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BRIEF SUMMARY

Table 1. Dosage Modifications for Corneal Adverse Reactions per the KVA Scale
(continued)

BLENREP

Grade 3

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

Change in BCVAb:
Decline from baseline by more
than 3 lines on Snellen Visual
Acuity and not worse than 20/200

The following is a brief summary only; see full Prescribing Information
for complete product information.
Grade 4
WARNING: OCULAR TOXICITY

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)].

Corneal examination finding(s):
Corneal epithelial defecte
Change in BCVAb:
Snellen Visual Acuity worse than
20/200

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), Warnings and
Precautions (5.1)].

Corneal examination finding(s):
Severe superficial keratopathyd

Withhold BLENREP until
improvement in both corneal
examination findings and
change in BCVA to Grade
1 or better and resume at
reduced dose.
Consider permanent
discontinuation of BLENREP.
If continuing treatment,
withhold BLENREP until
improvement in both corneal
examination findings and
change in BCVA to Grade
1 or better and resume at
reduced dose.

Mild superficial keratopathy (documented worsening from baseline),
with or without symptoms.
b
Changes in visual acuity due to treatment-related corneal findings.
c
Moderate superficial keratopathy with or without patchy microcyst-like deposits,
sub-epithelial haze (peripheral), or a new peripheral stromal opacity.
d
Severe superficial keratopathy with or without diffuse microcyst-like deposits,
sub-epithelial haze (central), or a new central stromal opacity.
e
Corneal epithelial defect such as corneal ulcers.
a

1 INDICATIONS AND USAGE

Other Adverse Reactions

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).

The recommended dosage modifications for other adverse reactions are provided
in Table 2.

2 DOSAGE AND ADMINISTRATION
2.1 Important Safety Information
Perform an ophthalmic exam prior to initiation of BLENREP and during treatment
[see Warnings and Precautions (5.1)].
Advise patients to use preservative-free lubricant eye drops and avoid contact lenses
unless directed by an ophthalmologist [see Warnings and Precautions (5.1)].
2.2 Recommended Dosage
The recommended dosage of BLENREP is 2.5 mg/kg of actual body weight given as an
intravenous infusion over approximately 30 minutes once every 3 weeks until disease
progression or unacceptable toxicity.

Table 2. Dosage Modifications for Other Adverse Reactions
Adverse Reaction

Severity

Recommended Dosage
Modifications

Thrombocytopenia
[see Warnings and
Precautions (5.3)]

Platelet count
25,000 to less than
50,000/mcL

Consider withholding BLENREP and/or
reducing the dose of BLENREP.

Platelet count less
than 25,000/mcL

Withhold BLENREP until platelet
count improves to Grade 3 or better.
Consider resuming at a reduced dose.

Grade 2 (moderate)
or Grade 3 (severe)

Interrupt infusion and provide
supportive care. Once symptoms
resolve, resume at lower infusion rate;
reduce the infusion rate by at least
50%.

Grade 4
(life-threatening)

Permanently discontinue BLENREP
and provide emergency care.

Grade 3

Withhold BLENREP until improvement
to Grade 1 or better. Consider
resuming at a reduced dose.

Grade 4

Consider permanent discontinuation
of BLENREP. If continuing treatment,
withhold BLENREP until improvement
to Grade 1 or better and resume at
reduced dose.

Infusion-related
reactions
[see Warnings and
Precautions (5.4)]

2.3 Dosage Modifications for Adverse Reactions
The recommended dose reduction for adverse reactions is:
• BLENREP 1.9 mg/kg intravenously once every 3 weeks.
Discontinue BLENREP in patients who are unable to tolerate a dose of 1.9 mg/kg
(see Tables 1 and 2).

Other Adverse
Reactions [see
Adverse Reactions
(6.1)]

Corneal Adverse Reactions
The recommended dosage modifications for corneal adverse reactions, based on both
corneal examination findings and changes in best-corrected visual acuity (BCVA), are
provided in Table 1 [see Warnings and Precautions (5.1)]. Determine the recommended
dosage modification of BLENREP based on the worst finding in the worst affected eye.
Worst finding should be based on either a corneal examination finding or a change in
visual acuity per the Keratopathy and Visual Acuity (KVA) scale.
Table 1. Dosage Modifications for Corneal Adverse Reactions per the KVA Scale
Corneal Adverse Reaction

Recommended Dosage
Modifications

Grade 1

Continue treatment at current
dose.

Corneal examination finding(s):
Mild superficial keratopathya
Change in BCVA :
Decline from baseline of 1 line
on Snellen Visual Acuity
b

Grade 2

Corneal examination finding(s):
Withhold BLENREP until
Moderate superficial keratopathyc improvement in both corneal
examination findings and
Change in BCVAb:
change in BCVA to Grade 1
Decline from baseline of 2 or 3
or better and resume at same
lines on Snellen Visual Acuity and dose.
not worse than 20/200

2.4 Preparation and Administration
BLENREP is a hazardous drug. Follow applicable special handling and disposal
procedures.1
Calculate the dose (mg), total volume (mL) of solution required, and the number of vials
of BLENREP needed based on the patient’s actual body weight. More than 1 vial may
be needed for a full dose. Do not round down for partial vials.
Reconstitution
• Remove the vial(s) of BLENREP from the refrigerator and allow to stand for
approximately 10 minutes to reach room temperature (68°F to 77°F [20°C to 25°C]).
• Reconstitute each 100-mg vial of BLENREP with 2 mL of Sterile Water for Injection,
USP, to obtain a final concentration of 50 mg/mL. Gently swirl the vial to aid
dissolution. Do not shake.
• If the reconstituted solution is not used immediately, store refrigerated at 36ºF to 46ºF
(2ºC to 8ºC) or at room temperature (68°F to 77°F [20°C to 25°C]) for up to 4 hours
in the original container. Discard if not diluted within 4 hours. Do not freeze.
(continued on next page)
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• Parenteral drug products should be inspected visually for particulate matter and
discoloration prior to administration, whenever solution and container permit. The
reconstituted solution should be clear to opalescent, colorless to yellow to brown
liquid. Discard if extraneous particulate matter is observed.
Dilution
• Withdraw the calculated volume of BLENREP from the appropriate number of vials
and dilute in a 250-mL infusion bag of 0.9% Sodium Chloride Injection, USP, to a
final concentration of 0.2 mg/mL to 2 mg/mL. The infusion bags must be made
of polyvinylchloride (PVC) or polyolefin (PO).
• Mix the diluted solution by gentle inversion. Do not shake.
• Discard any unused reconstituted solution of BLENREP left in the vial(s).
• If the diluted infusion solution is not used immediately, store refrigerated at
36ºF to 46ºF (2ºC to 8ºC) for up to 24 hours. Do not freeze. Once removed from
refrigeration, administer the diluted infusion solution of BLENREP within 6 hours
(including infusion time).
• Parenteral drug products should be inspected visually for particulate matter and
discoloration prior to administration, whenever solution and container permit. The
diluted infusion solution should be clear and colorless. Discard if particulate matter
is observed.
Administration
• If refrigerated, allow the diluted infusion solution to equilibrate to room
temperature (68ºF to 77ºF [20ºC to 25ºC]) prior to administration. Diluted infusion
solution may be kept at room temperature for no more than 6 hours (including
infusion time).
• Administer by intravenous infusion over approximately 30 minutes using an
infusion set made of polyvinyl chloride (PVC) or polyolefin (PO).
• Filtration of the diluted solution is not required; however, if the diluted solution
is filtered, use a polyethersulfone (PES)-based filter (0.2 micron).

