.8
Investigators from RARECANCERnet, a
European Union (EU) consortium that uses
a more selective definition of rare cancers
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ALTHOUGH THERE ARE ONLY approxhave more common malignancies, experts
imately 10,000 people in the United States
say. Diagnoses are often delayed, cliniliving with von Hippel-Lindau (VHL)
cal research is challenging, and clinical
syndrome, nearly 3 dozen cancer instimanagement can be complex and availtutes and hospitals throughout the nation
able only at specialized centers. Moreover,
have joined a network of specialpatients with rare cancers often have
ized clinical centers for diagnosis
limited social support and advocacy
and treatment of patients with the
networks and can feel isolated.
rare genetic condition.1,2 In March
Collaboration among investigators, clinicians, basic scientists, and
2021, the FDA granted a priority
patients is invaluable, according
review for belzutifan (MK-6482) as a
to Jaydira Del Rivero, MD, a physipotential treatment for patients with
cian scientist in the Developmental
VHL-associated renal cell carcinoma
Jaydira Del
Therapeutics Branch of the
(RCC) that does not require immeRivero, MD
National Cancer Institute (NCI)
diate surgery; if approved, the novel
who studies neuroendocrine neoplasms
agent would be the first pharmacologic treatand adrenocortical cancers. Furthermore,
ment option for VHL.3
it is vital for medical professionals to
These developments in the VHL field are
understand the course of disease from the
emblematic of advancements that are unfoldpatient’s perspective.
ing throughout the rare cancer arena, where
“We need to bring advocacy groups
teamwork, innovation, and molecular analytogether in order to understand more about
ses are paving the way for progress against
what [patients’] needs are,” Del Rivero said in
malignancies that affect relatively small
an interview with OncologyLive®. “I’m hoping
patient populations.
Such strategies are vital for patients diagthat I’m able to bring researchers, physicians,
nosed with rare cancers, who are frequently
advocacy groups, and patients together
at a disadvantage compared with those who
because I think that’s important to advance
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as fewer than 6 cases per 100,000 people
per year, found that 24% of all cancers diagnosed in the EU from 1999 to 2007 could
be classified as rare, a category comprising
approximately 200 malignancies, according to results of a 2017 study.8 Using the EU
definition, the American Cancer Society estimated that approximately 13% of cancer
diagnoses—1 in 8—in adults aged 20 and older
would be considered rare.4
For many patients with a rare cancer,
outcomes may be less favorable than they
are for those with more common malignancies. The 5-year relative overall survival
(OS) rate for all rare cancers was 48.5%
(95% CI, 48.4%-48.6%) compared with 63.4%
(95% CI, 63.3%-63.4%) for all common
cancers from 1999 to 2007, according to the
RARECANCERnet study. Although the OS
data improved during the later years of the
study period (2007-2009) for those with rare
cancers, the gains were not as great as they
were for patients with common cancers.8
Although investment in studying rare
cancers historically was limited, research
attention has increased during the last
decade, partly through collaborations such as
RARECANCERnet and several US initiatives4
such as the NCI’s My Pediatric and Adult
Rare Tumor Network (MyPART).
The number of clinical trials focused on
rare cancers has grown significantly since

2010, the IQVIA Institute for Human Data
Science reported in May 2021. Studies for
rare oncology indications represented 63% of
all cancer trials launched in 2020 and 64% of
all rare disease studies, the report said.9
Moreover, the rare cancer field shared in
what turned out to be a robust year for oncology trial launches despite the COVID-19
pandemic, with more than 1600 studies initiated across all indications. Overall,
approximately 500 products were in late-stage
development for rare cancers, representing
half of all therapies in the oncology pipeline.9
The research focus on rare cancers has
helped fuel advancements. Among the initiatives that have aided in this progress is The
Cancer Genome Atlas, which has led to the
characterization of cell signaling networks
and enabled the identification of targeted
therapies, according to the American Society
of Clinical Oncology (ASCO). In 2019, ASCO
investigators named progress in treating rare
malignancies as the Advance of the Year,
citing 5 particularly notable developments10:
• FDA approval for the combination of
dabrafenib (Tafinlar) plus trametinib
(Mekinist) for treating patients with
BRAF-mutated anaplastic thyroid cancer
• Findings showing that sorafenib
(Nexavar) improves progression-free survival (PFS) for patients
with desmoid tumors

• Improved PFS results with lutetium Lu
177 dotatate (Lutathera) for patients with
somatostatin receptor–positive midgut
neuroendocrine tumors
• New data showing that the combination
of carboplatin, paclitaxel, and trastuzumab (Herceptin) improved survival for
women with uterine serous carcinoma
• Results leading to FDA approval for pexidartinib (Turalio), a colony-stimulating
factor-1 inhibitor, in patients with symptomatic tenosynovial giant cell tumor
Since then, FDA approvals for rare
diseases, including cancers, have continued
to grow. In 2020, oncology approvals for rare
cancers included these new drugs for patients
with certain tumor types: naxitamab-gqgk
(Danyelza) for neuroblastoma; avapritinib
(Ayvakit) and ripretinib (Qinlock) for gastrointestinal stromal tumors; tazemetostat
(Tazverik) for epithelioid sarcoma; pemigatinib (Pemazyre) for cholangiocarcinoma; and
selumetinib (Koselugo) for neurofibromatosis type 1.11

NEW THERAPY FOR VHL
MOVES FORWARD
VHL syndrome is an example of a rare disorder in which improvements have flowed from
an expanded understanding of its molecular
underpinnings. In 2019, William G. Kaelin Jr,
MD, of Dana-Farber Cancer Institute,

FIGUR E. Ce l l u l a r O x yge n S e n s i n g an d Ad apt ion by H I Fα

Von Hippel-Lindau (VHL) protein helps regulate the levels of an oxygen-sensitive protein, HIF, which can contribute to the production of red blood cells and new blood vessels. Kaelin et al reported
that cells lacking a normal copy of the VHL gene behave as if they are in hypoxic conditions, wherein no oxygen is available for proline hydroxylation. In this situation cancer cells with mutated
VHL genes seize control of this system to order the construction of new blood vessels to feed their growth.
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Hypoxia-inducible factor 1 (HIF-1)
transcription factor.

[in Physiology or] Medicine was awarded to
those who discovered the function of the VHL
gene in more detail. I think that speaks to
the significance of VHL [syndrome] for the
broader cancer community as well as the
noncancer community.”
Belzutifan, for instance, already is being
studied in a broader context in ccRCC. A
multicenter phase 3 trial (NCT04586231)
is evaluating the efficacy and safety of
belzutifan plus lenvatinib (Lenvima) versus
cabozantinib (Cabometyx) in patients with
advanced ccRCC who have progressed on
prior anti–PD-1/PD-L1 therapy.
Investigators note that HIF-2α also activates VEGFA gene expression and plays a
role in resistance to anti-VEGF therapy. As
such, combining belzutifan with a VEGF tyrosine kinase inhibitor such as lenvatinib may
have a synergistic effect in the advanced
RCC setting.15 Investigators plan to recruit a
total of 708 patients in Australia, Europe, and
North and South America. The primary end
points are progression-free survival and OS.
When it comes to studying rare cancers,
Jonasch said that difficulty in enrolling
patients into clinical trials can be overcome with a hub-based approach in which
those with rare cancers travel to a central
study location.
He cited work conducted by Srinivasan and
W. Marston Linehan, MD, both with the NCI’s
Urologic Oncology Branch, which helped to
elucidate the genetic and metabolic bases of
kidney cancer, as a successful example of
such an approach.
“Now we’re getting more of a decentralized approach where we’re starting to treat
more and more individuals at their local site
or local hospital,” Jonasch said. This method
causes less disruption to the patient’s life and
is less expensive but requires extensive data
sharing between institutions.
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Sir Peter J. Ratcliffe of the University of
Investigators also reported responses in
Oxford, and Gregg L. Semenza, MD, PhD, of
trial participants who had pancreatic
Johns Hopkins University School of Medicine
lesions (n = 61) and central nervous
shared the Nobel Prize in Physiology or
system hemangioblastomas (n = 50),
Medicine for their discoveries showing that
with ORRs of 63.9% (95% CI, 50.6%VHL proteins can degrade the hypoxia75.8%) and 32.0% (95% CI, 19.5%-46.7%),
inducible factor (HIF)-1α and HIF-2α and for
respectively. The corresponding rates of
describing the pathways downstream of HIF
complete response were 6.6% and 2.0%.13
(F I G U R E ). These findings may lead to theraEric Jonasch, MD, a professor of genitopies that treat a variety of diseases including
urinary medical oncology at The University
RCC, breast cancer, and anemia.12
of Texas MD Anderson Cancer Center in
Houston, has investigated novel treatments
Specifically, VHL syndrome is an autosomal
for cancers associated with VHL disease,
dominant condition resulting from a germincluding belzutifan, and is excited about the
line deletion or mutation in the VHL gene that
potential for the therapy.
predisposes carriers to tumors and/or cysts
Findings that Ramaprasad Srinivasan, MD,
in up to 10 body areas, including the kidneys,
PhD, and colleagues are scheduled to prespancreas, adrenal glands, reproductive tract,
ent at the 2021 ASCO Annual Meeting show
liver, and lung.1 Although the tumors are
that belzutifan induced an ORR of 30% in
often benign, patients with aberrations in
nervous system hemangioblastomas and ORRs
the VHL gene have an increased risk of RCC,
of 70% to 90% in the pancreas, according to
central nervous system and retinal hemanJonasch. Investigators also observed responses
gioblastomas, pancreatic neuroendocrine
in patients with retinal hemangioblastomas.
tumors, and other lesions.13 Approximately
They have recorded a confirmed ORR of 49%
70% of patients with the condition will
in patients with RCC, plus another 6% uncondevelop clear cell RCC (ccRCC) by the age of
firmed partial response rate.
60 years and it is a leading cause of death
“Having worked with patients with VHL
among patients with VHL.14 Moreover, 90%
disease for close to 20 years now and having
of patients with sporadic ccRCC have defects
this type of therapy potentially available in
in VHL proteins.
the near future is incredibly encouraging
In the past several years, investigators
and exciting,” Jonasch said. “VHL disease is a
have shown success in targeting HIF-2α, a
disease affecting many different organs and
transcription factor thought to be undruggawhat you really want is a therapy that’s going
ble as recently as the 1990s. The FDA granted
to manage all organ-specific manifestations
a priority review for belzutifan, an HIF-2α
and it looks like belzutifan is doing that,”
inhibitor, for patients with VHL-associated
he said. “In that regard, this drug really is a
RCC not requiring immediate surgery
game changer for patients with VHL disease.”
based on data from the phase 2 study 6482004 (NCT03401788), and the agency is
scheduled to make a decision by
FINDINGS MAY HAVE
September 15, 2021.3
A BROADER IMPACT
Investigators reported a confirmed
Understanding the broader signifiobjective response rate (ORR) with
cance of rare cancers such as VHL
belzutifan monotherapy of 36.1%
syndrome is the key to raising
(95% CI, 24.2%-49.4%) in a cohort
awareness and attracting research
of 61 patients with VHL disease–
funding to investigate these maligassociated RCC during the 2021
nancies, Jonasch said.
Eric Jonasch, MD
Genitourinary Cancer Symposium.
“Mutations in the VHL gene,
All patients had partial responses. Overall,
which regulates HIF, are obviously very
91.8% saw a reduction in the size of the
important for patients with VHL,” Jonasch
target ccRCC lesions. The median time to
explained. “But HIF dysregulation is someresponse was 31.1 weeks (range, 11.6-61.0)
thing that’s frequently seen in many other
and the median duration of response was not
cancers, and so by understanding VHL
reached (range, 11.9-62.3). The 1-year PFS
disease more precisely, we will learn much
rate was 98.3%.13
more about other diseases. The Nobel Prize
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“We need to have informatics solutions
here,” he added. “Then you can actually
start improving care for those individuals without them having to travel as much.
We haven’t reached that point yet—that’s an
aspirational goal.”
One innovative trial design is the MASTER
KEY Project, a multicenter platform study
initiated in Japan in May 2017. The project
consists of a prospective registry study and
multiple simultaneous clinical trials targeting patients with advanced rare cancers,
cancers of unknown primary origin, or rare
tissue subtypes of common cancers.
The registry study accumulates consecutive data that can be used for future drug
development. The clinical trials target either
a specific biomarker or a rare tumor type
of interest, with multiple trials ongoing.
Of 560 patients recruited from May 2017
to April 2019, 69% underwent next-generation sequencing. Forty-eight percent of those
tested (176 of 364 patients) had an actionable
alteration. In all, 13% of patients in the study
enrolled in a clinical trial.16
Similarly, studies that leverage precision
medicine include rare as well as common
tumor types. Roche is planning to update
progress on 4 such studies at the 2021 ASCO
Annual Meeting:
• ALpha-T (NCT04644315)—evaluating
alectinib (Alecensa) in ALK-positive
malignancies confirmed through
next-generation sequencing for solid
tumors other than lung cancer and in
cancers of unknown primary origin
• ARROW (NCT03037385)—testing pralsetinib (Gavreto) in
RET-altered solid tumors;
• TAPISTRY (NCT04589845)—a platform study evaluating several
drugs in solid tumors harboring
ALK, ROS1, or NTRK1/2/3 fusions,
a high tumor mutational burden, or
AKT1/2/3 mutations; and
• MyTACTIC (NCT04632992)—matching therapies to help patients with solid
tumors with ROS1 fusions, PIK3CA mutations, ALK rearrangement, AKT1/2/3
mutation, or PTEN loss of function.17
At the NCI, Del Rivero is taking a
long-term approach to unraveling the mechanisms of rare cancers. She is serving as

principal investigator for the NCI’s Natural
History Study of Rare Solid Tumors
(NCT03739827), the Natural History Study
of Children and Adults With Adrenocortical
Cancer (NCT04447014), and the Natural
History Study of Children and Adults With
Neuroendocrine Neoplasms (NCT04488263).
Del Rivero and colleagues are studying
patients longitudinally and comprehensively
over time and obtaining clinical information
and biospecimen collection to further understand the biology and pathophysiology of
these rare cancers.
Adrenocortical cancer (ACC) is a rare,
heterogeneous, and aggressive disease. At
least 50% of patients present with metastatic
disease and the only treatment to demonstrate broad efficacy is repeated surgical
resection. The only FDA-approved systemic
option is mitotane, which has low efficacy and
a controversial risk to benefit ratio.18
“To our knowledge, there are not robust
preclinical models for neuroendocrine tumors
such as ACC, gastroenteropancreatic neuroendocrine tumors, or pheochromocytomas
or paragangliomas,” she said. “And without
those preclinical models, drug testing and
understanding the tumor biology to develop
effective therapies is quite challenging.”
Del Rivero is working closely with basic
scientists to develop preclinical models for
neuroendocrine tumors to be used to screen
and identify new drugs with the goal of
personalized treatments for patients with
these rare cancers.
“Most of the studies for neuroendocrine
tumors depend on only a few cell lines that do
not resemble the patients’ tumor biology,” she
said. “Only a few therapies are FDA approved.
More recently, the FDA approved Lutathera
[lutetium Lu 177 dotatate] in 2018, which is
a peptide receptor radionuclide therapy that
basically binds to a somatostatin receptor.
We know Lutathera is increasing survival
in those patients, but we need to increase its
efficacy and current research efforts [seek] to
understand how we can enhance its efficacy
and develop further treatments with better
outcomes and quality of life.”
Del Rivero is working on several clinical
trials to study targeted therapies for neuroendocrine tumors. These include a phase 1/2
study (NCT04086485) in cooperation with
other investigators at the NCI examining the

combination of lutetium Lu 177 plus olaparib
(Lynparza) in patients with inoperable gastroenteropancreatic neuroendocrine tumors.
Lutetium Lu 177 monotherapy is being tested
in a phase 2 study (NCT03206060) in patients
with inoperable pheochromocytoma and paraganglioma. Del Rivero also is co-chairing a
prospective, multi-institutional phase 2
National Clinical Trials Network study
(NCT04394858) evaluating the combination
of olaparib plus temozolomide for patients
with advanced or metastatic pheochromocytoma and paraganglioma.

SUPPORT NETWORKS HELP
For patients with rare cancers, creating
support networks that can respond to the
particular needs of an individual patient is
key to both treating disease and improving
patient well-being, Jonasch said. He added
that physicians need to understand the implications of living with such a disease. Further,
they should be able to recognize the signs
of distress and provide patients with the
necessary support.
Organizations such as the VHL Alliance,
the largest organization serving the needs of
patients with VHL disease, provide important
assistance, including coordinating treatment through the VHL Clinical Care Centers
network.2 “The VHL Alliance is very much at
the forefront of creating those resources for
individuals with VHL disease,” said Jonasch,
who is a member of the alliance’s clinical
advisory council.
“This is not just a physiological disease, but
also the physiological impact of the disease
has a huge impact on people’s lives, on their
livelihood, on their emotional state,” Jonasch
said. “Being able to help individuals living
with VHL disease and other rare diseases
by creating support networks, by creating
infrastructure that can really help them in
all aspects of their care, is really important
and should be a focus for rare disease–
related research.
“The bottom line is that physical health
and mental health are inextricably intertwined,” he added. “You need to address both
and only by addressing both can you improve
physical health.” ■
For a full list of references,
see the article at
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INDICATION
XPOVIO® (selinexor) is a prescription medicine approved:
• in combination with bortezomib and dexamethasone (XVd) to
treat adult patients with multiple myeloma who have received
at least one prior therapy.
IMPORTANT SAFETY INFORMATION
Thrombocytopenia: XPOVIO can cause life-threatening
thrombocytopenia, potentially leading to hemorrhage.
Thrombocytopenia was reported in patients with multiple myeloma.
Thrombocytopenia is the leading cause of dosage modifications.
Monitor platelet counts at baseline and throughout treatment.
Monitor more frequently during the first 3 months of treatment.
Monitor patients for signs and symptoms of bleeding. Interrupt,
reduce dose, or permanently discontinue based on severity of
adverse reaction.
Neutropenia: XPOVIO can cause life-threatening neutropenia,
potentially increasing the risk of infection.
Monitor more frequently during the first 3 months of treatment.
Consider supportive measures, including antimicrobials and
growth factors (e.g., G-CSF). Interrupt, reduce dose, or permanently
discontinue based on severity of adverse reaction.

Gastrointestinal Toxicity: XPOVIO can cause severe gastrointestinal
toxicities in patients.
Nausea/Vomiting/Diarrhea: Provide prophylactic antiemetics or
treatment as needed.
Anorexia/Weight Loss: Monitor weight, nutritional status, and volume
status at baseline and throughout treatment and provide nutritional
support, fluids, and electrolyte repletion as clinically indicated.
Hyponatremia: XPOVIO can cause severe or life-threatening
hyponatremia.
Monitor sodium level at baseline and throughout treatment.
Serious Infection: XPOVIO can cause serious and fatal infections.
Atypical infections reported after taking XPOVIO include, but are
not limited to, fungal pneumonia and herpesvirus infection.
Neurological Toxicity: XPOVIO can cause life-threatening
neurological toxicities.
Coadministration of XPOVIO with other products that cause
dizziness or mental status changes may increase the risk of
neurological toxicity.
Advise patients to refrain from driving and engaging in hazardous
occupations or activities until the neurological toxicity fully resolves.
Institute fall precautions as appropriate.

In multiple myeloma

RESTORE YOUR PATIENTS’
OWN CANCER DEFENSES
NEW INDICATION:
XPOVIO® is the first and only FDA-approved XPO1 inhibitor
that helps restore the body’s own tumor suppressor pathways
to fight multiple myeloma (MM) as early as first relapse.1
XPOVIO combined with bortezomib and dexamethasone (XVd) is
approved for adult patients who have received ≥1 prior MM therapy.1

See the clinical results at xpoviopro.com.

Embryo-Fetal Toxicity: XPOVIO can cause fetal harm when
administered to a pregnant woman.
Advise pregnant women of the potential risk to a fetus. Advise
females of reproductive potential and males with a female partner
of reproductive potential to use effective contraception during
treatment with XPOVIO and for 1 week after the last dose.
Cataracts: New onset or exacerbation of cataract has occurred
during treatment with XPOVIO. The incidence of new onset or
worsening cataract requiring clinical intervention was reported.
ADVERSE REACTIONS
The most common adverse reactions (ARs) (≥20%) in patients
with multiple myeloma who received XVd were fatigue, nausea,
decreased appetite, diarrhea, peripheral neuropathy, upper
respiratory tract infection, decreased weight, cataract, and vomiting.
Grade 3-4 laboratory abnormalities (≥10%) were thrombocytopenia,
lymphopenia, hypophosphatemia, anemia, hyponatremia and
neutropenia.
Fatal ARs occurred in 6% of patients within 30 days of last treatment.
Serious ARs occurred in 52% of patients. Treatment discontinuation
rate due to ARs was 19%. The most frequent ARs requiring
permanent discontinuation in >2% of patients included fatigue,

nausea, thrombocytopenia, decreased appetite, peripheral
neuropathy and vomiting. Adverse reactions led to XPOVIO dose
interruption in 83% of patients and dose reduction in 64% of patients.
USE IN SPECIFIC POPULATIONS
No overall difference in effectiveness of XPOVIO was observed
in patients >65 years old when compared with younger patients.
Patients ≥65 years old had a higher incidence of discontinuation
due to an adverse reaction (AR) and a higher incidence of serious
ARs than younger patients. The effect of end-stage renal disease
(CLCR <15 mL/min) or hemodialysis on XPOVIO pharmacokinetics
is unknown.
Please see full Prescribing Information.
To report SUSPECTED ADVERSE REACTIONS, contact
Karyopharm Therapeutics Inc. at 1-888-209-9326 or FDA
at 1-800-FDA-1088 or www.fda.gov/medwatch.
Reference: 1. XPOVIO (selinexor) [prescribing information]. Newton, MA:
Karyopharm Therapeutics Inc.; April 2021.

©2021 Karyopharm Therapeutics Inc. All rights reserved.
US-XPOV-11/20-00073

XPOVIO Brief Summary

Hyponatremia
XPOVIO can cause severe or life-threatening hyponatremia. Hyponatremia was reported in 58%
of patients and Grade 3-4 hyponatremia was reported in 14% of patients. The median time to first
onset was 21 days for any grade hyponatremia and the median time to first onset for Grade 3 or 4
hyponatremia was 22 days.
Monitor sodium level at baseline and throughout treatment. Monitor more frequently during the first
two months of treatment. Correct sodium levels for concurrent hyperglycemia (serum glucose >150
mg/dL) and high serum paraprotein levels. Assess hydration status and manage hyponatremia per
clinical guidelines, including intravenous saline and/or salt tablets as appropriate and dietary review.
Interrupt, reduce dose or permanently discontinue based on severity of the adverse reaction.

BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary is not intended to provide all the information needed to use XPOVIO safely and
effectively. Please see XPOVIO Full Prescribing Information at XPOVIOpro.com.

Serious Infection
XPOVIO can cause serious and fatal infections. Most of these infections were not associated with
Grade 3 or higher neutropenia. 69% of patients experienced any grade of infection. Grade ≥3
infections were reported in 32% of patients, and deaths from infections occurred in 3.1% of patients.
The most frequently reported Grade ≥3 infection was pneumonia in 14% of patients, followed by
sepsis in 4.1% and upper respiratory tract infection in 3.6%.

INDICATIONS AND USAGE
XPOVIO is a nuclear export inhibitor indicated:
• In combination with bortezomib and dexamethasone for the treatment of adult patients with
multiple myeloma who have received at least one prior therapy.

Atypical infections reported after XPOVIO include, but are not limited to, fungal pneumonia and
herpesvirus infection.

WARNINGS AND PRECAUTIONS
Thrombocytopenia
XPOVIO can cause life-threatening thrombocytopenia, potentially leading to hemorrhage.
Thrombocytopenia is the leading cause of dosage modifications.

Neurological Toxicity
XPOVIO can cause life-threatening neurological toxicities. Neurological adverse reactions (excluding
peripheral neuropathy) including dizziness, syncope, depressed level of consciousness, vertigo,
amnesia and mental status changes (including delirium and confusional state) occurred in 26% of
patients and severe events (Grade 3-4) occurred in 3.6% of patients. The median time to the first
event was 29 days. Permanent discontinuation due to neurological adverse reactions occurred in
2.1% of patients.

Thrombocytopenia was reported in 92% of patients and severe (Grade 3-4) thrombocytopenia
was reported in 43%. The median time to first onset was 22 days for any grade thrombocytopenia
and 43 days for Grade 3 or 4 thrombocytopenia. Bleeding occurred in 16% of patients with
thrombocytopenia, clinically significant bleeding (Grade ≥3 bleeding) occurred in 4% of patients
with thrombocytopenia, and fatal hemorrhage occurred in 2% of patients with thrombocytopenia.
Permanent discontinuations of XPOVIO due to thrombocytopenia occurred in 2% of patients.
Monitor platelet counts at baseline and throughout treatment. Monitor more frequently during the first
three months of treatment. Institute platelet transfusion and/or other treatments as clinically indicated.
Monitor patients for signs and symptoms of bleeding and evaluate promptly. Interrupt, reduce dose,
or permanently discontinue based on severity of adverse reaction.
Neutropenia
XPOVIO can cause life-threatening neutropenia, potentially increasing the risk of infection.
Neutropenia was reported in 48% of patients and severe neutropenia (Grade 3-4) was reported in
12% of patients. The median time to onset of the first event was 23 days for any grade neutropenia
and 40 days for Grade 3-4 neutropenia. Febrile neutropenia was reported in <1% of patients.
Obtain white blood cell counts with differential at baseline and throughout treatment. Monitor more
frequently during the first three months of treatment. Monitor patients for signs and symptoms of
concomitant infection and evaluate promptly. Consider supportive measures, including antimicrobials
and growth factors (e.g., G-CSF). Interrupt, reduce dose or permanently discontinue based on severity
of adverse reaction.
Gastrointestinal Toxicity
XPOVIO can cause severe gastrointestinal toxicities.
Nausea/Vomiting
With use of antiemetic prophylaxis (88% of patients), nausea was reported in 50% of patients and
Grade 3 nausea was reported in 8% of patients. The median time to onset of the first event was
6 days. Vomiting was reported in 21% of patients and Grade 3 vomiting was reported in 4.1%. The
median time to onset of the first event was 8 days. Permanent discontinuation due to nausea
occurred in 3.1% of patients and due to vomiting occurred
in 2.1% of patients.
Provide prophylactic antiemetics. Administer 5-HT3 receptor antagonists and other anti-nausea
agents prior to and during treatment with XPOVIO. Interrupt, reduce dose or permanently discontinue
based on severity of adverse reaction. Administer intravenous fluids to prevent dehydration and
replace electrolytes as clinically indicated.
Diarrhea
Diarrhea was reported in 32% of patients and Grade 3 diarrhea was reported in 6% of patients.
The median time to onset of the first event was 50 days. Permanent discontinuation due to diarrhea
occurred in 1% of patients.
Interrupt, reduce dose or permanently discontinue based on severity of adverse reaction. Provide
standard anti-diarrheal agents, administer intravenous fluids to prevent dehydration and replace
electrolytes as clinically indicated.
Anorexia/Weight Loss
Anorexia was reported in 35% of patients and Grade 3 anorexia was reported in 3.6% of patients.
The median time to onset of the first event was 35 days. Permanent discontinuations due to anorexia
occurred in 2.1% of patients. Weight loss was reported in 26% of patients and Grade 3 weight loss
was reported in 2.1% of patients. The median time to onset of the first event was 58 days. Permanent
discontinuation due to weight loss occurred in 1% of patients.
Monitor weight, nutritional status, and volume status at baseline and throughout treatment. Monitor
more frequently during the first three months of treatment. Interrupt, reduce dose or permanently
discontinue based on severity of adverse reaction. Provide nutritional support, fluids, and electrolyte
repletion as clinically indicated.

Monitor for signs and symptoms of infection, evaluate and treat promptly.

Coadministration of XPOVIO with other products that cause dizziness or mental status changes may
increase the risk of neurological toxicity.
Advise patients to refrain from driving and engaging in hazardous occupations or activities, such
as operating heavy or potentially dangerous machinery, until the neurological toxicity fully resolves.
Optimize hydration status, hemoglobin level, and concomitant medications to avoid exacerbating
dizziness or mental status changes. Institute fall precautions as appropriate.
Embryo-Fetal Toxicity
XPOVIO can cause fetal harm when administered to a pregnant woman.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential and
males with a female partner of reproductive potential to use effective contraception during treatment
with XPOVIO and for 1 week after the last dose.
Cataract
New onset or exacerbation of cataract has occurred during treatment with XPOVIO. The incidence of
new onset or worsening cataracts requiring clinical intervention was reported in 22% of patients. The
median time to new onset of cataract was 228 days and was 237 days for worsening of cataract in
patients presenting with cataract at start of XPOVIO therapy. Treatment of cataracts usually requires
surgical removal of the cataract.
ADVERSE REACTIONS
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
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd)
The safety of XPOVIO in combination with bortezomib and dexamethasone was evaluated in
BOSTON. Patients were randomized to receive XPOVIO 100 mg orally once weekly in combination
with bortezomib and dexamethasone (SVd) (n=195) or bortezomib and dexamethasone (Vd) (n=204).
Among patients who received XPOVIO, the median duration of XPOVIO treatment was 29 weeks
(range: 1 to 120 weeks) and the median dose was 80 mg (range: 30 to 137 mg) per week.
Serious adverse reactions occurred in 52% of patients who received XPOVIO in combination with
bortezomib and dexamethasone. Serious adverse reactions in >3% of patients included pneumonia
(14%), sepsis, diarrhea and vomiting (4% each). Fatal adverse reactions occurred in 6% of patients
within 30 days of last treatment, including pneumonia (n=3) and sepsis (n=3).
Grade ≥2 peripheral neuropathy, a pre-specified key secondary endpoint, was lower in the SVd arm
(21%) compared to the Vd arm (34%); odds ratio 0.50 [95% CI: 0.32, 0.79]). The median treatment
duration was 30 weeks (range: 1-120 weeks) in patients who received once weekly SVd as compared
to 32 weeks (range: 1-122 weeks) in patients who received twice weekly Vd.
Permanent discontinuation of XPOVIO due to an adverse reaction occurred in 19% of patients.
Adverse reactions which resulted in permanent discontinuation of XPOVIO in >2% of patients
included fatigue (3.6%), nausea (3.1%), thrombocytopenia, decreased appetite, peripheral neuropathy
and vomiting (2.1% each).