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

4 CONTRAINDICATIONS

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)].

None.

5.4 Infusion-Related Reactions

Do not mix or administer BLENREP as an infusion with other products. The product
does not contain a preservative.

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 betterseeing 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)].
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)].

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)]. Administer premedication
for all subsequent infusions. Discontinue BLENREP for life-threatening infusionrelated 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.
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Relapsed or Refractory Multiple Myeloma

Gastrointestinal Disorders: Vomiting.

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 infusionrelated reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients,
including sepsis (1%), cardiac arrest (1%), and lung infection (1%).
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 3 summarizes the adverse reactions in DREAMM-2 for patients who received
the recommended dosage of 2.5 mg/kg once every 3 weeks.

Infections: Pneumonia.

Table 3. 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
Fatiguee
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.

a

Clinically relevant adverse reactions in <10% of patients included:
Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Investigations: Albuminuria.
Table 4 summarizes the laboratory abnormalities in DREAMM-2.
Table 4. 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

2
4
3
5
1

25
22
21
20

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 mafodotin-blmf, 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 drug-associated 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/1.73m2
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].
15 REFERENCES
1. “OSHA Hazardous Drugs.” OSHA.
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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), 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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THERE WAS MUCH REJOICING in March 2011 when the FDA
approved ipilimumab (Yervoy) for patients with unresectable or
metastatic melanoma.1 The decision launched the immune checkpoint inhibitor (ICI) era and helped validate the concept that
immunotherapeutic strategies could be used against cancer.
Few could have predicted, however, the way in which ICIs would
make inroads into the treatment paradigms for so many malignancies. As we
near the 10th anniversary of the ipilimumab decision, ICIs that target the PD-1/
PD-L1 pathway are approved in various clinical settings for 18 tumor types plus
2 biomarker-driven indications across solid tumors.2 Additionally, ipilimumab, a
CTLA-4 inhibitor, is approved in 6 tumor types.1
That’s an impressive track record by any yardstick. However, as Mario Sznol,
MD, notes in the cover story in this issue of OncologyLive ®, translating these therapies into clinical practice has proved challenging. Sznol, of course, knows more
than almost anyone about ICI therapies. The current president of the Society for
Immunotherapy of Cancer (SITC), Sznol has been a key investigator into anti–
PD-1/PD-L1 antibodies and ipilimumab, both in early and later phases, and still
spends half his time seeing patients in clinic.
It is noteworthy, therefore, that the 5th Annual International Congress on
Immunotherapies in Cancer ®, a live virtual meeting that Sznol is cochairing
along with Naiyer A. Rizvi, MD, on December 12, will focus on practical applications of administering ICIs and adoptive T-cell therapies. Integrating these agents
into treatment landscapes requires many adjustments. Although it is well established that immunotherapies have toxicity profiles that are different from those
of traditional chemotherapies, the spectrum of immune-related adverse events is
complex and nuanced.
SITC and the American Society of Clinical Oncology have developed detailed
guidelines for tackling these toxicities.3,4 The immunotherapy conference,
hosted by Physicians’ Education Resource ®, LLC (PER®), offers an opportunity
to engage with the experts who helped define the field. For further information,
visit gotoper.com.
As always, thank you for reading.
Mike Hennessy Sr
Chairman and Founder
REFERENCES
1.

Yervoy. Prescribing information. Bristol Myers Squibb; 2020. Accessed October 1, 2020. https://bit.ly/2SgQHNK

2.

FDA approval timeline of active immunotherapies. Cancer Research Institute. Accessed September 30, 2020.
https://bit.ly/30so0lE

3.

JOIN US ON SOCIAL MEDIA | WWW.ONCLIVE.COM

immune checkpoint inhibitors: consensus recommendations from the Society for Immunotherapy of Cancer (SITC) Toxicity

FACEBOOK ONCLIVE | TWITTER @ONCLIVE
LINKEDIN ONCLIVE | YOUTUBE ONCLIVETV

Puzanov I, Diab A, Abdallah K, et al; Society for Immunotherapy of Cancer Working Group. Managing toxicities associated with

Management Working Group. J Immunother Cancer. Published online November 21, 2017. doi:10.1186/s40425-017-0300-z
4.

Brahmer JR, Lacchetti C, Schneider BJ, et al; National Comprehensive Cancer Network. Management of immune-related
adverse events in patients treated with immune checkpoint inhibitor therapy: American Society of Clinical Oncology Clinical
Practice Guideline. J Clin Oncol. 2018;36(17):1714-1768. doi:10.1200/JCO.2017.77.6385

8

Vol. 21 | No. 20 | OCTOBER 2020

OncLive ® is proud to present

The 2020 Giants of Cancer Care Honorees
®

A Selection Committee of more than 120 eminent oncologists have chosen honorees from several tumor types and
specialty categories who have achieved landmark successes within the global field of oncology, improved cancer care,
and established the building blocks for future advances.
BREAST CANCER
Martine J. Piccart, MD, PhD
Université Libre de Bruxelles/
Jules Bordet Institute
CANCER DIAGNOSTICS
Laura J. van ’t Veer, PhD
University of California San Francisco
Helen Diller Family Comprehensive
Cancer Center
COMMUNITY OUTREACH/
CANCER POLICY
Clifford A. Hudis, MD
American Society of Clinical Oncology
EDUCATION
Hope S. Rugo, MD, FASCO
University of California San Francisco
Helen Diller Family Comprehensive
Cancer Center
GASTROINTESTINAL CANCER
Margaret A. Tempero, MD
University of California San Francisco
Helen Diller Family Comprehensive
Cancer Center

GENITOURINARY CANCER
Dean F. Bajorin, MD
Memorial Sloan Kettering
Cancer Center and Weill
Cornell Medicine
GYNECOLOGIC MALIGNANCIES
Robert L. Coleman, MD
The US Oncology Network
LEUKEMIA
Susan M. O’Brien, MD
University of California, Irvine/
Chao Family Comprehensive
Cancer Center
LUNG CANCER
Tony S.K. Mok, MD
The Chinese University
of Hong Kong
LYMPHOMA
George P. Canellos, MD
Dana-Farber Cancer Institute/
Harvard Medical School

MELANOMA & OTHER
SKIN CANCERS
Keith T. Flaherty, MD
Massachusetts General Hospital
Cancer Center/Harvard Medical
School
MYELOMA
Sagar Lonial, MD
Emory University/
Winship Cancer Institute
PREVENTION/GENETICS
Olufunmilayo Falusi Olopade, MD
University of Chicago Medicine
SUPPORTIVE, PALLIATIVE,
AND/OR GERIATRIC CARE
Richard J. Gralla, MD
Albert Einstein College of Medicine/
Jacobi Medical Center
TRANSLATIONAL SCIENCE
Maura L. Gillison, MD, PhD
The University of Texas MD
Anderson Cancer Center

Register today to honor these individuals for their remarkable achievements in oncology research and clinical practice.

Register now at giantsofcancercare.com/rsvp.

SUPPORTED BY:

Scan the QR
code with
your phone
to register.

From the Editor

Complex Clinical Trial Issues
Require an Ethical Balancing Act

T

MAURIE MARKMAN,
MD, editor in

chief, is president
of Medicine &
Science at Cancer
Treatment Centers
of America and
clinical professor
of medicine, Drexel
University College
of Medicine,
Philadelphia, PA.

CONTACT
maurie.markman@
ctca-hope.com
FOLLOW
@DrMaurieMarkman

10

HESE ARE COMPLEX TIMES for the clinical
research community. The fundamental objectivity of major scientifically oriented public
health agencies has been called into question,
while the issue of what constitutes sufficient evidence for
a therapeutic strategy to be considered “standard” is also
being challenged.1
These dilemmas highlight a related question faced by
oncologists who participate in clinical trials and, most
importantly, who are required to explain to patients why
participation in a given cancer study may be important for
them to consider.
The current discussion highlighted in news reports
regarding the validity of retrospective or prospective
observational studies versus therapy specifically determined through the process of randomization is at the core
of the debate regarding the clinical utility of convalescent
plasma in the management of coronavirus disease 2019.1
In fact, the argument is similar to a discussion that may
occur commonly in the practice of an oncologist who elects
to participate in clinical trial research. Although the decision to become research subjects in investigative efforts
is—and must always be—made by the individual patient
with cancer themselves, when physicians consider asking
patients whether they might be interested in participating in a therapeutic study, these professionals are surely
also asking themselves whether a trial would be in the
patient’s best interest.
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It is here where we directly confront the complex but
critically relevant issue of equipoise. As magnificently
articulated in the landmark essay by Samuel and Deborah
Hellman in the New England Journal of Medicine almost
30 years ago, the fundamental roles of the (a) physician and
(b) the physician–clinical scientist differ—at times substantially2: “The physician, by entering into a relationship with
an individual patient, assumes certain obligations, including
the commitment always to act in the patient’s best interests
…. The clinical scientist is concerned with answering questions—ie, determining the validity of formally
constructed hypotheses. Such scientific information, it is
presumed, will benefit humanity in general.”
The clinician’s dilemma occurs in the potential conflict
between these 2 most often complementary but, unfortunately, surely not identical goals. The authors wrote: “The
ethical obligation created by the covenant between doctor
and patient requires the doctor to see the interests of the
individual patient as primary and compelling. In essence,
the doctor-patient relationship requires doctors to see
their patients as bearers of rights who cannot be merely
used for the greater good of humanity.”2
If we accept the primacy of this clearly articulated role
of an oncologist, under what circumstances would it be
ethically acceptable for that clinician to permit a patient
with cancer to be randomized to one therapeutic approach
versus another?
It is here that the concept of equipoise comes into play. As
noted by the Hellmans, if participation by a specific patient
in a given randomized clinical trial is to be considered an
acceptable therapeutic option, it is essential that “the physician believes that the severity and likelihood of harm and
good are evenly balanced.”2 Conversely, when considering possible alternative strategies and potentially available
novel approaches in disease management “if, however, he
or she believes that the new treatment may be either more
or less successful or more or less toxic, the use of randomization is not consistent with fidelity to the patient.”2
Clearly these are very strong statements, but assuming
we accept the basic foundational argument differentiating
the role of the physician from that of the clinical-scientist,
obvious questions follow. For example, would it be ethical for an oncologist to enter a patient into a randomized
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From the Editor
clinical trial if one of the arms of the study included a standard-ofcare antineoplastic drug delivered at what is known to be a potentially
excessive toxic dose/schedule, such that the clinician would not
administer this specific regimen to patients who were not participants
in this randomized study?
In fact, this was precisely the situation in the oncology regulatory
clinical trials arena for a number of years when single-agent pegylated
liposomal doxorubicin was delivered at a dose of 50 mg/m2 (once
every 4 weeks) as a control arm in a number of ovarian cancer studies in platinum-resistant disease when it was well recognized that
this dose level was rarely—if ever—administered in noninvestigative
clinical practice.3 Considering the issue of equipoise, the question
is whether a physician who was also serving as a clinical investigator on such a study was truly acting in their patients’ best interests if
they suggested or encouraged patients to become research subjects in
these studies.
Fortunately, the highly disturbing ethical concerns associated with
these historical ovarian cancer studies are most uncommon today in
the realm of oncology clinical trials. However, clinical cancer investigators are frequently called on to consider recommending possible
entry of patients into an investigative effort and they must weigh
whether participation is truly the optimal therapeutic option for an
individual patient at a specific point in their cancer journey.
Further, oncologists must seek to navigate carefully the ongoing
intense debate within the cancer community regarding the required
level of evidence to permit novel alternative strategies to become an
acceptable standard of care. For example, how does an individual
oncologist view the clinically impressive results of a nonrandomized
experience from a major academic center published in a high-impact
medical journal in evaluating the issue of equipoise?
Additionally, many situations exist in which promising anticancer
agents may be available only through participation in FDA-sanctioned
randomized trials, where in the opinion of the patient’s oncologist the
decision to deliver the superior therapeutic strategy may have to be left
to the luck of the draw.
Despite these complexities, or perhaps because of them, clinicians
should carefully consider the issue of equipoise, as viewed by individual oncologists based on their clinical knowledge and experience as
well as their intimate understanding of the patient’s medical history
and personal goals, when any individual is to be offered participation
in an investigative effort.
The fact that a study is open at the oncologist’s institution and a
patient meets eligibility criteria should only be the starting point in
thoughtful consideration and subsequent discussion of the appropriateness of this possible therapeutic option. ■
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FOR YOUR ADULT PATIENTS WITH
PLATINUM-RESPONSIVE ADVANCED OVARIAN CANCER. 1