Table 5: Adverse Reactions (≥10%) in Patients with Multiple Myeloma Who Received XPOVIO in
Combination with Bortezomib and Dexamethasone (SVd) with a Difference Between Arms of >5%
Compared to Vd in BOSTON
Weekly SVd
(n=195)

Twice Weekly Vd
(n=204)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Gastrointestinal
Nausea
Diarrhea
Vomiting

50
32
21

8
6
4.1

10
25
4.4

0
<1
0

General Conditions
Fatiguea
Pyrexia

59
15

28
1.5

21
11

5
1

Metabolism and Nutrition
Appetite decrease
Weight decrease

35
26

3.6
2.1

5
12

0
1

Nervous System
Peripheral neuropathyb
Dizziness

32
12

4.6
<1

47
3.9

9
0

Infections
Upper respiratory tract infectionc

29

3.6

22

1.5

Eye Disorders
Cataract
Vision blurredd

22
13

9
<1

6
6

1.5
0

Adverse Reaction

Key: S=selinexor, Vd=bortezomib-dexamethasone
a. Fatigue includes fatigue and asthenia.
b. Peripheral neuropathy includes neuropathy peripheral, peripheral sensory neuropathy, polyneuropathy, peripheral sensorimotor
neuropathy, toxic neuropathy and peripheral motor neuropathy.
c. Upper respiratory tract infection includes upper respiratory infection, nasopharyngitis, pharyngitis, respiratory syncytial virus infection,
respiratory tract infection, rhinitis, and viral upper respiratory tract infection.
d. Vision blurred includes blurred vision, visual acuity reduced and visual impairment.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings in animal studies and its mechanism of action, XPOVIO can cause fetal harm
when administered to a pregnant woman. There are no available data in pregnant women to inform
the drug-associated risk. In animal reproduction studies, administration of selinexor to pregnant rats
during organogenesis resulted in structural abnormalities and alterations to growth at exposures that
were below those occurring clinically at the recommended dose (see Data). Advise pregnant women
of the risks 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 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.
Data
Animal data
In an embryo-fetal development study in pregnant rats, daily oral administration of selinexor at 0,
0.25, 0.75, or 2 mg/kg throughout organogenesis caused incomplete or delayed ossification, skeletal
variations, and reduced fetal weight compared with controls at a dose of 0.75 mg/kg (approximately
0.08-fold of human area under the curve [AUC] at the recommended dose). Malformations were
observed at 2 mg/kg, including microphthalmia, fetal edema, malpositioned kidney, and persistent
truncus arteriosus.
Lactation
Risk Summary
There is no information regarding the presence of selinexor or its metabolites in human milk, or
their effects on the breastfed child or milk production. Because of the potential for serious adverse
reactions in a breastfed child, advise women not to breastfeed during treatment with XPOVIO and for
1 week after the last dose.
Females and Males of Reproductive Potential
XPOVIO can cause fetal harm when administered to a pregnant woman.
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating XPOVIO.
Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment with
XPOVIO and for 1 week after the last dose.

patients and younger patients. When comparing patients 65 years of age and older to younger
patients, older patients had a higher incidence of discontinuation due to an adverse reaction
(28% vs 13%) and a higher incidence of serious adverse reactions (56% vs 47%).
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Dosing Instructions:
• Instruct patients to take XPOVIO exactly as prescribed.
• Advise patients to swallow the tablet whole with water. The tablet should not be
broken, chewed, crushed, or divided.
• If a patient misses a dose, advise them to take their next dose at its regularly scheduled time.
If a patient vomits or misses a dose of XPOVIO, advise them to take the next dose on the next
regularly scheduled day.
• Advise patients that XPOVIO comes in a child-resistant blister pack.
• Advise patients to take their prescribed dexamethasone (if applicable) and prophylactic antinausea medications exactly as directed.
• Advise patients that blood tests and body weight will be monitored at baseline and during
treatment as clinically indicated, with more frequent monitoring during the first three months
of treatment.
• Advise patients to maintain appropriate fluid and caloric intake throughout their treatment.
Hematologic Adverse Reactions
Thrombocytopenia
Advise patients that they may develop low platelet counts (thrombocytopenia). Symptoms of
thrombocytopenia may include bleeding and easy bruising. Advise patients that platelet counts will
be monitored at baseline, during treatment, and as clinically indicated, with more frequent monitoring
during the first 3 months of treatment. Advise patients to report signs of bleeding right away.
Anemia
Advise patients that they may develop anemia. Symptoms of anemia may include fatigue and
shortness of breath. Advise patients to report signs or symptoms of anemia.
Neutropenia
Advise patients that they may develop low neutrophil counts which may increase their susceptibility
to infection. Advise patients that neutrophil counts will be monitored at baseline, during treatment,
and as clinically indicated, with more frequent monitoring during the first 3 months of treatment.
Gastrointestinal Adverse Reactions
Advise patients they may experience nausea/vomiting or diarrhea and to contact their physician
if these adverse reactions occur or persist.
Advise patients that they may experience weight loss or decreased appetite. Advise patients
to report decreased appetite and weight loss.
Hyponatremia
Advise patients that they may develop low sodium levels (hyponatremia). Most cases of hyponatremia
were not associated with specific symptoms. Advise patients that levels of sodium will be monitored
at baseline and during treatment as clinically indicated, with more frequent monitoring during the first
two months of treatment.
Serious Infection
Advise patients of the possibility of serious infections. Instruct patients to immediately report
infection-related signs or symptoms (e.g., chills, fever).
Neurotoxicity
Advise patients that they may experience confusion and dizziness. Advise patients to report
symptoms of neurological toxicity right away. Advise patients not to drive or operate hazardous
machinery until the neurological toxicity fully resolves. Advise patients to use fall prevention
measures as warranted.
Embryo-Fetal Toxicity
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential
to contact their healthcare provider of a known or suspected pregnancy.
Advise females of reproductive potential and males with a female partner of reproductive potential
to use effective contraception during treatment with XPOVIO and for 1 week after the final dose.
Cataract
Advise patients of the potential risk of worsening or new onset of cataract, that may require surgery.
Advise patients to readily inform their healthcare professionals of changes in vision (i.e. blurred vision)
and that ophthalmologic evaluation may be performed as clinically indicated.
Fatigue
Advise patients that they may experience fatigue.
Lactation
Advise women not to breastfeed during treatment with XPOVIO and for 1 week after the final dose.

Males
Advise males with a female partner of reproductive potential to use effective contraception during
treatment with XPOVIO and for 1 week after the last dose.

Concomitant Medications
Advise patients to take 5-HT3 antagonist prophylactic treatment and other anti-nausea agents prior
to and during treatment with XPOVIO.

Infertility
Females and Males
Based on findings in animals, XPOVIO may impair fertility in females and males of reproductive
potential.

Advise patients to speak with their physician about other medications they are currently taking and
before starting any new medication.

Pediatric Use
The safety and effectiveness of XPOVIO have not been established in pediatric patients.
Geriatric Use
Of the 195 patients with multiple myeloma who received XPOVIO in combination with
bortezomib and dexamethasone, 56% were 65 years of age and older, while 17% were
75 years of age and older. No overall differences in effectiveness were observed between these

For more information, call 1-888-209-9326 or go to
www.XPOVIOpro.com.
©2021 Karyopharm Therapeutics Inc. All rights reserved.
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Pembrolizumab/Lenvatinib Demonstrates Continued Survival
Advantage Across Advanced Endometrial Cancer
FINDINGS FROM THE PHASE 3
KEYNOTE-775 trial (NCT03517449) show
that checkpoint inhibitors may be able
to fulfill an unmet need for patients with
advanced/recurrent endometrial cancers.
The analysis presented during the Society
of Gynecologic Oncology 2021 Virtual
Annual Meeting on Women’s Cancer
showed that the combination of pembrolizumab (Keytruda) and lenvatinib (Lenvima)
improved progression-free survival (PFS)
and overall survival (OS), as well as
response rates, compared with chemotherapy in patients with advanced endometrial
cancer who received prior platinum-based
chemotherapy, irrespective of mismatch
repair status.1
In patients with mismatch repair–proficient (pMMR) disease, the median OS was
17.4 months with pembrolizumab/lenvatinib compared with 12.0 months with
chemotherapy at a median follow-up of
11.4 months (HR, 0.68; 95% CI, 0.560.84; P < .0001). In the total population, the
median OS was 18.3 months and
11.4 months, respectively (HR, 0.62;
95% CI, 0.51-0.75; P < .0001) (T A B L E 1).
Additionally, the median PFS in patients
with pMMR status was 6.6 months and
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said. Previously, checkpoint inhibitors
3.8 months with pembrolizumab/lenvatihave shown a benefit in patients with
nib and chemotherapy, respectively (HR,
microsatellite instability–high/mismatch
0.60; 95% CI, 0.50-0.72; P < .0001). In
repair–deficient tumors.
all-comers, the median PFS was 7.2 months
In 2019, the FDA granted accelerated
with pembrolizumab/lenvatinib and 3.8
approval to pembrolizumab/lenvatinib for
months with chemotherapy (HR, 0.56; 95%
patients with advanced endometrial
CI, 0.47-0.66; P < .0001).
carcinoma that is not microsatellite
“Lenvatinib plus pembroliinstability–high or mismatch
zumab showed statistically
repair–deficient who have disease
significant and clinically meanprogression following prior systemic
ingful improvements in overall
therapy and are not candidates for
survival, progression-free
curative surgery or radiation. In
survival, and objective response
May, the agency granted priority
rate vs treatment of physician’s
Vicky Makker, MD
review to the supplementary
choice, regardless of mismatch
biologics applications submitted by Merck
repair status in [patients with] endomeand Eisai Inc for the combination based on
trial cancer following prior platinum-based
data from the KEYNOTE-775 trial with a
chemotherapy,” lead study author Vicky
target action date of September 3.2
Makker, MD, a medical oncologist at
Memorial Sloan Kettering Cancer Center
in New York, New York, said in a virtual
EXPLORING SECOND-LINE
presentation of the data. “Benefits of PFS
TREATMENT OPTIONS
and OS were observed across all analyzed
In prior data from the phase 2
subgroups, including histology and number
KEYNOTE-146 trial (NCT02501096),
of prior therapies.”
the combination of lenvatinib and
No standard second-line regimens
pembrolizumab showed efficacy and a
following platinum-based chemotherapy
manageable safety profile in previously
are available for patients with advanced/
treated patients with advanced/recurrent
recurrent endometrial cancer, Makker
endometrial carcinoma.
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T ABLE. Efficacy Results for Patients With pMMR Disease in KEYNOTE-7751

Outcome

pMMR

All-comer population

Pembrolizumab + lenvatinib (n = 346)

Chemotherapy (n = 351)

Pembrolizumab + lenvatinib (n = 411)

Chemotherapy (n = 416)

Median PFS, months (95% CI)

6.6 (5.6-7.4)
HR, 0.60; 95% CI, 0.50-0.72; P < .0001

3.8 (3.6-5.0)

7.2 (5.7-7.6)
HR, 0.56; 95% CI, 0.47-0.66; P < .0001

3.8 (3.6-4.2)

Median OS, months (95% CI)

17.4 (14.2-19.9)
HR, 0.68; 95% CI, 0.56-0.84; P < .0001

12.0 (10.8-13.3)

18.3 (15.2-20.5)
HR, 0.62; 95% CI, 0.51-0.75; P < .0001

11.4 (10.5-12.9)

30.3% (25.5%-35.5%)

15.1% (11.5%-19.3%)

31.9% (27.4%-36.6%)

14.7% (11.4%-18.4%)

ORR (95% CI)
CR

5.2%

2.6%

6.6%

2.6%

PR

25.1%

12.5%

25.3%

12.0%

SD

48.6%

39.6%

47.0%

40.1%

PD

15.6%

30.8%

14.8%

29.6%

Median DOR, months (range )

9.2 (1.6-23.7)

5.7 (0.0-24.2)

14.4 (1.6-23.7)

5.7 (0.0-24.2)

Median TTR, months (range)

2.1 (1.5-9.4)

3.5 (1.0-7.4)

2.1 (1.5-16.3)

2.1 (1.0-7.4)

a

CR, complete response; DOR, duration of response; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; pMMR, mismatch repair proficient; PR, partial response;
SD, stable disease; TTR, time to response.
No progressive disease reported at the last disease assessment.

a

In the phase 3 KEYNOTE-775 trial,
investigators compared the efficacy and
safety of pembrolizumab and lenvatinib
with physician’s choice of doxorubicin or
paclitaxel following platinum-based therapy in patients with advanced or recurrent
endometrial cancer. Patients were randomized 1:1 to receive oral lenvatinib at 20 mg
daily and pembrolizumab at 200 mg intravenously (IV) every 3 weeks (n = 411) or
doxorubicin at 60 mg/m² IV every 3 weeks
or paclitaxel at 80 mg/m 2 IV weekly on a
3-weeks-on/1-week-off schedule (n = 416).
Treatment was given until disease progression or unacceptable toxicity.1
To be eligible for enrollment, patients
had to have advanced, metastatic, or
recurrent endometrial cancer; measurable disease by blinded independent
central review (BICR); received 1 prior
platinum-based chemotherapy; an ECOG
performance status of 0 or 1; and tissue
available for mismatch repair testing.
Patients were stratified by mismatch
repair status, with further stratification
within pMMR by region (European, US,
Canada, Australia, New Zealand, and Israel
vs the rest of the world), ECOG performance status (0 vs 1), and prior history of
pelvic radiation (yes vs no).
The primary end points were PFS by
BICR and OS; secondary end points were
objective response rate (ORR), healthrelated quality of life, pharmacokinetics, and safety. Duration of response

(DOR) was a key exploratory end point.
The data cutoff date for the final PFS and
interim OS analysis was October 26, 2020,
which was approximately 8.5 months after
the last patient was randomized. PFS and
OS were both evaluated using a stratified log-rank test.
The median age was 64.5 years. Most
patients (84.3%) had pMMR status, and
41.25% of patients had a prior history of
pelvic radiation. A total 58.9% of patients
had an ECOG performance status of 0, and
61.3% of patients were White. Histologies
were broken down into high-grade endometrioid carcinoma (22.3%), low grade (13.7%),
or not specified (24.2%); serous carcinoma
(26.4%); clear cell carcinoma (5.7%); and
mixed (4.6%). Most patients (69.5%) had
received 1 prior line of treatment, 77.5% had
1 prior line of platinum-based treatment
and 57.4% received prior neoadjuvant and/
or adjuvant treatment.
Additional findings showed that the
PFS and OS benefit with pembrolizumab/
lenvatinib was observed across prespecified patient subgroups, including age,
race, region, mismatch repair status, ECOG
status, prior history of pelvic radiation,
histology, and prior lines of therapy.
pMMR
In the pMMR cohort, the ORRs with
pembrolizumab/lenvatinib (n = 346)
and chemotherapy (n = 351) were 30.3%
and 15.1%, respectively (P < .0001). In

the pembrolizumab/lenvatinib arm, the
ORR comprised a complete response (CR)
rate of 5.2% and a partial response (PR)
rate of 25.1%; these rates were 2.6% and
12.5%, respectively, with chemotherapy.
Additionally, 48.6% of patients had stable
disease (SD) and 15.6% of patients had
progressive disease (PD) with the combination compared with 39.6% and 30.8%,
respectively, in those who received chemotherapy. Of the patients treated with
pembrolizumab/lenvatinib, 0.6% and 4.9%
of patients were not evaluable/assessed. In
the chemotherapy arm, 2.0% and 12.5% of
patients were not evaluable/assessed.
In the pMMR cohort, the median DOR was
9.2 months with pembrolizumab/lenvatinib and 5.7 months with chemotherapy. The
median time to response was 2.1 months
(range, 1.5-9.4) with pembrolizumab/
lenvatinib and 3.5 months (range, 1.0-7.4)
with chemotherapy.
Overall population
In the all-comers population, the ORRs
were 31.9% and 14.7% with pembrolizumab/
lenvatinib (n = 411) and chemotherapy
(n = 416), respectively (P < .0001); the CR
rates were 6.6% and 2.6%, respectively,
and the PR rates were 25.3% and 12.0%.
In the pembrolizumab/lenvatinib arm,
47.0% of patients had SD and 14.8% had
PD; with chemotherapy, these rates were
40.1% and 29.6%, respectively. Finally, 1.2%
and 5.1% of patients on pembrolizumab/
Vol. 22 | No. 11 | JUNE 2021
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lenvatinib were not evaluable/assessed
compared with 1.9% and 13.7% in the
chemotherapy arm.
The median DOR was 14.4 months with
pembrolizumab/lenvatinib and 5.7 months
with chemotherapy. The median time to
response was 2.1 months in both arms.
Safety
The median duration of treatment was
more than 50% longer with pembrolizumab/lenvatinib at 231 days (range,
1-817) compared with 104.5 days (range,
1-785) with chemotherapy. However, grade
3 or higher treatment-emergent adverse
events (TEAEs) were reported in 88.9%
of patients treated with pembrolizumab/
lenvatinib and 72.7% of those on chemotherapy. A total 66.5% and 12.9% of patients
on pembrolizumab/lenvatinib and chemotherapy, respectively, had TEAEs that led to
dose reductions.
Any-grade TEAEs that led to dose interruptions occurred in 69.2% and 27.1% of
those on pembrolizumab/lenvatinib and

2021 SGO

chemotherapy, respectively; 58.6% of
patients discontinued lenvatinib alone,
50.0% discontinued pembrolizumab, and
30.8% discontinued both drugs due to
any-grade TEAEs.
The most common TEAEs (≥ 25%) in the
all-comer population with pembrolizumab/
lenvatinib were hypertension (64.0%), hypothyroidism (57.4%), diarrhea (54.2%), nausea
(49.5%), and decreased appetite (44.8%).
With chemotherapy, the most common
TEAEs were anemia (48.7%), nausea (46.1%),
and neutropenia (33.8%).
The most commonly reported grade 3 or
higher TEAEs with pembrolizumab/lenvatinib were hypertension (37.9%), weight
decrease (10.3%), decreased appetite (7.9%),
and diarrhea (7.6%). In the chemotherapy
arm, grade 3 or higher TEAEs occurred
in 72.7% of patients, the most common of
which was neutropenia (25.8%).
Regardless of causality, grade 5 AEs
occurred in 5.7% of patients on pembrolizumab/lenvatinib, 21% of which were
related to gastrointestinal disorders. The

rate of grade 5 AEs was 4.9% in the chemotherapy arm, 30% of which were due to
infections, Makker said.
“Lenvatinib plus pembrolizumab had a
manageable safety profile that is generally consistent with the established safety
profile that is generally consistent with the
established safety profiles of the individual
monotherapies,” Makker concluded. ■
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AVB-500/Paclitaxel Shows Clinical Benefit
in Platinum-Resistant Ovarian Cancer
by COURTNEY MARABELLA

THE GAS6/AXL INHIBITOR AVB-500,
when combined with paclitaxel, demonstrated clinical benefit with favorable
tolerability in patients with platinum-resistant ovarian cancer, according to data
from a phase 1b study (NCT03639246)
presented during the Society of Gynecologic
Oncology 2021 Virtual Annual Meeting on
Women’s Cancer.1
Among patients treated with the combination (n = 19), the objective response
rate (ORR) was 36.8%. Patients who had
AVB-500 trough levels above minimal
efficacious concentration (MEC; n = 10)
experienced an even higher ORR of 50.0%
with the combination, and those with no
prior exposure to bevacizumab (Avastin;
n = 9) reported the highest ORR of 66.7%.
Additionally, investigators noted that the
proprietary serum soluble AXL/GAS6 ratio
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may be able to determine patients who will
chemotherapy and tumors with no recurbest respond to treatment.
rence, Fuh added. Moreover, high AXL
When the ligand GAS6 binds to
expression is known to be assothe receptor tyrosine kinase AXL, it
ciated with poor progression-free
can lead to therapy resistance and
survival (PFS) and poor overinduce the epithelial mesenchymal
all survival (OS).
transition, said lead study author
“We found that increased AXL
Katherine Fuh, MD, PhD, during
expression is associated with
a presentation on the data. Fuh is
increased RNA expression of drug
an associate professor in obstetresistance transporters ABCA3
Katherine Fuh,
and ABCB9,” Fuh said. “This is
rics and gynecology at Washington
MD, PhD
associated with patients who are
University School of Medicine and
alive with disease or dead [from] disease,
a gynecologic oncology surgeon at Siteman
compared with those who have no evidence
Cancer Center, both in St Louis, Missouri.
of disease. We also found that inactivation
AXL activation can then lead to cell
of AXL leads to increased accumulation of
proliferation, cell motility, and cell
paclitaxel, which is one of the mechanisms
survival. Additionally, it has been shown
for how inhibition of AXL improves sensithat chemotherapy-resistant tumors have
higher AXL expression by immunohistotivity to paclitaxel.”
chemistry than tumors that are sensitive to
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T ABLE. Efficacy Results From Phase 1b Study of AVB-5001

10 mg/kg AVB-500 + paclitaxel
(n = 16)

15 mg/kg AVB-500 + paclitaxel
(n = 3)

10 mg/kg AVB-500 + PLD
(n = 24)

15 mg/kg AVB-500 + PLD
(n = 3)

Median PFS, months (95% CI)

3.0 (1.8-7.3)

6.5 (3.6-NR)

3.6 (1.7-5.0)

3.8 (NR-NR)

Median OS, months (95% CI)

10.3 (6.7-19.3)

NR

12.7 (10.2-15.6)

7.6 (6.0-9.1)

62.5%

100.0%

56.5%

100.0%

Outcome

CBR (%)

AVB-500 + paclitaxel (n = 19)

AVB-500 + PLD (n = 27)

Median PFS, months (95% CI)

3.6 (1.8-7.3)

3.6 (1.8-5.0)

Median OS, months (95% CI)

14.1 (8.1-19.3)

12.6 (9.1-14.2)

68.4%

60.0%

CBR (%)

CBR, clinical benefit rate; NR, not reached; OS, overall survival; PFS, progression-free survival; PLD, pegylated liposomal doxorubicin.

AVB-500 is a novel, high-affinity AXL
decoy protein that binds GAS6 and inhibits GAS6/AXL signaling. The decoy receptor
was designed to have very high affinity
for GAS6 by utilizing a protein-engineering strategy, which resulted in a 200-fold
greater affinity than native AXL. AVB-500
has also demonstrated a favorable safety
profile in a normal, healthy volunteer
study.2,3 The phase 1b trial is the second
trial examining AVB-500, according to Fuh.
Patients with high-grade serous ovarian cancer (HGSOC), endometrioid cancer,
or undifferentiated adenocarcinoma that
was resistant to platinum were eligible
for enrollment. Additionally, participants
had to have received 1 to 3 prior lines of
therapy and have an ECOG performance
status of 0 or 1.
Study participants were treated with
AVB-500 plus paclitaxel at doses of
10 mg/kg (n = 16), 15 mg/kg (n = 3),
or 20 mg/kg (n = 4) or AVB-500 with
pegylated liposomal doxorubicin (PLD) at
the same doses of 10 mg/kg (n = 24), 15
mg/kg (n = 3), or 20 mg/kg (n = 3). Overall,
53 patients were enrolled to the study,
with 23 in the paclitaxel cohort and 30 in
the PLD cohort.
The mean age of study participants was
64 years, a majority were White (96%), and
most patients had HGSOC (83%). In the paclitaxel cohort, 56% of patients (n = 13) had
received prior treatment with bevacizumab
compared with 40% of patients (n = 12) in
the PLD cohort. Additionally, patients in
the paclitaxel cohort had more prognostic
factors, Fuh said.
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Clinical activity with AVB-500 in the
paclitaxel cohort appeared higher compared
with the PLD cohort, despite the higher
rate of poor prognostic factors in the paclitaxel group, Fuh noted. When evaluating
the 10-mg/kg and 15-mg/kg cohorts within
the paclitaxel group collectively, results
showed 2 complete responses (CRs; 10.5%)
and 5 partial responses (PRs; 26.3%). In the
PLD group, when evaluating both dosing
cohorts collectively, no CRs were observed
and 4 PRs were reported (16.0%).
Additionally, within the paclitaxel group,
the clinical benefit rate (CBR) in those
given the 10-mg/kg dose was 62.5% and
100.0% in those who received the 15-mg/kg
dose. The overall CBR was 68.4% in this
cohort. Within the PLD group, the CBRs in
the 10-mg/kg and 15-mg/kg subsets were
56.5% and 100.0%, respectively. The overall
CBR was 60.0% in this cohort (T A B L E 1).
The median PFS in the paclitaxel cohort
for those who received the 10-mg/kg dose
was 3.0 months (95% CI, 1.8-7.3) and 6.5
months (95% CI, 3.6-not determined [ND])
for patients who received the 15-mg/kg
dose. The median PFS across doses in this
cohort was 3.6 months (95% CI, 1.8-7.3). In
the PLD cohort, the median PFS was 3.6
months (95% CI, 1.7-5.0) and 3.8 months
(ND-ND) in the 10-mg/kg and 15-mg/
kg subsets, respectively. The median
PFS in this cohort was also 3.6 months
(95% CI, 1.8-5.0).
In the paclitaxel cohort, the median OS
was 10.3 months (95% CI, 6.7-19.3) for those
who received the 10-mg/kg dose and was
not reached in those given the 15-mg/kg

dose. Overall, the median OS in this cohort
was 14.1 months (95% CI, 8.1-19.3). In the
PLD cohort, the median OS in those who
received the 10-mg/kg dose was
12.7 months (95% CI, 10.2-15.6) and
7.6 months (95% CI, 6.0-9.1) in those who
received the 15-mg/kg dose. Overall,
the median OS was 12.6 months (95% CI,
9.1-14.2) in this cohort.
When evaluating the pharmacokinetics
with AVB-500 trough levels drawn before
day 15 of cycle 1, the MEC was defined with
a trough level of 13.8 mg/L, according to
Fuh. For patients treated with 10 mg/kg
and 15 mg/kg, the clinical activity
correlated with AVB-500 trough levels
above MEC. In patients with AVB-500
trough levels above MEC, the median PFS
was 7.5 months (95% CI, 1.8-9.3) and the
median OS was 19 months (95% CI, 8.1-ND).
“These data led to the recommended
phase 2 dose of 15 mg/kg, given this was
the primary objective of the trial,” Fuh said.
Clinical responses also correlated with
prior exposure to bevacizumab in the
paclitaxel cohort. Patients who had not
previously received bevacizumab experienced a CBR of 77.8% vs 60% in those
who had. The median PFS was longer in
those who did not receive prior bevacizumab vs those who did, at 7.7 months
(95% CI, 1.7-9.3) vs 2.8 months (95% CI,
1.8-5.5), respectively, as was the median
OS, at 19.3 months (95% CI, 6.7-ND) and
9.2 months (95% CI, 2.3-17.8), respectively.
Baseline serum soluble AXL/GAS6 was
also found to correlate with clinical response
in the study. Serum AXL/GAS6 ratio
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remains a significant predictor of RECIST
response in the study sample, according to
Fuh. Specifically, patients with AXL/GAS6
ratios above 0.773 were more likely to have
achieved a response with a calculated sensitivity of 100% and a specificity of 60%.
In terms of safety, the majority of patients
in both cohorts experienced at least
1 treatment-emergent adverse effect.
The most common effects reported in the

paclitaxel cohort included fatigue (26.1%),
infusion-related reaction (21.7%), anemia
(21.7%), and nausea (13%).
Investigators will compare weekly AVB-500
in combination with paclitaxel vs weekly
paclitaxel alone in the phase 3 GOG-3059/
ENGOT OV66 trial (NCT04729608). ■
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Dostarlimab Delivers Durable Responses
in dMMR/pMMR Endometrial Cancer
by CAROLINE SEYMOUR