IF SHE RESPONDS
TO CHEMOTHERAPY

ZEJULA is the only once-daily, oral, first-line maintenance
monotherapy approved for advanced ovarian cancer
in complete or partial response to platinum-based
chemotherapy, regardless of biomarker status 1-3
Indication
ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian,
fallopian tube, or primary peritoneal cancer who are in a complete or partial response to first-line
platinum-based chemotherapy.

Important Safety Information
Myelodysplastic Syndrome/Acute Myeloid Leukemia
(MDS/AML), including some fatal cases, was
reported in 15 patients (0.8%) out of 1785 patients
treated with ZEJULA monotherapy in clinical trials.
The duration of therapy in patients who developed
secondary MDS/cancer therapy-related AML varied
from 0.5 months to 4.9 years. These patients had
received prior chemotherapy with platinum agents
and/or other DNA-damaging agents including
radiotherapy. Discontinue ZEJULA if MDS/AML
is confirmed.
Hematologic adverse reactions (thrombocytopenia,
anemia and neutropenia) have been reported in
patients receiving ZEJULA. In PRIMA, the overall
incidence of Grade ≥3 thrombocytopenia, anemia,
and neutropenia were reported, respectively, in
39%, 31%, and 21% of patients receiving ZEJULA.
Discontinuation due to thrombocytopenia, anemia,
and neutropenia occurred, respectively, in 4%,
2%, and 2% of patients. In patients who were
administered a starting dose of ZEJULA based
on baseline weight or platelet count, Grade ≥3

thrombocytopenia, anemia, and neutropenia were
reported, respectively, in 22%, 23%, and 15% of
patients receiving ZEJULA. Discontinuation due to
thrombocytopenia, anemia, and neutropenia occurred,
respectively, in 3%, 3%, and 2% of patients. Do
not start ZEJULA until patients have recovered from
hematological toxicity caused by prior chemotherapy
(≤Grade 1). Monitor complete blood counts weekly
for the first month, monthly for the next 11 months,
and periodically thereafter. If hematological toxicities
do not resolve within 28 days following interruption,
discontinue ZEJULA, and refer the patient to a
hematologist for further investigations.
Hypertension and hypertensive crisis have been
reported in patients receiving ZEJULA. In PRIMA,
Grade 3-4 hypertension occurred in 6% of patients
receiving ZEJULA vs 1% of patients receiving placebo,
with no reported discontinuations. Monitor blood
pressure and heart rate at least weekly for the first
two months, then monthly for the first year, and
periodically thereafter during treatment with ZEJULA.
Closely monitor patients with cardiovascular disorders,

Please see additional Important Safety Information on the adjacent page.

1DAILY DOSE

YOU RESPOND
WITH ZEJULA 1

PROVEN EFFICACY IN 1L MAINTENANCE REGARDLESS OF BIOMARKER STATUS1,4
OVERALL POPULATION

38

%

REDUCTION IN THE RISK OF DISEASE
PROGRESSION OR DEATH

MEDIAN PFS: 13.8 MONTHS WITH ZEJULA VS 8.2 MONTHS
WITH PLACEBO (HR 0.62; 95% CI, 0.50-0.76) P<0.0001

HRd POPULATION

57

%

REDUCTION IN THE RISK OF DISEASE
PROGRESSION OR DEATH

MEDIAN PFS: 21.9 MONTHS WITH ZEJULA VS 10.4 MONTHS
WITH PLACEBO (HR 0.43; 95% CI, 0.31-0.59) P<0.0001

Study Design: PRIMA, a randomized double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of once-daily

ZEJULA versus placebo (2:1) in 733 women with advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following a CR
or PR to first-line platinum-based chemotherapy. The primary endpoint was a hierarchical calculation of PFS: first in patients with HRd
tumors and then in all patients. PFS was measured from time of randomization to time of disease progression or death. At the time of
PFS analysis, limited overall survival data were available with 11% deaths in the overall population.1,4

Important Safety Information (continued)
especially coronary insufficiency, cardiac
arrhythmias, and hypertension. Manage hypertension
with antihypertensive medications and adjustment of
the ZEJULA dose, if necessary.
Embryo-Fetal Toxicity and Lactation: Based
on its mechanism of action, ZEJULA can cause
fetal harm. Advise females of reproductive potential
of the potential risk to a fetus and to use effective
contraception during treatment and for 6 months
after receiving their final dose of ZEJULA. Because
of the potential for serious adverse reactions from
ZEJULA in breastfed infants, advise lactating
women to not breastfeed during treatment with
ZEJULA and for 1 month after receiving the
final dose.
The most common adverse reactions (Grades 1-4)
in ≥10% of all patients who received ZEJULA in
PRIMA were thrombocytopenia (66%), anemia,
(64%), nausea (57%), fatigue (51%), neutropenia
(42%), constipation (40%), musculoskeletal
pain (39%), leukopenia (28%), headache (26%),
insomnia (25%), vomiting (22%), dyspnea (22%),
decreased appetite (19%), dizziness (19%),

cough (18%), hypertension (18%), AST/ALT
elevation (14%), and acute kidney injury (12%).
Common lab abnormalities (Grades 1-4) in
≥25% of all patients who received ZEJULA in
PRIMA included: decreased hemoglobin (87%),
decreased platelets (74%), decreased leukocytes
(71%), increased glucose (66%), decreased
neutrophils (66%), decreased lymphocytes (51%),
increased alkaline phosphatase (46%), increased
creatinine (40%), decreased magnesium (36%),
increased AST (35%) and increased ALT (29%).
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2020.
2. Lynparza (olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2020.
3. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2020.
4. González-Martín A, Pothuri B, Vergote I, et al; for the PRIMA/ENGOT-OV26/GOG-3012
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer.
N Engl J Med. 2019;381(25):2391-2402.
1L, first-line; CI, confidence interval; CR, complete response; HR, hazard ratio; HRd,
homologous recombination deficient; PFS, progression-free survival; PR, partial response.
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FDA DIG EST
Nivolumab/Ipilimumab Moves Into
First Line for Malignant Mesothelioma