DOSTARLIMAB-GXLY (JEMPERLI)
DEMONSTRATED durable antitumor

Department of Obstetrics and Gynecology
intravenous (IV) dostarlimab every 3 weeks
at NYU Grossman School of Medicine and
for 4, cycles followed by 1000 mg IV every
director of gynecologic oncology clinical
activity in patients with mismatch
6 weeks until disease progression.
trials at NYU Langone Health’s Perlmutter
repair–deficient (dMMR) and mismatch
The study consists of dose finding (part 1),
Cancer Center in New York, New York.
repair–proficient (pMMR) endometrial
fixed-dose safety run-in (part 2A), and
Dostarlimab is an investigational, humancancer, according to findings from a
expansion cohorts (part 2B). The expanplanned interim analysis of the phase 1
ized, anti–PD-1 monoclonal antibody
sion cohort comprises 5 groups: dMMR
GARNET trial (NCT02715284) presented
endometrial cancer (A1; n = 129), pMMR
that competitively inhibits the PD-1
during the Society of Gynecologic Oncology
endometrial cancer (A2; n = 161), non–small
receptor and prevents ligand binding to
2021 Virtual Annual Meeting
cell lung cancer, nonendometrial dMMR/
PD-L1 and PD-L2.
on Women’s Cancer.1 Benefit was
microsatellite instability–high cancer, and
The FDA granted accelerated
platinum-resistant ovarian cancer.
approval to the agent in April for the
observed regardless of investigator
The coprimary end points are ORR and
treatment of patients with recurassessment or blinded independuration of response (DOR) by BICR RECIST
dent central review (BICR) and
rent or advanced endometrial cancer
1.1 criteria. Investigator-assessed efficacy
immune-related RECIST (irRECIST)
who have progressed on or following
by irRECIST criteria served as a prespecior RECIST 1.1 criteria.
platinum-based chemotherapy and
At a median follow-up of 16.5
whose tumors are dMMR. It is also
fied secondary end point because standard
Bhavana Pothuri,
months, the objective response rate
under review for the treatment of
RECIST criteria can undervalue the clinical
MD, MS
(ORR) according to investigatoradult patients with dMMR recurrent
benefit of immunotherapy.
or advanced solid tumors.2
To be eligible for enrollment into cohorts
assessed irRECIST criteria was 45.5% in
A1 and A2, patients must have progressed
patients with dMMR endometrial cancer
GARNET is a single-arm study that is
on or after platinum-doublet therapy,
(n = 110) and 13.9% in patients with pMMR
evaluating dostarlimab monotherapy in
received 2 or fewer prior lines of therendometrial cancer at a median follow-up
expansion cohorts across tumor types.
of 13.7 months (n = 144). When assessed by
Eligible patients will receive 500 mg of
apy for recurrent or advanced disease,
BICR with RECIST 1.1 criteria, the ORRs
were 44.7% (n = 103) and 13.4% (n = 142),
T A B L E . Efficacy Data From the GARNET Trial1
respectively (T A B L E 1).
dMMR endometrial cancer
pMMR endometrial cancer
“The irRECIST data were similar to
Outcome
(n = 110)
(n = 144)
the results [seen with] RECIST 1.1 [criteInvestigator-assessed
irRECIST
ORR
(95%
CI)
45.5%
13.9%
ria]. The ORR by irRECIST in each cohort
BICR with RECIST 1.1 ORR
44.7% (n = 103)
13.4% (n = 142)
was within one percentage point of the
irRECIST DCR
63.6%
42.4%
respective ORR by RECIST 1.1 [criteria],”
senior study author Bhavana Pothuri, MD,
BICR-assessed DCR by RECIST 1.1
57.3%
35.2%
MS, said during a virtual presentation
BICR, blinded independent central review; DCR, disease control rate; dMMR, mismatch repair–deficient; irRECIST, immune-related RECIST; ORR,
objective response rate; pMMR, mismatch repair–proficient.
of the data. Pothuri is a professor in the
Vol. 22 | No. 11 | JUNE 2021
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and had measurable disease at baseline.
Additionally, patients had to have PD-L1–
naïve disease and confirmed mismatch
repair/microsatellite instability disease
by mismatch repair immunohistochemistry results.
Additional results revealed that the investigator-assessed irRECIST disease control
rate (DCR) was 63.6% in the dMMR cohort
vs 42.4% in the pMMR cohort. The BICRassessed DCRs by RECIST v1.1 criteria were
57.3% and 35.2%, respectively.
“The [immune-related] DCR was particularly of interest in the pMMR cohort, a
group with a poorer prognosis and limited
treatment options. The DCR was driven by
greater than 20% of patients with a best
response of stable disease,” Pothuri said.
Moreover, the responses according to
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irRECIST criteria were durable. “The majority of patients with responses lasting longer
than 1 year remain in response as of the
data cutoff date [of March 1, 2020],” Pothuri
said. “The majority of patients with treatment durations less than 1 year remain in
response and on treatment as of the data
cutoff date, so there is potential for those
[patients] to exceed the 1-year mark.”
The median DOR has not been reached
in the dMMR cohort vs 12.2 months in
the pMMR cohort by irRECIST criteria. By RECIST 1.1 criteria by BICR, the
median DOR has not been reached in
the pMMR cohort.
“Dostarlimab demonstrated durable
antitumor activity in both dMMR and
pMMR advanced/recurrent endometrial
cancer,” Pothuri said. “dMMR status by

immunohistochemistry was associated with
a higher response rate.”
Dostarlimab is also being evaluated in
combination with carboplatin and paclitaxel in patients with primary advanced or
recurrent endometrial cancer in the phase 3
RUBY trial (NCT03981796). ■
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MYELOFIBROSIS

Novel Combination Holds Potential
to Address All Hallmarks of Myelofibrosis
by DENISE MYSHKO

Neoplasms at The University of Texas MD
Anderson Cancer Center in Houston.
patients with advanced myelofibrosis is inhiResearch findings have indicated that BET
bition of the JAK pathway, using agents such
inhibitors are promising in combination
as ruxolitinib (Jakafi). In an effort to build on
with other therapies and can overcome resisthe efficacy demonstrated with ruxolitinib,
investigators are evaluating combination
tance to targeted therapies.2 Specifically,
therapies—specifically the dual inhibition of
the combination of BET and JAK inhibthe JAK-STAT and BET pathways using pelaitors has shown efficacy in preclinical
humanized mouse models and may be a
bresib (formerly known as CPI-0610), a novel
therapeutic strategy for myelofibrosis.3 This
BET inhibitor, in the phase 3 MANIFEST-2
trial (NCT04603495).
disease-modifying approach for patients
An orally administered small molecule,
with myelofibrosis is one that investigators
pelabresib inhibits the function of
hypothesize will affect the disease’s
BET proteins, which are overex4 hallmarks: spleen volume, constipressed in cancer. BET is a family
tutional symptoms, bone marrow
of epigenetic proteins that may actifibrosis, and anemia.4
vate oncogene transcription.1
Findings from 2 clinical trials
(NCT00952289 and NCT00934544)
“We’ve always known epigenethat supported the approval of
tic modifiers to be active drugs, but
ruxolitinib demonstrated that,
they were limited by myelosuppresSrdan Verstovsek,
compared with placebo, the treatsion, GI [gastrointestinal] toxicities,
MD, PhD
and other adverse effects,” Srdan
ment reduced spleen volume and
Verstovsek, MD, PhD, said in an interview
improved the total symptom score.5
with OncologyLive®. Verstovsek is the United
“JAK inhibitors such as ruxolitinib don’t
do anything for the anemia that patients
Energy Resources, Inc professor of medicine
with myelofibrosis have,” Verstovsek said.
and director of the Hanns A. Pielenz Clinical
“[In fact,] they can worsen the anemia.”
Research Center for Myeloproliferative
THE CORNERSTONE OF TREATMENT for

FIGUR E. Pelabresib Plus Ruxolitinib in Patients With Myelofibrosis

Phase 3

• A
 ged ≥ 18 years
• Adequate hematologic, renal,
hepatic function
• At least 2 symptoms with an
average score of ≥ 3 or an average
total score of ≥ 10 over 7-day period
per MFSAF v4.0
• Prognostic risk factor score of
intermediate 1 or higher per DIPSS
• Spleen volume ≥ 450 cm3
• ECOG performance status ≤ 2
• JAK inhibitor naïve

End points
N = 310
Double-blind randomization (1:1)

Eligibility criteria

Primary

Experimental arm

Pelabresib plus ruxolitinib

Comparator arm

Placebo plus ruxolitinib

•Splenic response at week 24a

Select secondary

•Total symptom score response
at week 24b
•Improvement in bone marrow
fibrosis
•Conversion from transfusion
dependence to independence
•Hemoglobin response
•Safety
•PFS
•OS

DIPSS, Dynamic International Prognostic Scoring System; MFSAF, myelofibrosis symptom assessment form; OS, overall survival;
PFS, progression-free survival.
Defined as ≥ 35% reduction from baseline in spleen volume as measured by magnetic resonance imaging or computerized tomography.
Defined as ≥ 50% decrease from baseline in total symptom score as measured by MFSAF v4.0.

a

b
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If approved, pelabresib plus ruxolitinib
would change the standard of care for these
patients addressing an unmet need to control
this treatment-emergent adverse effect
(TEAE), he added. “Anemia is a problem that
significantly contributes to difficulties in
the management [of this disease] because it
can be enhanced by ruxolitinib. If you have
a combination that can interrupt the anemia,
enhance the spleen, and address symptoms,
the [treatment of patients] would be very
much improved, particularly in those who
[have] more advanced [disease] and anemia.”

INITIAL SAFETY AND EFFICACY
DATA OF PELABRESIB
Investigators initially examined the efficacy of the dual inhibition strategy for
patients with myelofibrosis in the open-label phase 2 MANIFEST trial (NCT02158858).
Three experimental arms were established
to examine pelabresib: as monotherapy
for patients who are refractory, intolerant,
ineligible, or no longer receiving ruxolitinib (arm 1); as an additional therapy for
patients being treated with ruxolitinib
who are not adequately controlled (arm 2);
and as a first-line treatment in combination with ruxolitinib for patients who have
not received prior treatment with a JAK
inhibitor (arm 3).
“[Results from the] ongoing MANIFEST
study of CPI-0610 in different clinical
settings in patients with myelofibrosis show
that you can deliver [pelabresib] in a safe
way and see an enhanced benefit that is
durable,” Verstovsek said. “The most exciting part is the combination of CPI-0610 and
ruxolitinib from the very beginning of treatment. Preliminary results suggest that the
combination [of pelabresib and ruxolitinib]
has a much better response in the spleen and
[reduction of] symptoms vs what you otherwise would expect from ruxolitinib alone.”
The preliminary analysis were presented
at the 2020 American Society of Hematology
Annual Meeting.4,6 The primary end
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point was 35% spleen volume reduction
of at least 35% (SVR35 response) for all
patients in arm 3, as well as those who
were not transfusion dependent in arms
1 and 2. Benchmark SVR35 response data
after 24 weeks of therapy with ruxolitinib from COMFORT-I (NCT00952289),
COMFORT-II (NCT00934544), and Simplify
1 (NCT01969838) were used to evaluate the
efficacy of pelabresib; SVR35 responses were
41.9%, 32%, and 29%, respectively.4
In arm 1, of the patients who received
pelabresib as a monotherapy, 7 of 23 (30%)
evaluable patients who were not transfusion
dependent at baseline achieved reduction in
spleen volume at 24 weeks. Additionally,
10 of 21 (48%) evaluable non–transfusion
dependent patients achieved reduction
in total symptom scores. Among those
who were transfusion-dependent, 3 of
14 (21%) patients converted to transfusion independence.
Of the evaluable non–transfusion-dependent patients from arm 2 who received
pelabresib in addition to ruxolitinib, 6 of
21 (29%) patients achieved reduction in
spleen volume at 24 weeks and 8 of 21 (38%)
achieved reduction in total symptom scores.
Findings from arm 3 included 63 evaluable patients and the SVR35 response
was 67% (95% CI, 54%-78%) at 24 weeks.
The median spleen volume reduction
was 50%. Additionally, 34 of 60 evaluable
patients (57%) achieved a reduction in total
symptom scores of at least 50% (95% CI,
43%-69%). The median total symptom score
reduction was 59%.
In terms of safety, pelabresib was well-tolerated both as a monotherapy and combined
with ruxolitinib. The most common grade
3/4 TEAEs for pelabresib monotherapy in
46 safety-evaluable patients in arm 1 were
thrombocytopenia (15%), anemia (13%),
hyperuricemia (9%), hyperkalemia (6%),
dyspnea (6%), diarrhea (4%), constipation
(2%), respiratory tract infection (2%), and
decreased weight (2%). Nine patients discontinued treatment because of TEAEs.
In arm 2, the most common grade 3 TEAEs
in 78 safety-evaluable patients were thrombocytopenia (23%), anemia (10%), respiratory
tract infections (5%), diarrhea (4%), asthenic
conditions (4%), and nausea (3%). Grade 4
TEAEs included thrombocytopenia (3%) and

anemia (1%). Nine patients discontinued
treatment due to TEAEs, 6 of whom experienced grade 5 TEAEs.
In the 78 safety-evaluable patients in arm
3 the most common grade 3 TEAEs were
anemia (28%) and thrombocytopenia (5%).
Grade 4 TEAEs included thrombocytopenia (3%), anemia (1%), and respiratory tract
infection (1%). Two patients discontinued
treatment due to TEAEs and an additional 2
grade 5 TEAEs of multi-organ failure due to
sepsis were reported.
Additionally, 38 of 116 (33%) patients with
evaluable samples across all 3 treatment
arms had a 1 grade or greater improvement
in bone marrow fibrosis. In 32 of 38 (84%)
patients, improvements occurred within 6
months of treatment. Only 7 of 116 patients
had worsening in bone marrow fibrosis.
In samples from patients in arm 3, 16 of
48 evaluable patients (33%) had at least 1
grade improvement in bone marrow fibrosis; in 14 of 16 (88%) patients, improvements
occurred within 6 months of starting treatment. Only 2 of 48 patients had worsening in
bone marrow fibrosis.
Analysis of patient samples from
MANIFEST suggest that pelabresib
promotes normalization of megakaryocyte
and erythroid differentiation and proliferation. Researchers from Constellation
Pharmaceuticals, pelabresib’s developer, believe this may be why the agent
improves bone marrow function and
hemoglobin levels.4
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category (intermediate 1 vs intermediate 2
vs high), platelet count (> 200 × 109/L vs 100
to 200 × 109/L), and spleen volume (≥ 1800
cm3 vs < 1800 cm3).
Investigators will administer pelabresib
or the placebo in 3-week cycles comprising
2 weeks of treatment and a 1-week break.
Verstovsek noted that ruxolitinib will be
administered in a dose-escalated manner.
“There is a possibility that CPI-610 may
lower platelet counts. That is 1 reason why
the drug is given 2 weeks on and 1 week
off,” Verstovsek said. “The design also asks
for ruxolitinib to be under dosed in the
beginning, the so-called level minus 1, for
safety reasons. After 1 month, patients will
have the dose of ruxolitinib increased to the
standard starting dose.”
The study’s primary end point is
SVR35 response at 24 weeks and a key
secondary end point is 50% or greater
improvement in total symptom score from
baseline at 24 weeks.
Other secondary end points include
improvement in bone marrow fibrosis,
conversion from transfusion dependence
to independence, duration of splenic and
total symptom score response, hemoglobin
response, safety, progression-free survival,
and overall survival. ■
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IN THE TREATMENT OF METASTATIC EGFRm NSCLC

FIRST-LINE TAGRISSO: TO FIND EVERY ELIGIBLE PATIENT

TEST, KNOW, TREAT
GIVE ELIGIBLE PATIENTS A CHANCE AT GROUNDBREAKING EFFICACY
Median PFS

18.9 vs 10.2

months for TAGRISSO vs erlotinib/geﬁtinib1
HR=0.46 (95% CI: 0.37, 0.57); P<0.0001

Median OS

38.6 vs 31.8

months for TAGRISSO vs erlotinib/geﬁtinib1
HR=0.80% (95% CI: 0.64, 1.00); P=0.0462

FLAURA study design: Randomized, double-blind, active-controlled trial in 556 patients with metastatic EGFRm NSCLC who had not received
prior systemic treatment for advanced disease. Patients were randomized 1:1 to either TAGRISSO (n=279; 80 mg orally, once daily) or EGFR-TKI
comparator (n=277; geﬁtinib 250 mg or erlotinib 150 mg orally, once daily). All US patients in the comparator arm received erlotinib. Crossover
was allowed for patients in the EGFR-TKI comparator arm at conﬁrmed progression if positive for the EGFR T790M resistance mutation. Patients
with CNS metastases not requiring steroids and with stable neurologic status were included in the study. The primary endpoint of the study was
PFS based on investigator assessment (according to RECIST v1.1). Secondary endpoints included OS, ORR, CNS PFS, and DoR. To provide strong
control for the type I error rate, the primary endpoint of PFS and endpoints of OS and CNS PFS were tested sequentially.1-4

INDICATION
• TAGRISSO is indicated for the ﬁrst-line treatment of adult patients with metastatic non-small cell lung cancer
(NSCLC) whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or exon 21 L858R
mutations, as detected by an FDA-approved test

IMPORTANT SAFETY INFORMATION

• There are no contraindications for TAGRISSO

• Interstitial lung disease (ILD)/pneumonitis occurred in
3.7% of the 1479 TAGRISSO-treated patients; 0.3% of
cases were fatal. Withhold TAGRISSO and promptly
investigate for ILD in patients who present with
worsening of respiratory symptoms which may be
indicative of ILD (eg, dyspnea, cough and fever).
Permanently discontinue TAGRISSO if ILD is conﬁrmed
• Heart rate-corrected QT (QTc) interval prolongation
occurred in TAGRISSO-treated patients. Of the 1479
TAGRISSO-treated patients in clinical trials, 0.8% were
found to have a QTc >500 msec, and 3.1% of patients
had an increase from baseline QTc >60 msec. No
QTc-related arrhythmias were reported. Conduct
periodic monitoring with ECGs and electrolytes in
patients with congenital long QTc syndrome,
congestive heart failure, electrolyte abnormalities, or
those who are taking medications known to prolong
the QTc interval. Permanently discontinue TAGRISSO
in patients who develop QTc interval prolongation
with signs/symptoms of life-threatening arrhythmia

• Cardiomyopathy occurred in 3% of the 1479
TAGRISSO-treated patients; 0.1% of cardiomyopathy
cases were fatal. A decline in left ventricular ejection
fraction (LVEF) ≥10% from baseline and to <50% LVEF
occurred in 3.2% of 1233 patients who had baseline
and at least one follow-up LVEF assessment. In the
ADAURA study, 1.5% (5/325) of TAGRISSO-treated
patients experienced LVEF decreases ≥10% from
baseline and a drop to <50%. Conduct cardiac
monitoring, including assessment of LVEF at baseline
and during treatment, in patients with cardiac risk
factors. Assess LVEF in patients who develop relevant
cardiac signs or symptoms during treatment. For
symptomatic congestive heart failure, permanently
discontinue TAGRISSO
• Keratitis was reported in 0.7% of 1479 patients
treated with TAGRISSO in clinical trials. Promptly
refer patients with signs and symptoms suggestive of
keratitis (such as eye inﬂammation, lacrimation, light
sensitivity, blurred vision, eye pain and/or red eye) to
an ophthalmologist

TAGRISSO is a registered trademark of the AstraZeneca group of companies.
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FOR ALL NEWLY DIAGNOSED METASTATIC NSCLC PATIENTS, ENSURE YOU:
1

TEST all metastatic NSCLC patients for EGFRm and other actionable mutations

2

KNOW your patients’ full molecular results before initiating treatment

3

TREAT metastatic EGFRm NSCLC patients with ﬁrst-line TAGRISSO
Learn more at TagrissoTKT.com

CI, conﬁdence interval; CNS, central nervous system; DoR, duration of response; EGFR, epidermal growth factor receptor; EGFRm, epidermal growth
factor receptor mutant; EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; FDA, US Food and Drug Administration; HR, hazard
ratio; L858R, exon 21 leucine 858 arginine substitution; NSCLC, non-small cell lung cancer; ORR, overall response rate; OS, overall survival;
PFS, progression-free survival; RECIST, Response Evaluation Criteria In Solid Tumors; T790M, exon 20 threonine 790 methionine substitution.

IMPORTANT SAFETY INFORMATION (CONT'D)
• Postmarketing cases consistent with StevensJohnson syndrome (SJS) and erythema multiforme
major (EMM) have been reported in patients
receiving TAGRISSO. Withhold TAGRISSO if SJS or
EMM is suspected and permanently discontinue
if conﬁrmed

• Postmarketing cases of cutaneous vasculitis
including leukocytoclastic vasculitis, urticarial
vasculitis, and IgA vasculitis have been reported in
patients receiving TAGRISSO. Withhold TAGRISSO if
cutaneous vasculitis is suspected, evaluate for
systemic involvement, and consider dermatology
consultation. If no other etiology can be identiﬁed,
consider permanent discontinuation of TAGRISSO
based on severity
• Verify pregnancy status of females of reproductive
potential prior to initiating TAGRISSO. Advise
pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use
effective contraception during treatment with
TAGRISSO and for 6 weeks after the ﬁnal dose.

Advise males with female partners of reproductive
potential to use effective contraception for 4 months
after the ﬁnal dose

• Most common (≥20%) adverse reactions, including
laboratory abnormalities, were leukopenia,
lymphopenia, thrombocytopenia, diarrhea, anemia,
rash, musculoskeletal pain, nail toxicity, neutropenia,
dry skin, stomatitis, fatigue, and cough
References: 1. TAGRISSO [package insert]. Wilmington, DE:
AstraZeneca Pharmaceuticals LP; 2020. 2. Soria JC, Ohe Y,
Vansteenkiste J, et al; FLAURA Investigators. Osimertinib in untreated
EGFR-mutated advanced non-small-cell lung cancer. N Engl J Med.
2018;378(2):113-125 [protocol]. 3. Soria JC, Ohe Y, Vansteenkiste J, et al;
FLAURA Investigators. Osimertinib in untreated EGFR-mutated
advanced non-small-cell lung cancer. N Engl J Med. 2018;378(2):113125. 4. Reungwetwattana T, Nakagawa K, Cho BC, et al. CNS response
to osimertinib versus standard epidermal growth factor receptor
tyrosine kinase inhibitors in patients with untreated EGFR-mutated
advanced non-small-cell lung cancer. J Clin Oncol. 2018.
doi:10.1200/JCO.2018.78.3118. [Epub ahead of print.]

Please see Brief Summary of Prescribing Information,
including Patient Information on adjacent pages.
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TAGRISSO® (osimertinib) tablets, for oral use
Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.
INDICATIONS AND USAGE
Adjuvant Treatment of EGFR Mutation-Positive Non-Small Cell
Lung Cancer (NSCLC)
TAGRISSO is indicated as adjuvant therapy after tumor resection
in adult patients with non-small cell lung cancer (NSCLC) whose
tumors have epidermal growth factor receptor (EGFR) exon
19 deletions or exon 21 L858R mutations, as detected by an
FDA-approved test [see Dosage and Administration (2.1) in the full
Prescribing Information].
First-line Treatment of EGFR Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the first-line treatment of adult patients
with metastatic NSCLC whose tumors have EGFR exon 19 deletions
or exon 21 L858R mutations, as detected by an FDA-approved
test [see Dosage and Administration (2.1) in the full Prescribing
Information].
Previously Treated EGFR T790M Mutation-Positive Metastatic
NSCLC
TAGRISSO is indicated for the treatment of adult patients with
metastatic EGFR T790M mutation-positive NSCLC, as detected by
an FDA-approved test, whose disease has progressed on or after
EGFR tyrosine kinase inhibitor (TKI) therapy [see Dosage and
Administration (2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients with resectable tumors for the adjuvant treatment
of NSCLC with TAGRISSO based on the presence of EGFR exon 19
deletions or exon 21 L858R mutations in tumor specimens [see
Clinical Studies (14) in the full Prescribing Information].
Select patients for the first-line treatment of metastatic EGFR-positive
NSCLC with TAGRISSO based on the presence of EGFR exon 19
deletions or exon 21 L858R mutations in tumor or plasma specimens
[see Clinical Studies (14) in the full Prescribing Information]. If these
mutations are not detected in a plasma specimen, test tumor tissue
if feasible.
Select patients for the treatment of metastatic EGFR T790M
mutation-positive NSCLC with TAGRISSO following progression
on or after EGFR TKI therapy based on the presence of an EGFR
T790M mutation in tumor or plasma specimens [see Clinical
Studies (14) in the full Prescribing Information]. Testing for
the presence of the T790M mutation in plasma specimens is
recommended only in patients for whom a tumor biopsy cannot
be obtained. If this mutation is not detected in a plasma specimen,
re-evaluate the feasibility of biopsy for tumor tissue testing.
Information on FDA-approved tests for the detection of EGFR
mutations is available at http://www.fda.gov/companiondiagnostics.
Recommended Dosage Regimen
The recommended dosage of TAGRISSO is 80 mg tablet once a day.
TAGRISSO can be taken with or without food.
If a dose of TAGRISSO is missed, do not make up the missed dose
and take the next dose as scheduled.
Treat patients in the adjuvant setting until disease recurrence, or
unacceptable toxicity, or for up to 3 years.
Treat patients with metastatic lung cancer until disease progression
or unacceptable toxicity.
Administration to Patients Who Have Difficulty Swallowing Solids
Disperse tablet in 60 mL (2 ounces) of non-carbonated water only.
Stir until tablet is dispersed into small pieces (the tablet will not
completely dissolve) and swallow immediately. Do not crush, heat,
or ultrasonicate during preparation. Rinse the container with 120 mL
to 240 mL (4 to 8 ounces) of water and immediately drink.
If administration via nasogastric tube is required, disperse the tablet
as above in 15 mL of non-carbonated water, and then use an additional
15 mL of water to transfer any residues to the syringe. The resulting
30 mL liquid should be administered as per the nasogastric tube
instructions with appropriate water flushes (approximately 30 mL).
Dosage Modifications
Adverse Reactions
Table 1. Recommended Dosage Modifications for TAGRISSO
Target Organ Adverse Reaction* Dosage Modification
Pulmonary [see Interstitial lung disease Permanently
discontinue TAGRISSO.
Warnings and (ILD)/Pneumonitis
Precautions
(5.1) in the full
Prescribing
Information]
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Table 1. Recommended Dosage Modifications for TAGRISSO (cont’d)
Target Organ

Cardiac [see
Warnings and
Precautions
(5.2, 5.3) in the
full Prescribing
Information]

Cutaneous [see
Warnings and
Precautions
(5.5) in the full
Prescribing
Information]

Adverse Reaction*

Dosage Modification
QTc† interval greater Withhold TAGRISSO until
than 500 msec on at QTc interval is less than
least 2 separate ECGs‡ 481 msec or recovery to
baseline if baseline QTc
is greater than or equal
to 481 msec, then
resume at 40 mg dose.
Permanently
QTc interval
prolongation
discontinue TAGRISSO.
with signs/symptoms
of life-threatening
arrhythmia
Symptomatic
Permanently
congestive
discontinue TAGRISSO.
heart failure
Stevens-Johnson
Withhold TAGRISSO
syndrome (SJS),
if suspected and
Erythema Multiforme permanently discontinue
if confirmed.
Major (EMM)

Adverse reaction of Withhold TAGRISSO
Grade 3 or greater
for up to 3 weeks.
Other [see
severity
Adverse
If improvement to
Resume at 80 mg or
Reactions
40 mg daily.
(6.1) in the full Grade 0-2 within
3 weeks
Prescribing
Permanently
Information] If no improvement
within
discontinue TAGRISSO.
3 weeks
* Adverse reactions graded by the National Cancer Institute Common
†

‡

Terminology Criteria for Adverse Events version 4.0 (NCI CTCAE v4.0).
QTc = QT interval corrected for heart rate
ECGs = Electrocardiogram

Drug Interactions
Strong CYP3A4 Inducers
If concurrent use is unavoidable, increase TAGRISSO dosage to
160 mg daily when co-administering with a strong CYP3A inducer.
Resume TAGRISSO at 80 mg 3 weeks after discontinuation of the
strong CYP3A4 inducer [see Drug Interactions (7) and Clinical
Pharmacology (12.3) in the full Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Interstitial Lung Disease/Pneumonitis
Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the
1479 TAGRISSO-treated patients; 0.3% of cases were fatal.
Withhold TAGRISSO and promptly investigate for ILD in patients
who present with worsening of respiratory symptoms which may
be indicative of ILD (e.g., dyspnea, cough and fever). Permanently
discontinue TAGRISSO if ILD is confirmed [see Dosage and
Administration (2.4) and Adverse Reactions (6) in the full
Prescribing Information].
QTc Interval Prolongation
Heart rate-corrected QT (QTc) interval prolongation occurs in
patients treated with TAGRISSO. Of the 1479 patients treated with
TAGRISSO in clinical trials, 0.8% were found to have a QTc > 500
msec, and 3.1% of patients had an increase from baseline QTc >
60 msec [see Clinical Pharmacology (12.2) in the full Prescribing
Information]. No QTc-related arrhythmias were reported.
Clinical trials of TAGRISSO did not enroll patients with baseline
QTc of > 470 msec. Conduct periodic monitoring with ECGs
and electrolytes in patients with congenital long QTc syndrome,
congestive heart failure, electrolyte abnormalities, or those who are
taking medications known to prolong the QTc interval. Permanently
discontinue TAGRISSO in patients who develop QTc interval
prolongation with signs/symptoms of life-threatening arrhythmia [see
Dosage and Administration (2.4) in the full Prescribing Information].
Cardiomyopathy
Across clinical trials, cardiomyopathy (defined as cardiac failure,
chronic cardiac failure, congestive heart failure, pulmonary edema or
decreased ejection fraction) occurred in 3% of the 1479 TAGRISSOtreated patients; 0.1% of cardiomyopathy cases were fatal.
A decline in left ventricular ejection fraction (LVEF) ≥10 percentage
points from baseline and to less than 50% LVEF occurred in 3.2%
of 1233 patients who had baseline and at least one follow-up LVEF
assessment. In the ADAURA study, 1.5% (5/325) of patients treated
with TAGRISSO experienced LVEF decreases greater than or equal
to 10 percentage points and a drop to less than 50%.
Conduct cardiac monitoring, including assessment of LVEF at
baseline and during treatment, in patients with cardiac risk factors.
Assess LVEF in patients who develop relevant cardiac signs or

symptoms during treatment. For symptomatic congestive heart
failure, permanently discontinue TAGRISSO [see Dosage and
Administration (2.4) in the full Prescribing Information].
Keratitis
Keratitis was reported in 0.7% of 1479 patients treated with
TAGRISSO in clinical trials. Promptly refer patients with signs
and symptoms suggestive of keratitis (such as eye inflammation,
lacrimation, light sensitivity, blurred vision, eye pain and/or red eye)
to an ophthalmologist.
Erythema Multiforme and Stevens-Johnson Syndrome
Postmarketing cases consistent with Stevens-Johnson syndrome
(SJS) and erythema multiforme major (EMM) have been reported in
patients receiving TAGRISSO. Withhold TAGRISSO if SJS or EMM is
suspected and permanently discontinue if confirmed.
Cutaneous Vasculitis
Postmarketing cases of cutaneous vasculitis including
leukocytoclastic vasculitis, urticarial vasculitis, and IgA vasculitis
have been reported in patients receiving TAGRISSO. Withhold
TAGRISSO if cutaneous vasculitis is suspected, evaluate for
systemic involvement, and consider dermatology consultation. If no
other etiology can be identified, consider permanent discontinuation
of TAGRISSO based on severity.
Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action,
TAGRISSO can cause fetal harm when administered to a pregnant
woman. In animal reproduction studies, osimertinib caused postimplantation fetal loss when administered during early development
at a dose exposure 1.5 times the exposure at the recommended
clinical dose. When males were treated prior to mating with untreated
females, there was an increase in preimplantation embryonic loss at
plasma exposures of approximately 0.5 times those observed at the
recommended dose of 80 mg once daily. Verify pregnancy status
of females of reproductive potential prior to initiating TAGRISSO.
Advise pregnant women of the potential risk to a fetus. Advise
females of reproductive potential to use effective contraception
during treatment with TAGRISSO and for 6 weeks after the final
dose. Advise males with female partners of reproductive potential to
use effective contraception for 4 months after the final dose [see Use
in Specific Populations (8.1, 8.3) in the full Prescribing Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in
other sections of the labeling:
• Interstitial Lung Disease/Pneumonitis [see Warnings and
Precautions (5.1) in the full Prescribing Information]
• QTc Interval Prolongation [see Warnings and Precautions
(5.2) in the full Prescribing Information]
• Cardiomyopathy [see Warnings and Precautions (5.3) in the
full Prescribing Information]
• Keratitis [see Warnings and Precautions (5.4) in the full
Prescribing Information]
• Erythema multiforme and Stevens-Johnson syndrome [see
Warnings and Precautions (5.5) in the full Prescribing
Information]
• Cutaneous Vasculitis [see Warnings and Precautions (5.6) in
the full Prescribing Information]
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 in the Warnings and Precautions section reflect exposure
to TAGRISSO in 1479 patients with EGFR mutation-positive NSCLC
who received TAGRISSO at the recommended dose of 80 mg once
daily in three randomized, controlled trials [ADAURA (n=337),
FLAURA (n=279), and AURA3 (n=279)], two single arm trials
[AURA Extension (n=201) and AURA2 (n=210)], and one dosefinding study, AURA1 (n=173) [see Warnings and Precautions (5)
in the full Prescribing Information]. Among 1479 patients who
received TAGRISSO, 81% were exposed for 6 months or longer and
60% were exposed for greater than one year. In this pooled safety
population, the most common adverse reactions in ≥20% of 1479
patients who received TAGRISSO were diarrhea (47%), rash (45%),
musculoskeletal pain (36%), nail toxicity (33%), dry skin (32%),
stomatitis (26%), fatigue (21%), and cough (20%). The most
common laboratory abnormalities in ≥20% of 1479 patients who
received TAGRISSO were leukopenia (65%), lymphopenia (62%),
thrombocytopenia (53%), anemia (47%), and neutropenia (33%).
The data described below reflect exposure to TAGRISSO (80 mg
daily) in 337 patients with EGFR mutation-positive resectable
NSCLC, and 558 patients with EGFR mutation-positive metastatic
NSCLC in three randomized, controlled trials [ADAURA (n=337),
FLAURA (n=279), and AURA3 (n=279)]. Patients with a history of
interstitial lung disease, drug induced interstitial disease or radiation
pneumonitis that required steroid treatment, serious arrhythmia or
baseline QTc interval greater than 470 msec on electrocardiogram
were excluded from enrollment in these studies.

5/20/21 11:49 AM

TAGRISSO® (osimertinib) tablets, for oral use
Adjuvant Treatment of EGFR Mutation-Positive NSCLC
The safety of TAGRISSO was evaluated in ADAURA, a randomized,
double-blind, placebo-controlled trial for the adjuvant treatment of
patients with EGFR exon 19 deletions or exon 21 L858R mutationpositive NSCLC who had complete tumor resection, with or without
prior adjuvant chemotherapy. At time of DFS analysis, the median
duration of exposure to TAGRISSO was 22.5 months.
Serious adverse reactions were reported in 16% of patients treated
with TAGRISSO. The most common serious adverse reaction
(≥1%) was pneumonia (1.5%). Adverse reactions leading to dose
reductions occurred in 9% of patients treated with TAGRISSO.
The most frequent adverse reactions leading to dose reductions or
interruptions were diarrhea (4.5%), stomatitis (3.9%), nail toxicity
(1.8%) and rash (1.8%). Adverse reactions leading to permanent
discontinuation occurred in 11% of patients treated with TAGRISSO.
The most frequent adverse reactions leading to discontinuation of
TAGRISSO were interstitial lung disease (2.7%), and rash (1.2%).
Tables 2 and 3 summarize common adverse reactions and
laboratory abnormalities which occurred in ADAURA.
Table 2. Adverse Reactions Occurring in ≥10% of Patients
Receiving TAGRISSO in ADAURAββ
TAGRISSO
PLACEBO
(N=337)
(N=343)
All Grades Grade 3 or All Grades Grade 3 or
(%) higher† (%) (%) higher† (%)
Gastrointestinal Disorders
Diarrhea*
47
2.4
20
0.3
Stomatitis‡
32
1.8
7
0
Abdominal Pain**
12
0.3
7
0
Skin Disorders
Rash§
40
0.6
19
0
Nail toxicity¶
37
0.9
3.8
0
29
0.3
7
0
Dry skin§§
19
0
9
0
Pruritus#
Respiratory, Thoracic and Mediastinal Disorders
19
0
19
0
CoughÞ
Musculoskeletal and Connective Tissue Disorders
18
0.3
25
0.3
Musculoskeletal
Pain ††
Infection and Infestation Disorders
Nasopharyngitis
14
0
10
0
Upper respiratory
13
0.6
10
0
tract infection
Urinary Tract
10
0.3
7
0
Infection¶¶
General Disorders and Administration Site Conditions
Fatigueβ
13
0.6
9
0.3
Nervous System Disorders
10
0
9
0
Dizziness ##
Metabolism and Nutrition Disorders
Decreased appetite 13
0.6
3.8
0
Adverse Reaction

NCI CTCAE v4.0.
All events were grade 3.
* Includes diarrhea, colitis, enterocolitis, enteritis.
‡
Includes aphthous ulcer, cheilitis, gingival ulceration, glossitis, tongue
ulceration, stomatitis and mouth ulceration.
**Includes abdominal discomfort, abdominal pain, abdominal lower pain,
abdominal upper pain, epigastric discomfort, hepatic pain.
§
Includes rash, rash generalized, rash erythematous, rash macular, rash
maculo-papular, rash papular, rash pustular, rash pruritic, rash vesicular,
rash follicular, erythema, folliculitis, acne, dermatitis, dermatitis acneiform,
dermatitis bullous, dermatitis exfoliative generalized, drug eruption, eczema,
eczema asteatotic, lichen planus, skin erosion, pustule.
¶
Includes nail bed disorder, nail bed inflammation, nail bed infection, nail
discoloration, nail pigmentation, nail disorder, nail toxicity, nail dystrophy,
nail infection, nail ridging, onychalgia, onychoclasis, onycholysis, onychomadesis, onychomalacia, paronychia.
§§
Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
#
Includes pruritus, pruritus generalized, eyelid pruritus.
Þ
Includes cough, productive cough, upper-airway cough syndrome
††
Includes arthralgia, arthritis, back pain, bone pain, musculoskeletal chest
pain, musculoskeletal pain, myalgia, neck pain, non-cardiac chest pain, pain
in extremity, and spinal pain.
¶¶
Includes cystitis, urinary tract infection, and urinary tract infection bacterial.
β
Includes asthenia, fatigue
##
Includes dizziness, vertigo, and vertigo positional.
ββ
†
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Clinically relevant adverse reactions in ADAURA in <10% of patients
receiving TAGRISSO were alopecia (6%), epistaxis (6%), interstitial
lung disease (3%), palmar-plantar erythrodysesthesia syndrome
(1.8%), keratitis (0.6%), QTc interval prolongation (0.6%), and
erythema multiform (0.3%). QTc interval prolongation represents
the incidence of patients who had a QTcF prolongation >500msec.
Table 3. Laboratory Abnormalities Worsening from Baseline in
≥20% of Patients in ADAURA
TAGRISSO
PLACEBO
(N=337)
(N=343)
Laboratory
*, †
Abnormality
All Grades Grade 3 or All Grades Grade 3 or
(%) Grade 4 (%) (%) Grade 4 (%)
Hematology
Leukopenia
54
0
25
0
Thrombocytopenia 47
0
7
0.3
Lymphopenia
44
3.4
14
0.9
Anemia
30
0
12
0.3
Neutropenia
26
0.6
10
0.3
Chemistry
Hyperglycemia
25
2.3
30
0.9
Hypermagnesemia 24
1.3
14
1.5
Hyponatremia
20
1.8
16
1.5
* NCI CTCAE v4.0
†
Based on the number of patients with available follow-up laboratory data

Laboratory abnormalities in ADAURA that occurred in <20% of
patients receiving TAGRISSO was increased blood creatinine (10%).
Previously Untreated EGFR Mutation-Positive Metastatic Non-Small
Cell Lung Cancer
The safety of TAGRISSO was evaluated in FLAURA, a multicenter
international double-blind randomized (1:1) active controlled trial
conducted in 556 patients with EGFR exon 19 deletion or exon 21
L858R mutation-positive, unresectable or metastatic NSCLC who
had not received previous systemic treatment for advanced disease.
The median duration of exposure to TAGRISSO was 16.2 months.
Serious adverse reactions were reported in 4% of patients treated
with TAGRISSO; the most common serious adverse reactions (≥1%)
were pneumonia (2.9%), ILD/pneumonitis (2.1%), and pulmonary
embolism (1.8%). Dose reductions occurred in 2.9% of patients
treated with TAGRISSO. The most frequent adverse reactions
leading to dose reductions or interruptions were prolongation of
the QT interval as assessed by ECG (4.3%), diarrhea (2.5%), and
lymphopenia (1.1%). Adverse reactions leading to permanent
discontinuation occurred in 13% of patients treated with TAGRISSO.
The most frequent adverse reaction leading to discontinuation of
TAGRISSO was ILD/pneumonitis (3.9%).
Tables 4 and 5 summarize common adverse reactions and laboratory
abnormalities which occurred in FLAURA.
Table 4. Adverse Reactions Occurring in ≥10% of Patients
Receiving TAGRISSO in FLAURA*
Adverse Reaction
TAGRISSO
EGFR TKI comparator
(N=279)
(gefitinib or erlotinib)
(N=277)
Any Grade Grade 3 or Any Grade Grade 3 or
(%) higher (%) (%) higher (%)
Gastrointestinal Disorders
Diarrhea†
58
2.2
57
2.5
32
0.7
22
1.1
Stomatitisǁ
Nausea
14
0
19
0
Constipation
15
0
13
0
Vomiting
11
0
11
1.4
Skin Disorders
Rash‡
58
1.1
78
7
Dry skin§
36
0.4
36
1.1
Nail toxicity¶
35
0.4
33
0.7
Pruritus#
17
0.4
17
0
General Disorders and Administration Site Conditions
21
1.4
15
1.4
FatigueÞ
Pyrexia
10
0
4
0.4
Metabolism and Nutrition Disorders
Decreased appetite 20
2.5
19
1.8
Respiratory, Thoracic and Mediastinal Disorders
Cough
17
0
15
0.4
Dyspnea
13
0.4
7
1.4
Neurologic Disorders
Headache
12
0.4
7
0

2
Table 4. Adverse Reactions Occurring in ≥10% of Patients
Receiving TAGRISSO in FLAURA* (cont’d)
Adverse Reaction
TAGRISSO
EGFR TKI comparator
(N=279)
(gefitinib or erlotinib)
(N=277)
Any Grade Grade 3 or Any Grade Grade 3 or
(%) higher (%) (%) higher (%)
Cardiac Disorders
10
2.2
4
0.7
Prolonged QT
Intervalβ
Infection and Infestation Disorders
Upper Respiratory
10
0
7
0
Tract Infection
* NCI CTCAE v4.0
†
One grade 5 (fatal) event was reported (diarrhea) for EGFR TKI comparator.
ǁ
Includes stomatitis and mouth ulceration.
‡
Includes rash, rash generalized, rash erythematous, rash macular, rash
maculo-papular, rash papular, rash pustular, rash pruritic, rash vesicular,
rash follicular, erythema, folliculitis, acne, dermatitis, dermatitis acneiform,
drug eruption, skin erosion, pustule.
§
Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
¶
Includes nail bed disorder, nail bed inflammation, nail bed infection, nail
discoloration, nail pigmentation, nail disorder, nail toxicity, nail dystrophy,
nail infection, nail ridging, onychalgia, onychoclasis, onycholysis,
onychomadesis, onychomalacia, paronychia.
# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ
Includes fatigue, asthenia.
β
Includes prolonged QT interval reported as adverse reaction.

Clinically relevant adverse reactions in FLAURA in <10% of patients
receiving TAGRISSO were alopecia (7%), epistaxis (6%), interstitial
lung disease (3.9%), palmar-plantar erythrodysesthesia syndrome
(1.4%), QTc interval prolongation (1.1%), and keratitis (0.4%). QTc
interval prolongation represents the incidence of patients who had a
QTcF prolongation >500msec.
Table 5. Laboratory Abnormalities Worsening from Baseline in
≥20% of Patients in FLAURA
TAGRISSO
EGFR TKI comparator
(N=279)
(gefitinib or erlotinib)
Laboratory
(N=277)
Abnormality*, †
All Grades Grade 3 or All Grades Grade 3 or
(%) Grade 4 (%) (%) Grade 4 (%)
Hematology
Lymphopenia
63
6
36
4.2
Anemia
59
0.7
47
0.4
Thrombocytopenia 51
0.7
12
0.4
Neutropenia
41
3
10
0
Chemistry
Hyperglycemia‡
37
0
31
0.5
Hypermagnesemia 30
0.7
11
0.4
Hyponatremia
26
1.1
27
1.5
Increased AST
22
1.1
43
4.1
Increased ALT
21
0.7
52
8
Hypokalemia
16
0.4
22
1.1
Hyperbilirubinemia 14
0
29
1.1
*NCI CTCAE v4.0
†
Each test incidence, except for hyperglycemia, is based on the number
of patients who had both baseline and at least one on-study laboratory
measurement available (TAGRISSO range: 267 - 273 and EGFR TKI
comparator range: 256 - 268)
‡
Hyperglycemia is based on the number of patients who had both baseline
and at least one on-study laboratory measurement available: TAGRISSO
(179) and EGFR comparator (191)

Clinically relevant laboratory abnormalities in FLAURA that occurred
in <20% of patients receiving TAGRISSO was increased blood
creatinine (9%).
Previously Treated EGFR T790M Mutation-Positive Metastatic
Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in AURA3, a multicenter
international open label randomized (2:1) controlled trial conducted
in 419 patients with unresectable or metastatic EGFR T790M
mutation-positive NSCLC who had progressive disease following
first line EGFR TKI treatment. A total of 279 patients received
TAGRISSO 80 mg orally once daily until intolerance to therapy,
disease progression, or investigator determination that the patient
was no longer benefiting from treatment. A total of 136 patients
received pemetrexed plus either carboplatin or cisplatin every three
weeks for up to 6 cycles; patients without disease progression after
4 cycles of chemotherapy could continue maintenance pemetrexed
until disease progression, unacceptable toxicity, or investigator
determination that the patient was no longer benefiting from
treatment. Left Ventricular Ejection Fraction (LVEF) was evaluated at
screening and every 12 weeks. The median duration of treatment was
8.1 months for patients treated with TAGRISSO and 4.2 months for
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chemotherapy-treated patients. The trial population characteristics
were: median age 62 years, age less than 65 (58%), female (64%),
Asian (65%), never smokers (68%), and ECOG PS 0 or 1 (100%).
Serious adverse reactions were reported in 18% of patients treated
with TAGRISSO and 26% in the chemotherapy group. No single
serious adverse reaction was reported in 2% or more patients
treated with TAGRISSO. One patient (0.4%) treated with TAGRISSO
experienced a fatal adverse reaction (ILD/pneumonitis).
Dose reductions occurred in 2.9% of patients treated with
TAGRISSO. The most frequent adverse reactions leading to dose
reductions or interruptions were prolongation of the QT interval
as assessed by ECG (1.8%), neutropenia (1.1%), and diarrhea
(1.1%). Adverse reactions resulting in permanent discontinuation
of TAGRISSO occurred in 7% of patients treated with TAGRISSO.
The most frequent adverse reaction leading to discontinuation of
TAGRISSO was ILD/pneumonitis (3%).
Tables 6 and 7 summarize common adverse reactions and laboratory
abnormalities which occurred in TAGRISSO-treated patients in AURA3.
Table 6. Adverse Reactions Occurring in ≥10% of Patients
Receiving TAGRISSO in AURA3*
Chemotherapy
(Pemetrexed/Cisplatin
TAGRISSO
or Pemetrexed/
Adverse Reaction
(N=279)
Carboplatin)
(N=136)
All Grades† Grade 3/4† All Grades† Grade 3/4†
(%)
(%)
(%)
(%)
Gastrointestinal Disorders
Diarrhea
41
1.1
11
1.5
Nausea
16
0.7
49
3.7
Stomatitisǁ
19
0
15
1.5
Constipation
14
0
35
0
Vomiting
11
0.4
20
2.2
Skin Disorders
Rash‡
34
0.7
6
0
Dry skin§
23
0
4.4
0
Nail toxicity¶
22
0
1.5
0
Pruritus#
13
0
5
0
General Disorders and Administration Site Conditions
22
1.8
40
5.1
Fatigueþ
Metabolism and Nutrition Disorders
Decreased appetite
18
1.1
36
2.9
Respiratory, Thoracic and Mediastinal Disorders
Cough
17
0
14
0
Musculoskeletal and Connective Tissue Disorders
Back pain
10
0.4
9
0.7
*NCI CTCAE v4.0.
†
ǁ

No grade 4 events were reported.
Includes stomatitis and mouth ulceration
Includes rash, rash generalized, rash erythematous, rash macular, rash
maculo-papular, rash papular, rash pustular, erythema, folliculitis, acne,
dermatitis, acneiform dermatitis, pustule.
§
Includes dry skin, eczema, skin fissures, xerosis.
¶
Includes nail disorders, nail bed disorders, nail bed inflammation, nail bed
tenderness, nail discoloration, nail disorder, nail dystrophy, nail infection, nail
ridging, nail toxicity, onychalgia, onychoclasis, onycholysis, onychomadesis,
paronychia.
#
Includes pruritus, pruritus generalized, eyelid pruritus.
þ
Includes fatigue, asthenia.
‡

Clinically relevant adverse reactions in AURA3 in <10% of patients
receiving TAGRISSO were epistaxis (5%), interstitial lung disease
(3.9%), alopecia (3.6%), palmar-plantar erythrodysesthesia
syndrome (1.8%), QTc interval prolongation (1.4%), keratitis (1.1%),
and erythema multiform (0.7%). QTc interval prolongation represents
the incidence of patients who had a QTcF prolongation >500msec.
Table 7. Laboratory Abnormalities Worsening from Baseline in
≥20% of Patients in AURA3
TAGRISSO
Chemotherapy
(N=279)
(Pemetrexed/Cisplatin
or Pemetrexed/
Laboratory
Carboplatin)
Abnormality*, †
(N=131)
All Grades Grade 3 or All Grades Grade 3 or
(%) Grade 4 (%) (%) Grade 4 (%)
Hematology
Anemia
43
0
79
3.1
Lymphopenia
63
8
61
10
Thrombocytopenia 46
0.7
48
7
Neutropenia
27
2.2
49
12
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Table 7. Laboratory Abnormalities Worsening from Baseline in
≥20% of Patients in AURA3 (cont’d)
TAGRISSO
Chemotherapy
(N=279)
(Pemetrexed/Cisplatin
or Pemetrexed/
Laboratory
Carboplatin)
Abnormality*, †
(N=131)
All Grades Grade 3 or All Grades Grade 3 or
(%) Grade 4 (%) (%) Grade 4 (%)
Chemistry
Hypermagnesemia† 27
1.8
9
1.5
Hyponatremia†
26
2.2
36
1.5
Hyperglycemia‡
20
0
NA
NA
†
Hypokalemia
9
1.4
18
1.5

NA=not applicable
* NCI CTCAE v4.0
†
Each test incidence, except for hyperglycemia, is based on the number
of patients who had both baseline and at least one on-study laboratory
measurement available (TAGRISSO 279, Chemotherapy comparator 131)
‡
Hyperglycemia is based on the number of patients who had both baseline
and at least one on-study laboratory measurement available (TAGRISSO
270, Chemotherapy 5; fasting glucose was not a protocol requirement for
patients in the chemotherapy arm)

Clinically relevant laboratory abnormalities in AURA3 that occurred
in <20% of patients receiving TAGRISSO included increased blood
creatinine (7%).
Postmarketing Experience
The following adverse reactions have been identified during postapproval use of TAGRISSO. Because these reactions are reported
voluntarily from a population of uncertain size, it is not always
possible to reliably estimate their frequency or establish a causal
relationship to drug exposure.
Skin and subcutaneous tissue: Stevens-Johnson syndrome, erythema
multiforme, cutaneous vasculitis
DRUG INTERACTIONS
Effect of Other Drugs on Osimertinib
Strong CYP3A Inducers
Co-administering TAGRISSO with a strong CYP3A4 inducer
decreased the exposure of osimertinib compared to administering
TAGRISSO alone [see Clinical Pharmacology (12.3) in the full
Prescribing Information]. Decreased osimertinib exposure may lead
to reduced efficacy.
Avoid co-administering TAGRISSO with strong CYP3A inducers.
Increase the TAGRISSO dosage when co-administering with a strong
CYP3A4 inducer if concurrent use is unavoidable [see Dosage and
Administration (2.4) in the full Prescribing Information]. No dose
adjustments are required when TAGRISSO is used with moderate
and/or weak CYP3A inducers.
Effect of Osimertinib on Other Drugs
Co-administering TAGRISSO with a breast cancer resistant protein
(BCRP) or P-glycoprotein (P-gp) substrate increased the exposure
of the substrate compared to administering it alone [see Clinical
Pharmacology (12.3) in the full Prescribing Information]. Increased
BCRP or P-gp substrate exposure may increase the risk of exposurerelated toxicity.
Monitor for adverse reactions of the BCRP or P-gp substrate, unless
otherwise instructed in its approved labeling, when co-administered
with TAGRISSO.
Drugs That Prolong the QTc Interval
The effect of co-administering medicinal products known to prolong
the QTc interval with TAGRISSO is unknown. When feasible, avoid
concomitant administration of drugs known to prolong the QTc
interval with known risk of Torsades de pointes. If not feasible to
avoid concomitant administration of such drugs, conduct periodic
ECG monitoring [see Warnings and Precautions (5.2) and Clinical
Pharmacology (12.3) in the full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal studies and its mechanism of action [see
Clinical Pharmacology (12.1) in the full Prescribing Information],
TAGRISSO can cause fetal harm when administered to a pregnant
woman. There are no available data on TAGRISSO use in pregnant
women. Administration of osimertinib to pregnant rats was
associated with embryolethality and reduced fetal growth at plasma
exposures 1.5 times the exposure at the recommended clinical dose
(see Data). 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% to 4% and 15% to 20%, respectively.
Data
Animal Data
When administered to pregnant rats prior to embryonic implantation

3
through the end of organogenesis (gestation days 2-20) at a dose of
20 mg/kg/day, which produced plasma exposures of approximately
1.5 times the clinical exposure, osimertinib caused post-implantation
loss and early embryonic death. When administered to pregnant rats
from implantation through the closure of the hard palate (gestation
days 6 to 16) at doses of 1 mg/kg/day and above (0.1 times the AUC
observed at the recommended clinical dose of 80 mg once daily), an
equivocal increase in the rate of fetal malformations and variations
was observed in treated litters relative to those of concurrent
controls. When administered to pregnant dams at doses of 30 mg/
kg/day during organogenesis through lactation Day 6, osimertinib
caused an increase in total litter loss and postnatal death. At a dose
of 20 mg/kg/day, osimertinib administration during the same period
resulted in increased postnatal death as well as a slight reduction
in mean pup weight at birth that increased in magnitude between
lactation days 4 and 6.
Lactation
Risk Summary
There are no data on the presence of osimertinib or its active
metabolites in human milk, the effects of osimertinib on the
breastfed infant or on milk production. Administration to rats during
gestation and early lactation was associated with adverse effects,
including reduced growth rates and neonatal death [see Use in
Specific Populations (8.1) in the full Prescribing Information].
Because of the potential for serious adverse reactions in breastfed
infants from osimertinib, advise women not to breastfeed during
treatment with TAGRISSO and for 2 weeks after the final dose.
Females and Males of Reproductive Potential
Based on animal data, TAGRISSO can cause malformations, embryo
lethality, and postnatal death at doses resulting in exposures 1.5 times
or less the human exposure at the clinical dose of 80 mg daily [see
Use in Specific Populations (8.1) in the full Prescribing Information].
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential
prior to initiating TAGRISSO.
Contraception
Females
Advise females of reproductive potential to use effective
contraception during treatment with TAGRISSO and for 6 weeks
after the final dose [see Use in Specific Populations (8.1) in the full
Prescribing Information].
Males
Advise male patients with female partners of reproductive potential
to use effective contraception during and for 4 months following the
final dose of TAGRISSO [see Nonclinical Toxicology (13.1) in the full
Prescribing Information].
Infertility
Based on animal studies, TAGRISSO may impair fertility in females
and males of reproductive potential. The effects on female fertility
showed a trend toward reversibility. It is not known whether the
effects on male fertility are reversible [see Nonclinical Toxicology
(13.1) in the full Prescribing Information].
Pediatric Use
The safety and effectiveness of TAGRISSO in pediatric patients have
not been established.
Geriatric Use
Forty-three percent (43%) of the 1479 patients in ADAURA (n=337),
FLAURA (n=279), AURA3 (n=279), AURA Extension (n=201),
AURA2 (n=210), and AURA1, (n=173) were 65 years of age and
older. No overall differences in effectiveness were observed based
on age. Exploratory analysis suggests a higher incidence of Grade 3
and 4 adverse reactions (35% vs 27%) and more frequent dose
modifications for adverse reactions (32% vs 21%) in patients
65 years or older as compared to those younger than 65 years.
Renal Impairment
No dose adjustment is recommended in patients with creatinine
clearance (CLcr) 15 - 89 mL/min, as estimated by Cockcroft-Gault.
There is no recommended dose of TAGRISSO for patients with endstage renal disease (CLcr <15 mL/min) [see Clinical Pharmacology
(12.3) in the full Prescribing Information].
Hepatic Impairment
No dose adjustment is recommended in patients with mild
to moderate hepatic impairment (Child-Pugh A and B or total
bilirubin ≤ ULN and AST > ULN or total bilirubin 1 to 3 times ULN
and any AST). There is no recommended dose for TAGRISSO for
patients with severe hepatic impairment (total bilirubin between
3 to 10 times ULN and any AST) [see Clinical Pharmacology (12.3)
in the full Prescribing Information].
Distributed by:
AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
TAGRISSO is a registered trademark of the AstraZeneca group
of companies.
©AstraZeneca 2020
Rev. 12/20 US-44006 1/21
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Early Detection Is Key to Preventing of High-Grade
ILD With Trastuzumab Deruxtecan
by GINA MAURO

reported that trastuzumab deruxtecan
induced a confirmed objective response rate
optimal treatment strategies are critical in
of 61.4%, a median duration of response of
preventing high-grade interstitial lung disease
20.8 months (95% CI, 15.0-not estimable [NE]),
(ILD), a treatment-related adverse effect
and a median progression-free survival of
(AE) of fam-trastuzumab deruxtecan-nxki
19.4 months (95% CI, 14.1-NE).2
(Enhertu) in patients with HER2-positive metastatic breast cancer, according to retrospective
Because ILD has been identified as a special
data from a pooled analysis presented during
AE of interest in patients receiving trastuthe European Society for Medical Oncology
zumab deruxtecan, investigators looked to
1
Breast Cancer Virtual Congress 2021.
further characterize ILD in heavily pretreated
patients with metastatic breast cancer.
Data also showed that the risk of all-grade
The analysis specifically included patients
ILD decreases over time, suggesting that
with HER2-positive metastatic breast cancer
this patient population does not experience
who received the 5.4-mg/kg dose of trastucumulative toxicity. Furthermore, toxicity
zumab deruxtecan every 3 weeks in
management guidelines for ILD have been
2 phase 1 studies, and in the phase 2
updated and implemented across the program
DESTINY-Breast01 trial between August
since December 2019 in an effort to lower the
2015 and June 8, 2020, which was the
rates of high-grade ILD through early detecdata cutoff date.
tion (FIGURES 1 AND 21,2).
All potential ILD cases were
Overall, the clinical findings
retrospectively reviewed by an indesupport the positive benefit-risk
pendent adjudication committee
profile of trastuzumab deruxtecan,
through imaging and clinical data;
said lead study author Charles A.
the committee assessed whether the
Powell, MD, MBA, in a presentation
reported event was a case of ILD and
during the meeting.
whether it was related to trastuzumab
“Trastuzumab deruxtecan has
Charles A. Powell,
deruxtecan. Events that were adjushown significant and unprecedented
MD, MBA
dicated as related to treatment were
clinical activity in [patients with]
reported, Powell said, adding that ILD cases
HER2-positive metastatic breast cancer,” said
with fatal outcomes were assessed to deterPowell, director of the Mount Sinai-National
mine whether the cause of death was linked to
Jewish Health Respiratory Institute and profestreatment-related ILD.
sor of medicine, pulmonary, critical care and
Investigators also utilized a multivariate
sleep medicine at the Icahn School of Medicine
stepwise Cox regression model to evaluate
at Mount Sinai in New York, New York. “The
the link between baseline factors and time to
analysis from this cohort of breast cancer
occurrence of the outcome (the stepwise vari[patients] highlights the need for earlier detecable selection entry criterion was P < .05; the
tion of ILD and management consistent with
remain criterion was P < .10).
the current guidelines.”
Heavily pretreated patients with a median 7
In December 2019, the FDA granted an accel(range, 2-27) prior lines of therapy were pooled
erated approval to trastuzumab deruxtecan for
from the single-arm phase 1 DS8201-A-J101
the treatment of adult patients with unresect(NCT02564900; n = 50) and DS8201-A-A104
able or metastatic HER2-positive breast cancer
(NCT03383692; n = 11) studies, as well as the
who have received 2 or more prior anti–HER2phase 2 DESTINY-Breast01 study (n = 184).
based regimens in the metastatic setting.
In an effort to identify ILD, the ILD adjudicaThe decision was based on findings
tion committee was established in November
from the phase 2 DESTINY-Breast01 trial
2017, and guidelines from Kubo et al were
(NCT03248492). In updated data, investigators
EFFECTIVE EARLY DETECTION AND

added to clinical protocols in the first quarter of 2018, and an ILD awareness campaign
designed to educate on ILD identification
and management was initiated in June 2019,
Powell explained.
All patients were enrolled prior to implementation of the updated toxicity management
guidelines in December 2019 across all trastuzumab deruxtecan clinical trials. Regarding
baseline characteristics of the overall analysis
population (N = 245), the median age was 56.0
years (range, 28-96), 23.7% of patients were
from Japan, and 57.1% had an ECOG performance status of 0.
Study drug–related ILD was identified via
the adjudication committee in 38 patients
(15.5%) overall; of these, 79% had grade 1/2
events. In a Kaplan-Meier analysis of time
to first ILD events, it was found that 97% of
ILD events occurred in the first 12 months
of receiving trastuzumab deruxtecan; 42% of
patients were on treatment for at least 1 year
(median, 9.7 months; range, 0.7-40.3).
The median time to first ILD event was
5.6 months (range, 1.1-20.8). Investigators
identified ILD onset (n = 44) earlier or at the
same time as the adjudication committee in
38.6% of cases. However, investigators identified onset of the AE later than the adjudication
committee in 61.4% of cases (n = 27), with a
median difference of 52.0 days (range, 1-288).
“This highlights an opportunity for more
timely detection of ILD,” Powell said.
Systemic steroid use was also assessed and
was used in patients who experienced grade
2 or higher ILD (n = 24); 58.3% (n = 14) were
treated with steroids. Six events led to grade 5;
3 of these cases were treated with steroids.
“[These data demonstrate] that 40% of grade
2 through 4 events were not treated with
steroids as per the management guidelines
and [that] half of the events leading to death
were not treated with steroids,” Powell said.
“However, it’s important to note that 43 of the
44 adjudicated ILD events occurred prior to
December 15, 2019, when the updated toxicity
management guidelines were implemented
Vol. 22 | No. 11 | JUNE 2021
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F I G U R E 1. Updated ILD Monitoring Guidelines 20191,2

Step 1: Monitor

Step 2: Confirm

• Suspected ILD
• Interrupt drug
• Rule out ILD if a patient develops radiographic
changes potentially consistent with ILD or
develops an acute onset of new or worsening
pulmonary or other related signs/symptoms,
such as dyspnea, cough, or fever.