Nivolumab (Opdivo) is approved in combination with ipilimumab (Yervoy) for the frontline treatment of adults with
unresectable malignant pleural mesothelioma. The decision, which
allows for nivolumab 360 mg every 3 weeks plus ipilimumab
1 mg/kg every 6 weeks, is based on findings from prespecified interim analysis
of the phase 3 CheckMate 743 trial (NCT02899299).
Results showed that at a minimum follow-up of 22.1 months, the combination
led to superior median overall survival (OS) compared with the platinum-based
standard-of-care chemotherapy (HR, 0.74; 95% CI, 0.61-0.89; P = .002).
Specifically, the median OS was 18.1 months (95% CI, 16.8-21.5) with nivolumab
plus ipilimumab versus 14.1 months with pemetrexed plus cisplatin or carboplatin. The 2-year OS rate also favored the immunotherapy doublet (41% vs 27%).
Malignant pleural mesothelioma is a rare cancer with limited treatment
options, and when diagnosed at advanced stages, the 5-year survival rate is
approximately 10%.

TO READ MORE, VISIT https://bit.ly/34BwZlM.

FDA Awards Crizotinib Priority Review
for Pediatric ALCL
Crizotinib (Xalkori) is under consideration for the treatment of
pediatric patients with ALK-positive relapsed/refractory
(R/R) systemic anaplastic large cell lymphoma (ALCL). The FDA is
expected to make a decision on the agent’s supplemental new drug
application in this setting by January 2021.
Crizotinib’s regulatory filing is based on data from the phase 1
Study A8081013 (NCT01121588) and phase 1/2 Study ADVL0912
(NCT00939770) investigations, which demonstrated encouraging antitumor
activity with the kinase inhibitor in pediatric and adult patients with R/R ALCL.
Study A8081013 enrolled 44 patients, 18 of whom had lymphoma. Of these,
8 achieved a complete response (CR) with crizotinib. Investigators additionally
observed 1 partial response and a 2-year progression-free survival rate of
63% in this subset.
Study ADVL0912 enrolled 26 patients with R/R ALK-positive ALCL who
received crizotinib at either 165 or 280 mg/m2. The overall response rate with
the lower dose was 83%, with 5 of 6 patients achieving a CR. Patients treated
with the higher dose had an overall response rate of 90%, with 16 of 20 patients
reaching CR. Partial responses were reported in 2 patients.

TO READ MORE, VISIT https://bit.ly/34jMjmC.

Melphalan Flufenamide Undergoes Review
for Triple-Class Refractory Myeloma
Melphalan flufenamide (Melflufen), a first-in-class peptide-drug
conjugate that targets aminopeptidases, received a priority
review for use with dexamethasone in adults with multiple
myeloma whose disease is refractory to at least 1 proteasome inhibitor, 1 immunomodulatory agent, and 1 anti-CD38 monoclonal antibody. The FDA
is expected to issue a decision on this indication by February 28, 2021.
The new drug application is based on data from the pivotal phase 2 HORIZON
trial (NCT02963493), which demonstrated an overall response rate (ORR) of 26%
(95% CI, 18%-35%) in the 119 patients with triple-class refractory disease. Results
from HORIZON presented during the 2020 European Hematology Association
Annual Congress showed that in the intention-to-treat population (n = 157),

the ORR was 29% (95% CI, 22%-37%). In the 55 patients with extramedullary
disease, the ORR was 24% (95% CI, 13%-37%).
The safety of melphalan flufenamide will be further evaluated in combination with
dexamethasone in the sEAPort trial (NCT04534322), an expanded access program
that will provide early access for patients with triple-class refractory multiple
myeloma in medical need.

TO READ MORE, VISIT https://bit.ly/2F0pOdq.

Oral Paclitaxel, Encequidar Combination
Is Considered for Breast Cancer
The FDA is reviewing a regulatory filing for oral paclitaxel and
encequidar (oral paclitaxel; formerly HMA30181A) in patients with
metastatic breast cancer. The new drug application for the regimen
received a priority review, with a decision due by February 28, 2021.
The application is based on findings from a phase 3 study (NCT02594371),
which showed that the combination led to a statistically significant overall response
rate (36%) compared with intravenous (IV) paclitaxel alone (24%) in this population, causing the trial to meet its primary end point (P = .01). Additionally, the rate
of patients who responded to treatment and experienced a duration of response
of 150 days or more was 2.5 times greater in the experimental arm versus
the control arm.
At the July 25, 2019, cutoff date, results also trended toward a progression-free
survival advantage and an overall survival benefit with the investigational regimen
compared with IV paclitaxel (P = .077; P = .11). The study enrolled 402 patients with
metastatic breast cancer who were randomized 2:1 to receive the encequidarcontaining regimen (n = 265) or IV paclitaxel (n = 137).
If approved, oral paclitaxel and encequidar could offer patients with metastatic
breast cancer an alternative to IV infusions, reducing patient time spent in the
clinic or infusion center.

TO READ MORE, VISIT https://bit.ly/3lFbIPE.

Idecabtagene Vicleucel Moves Toward
Indication in Multiple Myeloma
Idecabtagene vicleucel (ide-cel; bb2121), a BCMA–directed
chimeric antigen receptor T-cell immunotherapy, received a
priority review for adults with multiple myeloma who have been
treated with at least 3 prior therapies, including a proteasome inhibitor, an
immunomodulatory agent, and an anti-CD38 antibody. The FDA is scheduled
to decide on the agent’s proposed indication by March 27, 2021.
Data from the phase 2 KarMMa trial (NCT03361748) provided the basis for
the biologics license application (BLA) and indicated that the product elicited a
response in nearly three-fourths of patients with heavily pretreated relapsed/
refractory multiple myeloma. Results presented during the 2020 American Society
of Clinical Oncology Virtual Scientific Program showed that the overall response
rate with ide-cel was 73% (95% CI, 24.7-40.9; P < .0001), which included a complete
response rate of 33%, a very good partial response rate of 20%, and a partial
response rate of 21%. The median duration of response was 10.7 months and
the median progression-free survival was 8.8 months (95% CI, 5.6-11.6), with the
survival benefit increasing with a heightened target dose.
The priority review follows a refusal to file letter, issued to Bristol Myers Squibb
and bluebird bio, Inc. in May 2020. The FDA stated that additional data were
needed regarding the chemistry, manufacturing, and control module of the BLA but
did not request further clinical or nonclinical data.