CBC, complete blood count; CT, computed tomography; ILD, interstitial
lung disease; PFT, pulmonary function test; PK, pharmacokinetic.

Step 3: Treat

• High resolution CT
• Pulmonologist consultation (infectious
disease consultation as clinically indicated)
• Blood culture and CBC. Other blood tests
could be considered as needed
• Consider bronchoscopy and bronchoalveolar
lavage if clinically indicated and feasible
• PFTs and pulse oximetry
• Arterial blood gasses, if clinically indicated
• One blood sample collection for PK analysis
as soon as ILD is suspected, if feasible
• All events of ILD, regardless of severity
or seriousness, should be followed until
resolution including after

• Drug must be interrupted for any ILD events
regardless of grade
• Grade 1: Interrupt until fully resolved:
• if resolved in 28 days or less from date of
onset, maintain dose
• if resolved in greater than 28 days from
date of onset, reduce dose 1 level
however, if the event grade 1 ILD occurs
beyond cycle day 22 and has not resolved
within 49 days from the last infusion, the
drug should be discontinued.
• Grades 2-4: Permanently discontinue
treatment. Refer to toxicity management
guidelines for trastuzumab deruxtecan

F I G U R E 2 . Updated ILD Monitoring Guidelines by Grade 20191,2

Toxicity management

Grade

Grade 1

Grade 2

Grade 3/4

• Monitor and closely follow-up in 2 to 7 days for
onset of clinical symptoms and pulse oximetry
• Consider follow-up imaging in 1 to 2 weeks (or as
clinically indicated)
• Consider starting systemic steroids (at least
0.5 mg/kg/day prednisone or equivalent) until
improvement, followed by gradual taper over at
least 4 weeks.
• If worsening of diagnostic observations occurs
despite initiation of corticosteroids, follow
grade 2 guidelines.
• If asymptomatic, the patient should still be considered grade 1 even if given steroid treatment.

• Promptly start and treat with systemic steroids (at least
1 mg/kg/day prednisone or equivalent) for at least 14
days or until complete resolution of clinical symptoms and
chest CT findings, and then follow with a gradual taper
over at least 4 weeks.
• Monitor symptoms closely.
• Reimage as clinically indicated.
• If worsening or no improvement occurs in clinical or
diagnostic observations in 5 days:
• Consider increasing dose of steroids (2 mg/kg/day
prednisone or equivalent) and switching administration
to IV methylprednisolone.
• Reconsider additional work-up for alternative etiologies
as described above.
• Escalate care as clinically indicated.

• Hospitalization is required.
• Promptly initiate empiric high-dose methylprednisolone
IV treatment (500 to 1000 mg/day for 3 days), followed
by at least 1 mg/kg/day of prednisone (or equivalent)
for at least 14 days, followed by a gradual taper over at
least 4 weeks.
• Reimage as clinically indicated.
• If no improvement occurs within 3 to 5 days:
• Reconsider additional work-up for alternative etiologies as described above.
• Consider other immunosuppressants and/or treat per
local practice.

ILD, interstitial lung disease; IV, intravenous.

in clinical trials.”
The median time from adjudicated all-grade
ILD onset to the start of steroid treatment was
25.0 days (range, 1-87).
The updated toxicity management guidelines state that all patients who experience
ILD are required to stop treatment. Those
with grade 1 ILD may restart once ILD has
resolved, but those with grade 2 to 4 ILD
must discontinue trastuzumab deruxtecan,
Powell explained.
Select patient characteristics were also
assessed as potential factors of interest associated with developing ILD through the
stepwise multivariate Cox regression model.
These included patients treated in Japan
(n = 58; non-Japan, n = 187) and moderate/
severe renal impairment at baseline (n = 30;
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no impairment, n = 118). However, these risk
factors need confirmation in larger, randomized, controlled trials, Powell noted.
In a pooled analysis that Powell presented at
the American Association for Cancer Research
Annual Meeting 2021, investigators evaluated
ILD across multiple tumor types of trastuzumab deruxtecan trials.3
Most patients included in the analysis experienced ILD that was either grade 1 (4.6%;
n = 40) or grade 2 (7.7%; n = 68) in severity
(78%; n = 108/139). A total 1.0% (n = 9), 0.1%
(n = 1), and 2.4% (n = 21) experienced grade 3,
4, or 5 ILD, respectively.
Two of the trials, the phase 2
DESTINY-Lung01 (NCT03505710) and
DESTINY-Gastric02 (NCT04014075), enrolled
patients following the implementation of the

updated toxicity management guidelines
(n = 160 combined). Of these, any-grade, grade
3 or higher, and grade 5 ILD events were
observed in 11 (6.9%), 3 (1.9%), and 2 (1.3%)
patients, respectively.
“By looking at the rates of ILD by year of
enrollment, these data suggest potentially
lower incidence of high-grade ILD events
after implementation of the guidelines,”
Powell said. “Although this difference may
be partly due to a shorter treatment duration, these findings are suggestive of a
difference after introduction of the new
guidelines, but they need to be confirmed in
ongoing studies.” ■
For a full list of references,
see the article at bit.ly/3yKfqxV.
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The US Oncology Network
Highlights Success With
Oncology Care Model

© DLYASTOKIV - STOCK.ADOBE.COM

by STUART STAGGS AND LALAN WILFONG, MD

and committees were able to address multiple
PRACTICES PARTICIPATING IN THE
collaboration. The Network, supported by
challenges simultaneously. Enrollment was
Oncology Care Model (OCM), an experimenMcKesson, has 14 practices participating in
one such challenge, and to prepare for it, the
tal payment model developed by the Center
the OCM across the United States.
practices mock-enrolled patients to create a
for Medicare and Medicaid Innovation
By putting these connections to work
workable process.
(CMMI), are incentivized to improve patient
and sharing ideas and best practices, The
Regarding treatment plans, physicians
experiences and outcomes by providing
Network achieved successes that hold great
created templates in advance, received feedenhanced services and care while bendpotential for patients, Medicare, and the
back from other physicians in The Network,
ing the total cost curve. Adhering
oncology ecosystem as a whole.
and worked with the IT team to incorporate
to the OCM’s requirements—includthe plans into the EHR to meet the Institute
ing 5 performance-based quality
GETTING STARTED:
of Medicine (now the National Academy of
measures, changes to the electronic
WHITEBOARDS AND
Medicine) care plan requirement.
health record (EHR) platform, and
WORK GROUPS
a new set of data and analytics—is
Introduced as a 5-year pilot program
no small feat.
(now 6 years, due to COVID-19) to
MAINTAINING MOMENTUM:
Yet by late 2020, participattest payment strategies, the OCM
CALLS AND WORKSHOPS
Stuart Staggs
ing practices in The US Oncology
presented a challenge on many levels,
To build on its collective energy, The US
Network had achieved the milestone of enrollfrom handling enrollment and designing
Oncology Network set up monthly OCM calls
ing 100,000 unique patients in the OCM.
treatment plans to reporting quality metrics
with practice leadership, as well as topical
They had also delivered more than $122
and integrating IT and data/analytics. The
workshops. During the calls, practices that
million in cumulative savings to Medicare
payment model went into effect in July 2016,
are doing well on a certain metric can presover the program’s first 6 performance peribut The US Oncology Network jump-started
ent their processes so other practices can
ods, according to internal documents from
its efforts in advance. In late 2015,
learn from them. When challenges
The US Oncology Network. (FIGURE .)
The Network brought practice leads
arise, the practices brainstorm solutogether for a 3-day workshop, soundtions. Workshops have covered
The practices reduced hospitalizations
ing out ideas for how to make the
multiple challenges, such as improvby 7%, reduced emergency department (ED)
OCM happen and forming working patient support, technology
visits by 3%, and increased hospice use by
groups to tackle various components.
upgrades, reducing ED visits, shared
5%. Along the way, these practices impleEach practice designated an OCM
decision-making, comorbidities, and
mented increased support through patient
physician champion as well as staff
end-of-life care.
navigation and social work, team-based care,
Lalan Wilfong, MD
to support the program, including a
Reducing ED visits is a goal of
high-risk stratification patient outreach, and
quality program lead, clinical lead, and pharthe OCM, and it’s a great example of the way
more enhanced services.
macy lead, and a data coordinator if needed.
The Network leverages analytics to improve
The secret to The US Oncology Network’s
Early on, the various workgroups, leaders,
patient outcomes.
OCM success comes down to the power of
Vol. 22 | No. 11 | JUNE 2021
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First, we identified benchmark metrics
for ED visits, then reviewed the numbers to
see how practices compared against other
practices, how providers compared against
other providers, and how diseases compared
against other diseases. Using these analytics allowed The Network to identify
opportunities to improve patient care to
prevent potentially avoidable ED visits.
Additionally, The Network worked to
enhance patient care by focusing on partnering with patients throughout their
journey, making sure they understood
their treatments options and making care
decisions together. Every patient starting
therapy received a treatment plan.
Most practices implemented one-on-one
treatment review and coordination visits.
Post therapy, proactive phone calls were
made to intervene early when patients had
adverse effects. Psychosocial screening was
carried out, with follow-up care for patients
if they were experiencing distress. This
shared decision-making allows patients
with cancer to be active participants
in their care.
Among the many resources The Network
created to make the OCM manageable for
practices were toolkits on such topics as
hospitalization and ED visits, depression,
pain, advance care planning, and comorbidities. These toolkits offered an at-a-glance
look—often with graphs or charts—at the
processes and protocols in place to handle
such issues as they arise.

“The US Oncology Network has been able to
offer more enhanced services to patients,
including access to social work, navigation
of services, and other support services.
The Network has consistently reduced
hospitalizations throughout the program.”

For instance, we noticed that pain was a
common diagnosis leading to ED visits and
hospitalization. Thus, The Network created a
toolkit focusing on how every team member
can help with managing a patient’s pain,
which included educational resources for
both care team and patient, assessment
tools, and analytics on pain management.
These types of resources make it easy
for practices in The Network to see what
works and what doesn’t and make any necessary adjustments.
When roadblocks appear, such as a practice having trouble submitting data to
CMMI, it’s not uncommon for the practice lead to call another practice and ask for
advice. Collaboration is baked in, with regular sharing of tips, tricks, and best practices.

THE OCM TODAY:
OUR NEW NORMAL
For participating practices in The Network,

the OCM mission of improving patient care
is now part of daily operations. The US
Oncology Network continues to improve
processes, although the basics have become
habit, and it’s exciting to be able to offer
more enhanced services to patients. The
patient journey now includes more access
to social work, navigation of services,
and other support services to achieve the
best outcome. The Network has consistently reduced hospitalizations throughout
the program and is continuing to find
ways to enhance the patient benefits of
value-based care.
Tellingly, 50% of OCM participating practices in The Network pursued 2-sided risk in
2020. This means that if a practice performs
well with quality and bending the total cost
curve, then it can receive a higher amount
of shared savings. However, if it does not
do well, the practice must pay dollars back
to Medicare. Choosing 2-sided risk demonstrates the confidence of these practices in
succeeding with the OCM.
As the OCM enters the final stretch of its
pilot program, practices in The Network
are striving to continually optimize their
approach. They have become stronger
through teamwork, sharing best practices,
monitoring progress over time, and helping
each other improve.
More patients, not only those enrolled in
the OCM but others as well, can experience
better care and outcomes consistent with
patient goals and values. ■
Stuart Staggs is senior director of strategic programs at The US Oncology Network in
The Woodlands, Texas. Lalan Wilfong, MD, is
vice president of quality programs and valuebased care at Texas Oncology in Dallas.
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Get connected fast by snapping the QR Code
Use your phone QR Reader to gain instant access. No app needed for iOS users—
just aim your cell phone camera at the QR Code to get connected.

INDICATIONS
CABOMETYX® (cabozantinib), in combination with nivolumab, is indicated for the first-line treatment of patients with
advanced renal cell carcinoma (RCC).
CABOMETYX is indicated for the treatment of patients with advanced RCC.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage: Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 3 to 5 hemorrhagic events was
5% in CABOMETYX patients in RCC and HCC studies. Discontinue CABOMETYX for Grade 3 or 4 hemorrhage. Do not administer
CABOMETYX to patients who have a recent history of hemorrhage, including hemoptysis, hematemesis, or melena.
Perforations and Fistulas: Fistulas, including fatal cases, occurred in 1% of CABOMETYX patients. Gastrointestinal (GI) perforations,
including fatal cases, occurred in 1% of CABOMETYX patients. Monitor patients for signs and symptoms of fistulas and perforations,
including abscess and sepsis. Discontinue CABOMETYX in patients who experience a Grade 4 fistula or a GI perforation.
Thrombotic Events: CABOMETYX increased the risk of thrombotic events. Venous thromboembolism occurred in 7% (including
4% pulmonary embolism) and arterial thromboembolism in 2% of CABOMETYX patients. Fatal thrombotic events occurred in
CABOMETYX patients. Discontinue CABOMETYX in patients who develop an acute myocardial infarction or serious arterial or
venous thromboembolic events that require medical intervention.
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, including hypertensive crisis. Hypertension was reported in
36% (17% Grade 3 and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in patients with uncontrolled hypertension.
Monitor blood pressure regularly during CABOMETYX treatment. Withhold CABOMETYX for hypertension that is not adequately controlled
with medical management; when controlled, resume at a reduced dose. Discontinue CABOMETYX for severe hypertension that cannot be
controlled with anti-hypertensive therapy or for hypertensive crisis.
Please see additional Important Safety Information and Brief Summary of the Prescribing Information for CABOMETYX
on adjacent pages.
OPDIVO® and the related logo is a registered trademark of Bristol-Myers Squibb Company.
1L=first-line; aRCC=advanced renal cell carcinoma.
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CheckMate-9ER was a randomized (1:1), open-label, phase 3 trial vs sunitinib in 651 patients with previously untreated aRCC with
a clear cell component. The trial evaluated CABOMETYX 40 mg (starting dose) PO once daily in combination with OPDIVO 240 mg
flat dose IV every 2 weeks vs sunitinib 50 mg (starting dose) PO once daily for 4 weeks, followed by 2 weeks off, per cycle.
The primary endpoint was PFS, and secondary endpoints included OS, ORR, and safety.†
*PFS and ORR were assessed by BICR1.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Diarrhea: Diarrhea occurred in 63% of CABOMETYX patients.
Grade 3 diarrhea occurred in 11% of CABOMETYX patients.
Withhold CABOMETYX until improvement to Grade 1 and
resume at a reduced dose for intolerable Grade 2 diarrhea, Grade
3 diarrhea that cannot be managed with standard antidiarrheal
treatments, or Grade 4 diarrhea.
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in
44% of CABOMETYX patients. Grade 3 PPE occurred in 13%
of CABOMETYX patients. Withhold CABOMETYX until
improvement to Grade 1 and resume at a reduced dose for
intolerable Grade 2 PPE or Grade 3 PPE.
Hepatotoxicity: CABOMETYX in combination with nivolumab
can cause hepatic toxicity with higher frequencies of Grades 3
and 4 ALT and AST elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically
throughout treatment. Consider more frequent monitoring of
liver enzymes than when the drugs are administered as single
agents. For elevated liver enzymes, interrupt CABOMETYX and
nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3
and 4 increased ALT or AST were seen in 11% of patients. ALT or
AST >3 times ULN (Grade ≥2) was reported in 83 patients, of
whom 23 (28%) received systemic corticosteroids; ALT or AST
resolved to Grades 0-1 in 74 (89%). Among the 44 patients with
Grade ≥2 increased ALT or AST who were rechallenged with
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent
or with both (n=24), recurrence of Grade ≥2 increased ALT or
AST was observed in 2 patients receiving CABOMETYX, 2

© 2021 Exelixis, Inc.
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CA-1749

patients receiving nivolumab, and 7 patients receiving both
CABOMETYX and nivolumab.
Adrenal Insufficiency: CABOMETYX in combination with
nivolumab can cause primary or secondary adrenal insufficiency.
For Grade 2 or higher adrenal insufficiency, initiate symptomatic
treatment, including hormone replacement as clinically indicated.
Withhold CABOMETYX and/or nivolumab depending on severity.
Adrenal insufficiency occurred in 4.7% (15/320) of patients with
RCC who received CABOMETYX with nivolumab, including
Grade 3 (2.2%), and Grade 2 (1.9%) adverse reactions. Adrenal
insufficiency led to permanent discontinuation of CABOMETYX
and nivolumab in 0.9% and withholding of CABOMETYX and
nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insufficiency
received hormone replacement therapy, including systemic
corticosteroids. Adrenal insufficiency resolved in 27% (n=4) of
the 15 patients. Of the 9 patients in whom CABOMETYX with
nivolumab was withheld for adrenal insufficiency, 6 reinstated
treatment after symptom improvement; of these, all (n=6)
received hormone replacement therapy and 2 had recurrence
of adrenal insufficiency.
Proteinuria: Proteinuria was observed in 7% of CABOMETYX
patients. Monitor urine protein regularly during CABOMETYX
treatment. Discontinue CABOMETYX in patients who develop
nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of
CABOMETYX patients. ONJ can manifest as jaw pain,
osteomyelitis, osteitis, bone erosion, tooth or periodontal
infection, toothache, gingival ulceration or erosion, persistent jaw
pain, or slow healing of the mouth or jaw after dental surgery.
Perform an oral examination prior to CABOMETYX initiation and

Learn more at CABOMETYXhcp.com
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40% reduction in risk of death with CABOMETYX + OPDIVO (HR=0.60; 98.89% CI: 0.40-0.89; P=0.0010)1
— Median OS not reached in either treatment arm

New CABOMETYX combination starting dose
OPDIVO

every 2 weeks

or

(30-minute IV infusion)

480 mg
every 4 weeks
(30-minute IV infusion)

1L=first-line; AR=adverse reaction; aRCC=advanced renal cell carcinoma; BICR=blinded independent central review; CI=confidence interval;
CR=complete response; HR=hazard ratio; IMDC= International Metastatic RCC Database Consortium; IV=intravenous; ORR=objective response rate;
OS=overall survival; PFS=progression-free survival; PO=by mouth; PR=partial response.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
periodically during treatment. Advise patients regarding
good oral hygiene practices. Withhold CABOMETYX for at
least 3 weeks prior to scheduled dental surgery or invasive
dental procedures, if possible. Withhold CABOMETYX for
development of ONJ until complete resolution.
Impaired Wound Healing: Wound complications occurred with
CABOMETYX. Withhold CABOMETYX for at least 3 weeks
prior to elective surgery. Do not administer CABOMETYX for at
least 2 weeks after major surgery and until adequate wound
healing is observed. The safety of resumption of CABOMETYX
after resolution of wound healing complications has not been
established.
Reversible Posterior Leukoencephalopathy Syndrome
(RPLS): RPLS, a syndrome of subcortical vasogenic edema
diagnosed by characteristic findings on MRI, can occur with
CABOMETYX. Evaluate for RPLS in patients presenting with
seizures, headache, visual disturbances, confusion, or altered
mental function. Discontinue CABOMETYX in patients who
develop RPLS.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm.
Advise pregnant women and females of reproductive potential
of the potential risk to a fetus. Verify the pregnancy status of
females of reproductive potential prior to initiating
CABOMETYX and advise them to use effective contraception
during treatment and for 4 months after the last dose.

appetite, PPE, nausea, hypertension, vomiting, weight
decreased, constipation, and dysphonia.
CABOMETYX in combination with nivolumab: diarrhea, fatigue,
hepatotoxicity, PPE, stomatitis, rash, hypertension,
hypothyroidism, musculoskeletal pain, decreased appetite,
nausea, dysgeusia, abdominal pain, cough, and upper
respiratory tract infection.

DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong
CYP3A4 inhibitors cannot be avoided, reduce the
CABOMETYX dosage. Avoid grapefruit or grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong
CYP3A4 inducers cannot be avoided, increase the
CABOMETYX dosage. Avoid St. John’s wort.

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during
CABOMETYX treatment and for 4 months after the final dose.
Hepatic Impairment: In patients with moderate hepatic
impairment, reduce the CABOMETYX dosage. Avoid
CABOMETYX in patients with severe hepatic impairment.
Please see Brief Summary of the Prescribing Information
for CABOMETYX on adjacent pages.

ADVERSE REACTIONS

You are encouraged to report negative side effects of
prescription drugs to the FDA. Visit www.FDA.gov/medwatch
or call 1-800-FDA-1088.

The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, decreased

References: 1. CABOMETYX® (cabozantinib) Prescribing
Information. Exelixis, Inc, 2021. 2. Data on file. Exelixis, Inc.
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Prior Authorizations Aren’t Going Away
by TODD SHRYOCK

“Health care vendors are the intermediaries
rushed, excluded large numbers of insured
PHYSICIANS CONTINUE TO WONDER how
that help exchange information between plans
patients, and was widely panned by physician
we can live in a world where many transactions
and providers, and they’ve been reluctant to
groups, hospitals, and insurers. The Biden
are handled quickly with technology, yet deciput solutions in place because a federal stanadministration is reviewing the rule and the
sions affecting patient health are slowed by
dard for exchanging that information has not
pandemic is likely to slow any progress, but
faxes and bureaucracy, even when there is only
been set by CMS yet,” Todd said.
Gilberg is hopeful for congressional support
1 obvious treatment option. In 2018, a consenfor future prior authorization standardization.
sus group comprising all the major medical
Gilberg says MGMA will continue to push
associations and America’s Health Insurance
Program Incentives
for legislative changes to improve the situaPlans (AHIP), the industry trade
Need to Change
tion and hopes technology will keep making
group for payers, agreed on several
For sweeping change to happen,
prior authorization better. “With the technolprinciples regarding how prior authothere needs to be an incentive for
ogy available today, hopefully we’ll have more
rizations should be handled and how
all involved. Gilberg said that private
alignment with consumers in terms of making
they could be improved.
payers are reluctant to change prior
it easier and simpler. My hope is that the next
“We’ve been measuring progress
authorization because moving to a
5 years will be different from the previous 5.”
against those principles, and it’s been
new system would be costly.
Without standardization, health care
slow at best,” said Anders M. Gilberg,
“Many plans are investing in elecAnders M. Gilberg
vendors are left either to implement their own
senior vice president of government
tronic processes to make this whole
standards, which won’t necessarily interface
affairs at Medical Group Management
process more efficient,” said Kate Berry,
with other vendors or health systems or wait
Association (MGMA) in Englewood, Colorado.
AHIP’s senior vice president, clinical affairs
until a national standard is put in place.
“2020 is a bit of an anomaly, but overall, there
and strategic partnerships in Washington, DC.
AHIP put together its Fast Prior
has not been significant movement toward
“Health plans are very committed
Authorization Technology Highway
simplifying things with the health plans as
to these types of technologies, and
(PATH) initiative, a demonstration
outlined in documents.”
I think providers are, as well. It just
project that illustrates the efficienAmong the goals the group agreed to was
takes time to fully adopt it and make
cies and potential cost savings
establishing a national standard for how prior
it work really well.”
a totally electronic solution can
authorizations are handled and transmitted, a
AHIP says that prior authorizations
offer payers. But the project isn’t a
transparent list of services that require them,
are necessary for patient safety and
required component for members;
and a review of need when more than 90% of
to confirm standards that are being
Kate Berry
it’s simply a way for AHIP to show
authorizations are approved.
followed and the best care is being
how they could proceed in the future.
CAQH, a nonprofit alliance focused on
provided. But critics pointed out that insurers
Todd expects the data from 2020 to probastreamlining health care in Washington, DC,
have an incentive to use prior authorizably not show much of an increase in electronic
tracks the progress of electronic
tions because then they won’t have
prior authorizations because of the pandemic,
prior authorizations. April Todd, a
to cover as many medications. They
but she is hopeful it will really start to accelsenior vice president at the company,
point out that data-driven valueerate in the next couple of years. “In 5 years,
said that prior authorizations have
based care contracts could render
I’d like to see at least 50% of our prior authothe lowest electronic adoption rate
prior authorization moot.
rizations moving electronically in close to real
of any transaction in the health care
“Physicians are incentivized finantime,” she said. ■
field, but there are signs of improvecially to not overutilize services,”
ment. In 2019, the most recent year
Gilberg
says.
“This
makes
prior
April Todd
studied, electronic prior authoriauthorizations completely redundant,
zations increased from 13% to 21%. “We are
and it could significantly reduce adminseeing some improvement, but it is still the
istrative costs.”
This is an excerpt of an article that
lowest in the industry,” she said.
appeared in Medical Economics ®.
The reasons why prior authorizations are
Change May Be Coming
To read the entire piece, scan the
so frustrating to physicians are varied, but
At the end of 2020, CMS released a rule that
QR code or visit bit.ly/3bfOVGE.
the lack of a unified technology standard is a
attempted to standardize some aspects of the
major obstacle to fixing the problem.
prior authorization process. But the rule was
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The Next Chapter in RCC
Recontextualizes Treatment
Considerations
by SABY GEORGE, MD

SABY GEORGE, MD, is
a professor of oncology
and medicine and director
of Network Clinical
Trials at Roswell Park
Comprehensive Cancer
Center in Buffalo, NY.

RENAL CELL CARCINOMA (RCC) is one of the top
10 most common cancers, although incidence rates have
been stable over the past decade. It is more common
in men than women and rates are higher among
African American, American Indian, and Alaska Native
patient populations.1
Despite RCC being classified as an orphan disease
before 2005, significant advances have been made in
this field in the past 2 decades. Among these are the
development of vascular endothelial growth factor
(VEGF) inhibitor tyrosine kinase inhibitors (TKIs),
mTOR inhibitors, and checkpoint inhibitors that target
both the PD-1 axis and CTLA-4 axis.
Single-agent drugs kicked off the era of clinical
developments and their efficacy was based on improvements in progression-free survival (PFS). Later, an
overall survival (OS) advantage was demonstrated by
single-agent drugs such as nivolumab (Opdivo) and
cabozantinib (Cabometyx).