TO READ MORE, VISIT https://bit.ly/3cLKpiu.
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(RETEVMO)

RET Inhibitor Enters the Therapeutic Ring in Multiple Settings
by RACHEL NAROZNIAK, MA

SELPERCATINIB (RETEVMO) JOINS the ranks of therapies approved
In RET-mutant medullary thyroid cancer, 76% and 61% of pretreated patients
for several tumor types, with indications for patients with non–small cell lung
and treatment-naïve patients [respectively] had a response that endured for
cancer (NSCLC), medullary thyroid cancer (MTC), and other thyroid malignanmore than 6 months. In the treatment-naïve group, the median duration of
cies with RET alterations.
response was 22 months.
On May 8, 2020, the FDA granted the drug an accelerated approval
Similar numbers were seen in RET fusion–positive thyroid cancer:
for adults with RET fusion–positive NSCLC; and adult and pediatric
a median duration of response in a previously treated group of
patients aged 12 years and older with either advanced or meta18.4 months with 87% lasting more than 6 months.
static RET-mutant MTC who require systemic therapy or advanced or
What is unique about selpercatinib’s
metastatic RET fusion–positive thyroid cancer who require systemic
Q
safety profile?
therapy and whose disease is refractory to radioactive iodine.1,2 The
Selpercatinib is a tyrosine kinase inhibitor that is highly specific for
indications were based on overall response rate and response duraRET. By being this specific, selpercatinib is not only more effective
tion data from the phase 1/2 LIBRETTO-001 study (NCT03157128).
Todd Bauer, MD
against the mutated and fused versions of RET but is also better tolerThe 2 confirmatory phase 3 trials—LIBRETTO-431 (NCT04194944) and
ated because it is not hitting off-target kinases, leading to the adverse events
LIBRETTO-531 (NCT04211337)— are currently enrolling patients.
that we see with so many other multitaskers and kinase inhibitors.
Selpercatinib is the first therapy specifically indicated for patients with
The patients I have treated with this drug overwhelmingly tolerate it well.
tumors that harbor RET gene alterations. On September 4, 2020, the FDA
First-line chemotherapy or even chemoimmunotherapies do not come without
approved pralsetinib (Gavreto) for RET fusion-positive NSCLC and granted a
toxicity, and selpercatinib in general is very well tolerated, with the most
priority review for indications in MTC and thyroid cancer.
common adverse events being [liver function test] abnormalities and dry mouth.
In an interview with OncologyLive ®, Todd Bauer, MD, an author on the
LIBRETTO-001 study, associate director of Drug Development at Sarah Cannon
Selpercatinib has a 60% to 65% response rate with low incidence of adverse
Research Institute, and a medical oncologist at Tennessee Oncology, both in
events, so I would always like to try to give that before I would administer cytoNashville, discussed how the highly specific nature of selpercatinib
toxic chemotherapy or even immunotherapy.
leads to greater tolerability than multityrosine kinase inhibitors and its
How does selpercatinib’s approval advance
frontline potential.

Q

Q

Please describe the efficacy data that led to the approval.

We saw pretty impressive response rates across the 3 patient populations in the study, with an overall response rate of 64% in the pretreated
non–small cell lung cancer population with RET fusions. In the treatment-naïve
RET fusion–positive group, there was an 85% response rate, meaning selpercatinib would be a great substitution for chemotherapy for these patients.
In patients with [previously treated] RET-mutant medullary thyroid cancer,
we saw an overall response rate of 69%. These patients had previously been
treated with standard-of-care cabozantinib [Cabometyx] or vandetanib
[Caprelsa]. Keeping in mind that cabozantinib and vandetanib are similar types of multityrosine kinase inhibitors that target RET to some extent,
a 69% response rate in patients who had those agents before speaks to the
specificity and efficacy with which selpercatinib targets RET fusions. In treatment-naïve patients with RET-mutant medullary thyroid cancer, we saw a 73%
response rate.
Most impressively, in RET fusion–positive thyroid cancer, previously treated
patients showed a 79% response rate, but in treatment-naïve patients, all
8 patients had at least a partial response.
Equally important is the duration of response. In the previously treated
patients with lung cancer, it was 17.5 months and more than 81% had
responses that lasted for more than 6 months, so the benefit was durable. In
the treatment-naïve lung cancer population, 58% had a response for more than
6 months, and we have not yet reached the median duration of response in
that population.
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the treatment paradigm?

Selpercatinib could be a game changer for patients who have RET mutations. In
my opinion, it is hard to imagine offering chemotherapy up front with these data,
so I think it could very well be a first-line therapy. And hopefully as patients
and physicians learn more about selpercatinib, they will start to think about
using it up front.
Selpercatinib could also be a rescue medicine for patients with thyroid
cancer who had prior cabozantinib or vandetanib, and I think it will be
interesting to see if we are able to translate its efficacy against RET fusions
or mutations in other tumor types as well. Could this be an agent that could
have greater efficacy against other diseases based purely on the presence of a
RET alteration?
Selpercatinib represents the ongoing evolution of how we treat cancers,
changing from treating a cancer by where it started to treating cancer by why it
started. Developing therapies for individual patients rather than for a specific
tissue type represents yet another step in the process of the evolution of
personalized medicine that is allowing us to more effectively treat with welltolerated medicines that can manage the disease for months to years, which
offers great hope for patients, for families, and for caregivers. n
REFERENCES
1.

FDA approves selpercatinib for lung and thyroid cancers with RET gene mutations or fusions.
FDA. Updated May 11, 2020. Accessed October 6, 2020. https://bit.ly/34JUV6t

2.

Retevmo. Prescribing information. Eli Lilly and Company; 2020. Accessed
October 6, 2020. https://bit.ly/36Smq0g

FDA approval—May 8, 2020

FDA grants accelerated approval for the kinase inhibitor selpercatinib (Retevmo) for adults with
RET fusion–positive non–small cell lung cancer (NSCLC) and adult and pediatric patients aged 12
years and older with either advanced or metastatic RET-mutant medullary thyroid cancer (MTC) who
require systemic therapy or advanced or metastatic RET fusion–positive thyroid cancer who require
systemic therapy and whose disease is refractory to radioactive iodine.