PROMISING COMBINATIONS EMERGE
Beginning in 2018, 2 novel combination regimens of
2 immuno-oncology (IO) agents or an IO agent paired
with a TKI started to appear. Soon 5 combination
regimens were available or recommended for use in
patients with RCC:

News From Our Partner
Following a national search, Roswell Park Comprehensive Cancer Center has
promoted Pawel Kalinski, MD, PhD, to Jacobs Family Endowed Chair of
Immunology, Chief of the Division of Translational Immuno-Oncology and
Senior Vice President for Team Science.
On staff at Roswell Park since 2017, this sought-after physician-researcher
has helped to elevate both the profile and potential of Roswell Park’s immuno-oncology team. Kalinski has previously served as vice chair for Translational Research,
director of Cancer Vaccine and Dendritic Cell Therapies, Rustum Family Endowed Professor for
Molecular Therapeutics and Translational Research and coleader of the Tumor Immunology &
Immunotherapy Program.
“The work Dr Kalinski leads is stunning in its scope, its uniqueness and its potential for
improving patient care and survival,” Candace S. Johnson, PhD, president and chief executive
officer and M&T Bank Presidential Chair in Leadership at Roswell Park stated in a release. “We
look forward to seeing all that he will accomplish and the achievements he will inspire our team
to realize.”
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Ipilimumab (Yervoy) plus nivolumab
Axitinib (Inlyta) plus pembrolizumab (Keytruda)
Axitinib plus avelumab (Bavencio)
Cabozantinib plus nivolumab
Lenvatinib (Lenvima) plus pembrolizumab

The trials conducted in the combination space used
International Metastatic RCC Database Consortium
(IMDC) criteria for risk grouping and stratification. The
criteria were used in routine practice for risk grouping
and treatment selection.3
Results from all the combination studies
(CheckMate 214 [NCT02231749], KEYNOTE-426
[NCT02853331], JAVELIN Renal 101 [NCT02684006],
CheckMate 9ER [NCT03141177] and CLEAR
[NCT02811861]) consistently demonstrated the
value of the single-agent TKI, sunitinib (Sutent),
in the favorable-risk group. However, patients in
the Immunotherapeutic Targets and Therapy for
Renal Cell Carcinoma group benefitted at large from
these combinations. The current NCCN clinical practice
guidelines include sunitinib and pazopanib (Votrient)
for patients with RCC who have favorable-risk disease.
Additionally, the combination regimens of axitinib plus
pembrolizumab and cabozantinib plus nivolumab are
included as preferred regimens.3,4
First-line treatment options
The use of IMDC risk grouping has been more prevalent since 2018. The IMDC-risk scoring can be calculated
by using the 6 factors: time from diagnosis to treatment
of less than 1 year, Karnofsky performance status less
than 80%, hemoglobin level less than the lower limit of
normal, calcium level greater than the upper limit of
normal (ULN), absolute neutrophil count greater than
the ULN, and platelet count greater than the ULN. Risk
grouping categorizes patients into favorable (0 factors),
intermediate (1 or 2 factors), or poor (3 to 6 factors)
status. The NCCN clinical practice guidelines for selecting first-line treatment for patients with RCC are shown
in T A B L E S 1 A N D 2 .3
High-dose IL-2 and temsirolimus are seldom used in
this setting today because there are more efficacious
drugs that can produce better outcomes.

Partner Perspectives
T ABLE 1. In te r n at ional M et ast at ic Renal Cell Ca r c i n o m a D a t a b a s e C o n s o r ti u m C ri te ri a 3

Prognostic risk group
Favorable

Intermediate

Poor risk

0 prognostic factors

1 to 2 prognostic factors

3 to 6 prognostic factors

Prognostic factors:
❑ Less than 1 year from time of diagnosis to systemic therapy
❑ Karnofsky performance status less than 80%
❑ Hemoglobin less than the lower limit of normal
❑ Normal: 120 g/L or 12 g/dL
❑ Calcium greater than the upper limit of normal
❑ Normal: 8.5 to 10.2 mg/dL
❑ Neutrophil count greater than the upper limit of normal
❑ Normal: 2 to 7 x 109/L
❑ Platelet count greater than the upper limit of normal
❑ Normal: 150,000 to 400,000

DO NO HARM

T ABLE 2. NCCN Fir st line Rec om m end ed Ther apy O pti o n s fo r Pa ti e n ts w i th C l e a r C e l l H i sto l o gy 3

Risk

Other recommended
regimens

Preferred regimens

Useful in certain
circumstances

Favorable

Axitinib + pembrolizumab
Cabozantinib + nivolumab
Levatinib + pembrolizumaba
Pazopanib
Sunitinib

Axitinib + avelumab
Cabozantinibb
Ipilimumab + nivolumab

Active surveillance
Axitinibb
High-dose IL-2

Poor/intermediate

Axitinib + pembrolizumaba
Cabozantinib + nivolumab
Ipilimumab + nivolumaba
Levatinib + pembrolizumaba
Cabozantinib

Axitinib + avelumab
Pazopanib
Sunitinib

Axitinibb
High-dose IL-2
Temsirolimus

NCCN, National Comprehensive Cancer Network.
a

drug because of potential risks with wound
healing and surgical complications resulting
from the vascular targeting by such agents.
In such situations, TKI-based therapies
could be used as second-line therapies.
Finally, in patients who present with
multiple uncontrolled or innumerable brain
metastases, it is better to avoid TKI-based
regimens because of the increased chance
of hemorrhage in uncontrolled brain lesions.
These scenarios also make it safer to use
single-agent IO or IO-IO combinations as the
first treatment.

Category 1 recommendation.
Category 2B recommendation.

b

Novel drugs and IO combinations make it
possible for patients to live many years,
therefore it is important to use the appropriate regimen to support maximal
QOL and survival.
The guidance outlined here can help with
selecting personalized first-line options for
patients with advanced RCC. Additionally,
discussing difficult cases in a multidisciplinary tumor board and consulting with
other specialists as needed is recommended.
When optimally used, these new treatment options make it possible for patients
to maintain or even improve health-related
QOL and for clinicians to begin viewing RCC
as a chronic illness. ■
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Learn About the First and Only
Myeloprotection Therapy to Proactively
Help Protect Against Multiple
Myelosuppressive Consequences
The first and only myeloprotection therapy, COSELA is indicated to decrease the
incidence of chemotherapy-induced myelosuppression in adult patients when
administered prior to a platinum/etoposide-containing regimen or topotecancontaining regimen for extensive-stage small cell lung cancer (ES-SCLC).
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Important Safety Information
INDICATION

Embryo-Fetal Toxicity

COSELA is indicated to decrease the incidence of chemotherapyinduced myelosuppression in adult patients when administered prior
to a platinum/etoposide-containing regimen or topotecan-containing
regimen for extensive-stage small cell lung cancer (ES-SCLC).

•

IMPORTANT SAFETY INFORMATION

ADVERSE REACTIONS

CONTRAINDICATION
•

•

Serious adverse reactions occurred in 30% of patients receiving
COSELA. Serious adverse reactions reported in >3% of patients
who received COSELA included respiratory failure, hemorrhage, and
thrombosis.

•

Fatal adverse reactions were observed in 5% of patients receiving
COSELA. Fatal adverse reactions for patients receiving COSELA
included pneumonia (2%), respiratory failure (2%), acute respiratory
failure (<1%), hemoptysis (<1%), and cerebrovascular accident (<1%).

•

Permanent discontinuation due to an adverse reaction occurred
in 9% of patients who received COSELA. Adverse reactions
leading to permanent discontinuation of any study treatment for
patients receiving COSELA included pneumonia (2%), asthenia
(2%), injection-site reaction, thrombocytopenia, cerebrovascular
accident, ischemic stroke, infusion-related reaction, respiratory
failure, and myositis (<1% each).

•

Infusion interruptions due to an adverse reaction occurred in 4.1%
of patients who received COSELA.

•

The most common adverse reactions (≥10%) were fatigue,
hypocalcemia, hypokalemia, hypophosphatemia, aspartate
aminotransferase increased, headache, and pneumonia.

COSELA is contraindicated in patients with a history of serious
hypersensitivity reactions to trilaciclib.

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis and Thrombophlebitis
•

COSELA administration can cause injection-site reactions, including
phlebitis and thrombophlebitis, which occurred in 56 (21%) of 272
patients receiving COSELA in clinical trials, including Grade 2 (10%)
and Grade 3 (0.4%) adverse reactions. Monitor patients for signs
and symptoms of injection-site reactions, including infusion-site
pain and erythema during infusion. For mild (Grade 1) to moderate
(Grade 2) injection-site reactions, flush line/cannula with at least 20
mL of sterile 0.9% Sodium Chloride Injection, USP or 5% Dextrose
Injection, USP after end of infusion. For severe (Grade 3) or lifethreatening (Grade 4) injection-site reactions, stop infusion and
permanently discontinue COSELA. Injection-site reactions led to
discontinuation of treatment in 3 (1%) of the 272 patients.

Acute Drug Hypersensitivity Reactions
•

COSELA administration can cause acute drug hypersensitivity
reactions, which occurred in 16 (6%) of 272 patients receiving
COSELA in clinical trials, including Grade 2 reactions (2%). Monitor
patients for signs and symptoms of acute drug hypersensitivity
reactions. For moderate (Grade 2) acute drug hypersensitivity
reactions, stop infusion and hold COSELA until the adverse reaction
recovers to Grade ≤1. For severe (Grade 3) or life-threatening
(Grade 4) acute drug hypersensitivity reactions, stop infusion and
permanently discontinue COSELA.

Interstitial Lung Disease/Pneumonitis
•

Severe, life-threatening, or fatal interstitial lung disease (ILD) and/
or pneumonitis can occur in patients treated with cyclin-dependent
kinases (CDK)4/6 inhibitors, including COSELA, with which it
occurred in 1 (0.4%) of 272 patients receiving COSELA in clinical
trials. Monitor patients for pulmonary symptoms of ILD/pneumonitis.
For recurrent moderate (Grade 2) ILD/pneumonitis, and severe
(Grade 3) or life-threatening (Grade 4) ILD/pneumonitis, permanently
discontinue COSELA.

Based on its mechanism of action, COSELA can cause fetal harm
when administered to a pregnant woman. Females of reproductive
potential should use an effective method of contraception during
treatment with COSELA and for at least 3 weeks after the final dose.

DRUG INTERACTIONS
•

COSELA is an inhibitor of OCT2, MATE1, and MATE-2K. Coadministration of COSELA may increase the concentration or net
accumulation of OCT2, MATE1, and MATE-2K substrates in the kidney
(e.g., dofetilide, dalfampridine, and cisplatin).

To report suspected adverse reactions, contact G1 Therapeutics at 1-800790-G1TX or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
This information is not comprehensive. Please see the Brief Summary
of Prescribing Information on the adjacent page.
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COSELA™ (trilaciclib) for injection, for intravenous use
Initial U.S. Approval: 2021
BRIEF SUMMARY OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression in adult
patients when administered prior to a platinum/etoposide-containing regimen or topotecan-containing
regimen for extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dose of COSELA is 240 mg/m2 per dose. Administer as a 30-minute intravenous
infusion completed within 4 hours prior to the start of chemotherapy on each day chemotherapy
is administered.
The interval between doses of COSELA on sequential days should not be greater than 28 hours.
Missed Treatment Session(s)
If the COSELA dose is missed, discontinue chemotherapy on the day the COSELA dose was missed.
Consider resuming both COSELA and chemotherapy on the next scheduled day for chemotherapy.
Discontinuation of Treatment
If COSELA is discontinued, wait 96 hours from the last dose of COSELA before resumption
of chemotherapy only.
Dose Modification for Adverse Reactions
Withhold, discontinue, or alter the administration of COSELA to manage adverse reactions as described
in Table 1 [see Warnings and Precautions (5)].
Table 1: Recommended Actions for Adverse Reactions
Adverse
Reaction

Severity Grade*

Recommended Action

Interrupt or slow infusion of COSELA. If 0.9%
Grade 1: Tenderness with or
without symptoms (e.g., warmth, Sodium Chloride Injection, USP is being used
as a diluent/flush, consider changing to
erythema, itching)
5% Dextrose Injection, USP as appropriate
for subsequent infusions.
Grade 2: Pain; lipodystrophy;
Interrupt infusion of COSELA. If pain not
edema; phlebitis
severe, follow instructions for Grade 1.
Otherwise, stop infusion in extremity and
Injection site
rotate site of infusion to site in alternative
reactions
extremity. If 0.9% Sodium Chloride Injection,
including
USP is being used as a diluent/flush, consider
phlebitis and
changing to 5% Dextrose Injection, USP as
thrombophlebitis
appropriate for subsequent infusions. Central
access may also be considered.
Grade 3: Ulceration or necrosis; Stop infusion and permanently
severe tissue damage; operative discontinue COSELA.
intervention indicated.
Grade 4: Life-threatening
consequences; urgent
interventions indicated.
Stop infusion and hold COSELA until recovery
Grade 2: Moderate; minimal,
local or noninvasive intervention to Grade ≤1 or baseline, then consider
resuming COSELA. If Grade 2 recurs,
indicated; limiting Activities of
permanently discontinue COSELA.
Daily Living (ADL).
Permanently discontinue COSELA.
Grade 3: Severe or medically
significant but not immediately
Acute drug
life-threatening; hospitalization
hypersensitivity or prolongation of hospitalization
reactions
indicated; disabling; limiting
self-care ADL.
OR
Grade 4: Life-threatening
consequences; urgent
intervention indicated.
Grade 2 (symptomatic)
Hold COSELA until recovery to Grade ≤1 or
baseline, then consider resuming COSELA.
If Grade 2 recurs, permanently discontinue
COSELA.
Permanently discontinue COSELA.
Grades 3: Severe symptoms;
Interstitial
limiting self-care ADL;
lung disease/
oxygen
indicated.
pneumonitis
OR
Grade 4: Life-threatening
respiratory compromise; urgent
intervention indicated (e.g.,
tracheotomy or intubation)
Hold COSELA until recovery to Grade ≤1 or
Grade 3: Severe or medically
baseline, then consider resuming COSELA.
significant but not immediately
life-threatening; hospitalization
If Grade 3 recurs, permanently discontinue
or prolongation of hospitalization COSELA.
indicated; disabling; limiting
Other toxicities
self-care ADL.
Permanently discontinue COSELA.
Grade 4: Life-threatening
consequences; urgent
intervention indicated.
*National Cancer Institute – Common Terminology for Adverse Events (NCI-CTCAE) Version 4.03x
CONTRAINDICATIONS
COSELA is contraindicated in patients with a history of serious hypersensitivity reactions to trilaciclib.
Reactions have included anaphylaxis [see Warnings and Precautions (5.2)].
WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis and Thrombophlebitis
COSELA administration can cause injection-site reactions, including phlebitis and thrombophlebitis.
Injection-site reactions, including phlebitis and thrombophlebitis, occurred in 56 (21%) of 272 patients
receiving COSELA in clinical trials, including Grade 2 (10%) and Grade 3 (0.4%) adverse reactions (ARs).
The median time to onset from start of COSELA was 15 days (range 1 to 542) and from the preceding
dose of COSELA was 1 day (1 to 15). The median duration was 1 day (range 1 to 151 for the resolved
cases). Injection-site reactions, including phlebitis and thrombophlebitis, resolved in 49 (88%) of the
56 patients and led to discontinuation of treatment in 3 (1%) of the 272 patients.
Monitor patients for signs and symptoms of injection-site reactions, phlebitis, and thrombophlebitis,
including infusion-site pain and erythema during infusion. For mild (Grade 1) to moderate (Grade 2)
injection-site reactions, flush line/cannula with at least 20 mL of sterile 0.9% Sodium Chloride Injection,
USP or 5% Dextrose Injection, USP after end of infusion. For severe (Grade 3) or life-threatening (Grade 4)
injection-site reactions, stop infusion and permanently discontinue COSELA [see Dosage and
Administration (2.2)].
Acute Drug Hypersensitivity Reaction
COSELA administration can cause acute drug hypersensitivity reactions, including facial edema and
urticaria. Acute drug hypersensitivity reactions occurred in 16 (6%) of 272 patients receiving COSELA in
clinical trials, including Grade 2 reactions (2%). One patient experienced a Grade 2 anaphylactic reaction
4 days after receiving COSELA, which resolved with epinephrine, and treatment with COSELA was
continued. The median time to onset from start of COSELA was 77 days (range 2 to 256) and from the
preceding dose of COSELA was 1 day (range 1 to 28). The median duration was 6 days (range 1 to 69 for
the resolved cases). Acute drug hypersensitivity reactions resolved in 12 (75%) of the 16 patients.
Monitor patients for signs and symptoms of acute drug hypersensitivity reactions including facial, eye,
and tongue edema, urticaria, pruritus, and anaphylactic reactions. For moderate (Grade 2) acute drug

hypersensitivity reactions, stop infusion and hold COSELA until the adverse reaction recovers to Grade ≤1.
For severe (Grade 3) or life-threatening (Grade 4) acute drug hypersensitivity reactions, stop infusion and
permanently discontinue COSELA [see Dosage and Administration (2.2)].
Interstitial Lung Disease/Pneumonitis
Severe, life-threatening, or fatal interstitial lung disease (ILD) and/or pneumonitis can occur in patients
treated with cyclin-dependent kinases (CDK)4/6 inhibitors, the same drug class as COSELA. ILD/
pneumonitis occurred in 1 (0.4%) of 272 patients receiving COSELA in clinical trials. The adverse reaction
was Grade 3 and reported 2 months after discontinuing COSELA, in a patient receiving a confounding
medication. The adverse reaction did not resolve.
Monitor patients for pulmonary symptoms indicative of ILD/pneumonitis such as cough, dyspnea, and
hypoxia. For recurrent moderate (Grade 2) ILD/pneumonitis, permanently discontinue COSELA. For severe
(Grade 3) or life-threatening (Grade 4) ILD/pneumonitis, permanently discontinue COSELA [see Dosage
and Administration (2.2)].
Embryo-Fetal Toxicity
Based on its mechanism of action, COSELA can cause fetal harm when administered to a pregnant
woman. Females of reproductive potential should use an effective method of contraception during
treatment with COSELA and for at least 3 weeks after the final dose [see Use in Specific Populations
(8.1, 8.3)].
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the label:
• Injection-Site Reactions, including phlebitis and thrombophlebitis [see Warnings and Precautions (5.1)]
• Acute Drug Hypersensitivity Reactions [see Warnings and Precautions (5.2)]
• ILD/Pneumonitis [see Warnings and Precautions (5.3)]
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 clinical practice.
The safety of COSELA was evaluated in Studies 1, 2, and 3 [see Clinical Studies (14)]. Patients received
COSELA 240 mg/m2 by 30-minute intravenous infusion prior to chemotherapy on each chemotherapy
day. The data described in this section reflect exposure to COSELA among 240 patients (122 patients in
the trilaciclib group and 118 patients in the placebo group) being treated for extensive stage-small cell
lung cancer (ES-SCLC) in 3 randomized, double-blind, placebo-controlled trials: 32 patients with
treatment naïve ES-SCLC received carboplatin (AUC 5 Day 1) + etoposide (100 mg/m2 Days 1-3) every
21 days; 58 received carboplatin (AUC 5 Day 1) + etoposide (100 mg/m2 Days 1-3) every 21 days +
atezolizumab (1200 mg on Day 1) every 21 days; 32 patients with previously treated ES-SCLC received
topotecan (1.5 mg/m2 Days 1-5) every 21 days.
Study 1: COSELA Prior to Etoposide, Carboplatin, and Atezolizumab (E/P/A)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 1 (G1T28-05; NCT03041311) was an international, randomized (1:1), double-blind, placebocontrolled study of COSELA or placebo administered prior to treatment with etoposide, carboplatin, and
atezolizumab (E/P/A) for patients with newly diagnosed ES-SCLC not previously treated with
chemotherapy. The data presented below are for the 105 patients who received study treatment.
Eighty-five percent of patients receiving COSELA and 91% receiving placebo completed 4 cycles
of induction therapy.
Study 2: COSELA Prior to Etoposide and Carboplatin (E/P)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 2 (G1T28-02; NCT02499770) was an international, randomized (1:1), double-blind, placebocontrolled study of COSELA or placebo administered prior to treatment with etoposide and carboplatin
(E/P) for patients with newly diagnosed ES-SCLC not previously treated with chemotherapy. The data
presented below are for the 75 patients who received study treatment.
Seventy-six percent of patients in the COSELA group and 87% of patients in the placebo group completed
at least 4 cycles of therapy. The median duration of treatment was 6 cycles in each treatment group.
Study 3: COSELA Prior to Topotecan
Patients with ES-SCLC previously treated with chemotherapy
Study 3 (G1T28-03; NCT02514447) was an international, randomized (2:1), double-blind, placebocontrolled study of COSELA or placebo administered prior to treatment with topotecan for patients with
ES-SCLC previously treated with chemotherapy. The data presented below are for the 60 patients who
received study treatment with the 1.5 mg/m2 dose of topotecan.
Thirty-eight percent of patients receiving COSELA and 29% of patients receiving placebo completed 5 or
more cycles of therapy. The median duration of treatment was 3 cycles in each treatment group.
Integrated Safety Analysis
The adverse reaction summary presented in Table 3 are pooled safety results from Studies 1, 2, and 3.
The patients included in the pooling are those randomized patients that received at least 1 dose of
COSELA (122 patients) or placebo (118 patients).
Seventy-one percent of patients receiving COSELA and 78% of patients receiving placebo completed at
least 4 cycles of therapy. The median duration of treatment was the same (4 cycles) for patients receiving
COSELA and placebo.
Serious adverse reactions occurred in 30% of patients receiving COSELA. Serious adverse reactions
reported in >3% of patients who received COSELA included respiratory failure, hemorrhage,
and thrombosis.
Permanent discontinuation due to an adverse reaction occurred in 9% of patients who received COSELA.
Adverse reactions leading to permanent discontinuation of any study treatment for patients receiving
COSELA included pneumonia (2%), asthenia (2%), injection-site reaction, thrombocytopenia,
cerebrovascular accident, ischemic stroke, infusion-related reaction, respiratory failure, and myositis
(<1% each).
Fatal adverse reactions were observed in 5% of patients receiving COSELA. Fatal adverse reactions for
patients receiving COSELA included pneumonia (2%), respiratory failure (2%), acute respiratory failure
(<1%), hemoptysis (<1%), and cerebrovascular accident (<1%).
Infusion interruptions due to an adverse reaction occurred in 4.1% of patients who received COSELA.
The most common adverse reactions (≥10%) were fatigue, hypocalcemia, hypokalemia,
hypophosphatemia, aspartate aminotransferase increased, headache, and pneumonia. The most
frequently reported Grade ≥3 adverse reaction (≥5%) in patients receiving COSELA occurring at the same
or higher incidence than in patients receiving placebo was hypophosphatemia.
The most common adverse reactions reported in at least 5% of patients receiving COSELA with a ≥2%
higher incidence compared to patients receiving placebo are shown in Table 3.
Table 3: Adverse Reactions in ≥5% Patients with SCLC Receiving COSELA (with ≥2% Higher
Incidence in COSELA Compared to Placebo)
Adverse Reaction

COSELA (N=122)

Placebo (N=118)

All Gradesa (%)

Grade ≥3 (%)

All Gradesa (%)

Fatigue

34

3

27

Grade ≥3 (%)
2

Hypocalcemiab

24

<1

21

<1
3

Hypokalemiac

22

6

18

Hypophosphatemiad

21

7

16

2

Aspartate aminotransferase
increasede

17

<1

14

<1

Headache

13

0

9

0

Pneumonia

10

7

8

7

Rash

9

<1

6

0

Infusion-related reaction

8

0

2

0

Edema peripheral

7

0

4

<1

Abdominal pain upper

7

0

3

0

Thrombosis

7

3

2

2

Hyperglycemia

6

2

3

0

Graded per NCI CTCAE v4.03x
b
Hypocalcemia=calcium decreased (lab) or treatment-emergent adverse event (TEAE) preferred
term ‘Hypocalcemia’
a

Hypokalemia=potassium decreased (lab) or TEAE preferred terms ‘Hypokalemia,’ ‘Blood
potassium decreased’
Hypophosphatemia=phosphate decreased (lab) or TEAE preferred terms ‘Hypophosphatemia,’ ‘Blood
phosphorus decreased’
e
Aspartate aminotransferase increased=aspartate aminotransferase increased (lab) or TEAE preferred
term ‘Blood aspartate aminotransferase increased’
Grade 3/4 hematological adverse reactions occurring in patients treated with COSELA and placebo
included neutropenia (32% and 69%), febrile neutropenia (3% and 9%), anemia (16% and 34%),
thrombocytopenia (18% and 33%), leukopenia (4% and 17%), and lymphopenia (<1% and <1%),
respectively.
c

d

DRUG INTERACTIONS
Effect of COSELA on Other Drugs, Certain OCT2, MATE1, and MATE 2K Substrates
COSELA is an inhibitor of OCT2, MATE1, and MATE-2K. Co-administration of COSELA may increase the
concentration or net accumulation of OCT2, MATE1, and MATE-2K substrates in the kidney (e.g.,
dofetilide, dalfampridine, and cisplatin) [see Clinical Pharmacology (12.3)].
Refer to the prescribing information for these concomitant medications for assessing the benefit and risk
of concomitant use of COSELA.
Table 4: Potentially Significant Drug Interactions with COSELA
Drugs
Dofetilide

Recommendations
The potential benefits of taking
COSELA concurrently with
dofetilide should be considered
against the risk of QT interval
prolongation.
Dalfampridine The potential benefits of taking
COSELA concurrently with
dalfampridine should be
considered against the risk
of seizures in these patients.
Cisplatin
Closely monitor for
nephrotoxicity.

Comments
Increased dofetilide blood levels may occur in
patients who are also receiving COSELA. Increased
plasma concentrations of dofetilide may cause
serious ventricular arrhythmias associated with QT
interval prolongation, including torsade de pointes.
Increased dalfampridine blood levels may occur in
patients who are also receiving COSELA. Elevated
levels of dalfampridine increase the risk of seizure.
Concurrent treatment with COSELA may increase
the exposure and alter the net accumulation of
cisplatin in the kidney, which may associate with
dose-related nephrotoxicity.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on the mechanism of action, COSELA can cause fetal harm when administered to a pregnant
woman [see Clinical Pharmacology (12)]. There are no available human or animal data on COSELA use to
evaluate for a drug-associated risk of major birth defects, miscarriage or adverse maternal or fetal
outcomes. 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. All
pregnancies have a background risk of birth defect, loss, or other adverse outcomes. However, the
background risk of major birth defects is 2% to 4% and of miscarriage is 15% to 20% of clinically
recognized pregnancies in the United States general population.
Lactation
Risk Summary
There are no data on the presence of trilaciclib in either human or animal milk, the effects on the
breastfed child or the effects on milk production. Because of the potential for serious adverse reactions
in breastfed children, advise lactating women to not breastfeed while taking COSELA and for at least
3 weeks after the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Based on its mechanism of action, COSELA can cause fetal harm if administered to a pregnant woman
[see Use in Specific Populations (8.1)]. Pregnancy testing is recommended for females of reproductive
potential prior to initiating COSELA.
Contraception
COSELA can cause fetal harm when administered to pregnant women [see Use in Specific Populations
(8.1)]. Advise female patients of reproductive potential to use effective contraception during treatment
with COSELA and for at least 3 weeks after the final dose.
Infertility
No studies have been performed in humans to evaluate the effects of COSELA on fertility in either sex.
Based on animal toxicology studies, COSELA may impair fertility in females of reproductive potential [see
Nonclinical Toxicology (13.1)].
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use
In the pooled efficacy dataset from Studies 1, 2 and 3, 46% of 123 patients randomized to COSELA
were ≥65 years of age, and 49% of 119 patients randomized to placebo were ≥65 years of age. No
overall differences in safety or effectiveness of COSELA were observed between these patients and
younger patients.
Hepatic Impairment
Use of COSELA is not recommended in patients with moderate or severe hepatic impairment. No dosage
adjustment is recommended for patients with mild hepatic impairment (total bilirubin ≤ upper limit of
normal [ULN] and aspartate aminotransferase [AST] > ULN, or total bilirubin >1.0 to 1.5 × ULN, irrespective
of AST). The pharmacokinetics of COSELA have not been studied in patients with moderate or severe
hepatic impairment (total bilirubin >1.5 × ULN, irrespective of AST) [see Clinical Pharmacology (12.3)].
PATIENT COUNSELING INFORMATION
Injection Site Reactions, Including Phlebitis and Thrombophlebitis
Inform patients of the signs and symptoms of injection-site reactions, including phlebitis and
thrombophlebitis. Advise patients to contact their healthcare provider immediately for signs and
symptoms of injection-site reactions, including phlebitis and thrombophlebitis [see Warnings and
Precautions (5.1)].
Acute Drug Hypersensitivity Reactions
Advise patients to contact their healthcare provider immediately for signs and symptoms of acute drug
hypersensitivity reactions, including facial, eye, and tongue edema, urticaria, pruritis, and anaphylactic
reactions [see Warnings and Precautions (5.2)].
Interstitial Lung Disease/Pneumonitis
Advise patients to immediately report new or worsening respiratory symptoms [see Warnings and
Precautions (5.3) and Dosage and Administration (2.2)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus and to inform their healthcare
provider of a known or suspected pregnancy [see Use in Specific Populations (8.1)].
Advise females of reproductive potential to use effective contraception during treatment with COSELA
and for at least 3 weeks after the final dose [see Use in Specific Populations (8.1, 8.3)].
Lactation
Advise women not to breastfeed during treatment with COSELA and for at least 3 weeks after the final
dose of COSELA [see Use in Specific Populations (8.2)].
Drug Interactions
Advise patients to inform their health care providers of all concomitant medications, including prescription
medicines, over-the-counter drugs, vitamins, and herbal products [see Drug Interactions (7)].
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Guideline Updates

NCCN Issues First-Ever Guidance
for Wilms Tumor
by KRISTI ROSA

THE NATIONAL COMPREHENSIVE
CANCER NETWORK (NCCN) has issued

races. Additionally, Asian American children may be at lower risk than children of
other races. Another risk factor is having a
guidelines for the management of children
familial history of the cancer.
with Wilms tumor, also known as
1
Wilms tumor is also known to occur
nephroblastoma.
more commonly in children with
The document highlights
aniridia or hemihypertrophy at
evidence-based recommendations
birth; it also can occur as part
for how to maximize benefits
of other rare syndromes such as
while minimizing toxicities in this
WAGR syndrome (Wilms tumor,
patient population. Additionally,
aniridia, genitourinary anomait offers critical information for
lies, and intellectual disability),
the treatment of pediatric tumors,
Denys-Drash syndrome, and
hematologic malignancies, and
Elizabeth A.
Beckwith-Wiedemann syndrome.
other blood disorders that may be
Mullen, MD
“The treatment of Wilms tumor is
encountered relatively infrequently.
guided by the results of a series of sequenThe guidelines also contain diagnostic infortial clinical trials that started back in the
mation for primary care pediatricians to
1960s,” said Frank M. Balis, MD, chair of
ensure that the cancer is identified early and
managed in a way that results in fewer toxicities for patients.
Wilms Tumor at a Glance1
“Keeping up with all of the current literEpidemiology of Wilms tumor
ature for the broad array of children’s
• Accounts for 5% of childhood cancers
oncologic and hematologic malignancies
• Most common primary renal tumor in children
can be daunting. The NCCN guidelines for
(90% of tumors in patients < 20 years)
Wilms tumor provide compiled, annotated,
• 5-year survival is > 90% with treatment
and vetted recommendations for diagno• 75% of Wilms tumors present between ages 1
sis, treatment, and follow-up—in keeping
and 5 years
• Most cases present as a solitary tumor
with NCCN’s goals for streamlining and
• 5% to 13% present as bilateral tumors
improving care so that patients can live
• 10% have multifocal tumors in a single kidney
better lives,” stated Elizabeth A. Mullen,
•
Patterns of spread include:
MD, in a news release. Mullen is a member
• extension locally into the perirenal soft tisof a member of the NCCN guidelines panel
sues, renal vein, and vena cava
for Wilms tumor and practices at the Dana• Wilms tumors metastasize to the lungs,
Farber/Boston Children’s Cancer and Blood
regional lymph nodes, and the liver
Disorders Center in Massachusetts.2
• Wilms tumors rarely metastasize to the bone
Wilms tumor is the most common cancer
and brain tissues
of the kidneys in children and known to
Clinical presentation
affect those aged between 3 years and 4
3
• 83% of patients may present with abdominal
years. In the majority of patients, the tumor
distention and/or an abdominal mass
will present in just 1 kidney, although
• Other common symptoms include:
instances exist of the tumor presenting
• Fever (23%)
in both kidneys.
• Hematuria (21%-15%)
One factor that may increase the risk of
• Hypertension (20%-25%)
Wilms tumor is African American race;
• Less common symptoms include varicocele,
these children tend to be at a slightly higher
hernia, enlarged testicle, congestive heart
risk for this cancer compared with other

the NCCN guidelines panel for Wilms
tumor. “Treatment approaches have been
refined through these clinical trials,
making treatment selection more and more
complex and nuanced,” added Balis, who is
also professor of pediatrics, Louis and
Amelia Canuso Family Endowed Chair for
Clinical Research in Oncology, at the
Children’s Hospital of Philadelphia/
Abramson Cancer Center at the University
of Pennsylvania. Treatment decisions, he
said, should be based on clinical and
biological risk factors, the presence of
unilateral vs bilateral disease, and patient
response to treatment. ■
For a full list of references,
see the article at bit.ly/3gcypKB.

failure, Cushing syndrome, pleural effusion,
and acute abdomen.
• Calcification of the tumor appears in approximately 5% to 10% of Wilms tumors vs 60% to
70% of neuroblastomas.
• Wilms tumors are associated with genetic predisposition syndromes (10%-20%), such as Beckwith-Wiedemann syndrome, WAGR syndrome,
and Denys-Drash syndrome
• If predisposition is present, routine screening
for Wilms tumor is recommended with physical
exam and renal ultrasound every 3 months until
at least 8 years of age.

Treatment
• Consultation with radiation oncologist is recommended at time of diagnosis
• Treatment strategies include:
• observation
• chemotherapy
• radiation
• surgical resection
• Guidelines for Wilms tumor only address favorable histology, defined as
• absence of focal or diffuse anaplasia
• undifferentiated blastemal cells
• completely necrotic cells
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Guideline Updates

Updated Guidelines Offer New Options
for Patients With Clear Cell RCC
by KRISTI ROSA

THE NATIONAL COMPREHENSIVE
CANCER NETWORK (NCCN) has

and chief executive officer of AVEO, stated in
a news release. “As previously announced,
launch efforts are now underway, and we
updated its Clinical Practice Guidelines
are committed to bringing this promisto include tivozanib (Fotivda) as a recoming therapy to as many appropriate
mended regimen for subsequent
patients as possible.”
therapy in patients with clear
Tivozanib is a potent and highly
cell renal cell carcinoma (RCC).1
selective VEGF inhibitor that
The current NCCN guidelines for
targets VEGFRs 1, 2, and 3 and was
RCC categorically make treatment
designed to have a long half-life to
recommendations for frontline
improve tolerability and efficacy.
or subsequent options of patients
In the phase 3 TIVO-3 trial, inveswith the disease. Specifically, the
Michael P. Bailey
tigators set out to compare the use
network now recommends tivozanib
of tivozanib with sorafenib in patients with
as a subsequent treatment for patients with
relapsed/refractory RCC.3
clear cell RCC who have previously received
2 or more systemic therapies (category 2a).
To be eligible for enrollment, patients
The addition of the agent to the guidelines
needed to have histologically or cytologically
follows the March 2021 FDA approval of
confirmed recurrent or metastatic disease
tivozanib for the treatment of adult patients
as well as an ECOG performance status of
with relapsed/refractory advanced RCC,
0 or 1. They also needed to have progressed
after 2 or more previous systemic therapies.
on at least 2 previous regimens, including
The regulatory decision was based primara VEGFR TKI. Patients were stratified by
ily on data from the phase 3 TIVO-3 trial
International Metastatic RCC Database risk
(NCT02627963), which examined tivozanib
and prior TKI regimen.
vs sorafenib (Nexavar); the final hazard ratio
A total of 350 patients were randomized
(HR) for overall survival (OS) was 0.97 (95%
1:1 to receive either tivozanib (n = 170) or
CI, 0.75-1.24; P = .78).2 At a median follow-up
sorafenib (n = 159). Patients received treatment until disease progression. The primary
of 38 months for tivozanib and 40 months for
end point of the trial was PFS, while secondsorafenib, the median OS was 16.4 months
ary end points included OS, objective
(95% CI, 13.4-22.2) and 19.2 months (95% CI,
response rate (ORR), duration of response, as
15.0-24.2), respectively.
well as safety, and tolerability.
Prior data showed that the next-generaOverall, 18% of those (n = 31) on the tivozation VEGF tyrosine kinase inhibitor (TKI)
nib arm experienced a partial response to
significantly improved progression-free
treatment vs 8% in the sorafenib arm (n = 14).
survival (PFS) over sorafenib in patients
The ORR in the investigative arm was
who had received 2 or 3 prior regimens.3 The
34.0% vs 24.0% in the control arm.
median PFS with tivozanib was 5.6 months
Additional data presented during the 2021
(95% CI, 5.3-7.3) vs 3.9 months (95% CI,
Genitourinary Cancers Symposium showed
3.9-5.6) with sorafenib (HR, 0.73; 95% CI,
that among a subset of patients who received
0.56-0.94; P = .0165).
2 prior VEGFR TKIs, the median PFS in the
“[Tivozanib’s] addition to the NCCN
investigative and control arms was
Guidelines provides further validation for its
5.5 months (95% CI, 3.6-7.4) and 3.7 months
potential to serve as an important evidence(95% CI, 3.6-3.9), respectively (HR, 0.57;
based, well-tolerated treatment option
95% CI, 0.39-0.83; P = .003).4 The
for patients with relapsed or refractory
advanced RCC,” Michael P. Bailey, president
ORRs in this subset were 15.2% and
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7.5%, respectively.
Moreover, the HR for PFS in patients who
were in the third line and had received
prior axitinib (Inlyta) was 0.73, while the
ORRs were 18% vs 8% in the investigative
and control arms, respectively. The HR for
PFS in those who were in the fourth line
and previously received axitinib was 0.64,
and the ORR was 11% with tivozanib vs 10%
with sorafenib. Lastly, in third- and fourthline populations with any prior axitinib,
the HR for PFS was 0.68; ORRs in the investigative and control arms were 13% and
8%, respectively.
Regarding safety, treatment-related toxicities were experienced by 84.0% of those
in the tivozanib arm vs 94.0% of those in
the sorafenib arm. Serious treatment-related adverse effects (AEs) were reported
in 11.0% of those on the investigative arm
and 10.0% of those on the control arm. The
most frequently experienced AE that was
grade 3 or 4 in severity in the tivozanib and
sorafenib arms was hypertension, which
was reported in 21.0% vs 14.0% of patients,
respectively. The most common any-grade
toxicities linked with tivozanib included
hypertension (38.0%), diarrhea (33.0%),
fatigue (29.0%), and reduced appetite (27.0%).
Significant dose reductions and interruptions because of toxicities were reported
with tivozanib and sorafenib at 48.0% vs
63.0%, respectively (P = .0164), despite
patients having almost double the average
time of cycles initiated for the tivozanib
arm, at 11.9 months vs 6.7 months, respectively. Eight percent of patients on the
investigative arm experienced treatmentrelated toxicities that resulted in permanent
discontinuation of treatment vs 15.0% in the
control arm. ■
For a full list of references,
see the article at bit.ly/3ci0ygT.
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ADCs Show Promise in NSCLC
But Have a Long Road Ahead
THE POTENTIAL ROLE FOR antibodydrug conjugates (ADCs) for treating patients
with non–small cell lung cancer (NSCLC)
continues to evolve as new data challenge
investigators to reexamine their approaches.
Fam-trastuzumab deruxtecan-nxki
(Enhertu), an ADC already generating excitement in breast and gastric cancers, showed
early signs of promise in patients with
NSCLC with HER2 mutations or HER2 overexpression, according to data from the
DESTINY-Lung01 (NCT03505710) trial.1,2
Additionally, ADCs have begun to
make their mark against novel targets.
Investigators presented data from a phase
1 trial (NCT03260491) that examined patritumab deruxtecan, which includes an
anti-HER3 antibody, in patients with EGFRmutated NSCLC.3 No approved HER3-directed
agents are available for NSCLC, despite its
expression in EGFR-mutated disease.
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Data from an early analysis of the phase 1
TROPION-PanTumor01 trial (NCT03401385)
that examined the TROP2-directed ADC
datopotamab deruxtecan also have been presnted4 (T A B L E 1-4).
“We’re being very innovative and there’s an
exciting new class of drugs that we still need
to learn more about because we can’t ignore
their activity [in lung cancer], and those are
the ADCs,” said Stephen V. Liu, MD, during
an OncLive® Lung Cancer Talk video program.
Liu was joined by Heather A. Wakelee, MD;
Benjamin Levy, MD; and Sarah Goldberg, MD,
MPH, in reviewing the latest data for
3 ADCs that may carve out a path forward
for these compounds in patients with metastatic lung cancer.
There are a lot of different ways to
LIU
attack mutated cancers [beyond
tyrosine kinase inhibitors (TKIs)].
Dr Goldberg, we saw some data at the 2020

World Conference on Lung Cancer, and also
some data at the 2020 [American Society of
Clinical Oncology Virtual Scientific Program],
about the ADC trastuzumab deruxtecan.
What are your thoughts on that drug?
First, I agree with you, this
GOLDBERG
class of drugs, the ADCs,
are really up and coming in lung cancer and I
think we’ve seen some really interesting data
now. The data for trastuzumab deruxtecan I
think looks exciting and I think in general it
was an exciting World Lung with all of these
different agents.
Trastuzumab deruxtecan is an ADC, which
links an anti-HER2 antibody with a topoisomerase 1 inhibitor, really trying to deliver
chemotherapy to cells that express HER2.
This is an interesting study [DESTINYLung01]. It was a phase 2 trial that included
2 populations of patients: those who had
HER2 overexpression, which was defined

ILLUSTRATIONS BY YUDHAADTYO

by BRITTANY LOVELY

as IHC [immunohistochemistry] 2+ or 3+
expression; and those with HER2 mutations.
In the group of patients who had HER2
overexpression, it was a pretty small cohort
and there were about 10 patients who were
IHC 3+ and 39 patients with 2+ expression by IHC. Response rates varied based
on the expression and among those patients
with mutations. So the response rates were
approximately 20% or so for patients with
overexpression of 3+ and approximately
25% for those who were 2+. The duration of
response was approximately 6 months in both
of those groups.
Interestingly, the disease control rate was
higher—approximately 80%—for those with
an IHC of 3+. There is real activity there,
although lower than probably we would
like to see for patients historically with a
targeted therapy.
The other cohort for patients with
HER2-mutant disease, I think is really an
interesting population where the response
rate was above 60%, almost 62%. You can
also see the benefit in the patients with
HER2-mutant disease even over those with
HER2-expressing disease in the progression-free survival data; it was approximately
14 months, whereas for patients with HER2
overexpression it was approximately 5
months. So again, I think in either population
we’re seeing activity and I think it’s really
something to keep an eye on as to whether
this can be a drug that we use in those populations. But it’s really the patients with
HER2-mutant disease that seem to derive
the most benefit.
Something that is also really important
about this drug is that it is somewhat toxic.
Grade 3 treatment-related AEs [adverse
events] occurred in more than half of the
patients. Approximately 20% of patients
required dose discontinuation because of AEs
and about a third required dose reductions.
Many AEs were chemotherapy-like toxicities, such as cytopenia, fatigue, and nausea.
But one thing that we should probably all
keep in mind when we’re using this class
of drugs is the potential for ILD [interstitial lung disease]. That occurred in 16% of
patients. Grade 5 ILD, so ILD that eventually
resulted in death, was reported for 3 patients,
so it’s something to keep an eye on. I think
this is still potentially a drug that we may see

moving forward, but it does have its share of
toxicity for the patients.
To me, trastuzumab deruxtecan is a
LIU blockbuster in HER2-mutant disease.
You’ve got a response rate of 60% in heavily
pretreated patients with a PFS [progression-free survival] of 14 months. Now, that’s
the upper limit of the 95% confidence interval,
so that’ll probably follow a bit and we’ll see
how much it falls. But it looks great in the
HER2-mutant population and it looks OK in
those with HER2 overexpression.
Dr Levy, if we were sitting here a year ago,

and I asked you what is going to be the better
predictor for an ADC overexpression or mutation, what would you have said?
I would have said overexpression,
LEVY
given what we know about these
drugs. And I think we’re still learning how
these drugs work, but it makes sense. I’m a
simple guy, the more protein you have on the
cell, it would seem more likely to be able to be
targeted by a drug going after that protein.
And it’s weird, right? [We are seeing] 3 times
the response rate in the patients with HER2mutant disease vs those with HER2

T A B L E . Fi n di n gs fo r A D C s i n M et a st a ti c N SC LC 1 -4

Trastuzumab deruxtecan (NCT03505710) in HER2-mutant tumors
Outcome

Trastuzumab deruxtecan (N = 42)

ORR (95% CI)

61.9% (45.6%-76.4%)

CR

2.4%

PR

59.5%

SD

28.6%

PD

4.8%

Median DOR, months (95% CI)

NR (5.3-NE)

Median PFS, months (95% CI)

14.0 (6.4-14.0)

Trastuzumab deruxtecan (NCT03505710) in tumors with HER2 overexpression
Outcome

Total population (N = 49)

ORR (95% CI)

24.5% (95% CI, 13.3%-38.9%)

Median PFS, months (95% CI)

5.4 (2.8-7.0)

Median OS, months (95% CI)

11.3 (7.8-NE)
IHC 2+ (n = 39)

IHC 3+ (n = 10)

ORR (95% CI)

25.6% (13.0%-42.1%)

20% (2.5%-55.6%)

SD

41%

60%

DCR

66.7% (49.8%-80.9%)

80.0% (44.4%-97.5%)

DOR, months (range)

5.8 (3.2-NE)

6.0 (NE-NE)

Patritumab deruxtecan (NCT03260491)
Outcome

Patritumab deruxtecan 5.6 mg/kg (N = 56)

ORR (95% CI)

25% (14.4%-38.4%)

CR

2%

PR

23%

SD

45%

Median DOR, months (range)

7 (3-7)

Datopotamab deruxtecan (NCT03401385)
Outcome

4 mg/kg
(n = 40)

6 mg/kg
(n = 39)

8 mg/kg
(n = 80)

ORR (95% CI)

23% (n = 9)

21% (n = 8)

25% (n = 20)

Confirmed CR/PR

n =7

n =6

n = 19

PD

15%

21%

9%

DCR

73%

67%

80%

ADC, antibody-drug conjugate; CR, complete response; DCR, disease control rate; DOR, duration of response; NE, not estimable; NSCLC, non–
small cell lung cancer; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial
response; SD, stable disease.
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overexpression. I know these weren’t direct
comparisons here or randomization but
looking at these 2 separate cohorts [the data
are] very different. And I think we’re just
trying to learn.
I would have never thought that HER2
mutations were the predictive biomarker for
this drug. And I think we’re still wrestling
with ADCs, how they work, who they’re for.
Not just for HER2 but for others that we’ll
talk about. But I would have thought overexpression would have been really what would
be at play here.
We know differently now, but
WAKELEE
if you had asked me in the
past, it makes sense—you’re hitting the target
and the target isn’t the intercellular target
that we think about with the TKIs, it’s the
protein target. And so it is hard to explain.
Dr Goldberg mentioned toxicities
LIU
here. I agree with the way you put it
that they seem like chemotherapy toxicities,
but the efficacy is so much greater than
chemotherapy and bridges the gap between
those, which I think speaks to its design.
ADCs have so much potential, we’re seeing
them all over the place. There was another
ADC, which Dr Wakelee, I know you treat a
large EGFR-mutant patient population, so you
were tuned in for this other ADC that was
targeting HER3, right?
[When considering] EGFR,
WAKELEE
which is also HER1, and then
HER2 and HER3, a very closely related family,
it certainly makes sense to be going after that
in patients whose tumors have alterations in
the EGFR pathway. [NCT03260491] included
patients who had previously had chemotherapy, previously had an EGFR TKI, and so lots
of prior therapies.
Despite this, the confirmed response rate
was approximately 25% with patritumab
deruxtecan. Is that strikingly better than
second-line chemotherapy? It is a little bit
better, but it is also not 50%. That is one of
the criticisms we hear, that these ADCs are
just fancy chemotherapy. Dr Goldberg talked
about the toxicity with the trastuzumab
deruxtecan. And with patritumab deruxtecan
you’ve still got the deruxtecan and so you’ve
got the same toxicity.
There is a pneumonitis risk, which is a
little bit lower than what was presented
in [DESTINY-Lung01], but you also have
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thrombocytopenia, neutropenia, so chemotherapy-like toxicities, rather than the EGFR
toxicities that we’re used to thinking about.
You’ve also got a duration of response
that’s approximately 7 months; it’s not quite
as fabulous as we’ve seen in some of the
more targeted therapies, but I think it’s still
encouraging. It’s a different way of thinking about treating the disease. HER3 is kind
of the silent partner with HER2 and HER1
and it hasn’t been something we’ve targeted
previously, yet it’s always there when we’re
dealing with EGFR or HER2.
It made a lot of sense to go after HER3
and I think that the data are encouraging.
We are going to need to see a bit more and
I think we’re probably going to need to see
some randomized comparisons to chemotherapy options that we would otherwise be
using, such as docetaxel or docetaxel plus
ramucirumab [Cyramza]. Those sorts of
comparisons might be needed.
Or it might be that this is another treatment option. The more options that we have,
the more lines of therapy, the more we’re
helping our patients live as long as possible.
Well put. I think that one of the big
LIU
advantages of patritumab deruxtecan
over docetaxel is that it is simply not
docetaxel [which can be a tough drug]. That is
a huge, huge advantage for patritumab
deruxtecan. This is clearly an area of need.
Osimertinib [Tagrisso] has been around for a
while and we’ve adapted that. After osimertinib, the bottom kind of falls out. This is really
a need in your practice, Dr Goldberg?
Oh, absolutely. I completely
GOLDBERG
agree. I think we were so
excited when we see a patient with an EGFR
mutation, because we have a great drug,
osimertinib. But then what? I think this
is a big need.
We often will give patients chemotherapy
after [osimertinib], which is fine, but I think if
we had other options, I think we would all be
excited to use them. And, I agree with what Dr
Wakelee said, I think the response rate is kind
of on par with a lot of other chemotherapies,
but there still could be a role. Many of these
patients are younger and otherwise healthy
and they can oftentimes tolerate multiple lines
of therapy and more options are better.
One thing that would be nice to see with
activity [attributed to] HER3 expression with

this drug is that maybe it’s a biomarker
within the EGFR-mutant population. Those
are things that will hopefully enrich patients
that are likely to benefit, and then we’ll see,
hopefully, higher response rates if we get the
biomarker fine-tuned.
We also learned that ADCs are not
LIU
just for driver-positive cancers.
That’s right. We’ve got another
LEVY ADC, datopotamab deruxtecan,
which targets Trop2, a glycoprotein that is
highly expressed on a variety of solid tumor
malignancies, including NSCLC. It makes
sense to explore this drug in patients with
NSCLC and we had the first-in-human study
results presented at [2020 World Lung].
Approximately 175 patients were treated in
this phase 1 study with single-agent datopotamab deruxtecan and there was a 4-,
6- and 8-mg cohort for a total of 175 patients.
Approximately half of the patients in each
of the cohorts had 3 or more lines of prior
therapy; they didn’t have to have Trop2
expression to be on the study.
We saw a response rate of approximately
20% to 25%, depending on the cohort that was
evaluated. If you look at some of the spider
plots, some of these responses were durable and meaningful. And then, in terms of
toxicity, there were some of toxicities similar
to what we’ve seen before; more GI [gastrointestinal] toxicities than we’ve seen with
others including nausea, stomatitis, fatigue,
vomiting, decreased appetite, and constipation. Interestingly, we didn’t see a lot of
neutropenia, which we’ve seen with the
other Trop2 ADCs.
As we learn more and more how to
use these drugs, it will be important to
understand how to manage the ILD associated with them.
I think another thing we need to do
LIU
is we have to decouple ADCs with the
thought that you need overexpression.
Because clearly you don’t. I think that the 4 of
us are reasonably logical and although it’s
logical that you would need [overexpression]
there, you don’t. We’ll let [other investigators]
explain why, but we just need to decouple that
with ADCs, because they’re not going
anywhere. These are clearly active drugs. ■
For a full list of references,
see the article at

.

IN HER2+ EARLY BREAST CANCER (EBC),

UNDERSTAND HER RISK
OF RECURRENCE

HER2=human epidermal growth factor receptor 2.

HER RISK OF RECURRENCE REMAINS,

EVEN AFTER NEOADJUVANT
TREATMENT
Your patients with HER2+ EBC are still at risk of recurrence, regardless
of the outcome of neoadjuvant treatment and surgery.1,2

The CTNeoBC pooled-analysis
assessed the risk of recurrence
following neoadjuvant treatment
among patients with breast cancer,
including HER2+ EBC, based on
historic data1

The pooled-analysis showed that patients were still at risk of recurrence
following neoadjuvant therapy, even if a pathological complete response
(pCR) was achieved; and the risk of recurrence was even higher for those
with residual invasive disease.1
This analysis included 12 international trials published between
January 1, 1990, and August 1, 2001, assessing neoadjuvant treatment
in patients with various breast cancer subtypes.1

Association between pCR and event-free
survival (EFS)* in the HER2+ subgroup analysis
of the CTNeoBC study1
1.0

EFS Probability

0.8

0.6
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0.2

pCR (n=586)

no pCR (n=1403)

HR=0.39 (95% CI: 0.31-0.50)
0.0
0
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40

60

80

100

120

Months since randomization
*EFS was calculated as the interval from randomization to occurrence of disease progression resulting in inoperability,
loco-regional recurrence (after neoadjuvant therapy), distant metastases, or death from any cause.1

1,989 patients with HER2+ tumors were included in the subgroup
analysis. 55% of which did not receive a full year of adjuvant
HER2-targeted monotherapy treatment.1

While there are different paths you can choose
for your patient with HER2+ EBC, her treatment
shouldn’t stop at neoadjuvant therapy.

Discover possible adjuvant treatment
options that may be right for her*:
For patients who achieve pCR, visit
PCRinEBC.com
For patients who do not achieve pCR, visit
NoPCRinEBC.com
*There may be other treatment options available for your patients.

References: 1. Cortazar P, Zhang L, Untch M, et al. Pathological complete response and long-term clinical benefit in
breast cancer: the CTNeoBC pooled analysis. Lancet. 2014;384(9938):164-172. 2. Data on file. Genentech, Inc.
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CD20-Targeting Antibodies Are Shaping
a New Landscape for B-Cell Cancers
by JANE DE LARTIGUE, PhD

© LINDA BARTLETT - NATIONAL CANCER INSTITUTE

THE IDEA OF USING ANTIBODIES to

novel agents in development (T A B L E 2 ). In
a race to the finish line, Roche, Genentech,
and Genmab/AbbVie have all initiated phase
3 clinical trials of their CD20 x CD3 bispecifics. At the same time, these companies and
others with similar drugs in the works are
having to reckon with the potential risk of
toxicities that accompany the use of T-cell–
engaging drugs.14

selectively target tumors originated over a
century ago but gained traction in the 1970s
with the introduction of hybridoma technology, which enabled production of monoclonal
antibodies (mAbs).1 Among the pioneering
targets for antibody therapy was CD20, the
pursuit of which ultimately led to the first
FDA-approved mAb for cancer therapy, rituximab (Rituxan), and defined a new era in the
management of B-cell malignancies.2
THE RITUXIMAB ERA
Several CD20-targeting mAbs are now
Since its initial approval in 1997, rituximab
available for the treatment of both indolent
has revolutionized the treatment of B-cell
and aggressive forms of B-cell non-Hodmalignancies, which strongly express
gkin lymphoma (NHL) in the
its target antigen, CD20.2,15 As a
front line, at relapse, and as
single agent and in combinamaintenance therapy.3-7 In
tion with chemotherapy
or, more recently, with
recent years, the clinical
various targeted therutility of these agents
apies, rituximab has
has expanded with
prolonged progresrational combinasion-free survival
tions of CD20 mAbs
(PFS) and, in some
plus targeted thercases, overall survival
apies (TABLE 1 3-11).
in the frontline setting
The combinations
and beyond.2,15,16 To
pair CD20 mAbs with
the Bruton tyrosine
address challenges
kinase (BTK) inhibiwith intravenous admintor ibrutinib (Imbruvica),
istration, the FDA has also
the BCL2 inhibitor venetoclax
approved a subcutaneous form of
The growth of hybrid cells in large rituximab, (Rituxan Hycela),15,17
(Venclexta), the PI3Kδ inhibitor
quantities, enabled by hybridoma
idelalisib (Zydelig), or the immu- technology, has paved the way for and the expiration of the rituxnomodulatory drug lenalidomide monoclonal antibody development. imab patent in 2018 saw the
(Revlimid).8-11
emergence of several biosimilars
in the United States and Europe.7,18
The focus on combinations is continuing.
TG Therapeutics is developing a novel CD20
Although rituximab is highly effective, a
mAb, ublituximab, which has shown promsignificant number of patients relapse on or
ise in combination with its newly approved
are refractory to this treatment. Development
PI3Kδ inhibitor, umbralisib (Ukoniq), in the
of the next-generation CD20 mAbs ofatutreatment of patients with chronic lymphomumab (Arzerra) and obinutuzumab
cytic leukemia (CLL). The FDA is reviewing
(Gazyva) focused on modulating the charan application for this combination, dubbed
acteristics of these antibodies to capitalize
U2, to which the agency previously granted a
on certain antibody effector functions in an
fast track designation.12,13
effort to improve clinical efficacy and overcome resistance.15,17,19
Meanwhile, a growing number of bispecific
antibodies targeting CD20 and CD3, a second
Ofatumumab demonstrated enhanced antiantigen expressed on T cells, are among the
tumor activity in preclinical models, including

rituximab-resistant cell lines, but this did not
appear to translate into clinical superiority
over rituximab.15,17 Obinutuzumab, meanwhile,
did demonstrate superiority over rituximab
in patients with CLL and follicular lymphoma
(FL) when each drug was combined with
chemotherapy. Although obinutuzumab was
accompanied by an increase in toxicity, the
agent is a frontline treatment option in combination with targeted therapy in CLL and with
chemotherapy in FL.15,20,21
The FDA also has approved 2 CD20-targeted
radioimmunotherapies for use against B-cell
lymphoma: iodine 131 (131I)-tositumomab
(Bexxar) and yttrium 90 (90Y)-ibritumomab
tiuxetan (Zevalin). However, neither has been
broadly adopted into clinical practice, and
Bexxar was withdrawn from the market in
2013 for commercial reasons.22,23

THE NEXT GENERATION
The latest CD20 mAb in development is
ublituximab, which TG Therapeutics is
currently testing in combination with its
recently approved PI3Kδ inhibitor umbralisib
in 2 phase 3 trials. Results from the UNITYCLL trial (NCT02612311) were presented at
the 62nd American Society of Hematology
(ASH) Annual Meeting and Exposition, held
in December 2020.12
The U2 combination significantly prolonged
PFS compared with standard-of-care chemoimmunotherapy (obinutuzumab plus
chlorambucil) in patients with both treatment-naïve and relapsed/refractory CLL.12 TG
Therapeutics has completed a rolling submission of a biologics license application for this
combination in CLL.13
A number of ongoing clinical trials are
evaluating the U2 combination, including
as part of a triplet regimen with venetoclax
in patients with relapsed/refractory CLL.
Data from a phase 1/2 trial (NCT03379051)
presented at ASH 2020 showed the triplet to
be well tolerated and highly effective in this
population, with an overall response rate
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The CD20 Network

An Ideal Target

CD20 IS A NONGLYCOSYLATED PROTEIN that belongs to the
membrane-spanning 4A family. It spans the membrane 4 times, forming 2
extracellular loops (1 large and 1 small), with the amino- and carboxytermini both extending intracellularly into the cytoplasm.1-4
CD20 has no known ligand, and its precise physiological function
remains poorly defined. Its best-characterized potential cellular functions
include roles as a calcium channel and in B-cell receptor signaling.1-3
Much clearer are the properties that make CD20 an ideal therapeutic
target for anticancer therapy. CD20 is a pan–B-cell marker; in addition
to being highly expressed by normal B cells, it is found on the majority of
malignant ones. However, the level of expression varies with the specific
type of cancer; the lowest CD20 expression levels are observed in chronic
lymphocytic leukemia, whereas diffuse large B-cell lymphoma has some of
the highest.1,2,5
Importantly, CD20 expression on other cell types is limited, which
reduces the possibility of off-target effects. Furthermore, CD20 is not

FIGUR E.