Mechanism of action:

• Selpercatinib inhibits wild-type RET and
several mutated RET isoforms as well as
VEGFR1 and VEGFR3 with IC50 values from
0.92 nM to 67.8 nM.

How supplied:

• 40- and 80-mg capsules

BASELINE PATIENT CHARACTERISTICS
Median age, years (range)

Dosing:

• Patients who weigh less than 50 kg: 120 mg;
patients who weigh 50 kg or more: 160 mg
◦ Take selpercatinib twice daily (approximately
every 12 hours) until disease progression
or unacceptable toxicity. Swallow capsules
whole.
Company: Eli Lilly and Company

P I VOTA L C LI NI CA L T R I A L

57

54

(20-88)

(17-84)

RET fusion+ thyroid
cancer (n = 27)

Previously treated
RET-mutant advanced
MTC (n = 55)

LIBRETTO-001 (NCT03157128) is a multicenter, multicohort trial that enrolled 105 patients
with RET fusion–positive NSCLC who were previously treated with platinum chemotherapy
and 39 patients who had not received prior therapy; 55 patients with RET-mutant advanced
MTC who were previously treated with cabozantinib (Cabometyx) or vandetanib (Caprelsa)
and 88 patients who were treatment-naïve; and 27 patients with RET fusion–positive thyroid
cancer whose disease was refractory to radioactive iodine, 8 of whom had not received prior
systemic therapy.

61

61

58

(15-82)

(23-81)

(23-86)

Treatment-naïve
RET-mutant MTC
(n = 88)

Previously treated
RET fusion+ NSCLC
(n = 105)

Treatment-naïve
RET fusion+ NSCLC
(n = 39)

MTC, medullary thyroid cancer; NSCLC, non–small cell lung cancer.

Patients with metastatic disease (%)

98 100

98 100

100

EFFICACY RESULTS IN THE LIBRETTO-001 TRIAL
Confirmed
ORR
(95% CI)

Complete
response

Partial
response

Median
DOR, months
(95% CI)

Patients with
response lasting
≥ 6 months

Metastatic RET
fusion+ NSCLC
(n = 39)

85%
(70%-94%)

0%

85%

NE
(12.0-NE)

58%

RET-mutant MTC
(n = 88)a

73%
(62%-82%)

11.0%

61%

22.0
(NE-NE)

61%

RET fusion+
thyroid cancer
(n = 8)b

100%
(63%-100%)

12.5%

NE
(NE-NE)

75%

Treatment naïve

88%

(n = 105) (n = 39)

(n = 55)

RET fusion+
NSCLC

(n = 88)

(n = 27)

RET fusion+
thyroid cancer

RET-mutant
MTC

n Previously treated n Treatment naïve
MTC, medullary thyroid cancer; NSCLC, non–small cell lung cancer.

Method of RET detection (%)
8.0%

8.6%
1.9%

Previously treated
Metastatic RET
fusion+ NSCLC
(n = 105)

64%
(54%-73%)

1.9%

RET-mutant MTC
(n = 55)

69%
(55%-81%)

9.0%

RET fusion+
thyroid cancer
(n = 19)

79%
(54%-94%)

5.3%

62%

17.5
(12.0-NE)

81%

60%

NE
(19.1-NE)

76%

74%

18.4
(7.6-NE)

87%

89.5%

92.0%

16.0%
2.0%

DOR, duration of response; MTC, medullary thyroid cancer; NE, not estimable; NSCLC, non–small cell lung cancer;
ORR, overall response rate.

82.0%

a

Naïve to cabozantinib and vandetanib therapy.
Systemic therapy naïve.

Previously treated RET
fusion+ NSCLC (n = 105)

Previously treated RET
fusion+ NSCLC (n = 105)

18.2%

3.4%

78.4%

b

WA R N I NG S A N D PR E CAUT IO N S
•
•
•
•

Hepatotoxicity
Hypertension
QT interval prolongation
Hemorrhagic events

• Hypersensitivity
• Risk of impaired wound healing
• Embryo-fetal toxicity

C OM M ON A DV E R S E EF F ECTS
The most common adverse reactions (>20%) were dry mouth, diarrhea, hypertension, fatigue, edema,
rash, constipation, headache, nausea, and abdominal pain.

Previously treated
RET-mutant MTC (n = 55)

Treatment-naïve
RET-mutant MTC (n = 88)

n NGS n FISH n pCR n Unknown test
FISH, fluorescence in situ hybridization; MTC, medullary thyroid cancer; NGS,
next-generation sequencing; NSCLC, non–small cell lung cancer; pCR, pathological complete response.
REFERENCE
Retevmo. Prescribing information. Eli Lilly and Company; 2020. Accessed
September 8, 2020. https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/213246s000lbl.pdf
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@OncLive
FDA Grants Breakthrough Therapy
Designation to Magrolimab for
#MDS @US_FDA
https://bit.ly/2RAe5pe

@OncLive
As the impact of the #COVID-19
pandemic lingers into the later part
of 2020, consideration is needed
regarding the lasting
effects on patients with cancer
who may have experienced delayed
care or diagnosis. @CHULiege
@myESMO #ESMO2020
#coronavirus
https://bit.ly/32zAppe

@OncLive
Focal Ultrasound Ablation
Demonstrates Utility as Primary
Therapy in Prostate Cancer
@ALDCAbreu @KeckMedUSC
#pcsm
https://bit.ly/33z5QiO

@OncLive
The first patient has been
enrolled on the phase 2 portion
of the LIO-1 trial, which will
examine the combination
of lucatinib plus nivolumab
in those with gynecologic
cancers. @ErikaHamilton9
@SarahCannonDocs #gynca
https://bit.ly/2Ebtaui

@OncLive
WATCH: Bradley J. Monk, MD,
FACS, FACOG, of @UAZCancer,
discusses emerging therapies in
cervical cancer. #cxca
https://bit.ly/3krUfIS
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ONCL IVE ® ONAIR PO DCAST SPO T L I G H T
FDA APPROVAL INSIGHTS
AVELUMAB IN METASTATIC
UROTHELIAL CARCINOMA
Shilpa Gupta, MD, addresses the June 30,
2020, approval of avelumab (Bavencio) as a
maintenance treatment for patients with locally
advanced or metastatic urothelial carcinoma that
has not progressed with first-line platinum-based
chemotherapy. The regulatory decision was based
on findings from the phase 3 JAVELIN Bladder
100 trial (NCT02603432).
LISTEN: https://bit.ly/3mqh6Xi