CD20-Directed Antibodies in Action2,3
Major mechanisms
Complement-dependent cytotoxicity

Antibody-dependent cellular cytotoxicity

FcγRIIIa

FcγRIIIa

Direct lysis/apoptosis

AKT

Investigators have described several major mechanisms through which CD20-directed monocolonal antibodies kill cancer cells. These include, from top, activating a cascade of proteins through the complement system
to disrupt the membrane attack complex (MAC), binding to Fc receptors on the surface of natural killer (NK)
immune effector cells, and apoptosis through direct induction of cell-signaling networks. The antibodies also
may induce an adaptive antitumor immune response.
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expressed on the hematopoietic stem cells from which B cells are derived,
nor is it found on the antibody-producing plasma cells into which they
differentiate. Thus, targeting CD20-expressing cells with monoclonal antibodies (mAbs) should not affect the humoral immune response, and a pool
of stem cells that can replenish B cells remains after therapy. Another
advantage of CD20 as a target is that the absence of a known ligand
means there should be no endogenous competitors to interfere with antibody binding.1,3
Anti-CD20 mAbs are thought to act through several different mechanisms to kill cancer cells ( F I G U RE 2-3). After an mAb binds to CD20 on the
surface of a target cell, its Fc domain can activate antibody-dependent
cellular cytotoxicity (ADCC) through interactions with Fc receptors on the
surface of immune effector cells.2,3
Antibodies can activate the complement system (complement-dependent cytotoxicity; CDC), a cascade of proteins that assemble a membrane
attack complex that disrupts the target cell’s plasma membrane, causing
cell lysis and death. They can also trigger direct killing of the target cell
through induction of apoptosis. Finally, there is evidence that anti-CD20
mAbs may induce long-term adaptive antitumor immune responses by
promoting activation of effector T cells, the “vaccine effect.”2,3
The contributions of these effector mechanisms to the clinical activity
of FDA-approved anti-CD20 mAbs vary. Broadly speaking, anti-CD20 antibodies are divided into 2 categories based on their ability to induce the
redistribution of CD20 into lipid rafts in the cell membrane.1,3,6 Type I antibodies, such as rituximab (Rituxan) and ofatumumab (Arzerra), have this
capability; as a result, they more effectively activate CDC. However, the
sole FDA-approved type II antibody, obinutuzumab (Gazyva), does not.1,3,6
Although ofatumumab is a type I antibody similar to rituximab, it binds
to a different CD20 epitope that encompasses both extracellular loops,
placing it in closer proximity to the membrane and making it an even more
potent inducer of CDC. Obinutuzumab binds to an epitope that partially
overlaps that of rituximab, but because obinutuzumab is a type II antibody
and has a modified hinge domain, its binding orientation is quite different.
Furthermore, obinutuzumab has been glycoengineered to have nonfucosylated sugars on its Fc domain. This improves its binding to Fc receptors
on immune effector cells, making it more effective at evoking ADCC.1,3,6,7
Ublituximab is a type I antibody that targets a unique CD20 epitope and,
similar to obinutuzumab, has been glycoengineered to modify its effector
functions. It demonstrates similar levels of CDC compared with rituximab,
but significantly enhanced ADCC, resulting in greater antitumor efficacy in
preclinical models.5 ■
For a full list of references, see the article at
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T ABLE 1. FDA-Approved Antibodies and Combinations Targeting CD203-11

Drugs and combinations
(brand name; manufacturer[s])

Date of approvala

Tumor types

Rituximab
(Rituxan; Genentech/Biogen)

1997

FL, DLBCL, CLL

Ofatumumab
(Arzerra; Novartis)

2009

CLL

Obinutuzumab
(Gazyva; Genentech)

2013

CLL, FL

Rituximab-abbs
(Truxima; Teva Pharmaceuticals/Celltrion)

2018

NHL, CLL

Rituximab-pvvr
(Ruxience; Pfizer)

2019

NHL, CLL

Rituximab-arrx
(Riabni; Amgen)

2020

NHL, CLL

2002

NHL

2018, 2020

WM, CLL

Rituximab + idelalisib (PI3K)
(Zydelig; Gilead)

2014

CLL

Rituximab + venetoclax (BCL2)
(Venclexta; Genentech/AbbVie)

2018

CLL

Obinutuzumab + ibrutinib

2019

CLL

Obinutuzumab + venetoclax

2019

CLL

Monoclonal antibodies

Biosimilars

Radiolabeled antibody
Ibritumomab tiuxetan
(Zevalin; Acrotech Biopharma)
Anti-CD20 agent plus targeted therapy (target)a
Rituximab + ibrutinib (BTK)
(Imbruvica; Pharmacyclics/Janssen Biotech)

CLL, chronic lymphocytic leukemia; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; MZL, marginal zone lymphoma;
NHL, non-Hodgkin lymphoma; WM, Waldenström macroglobulinemia.
Approval dates are for the initial approvals for the single agents and the new indications for the combination regimens.

a

(ORR) of 100% among the 19 patients who
completed 12 cycles of therapy, and 42% of
patients achieving complete remission.24 The
ongoing ULTRA-V trial (NCT03801525) is
studying this triplet in patients with treatment-naïve and relapsed/refractory CLL.
Ublituximab also showed significant promise in combination with ibrutinib in the phase
3 GENUINE trial (NCT02301156), the results
of which have been recently published.
Among 126 patients with relapsed/refractory
CLL randomized to receive ublituximab plus
ibrutinib (n = 64) or ibrutinib alone
(n = 62), the ORR was 83% and 65%, respectively (P = .02).25

TWO TARGETS MAY BE
BETTER THAN ONE
A major focus of ongoing clinical oncology research is bispecific antibodies, which

simultaneously target 2 antigens—1 on
malignant cells and 1 on T cells—in an effort
to redirect the cytotoxic effects of T cells
against the tumor. Although only 1 bispecific antibody, blinatumomab (Blincyto), is
currently approved for cancer treatment by
the FDA, hundreds of clinical trials are ongoing worldwide and analysts predict the global
market will reach $12 billion by 2026.26
Among those agents in clinical trials are
several targeting CD20 and a component
of the T-cell receptor, CD3. Notably, these
bispecifics differ from blinatumomab, a
single-chain variable fragment–based agent
that targets CD19 rather than CD20. The
CD20 x CD3 bispecifics in development are
composed of full-length antibodies in an
attempt to improve pharmacokinetics and
avoid the continuous intravenous infusion
necessary with blinatumomab.14

The most advanced of the CD20 x
CD3 bispecifics in development include
mosunetuzumab (RG7828). A series of
presentations at ASH 2020 highlighted the
safety and efficacy of this drug in phase
1/2 clinical trials. In the ongoing GO40515
trial (NCT03677141), mosunetuzumab
in combination with cyclophosphamide,
hydroxydaunorubicin, vincristine (Oncovin),
and prednisolone (CHOP) chemotherapy elicited ORRs of 86% in patients with
relapsed/refractory NHL and 96% in patients
with treatment-naïve diffuse large B-cell
lymphoma (DLBCL). Investigators observed
complete responses (CRs) in 71% and 85% of
patients, respectively.27
Mosunetuzumab also showed promising
efficacy as a frontline chemotherapy-free
option for patients with DLBCL who are
elderly or unfit for chemoimmunotherapy.
The 19 patients in cohort B of the ongoing
GO40554 trial (NCT03677154), who received
intravenous mosunetuzumab monotherapy,
had an ORR of 58% and a CR rate of 42%.28
In the GO29781 trial (NCT02500407),
mosunetuzumab is being tested in patients
with relapsed/refractory B-cell lymphomas.
Among patients with FL who had received
at least 2 prior systemic therapies, the ORR
was 68%, with 50% of patients achieving
CRs. On the basis of these results and its
manageable safety profile, mosunetuzumab
received a breakthrough therapy designation for this indication.29,30
Initial phase 1/2 (NCT03625037) data for
epcoritamab (GEN3013), which was created
using Genmab’s DuoBody technology and
is being jointly developed with AbbVie,
were presented at ASH 2020. Among heavily pretreated patients with B-cell NHL
enrolled in the dose-escalation phase of the
trial, the ORR was 66.7% for patients with
DLBCL (n = 18) who received doses of 12 mg
or above and 100% for the 8 patients with FL
who received doses of 0.76 mg or above. Two
patients with blastoid variant mantle cell
lymphoma also had responses. All patients
with DLBCL previously treated with chimeric antigen receptor (CAR) T-cell therapy
(n = 4) achieved a response.31
Meanwhile, Roche is developing glofitamab (CD20-TCB), a CD20 x CD3 bispecific
antibody with several distinctive design
features, including a 2:1 format
Vol. 22 | No. 11 | JUNE 2021
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(2 CD20-binding arms to 1 CD3-binding
arm). In preclinical studies, the agent
demonstrated greater potency compared
with bispecifics with a 1:1 format.32

In an ongoing phase 1 clinical trial
(NCT03075696) of glofitamab in patients
with relapsed/refractory B-cell NHL, the
ORR was 53.8% across all doses tested

T ABLE 2. Select Clinical Trials of Novel CD20-Directed Therapies

Drug
(industry developer)

Description of development
(trial name if applicable; ClinicalTrials.gov identifier)

Glycoengineered CD20 monoclonal antibody
Ublituximab
(TG-1101; TG Therapeutics)

Phase 3
+ umbralisib (PI3Kδ) in CLL (UNITY-CLL/NCT02612311)a
Phase 2/3
+ umbralisib +/- bendamustine in NHL
(UNITY-NHL/NCT02793583)
+ umbralisib +/- venetoclax (BCL2) in CLL
(ULTRA-V/NCT03801525)
Phase 2
+ umbralisib and acalabrutinib (BTK) in CLL (NCT04624633) and MCL
(NCT04783415)b

Bispecific antibodies targeting CD3 and CD20
Mosunetuzumab
(RG7828; Genentech)

Phase 3
+ lenalidomide (IMiD) in FL (NCT04712097)b
Phase 1/2
+ polatuzumab vedotin (CD79) in NHL (NCT03671018)
+/- atezolizumab (PD-L1) in NHL/CLL (NCT02500407)
+/- polatuzumab vedotin in DLBCL (NCT03677154)

Epcoritamab
(GEN3013; Genmab/AbbVie)

Phase 3
Single agent in DLBCL (NCT04628494)
Phase 1/2
+ R-CHOP; rituximab and lenalidomide; rituximab and bendamustine;
R-DHAX/C; or gemcitabine and oxaliplatin in NHL (NCT04663347)
Single agent in B-cell lymphomas (NCT03625037)

Odronextamab
(REGN1979; Regeneron Pharmaceuticals)

Phase 2
Single agent in NHL (NCT03888105)a
Phase 1
+ rituximab in CD20+ NHL and as single agent
in CLL (NCT02290951)a

Glofitamab
(CD20-TCB; Roche)

Phase 3
+ gemcitabine and oxaliplatin in DLBCL (NCT04408638)
Phase 1
+ RO7227166 (CD19/41BB) (after pretreatment with obinutuzumab
[CD20]) in NHL (NCT04077723)
+ atezolizumab or polatuzumab vedotin in NHL (NCT03533283)

IGM-2323
(IGM Biosciences)

Phase 1
Single agent in NHL (NCT04082936)

Bispecific antibody targeting CD47 and CD20
IMM0306
(ImmuneOnco Biopharmaceuticals)

Phase 1
Single agent in NHL (NCT04746131)b

Chimeric antigen T-cell therapy
PBCAR20A
(Precision BioSciences)

Phase 1/2
Single agent in NHL or CLL/SLL (NCT04030195)

BTK, Bruton tyrosine kinase; CLL, chronic lymphocytic leukemia; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; IMiD, immunomodulatory drug; MCL, mantle cell lymphoma; NHL, non-Hodgkin lymphoma; R-CHOP, rituximab plus cyclophosphamide, hydroxydaunorubicin,
vincristine (Oncovin), and prednisolone; R-DHAX/C, rituximab, dexamethasone, cytarabine, and oxaliplatin/carboplatin; SLL, small lymphocytic
lymphoma.
Trial is ongoing but not actively recruiting participants.
Trial is not yet recruiting.

a

b
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(0.005-30 mg), with a CR rate of 36.8%. The
ORR was 65.7%, including 57.1% CRs, among
patients treated with the recommended
phase 2 step-up dosing schedule (2.5 mg on
cycle 1 day 1; 10 mg on cycle 1 day 8; and 30
mg on cycle 2 day 1).33

MANAGING TOXICITY
Because these bispecific antibodies engage
cytotoxic T cells, a major concern is the
development of T-cell–mediated toxicities,
particularly cytokine release syndrome
(CRS), which can be fatal. Investigators
are evaluating a number of strategies to
manage CRS and other toxicities, including
step-up dosing, obinutuzumab pretreatment
(designed to deplete peripheral and tissuebased B cells and minimize the potential for
systemic activation of effector cells outside
the tumor), and antibody designs that reduce
the risk of T-cell overactivation.14,32
Odronextamab (REGN1979) is a first-inclass, hinge-stabilized, IgG4-based CD20
x CD3 bispecific antibody designed to have
reduced effector function.34 In spite of
these modifications, there have been issues
with CRS in clinical trials of odronextamab, prompting the FDA to place a partial
clinical hold on several ongoing studies
(NCT02290951 and NCT03888105).35 In May,
Regeneron Pharmaceuticals said the FDA
lifted the holds after trial protocols were
amended to further reduce the risk of grade
3 and higher CRS during step-up dosing and
that enrollment will resume.36
In data from 1 of these studies
(NCT02290951), odronextamab demonstrated promising efficacy in patients with
relapsed/refractory NHL (N = 127), including those previously treated with CAR T-cell
therapy. Grade 3 CRS was observed in
8 patients and grade 4 CRS in 1 patient, with
most events occurring during the first
2 weeks of step-up dosing.37 ■
Jane de Lartigue, PhD, is a freelance medical
writer and editor based in Gainesville, Florida.
For a full list of references,
see the article at
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landscape,” Caron A. Jacobson, MD, MMSc,
FOLLICULAR LYMPHOMA, AN indolent
said. “We have all been concerned about
form of non-Hodgkin lymphoma, is associLoretta J. Nastoupil, MD
Associate Professor
patients in the third line and beyond, and now
ated with long remissions and a favorable
Director, Lymphoma Outcomes Database
we’re concerned about patients in the fifth and
prognosis; however, it is generally considSection Chief, New Drug Development
sixth lines. That’s progress.”
ered incurable in its advanced stages, which
Department of Lymphoma/Myeloma
The University of Texas MD Anderson Cancer Center
is when most cases are diagnosed.1,2
Houston, TX
The majority of patients do well
TAZEMETOSTAT
with observation and after firstThe FDA granted accelerated
Krish Patel, MD
line treatment, but approximately
approval to tazemetostat, an orally
Director, Lymphoma Program
Swedish Cancer Institute
20% experience disease progresadministered, first-in-class small
Seattle, WA
sion within 2 years of their initial
molecule EZH2 inhibitor, on June
treatment, which is associated with
18, 2020.3 “Approximately 20% of
2
a 50% risk of dying within 5 years.
patients with follicular lymphoma
Caron A. Jacobson,
or refractory follicular lymphoma that
will have an EZH2 mutation,” Loretta
Subsequently, this is an area of
MD, MMSc
is positive for an EZH2 mutation on an
J. Nastoupil, MD, said. Although
unmet need but one in which considFDA-approved test and who have been
tazemetostat is approved for patients with
erable progress is being made.
previously treated with at least 2 systemic
and without EZH2 mutations, she noted, the
During a recent OncLive Peer Exchange®,
therapies, as well as for adult
overall response rate (ORR) was
a panel of lymphoma experts discussed
patients with relapsed or refractory
significantly higher in those with
2 recently approved treatments that are
disease who have no satisfactory
mutations. “That may speak to the
providing hope to patients with relapsed or
alternative treatment options.3
fact that the gain of function mutarefractory follicular lymphoma: tazemetotions might be leading to excessive
stat (Tazverik) and axicabtagene ciloleucel
Despite the agent’s approval for
proliferation in the B-cell matura(Yescarta). The approval of these agents and
patients with and without EZH2
tion process, but there’s also likely
the anticipation of others on the horizon have
mutations, the panelists agreed that
a component of the microenvironpaved a path toward more effective lines of
they like to know a patient’s mutaLoretta J.
ment,” she said.
treatment for patients with relapsed or refraction status because it helps them
Nastoupil, MD
Currently, tazemetostat is
tory disease. “With each year we have 2 or 3
with treatment decision-making,
approved for adult patients with relapsed
new fields of therapy that are transforming the
including sequencing.
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T A B L E . Clinical Trials Assessing Tazemetostat Combinations
“If someone is mutated, [tazemetostat]
for Patients With Follicular Lymphoma5-7
probably follows right behind R 2 [rituximab
ClinicalTrials.gov Identifier Patient population/tazemetostat regimen
Phase
(Rituxan) and lenalidomide (Revlimid)] therNewly diagnosed
apy for me—in many instances, ahead of PI3K,
(also includes patients with newly diagnosed DLBCL)
etc—whereas if I know it’s not and I’m confiNCT02889523
1/2
dent in that test, I might place it behind PI3K
Tazemetostat/R-CHOP
Tazemetostat + 6 cycles of R-CHOP every 21 days + 2 cycles of rituximab and
inhibition,” Andrew M. Evens, DO, MSc,
then maintenance with 6 months of tazemetostat and 24 months of rituximab
said, noting that these decisions involve a
Relapsed/refractory previously treated with ≥ 2 prior systemic therapies
variety of other considerations, including
possible drug interactions and toxicities.
NCT04762160
Tazemetostat/rituximab
2
Tazemetostat twice daily starting on cycle 1, day 1 to the end of cycle 24 +
The urgency of a meaningful clinical
rituximab on days 1, 8, 15, and 22 of cycle 1, and then day 1 of cycles 3 to 6
response is another important factor in treatRelapsed/refractory previously treated with ≥ 1 prior systemic therapy
ment decision-making, the panelists noted.
Tazemetostat/rituximab + lenalidomide
“For a patient who really needs a response,
NCT04224493
3
Tazemetostat twice daily in continuous 28-day cycles for 12 cycles + lenalidwho is very close to having disease that could
omide once daily on days 1 to 21 for 12 cycles + rituximab on days 1, 8, 15,
be quite symptomatic or could potentially
and 22 of cycle 1 followed by day 1 of cycles 2 to 5
affect organ function, I would be much more
DLBCL, diffuse large B-cell lymphoma; R-CHOP, rituximab, cyclophosphamide, vincristine, doxorubicin, prednisolone.
comfortable treating with an EZH2 inhibitor if they had an EZH2 mutation. I’d be much
more confident that they’d have a meaningful
AEs included thrombocytopenia (3%), neutroclinical response than if they were
in the mutation cohort (95% CI,
penia (3%), and anemia (2%), with serious
EZH2 wild-type,” Jacobson said. “But
53%-82%), with 12% being complete
treatment-related AEs reported in 4%.4 There
if the patient is stable and you could
responses (CRs) and 57% being
wait to see if they have a response, I
partial responses (PRs), compared
were no treatment-related deaths. “The goal
probably would reach for something
with 35% in the wild-type cohort
of care is to extend life but also make sure
like tazemetostat first because of
(95% CI, 23%-49%), with 4% being
that it comes with good quality of life. That’s
its safer safety profile, regardless of
CRs and 30% being PRs.3,4 However,
something you can achieve with this therwhether they had an EZH2 mutation.”
apy,” she added.
Patel
noted
that
duration
of
response
Andrew M.
The panelists explained that EZH2
The panelists agreed that tazemetostat is
(DOR) and progression-free survival
Evens, DO, MSc
is easy to test for because it is a
an ideal candidate to be combined with other
(PFS) were more similar between
stable mutation that occurs early on, enabling
agents. “As we start to look at [its] mechathese cohorts. The median DOR was 10.9
testing on archival or new tumor specinism of action and how you might target that
months in the mutation cohort (95% CI,
mens. “Even patients who have transformed
with combination strategies, the safety profile
7.2–not estimable [NE]) vs 13.0 months
follicular lymphoma to large B-cell
suggests that you should be able to combine
in the wild-type cohort (5.6-NE),
lymphoma often maintain that EZH2
this and not have significant additive toxicity.
whereas the median PFS was 13.8
mutation,” moderator Ian W. Flinn,
So, as a single agent, it’s attractive, [but] it’s
months (95% CI, 10.7-11.0) vs 11.1
MD, PhD, explained.
potentially more attractive when you start to
months (95% CI, 3.7-14.6) in these
Tazemetostat was approved based
combine it with other things,” Nastoupil said.
cohorts, respectively.
on data from 2 open-label, single-arm
Several clinical trials are recruiting patients
“The toxicity profile of [tazemetocohorts in study E7438-G000-101
to assess tazemetostat in various combinastat] is what should probably excite
(NCT01897571): cohorts 4 and 5,
tion approaches for patients with follicular
most of us. In the single-agent study,
Ian W. Flinn,
which included patients with EZH2lymphoma (TA BL E 5-7).
the drug was extremely well tolerMD, PhD
mutated (n = 45) and EZH2 wild-type
ated,” Patel said. The most common
(n = 54) follicular lymphoma, respectively.3,4
(≥ 20%) treatment-related adverse
AXICABTAGENE CILOLEUCEL
events (AEs) included fatigue,
“Patients who were enrolled in the trial had
Axicabtagene ciloleucel, or axi-cel,
upper respiratory tract infection,
to have at least 2 prior lines of therapy. This
is a CD19-directed chimeric antigen
musculoskeletal pain, nausea, and
trial uniquely took all-comers. It included
receptor (CAR) T-cell therapy that
abdominal pain.
patients with stage IIIB disease. There was a
includes CD28 and CD3- ζ costimula“We see very few rates of grade 3
small number of patients with what we would
tory molecules.8 On March 5, 2021,
or higher toxicity and very low rates
call high-grade follicular lymphoma,” Krish
the FDA granted axi-cel accelerated
of dose modifications and treatment
Patel, MD, said.
approval for the treatment of adults
Krish Patel, MD
discontinuations as a result of toxicAfter a median follow-up of 22 months
with relapsed or refractory follicular
ity,” Nastoupil said. Among both cohorts
in the mutation cohort and 35.9 months
lymphoma who had been previously treated
(N = 99), treatment-related grade 3 or worse
in the wild-type cohort, the ORR was 69%
with at least 2 lines of systemic therapy,
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including the combination of an anti-CD20
monoclonal antibody and an alkylating
agent.9 Approval was based on data from the
single-arm, open-label, multicenter ZUMA-5
trial (NCT03105336).9
“[ZUMA-5] included both patients with
follicular lymphoma and those with marginal
zone lymphoma, but when you look just at the
follicular lymphoma cohort, the response rate
was 94%, with an 80% CR rate. That’s probably
one of the highest CR rates we’ve seen in this
multiple relapsed/refractory setting,” Jacobson
said, noting that responses appear durable.
“The median follow-up for duration of
response was 17.5 months. Looking specifically at 12 months, 72% of patients with
follicular lymphoma remained responsive
to treatment,” she added, noting that longer
follow-up is needed to see if this treatment
can change the disease’s natural history. If
this is possible, the treatment may transform
outcomes for patients in later lines of therapy. Jacobson noted that these early results are
encouraging, especially since responses were
seen across all risk groups, including patients
with disease progression within 2 years of
treatment, and some evidence suggests that
CAR T-cell therapy may have curative potential for some patients with relapsed/refractory
follicular lymphoma.
“We don’t know if there’s a plateau in this
disease. What we do know is that some of
the early, single-institution, phase 1, firstin-human studies of these CD19 CAR T-cell
therapies did treat some patients with follicular lymphoma, some of which are 10 [or more]
years out [from therapy]. That’s proof of principle that a subset of these patients is going
to be cured with CAR T-cell therapy. We just
don’t know if it’s going to be 5%, 40%, 70%,”
Jacobson said.
AEs of special interest with axi-cel include
cytokine release syndrome (CRS) and neurological toxicities, with the prescribing
information including a boxed warning.8
Jacobson explained that although data from
axi-cel studies have revealed CRS and neurologic toxicities in a substantial proportion
of patients when considering non-Hodgkin
lymphoma collectively, these toxicities,
particularly grade 3 or higher events, occur
less frequently in those with follicular
lymphoma vs other forms of non-Hodgkin
lymphoma, such as diffuse large B-cell

When discussing candidacy for CAR T-cell
therapy and some of the challenges that it
poses, Nastoupil pointed out that it can be
severely disruptive to patients’ normal daily
lives. “Sometimes there is a requirement for
patients to relocate to another city. They must
have a caregiver. They must be away from
work and employment for a minimum of
4 weeks. Even in my practice, I recognize that
there are patients for whom it’s just not
feasible,” she said. However, because it is a
one-time therapy, Nastoupil said some patients
have a lot of incentive to go through with it,
especially in the fourth or later line, as it likely
provides the best PFS in that setting. ■

lymphoma. “The rates of grade 3 and higher
CRS, which is ICU [intensive care unit]–
level CRS, were only 6% in the follicular
lymphoma cohort. The rates of grade 3 and
higher neurological toxicity were about half
of what we see in large B-cell lymphoma,
[which is approximately] 15%,” she said,
noting that there is a biological reason for
patients with follicular lymphoma having
less severe AEs.
“We know that high-grade CRS and neurological toxicity is increased in patients who
have high pretreatment inflammatory markers. In our patients with follicular lymphoma,
the pretreatment CRP [C-reactive protein]
and ferritin and IL-6 levels are much lower
than what they are in large B-cell lymphoma,”
Jacobson said.

For a full list of references,
see the article at

.
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Tazemetostat (Tazverik)
Approved: June 18, 2020a
Mechanism of action: inhibitor of the methyltransferase, EZH2, and some EZH2 gain-of-function mutations
including Y646X, A682G, and A692V
NCT01897571: Patients with histologically confirmed follicular lymphoma after at least 2 prior systemic therapies were
administered 800 mg tazemetostat orally twice daily until confirmed disease progression or unacceptable toxicity.
Outcome

Cohort 4 EZH2 mutated
follicular lymphoma (n = 42)

Cohort 5 EZH2 wild-type
follicular lymphoma (n = 53)

69% (53%-82%)

34% (22%-48%)

12%

4%

ORR (95% CI)
CR
PR
Median DOR, months (95% CI)

57%

30%

10.9 (7.2-NE)

13.0 (5.6-NE)

Axicabtagene ciloleucel (Yescarta)
Approved: March 5, 2021a
Mechanism of action: CD19-directed genetically modified autologous T-cell immunotherapy; binds to CD19-expressing
cancer cells and normal B-cell
ZUMA-5 (NCT03105336): Following lymphodepleting chemotherapy, axicabtagene ciloleucel was administered as a single
intravenous infusion to adult patients with relapsed or refractory follicular lymphoma after 2 or more lines of systemic
therapy, including the combination of an anti-CD20 monoclonal antibody and an alkylating agent.
Outcome

Follicular lymphomab (n = 81)

Objective response rate (95% CI)

91% (83%-96%)

CR

60%

PR

31%

Median DOR, months (95% CI)

NE (20.8-NE)

12-month rate of continued remission (95% CI)

76.2% (63.9%-84.7%)

18-month rate of continued remission (95% CI)

74.2% (61.5%-83.2%)

CR, complete response; DOR, duration of response; NE, not estimable; ORR, overall response rate; PR, partial response.
Accelerated approval.
Primary efficacy population for approval included 81 patients with follicular lymphoma who had at least 9 months of potential follow-up from date
of first response.

a

b
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