MARVELS IN MEDICINE
FOSTERING A NEW FRAMEWORK
FOR GENETIC TESTING GUIDELINES
IN PROSTATE CANCER
Veda N. Giri, MD, and Leonard G. Gomella, MD,
delineate the first multidisciplinary, consensusdriven framework for genetic testing in prostate
cancer, borne out of Philadelphia Prostate Cancer
Consensus Conference 2019. Giri, lead author
of the guidelines, and Gomella detail key aspects
of the recommendations that could have clinical
implications for men in this space.
LISTEN: https://bit.ly/3iA3dmX

RESEARCH REFLECTIONS
HAMID HOMES IN ON KEY
EFFORTS MADE IN MELANOMA
Review key abstracts in melanoma presented
during the 2020 American Society of Clinical
Oncology Virtual Scientific Program with Omid
Hamid, MD, as he discusses findings related
to the optimal duration and sequencing of
checkpoint inhibitors, adoptive cell therapy
options, and subgroups of patients with mucosal
melanoma and brain metastases.
LISTEN: https://bit.ly/2UTOAku

TALKING TUMORS
TOLANEY TALKS TAILORED
TREATMENT STRATEGIES
IN HER2+ BREAST CANCER
Sara M. Tolaney, MD, MPH, discusses the use of
neoadjuvant and adjuvant HER2-directed therapies
in early-stage HER2-positive breast cancer and
shares insights on how risk status is being used
to tailor targeted agents to these patients, key
trials focused on delineating optimal deescalated
and escalated treatment strategies, and ongoing
research in the HER2-low setting.
LISTEN: https://bit.ly/2RwvSO4

RAPID READOUT
LONG-TERM FOLLOW-UP FROM PHASE 1/2 STUDY OF NALIRIFOX
Zev A. Wainberg, MD, reviews long-term follow-up data from the phase 1/2 study (NCT02551991)
of liposomal irinotecan, 5-fluorouracil, leucovorin, and oxaliplatin in patients with pancreatic ductal
adenocarcinoma (PDAC). Results showed that the 4-drug combination, known as NALIRIFOX, is tolerable for patients with treatment-naïve locally advanced or metastatic PDAC. NALIRIFOX is being
evaluated in the ongoing phase 3 NAPOLI 3 trial (NCT04083235).

WATCH: https://bit.ly/2ZO1C5P
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The use of a patient-centered oncology care model resulted in improvements in certain
measures such as symptom assessment and care planning but did not significantly change
hospital, emergency department, and primary care utilization compared with practices
not participating in such a system, according to study findings reported in The American
Journal of Managed Care®.
The retrospective, peer-reviewed study analyzed insurance claims from 5 practices
in southeastern Pennsylvania that volunteered to participate in a pilot patient-centered
model and 18 local practices that formed the control group, starting with a baseline phase
that began in August 2011 and continuing through a follow-up period that ended in July
2016. Investigators also reviewed responses from 866 patients.

READ MORE: Am J Manag Care. 2020;26(9):372-380. doi:10.37765/
ajmc. 2020. 8 8 4 87

ON C L I V E ® VI DE OS
GROTHEY ON REGORAFENIB
VERSUS TAS-102 IN MCRC
Regorafenib (Stivarga) and trifluridine/
tipiracil (TAS-102; Lonsurf) have
demonstrated modest, comparable
response rates in third- and fourth-line
metastatic colorectal cancer (mCRC)
settings but are distinguished by some notable differences
in their toxicity profiles, according to Axel Grothey, MD,
director of gastrointestinal cancer research at West Cancer
Center and Research Institute in Germantown, Tennessee.
Whereas regorafenib frequently causes hand-foot skin
reaction, the most prominent adverse event seen with TAS102 is neutropenia, Grothey explains.

VIEW VIDEO: https://bit.ly/3c9ol14

MOTZER ON THE TIVO-3 TRIAL
IN RENAL CELL CARCINOMA
Robert J. Motzer, MD, a 2016 Giants
of Cancer Care® award winner,
discusses findings from the phase
3 TIVO-3 trial (NCT02627963) of
tivozanib (Fotivda) versus sorafenib
(Nexavar) in patients with advanced renal cell carcinoma
(RCC). Motzer delves into the survival questions generated
from the results from TIVO-3, one of the first phase 3 trials
to examine this RCC-specific agent in heavily pretreated
patients. He heads the kidney cancer section at Memorial
Sloan Kettering Cancer Center in New York, New York.

VIEW VIDEO: https://bit.ly/2ZECbnd

S PO T L I G HT
ASCO 2020 DATA POINT TO NEW WAVE OF IMMUNOTHERAPY APPROACHES IN NSCLC
During the 2020 American Society of Clinical Oncology (ASCO) Virtual Scientific Program,
findings from several studies evaluating immunotherapy monotherapy and combination
strategies were presented, highlighting the evolving treatment landscape for patients
with non–small cell lung cancer (NSCLC), said David R. Spigel, MD.
Data from an analysis of patient-reported outcomes from the IMpower110
trial (NCT02409342) confirmed that patients who received atezolizumab (Tecentriq)
DAVID R.
experienced sustained numerical improvements in physical functioning relative to baseSPIGEL, MD
line and did not have worsening lung cancer-related symptoms compared with those who
received chemotherapy.
“IMpower110 is pivotal because we now have another single-agent immune-based strategy that is available beyond pembrolizumab [Keytruda],” said Spigel, lead author of IMpower110. “This is all in the context
of recent FDA approvals of other immune strategies like nivolumab [Opdivo]/ipilimumab [Yervoy] with or
without chemotherapy. In the first-line setting, the field is getting a bit complicated, so it is good to think of
this as another agent [available for] our patients with highly expressed PD-L1–positive NSCLC.”
READ MORE: https://bit.ly/2R xSu 0s

I’ve been thinking for the
past decade that we’re on the
verge of getting rid of
autologous stem cell transplant
from myeloma. If our induction
therapies are so effective, we
may be able to eliminate
transplant. I’d like to see us
conduct trials...in which
patients who achieve MRD
[negativity] with induction
therapy do not proceed to
transplant. We’re going to have
to do those kinds of studies to
eliminate transplant.”
—Jef frey Wo lf, MD
Director, myeloma program
University of California, San Francisco
Helen Diller Family Comprehensive Cancer Center

READ MORE: https://bit.ly/3kh6I2e

In bladder cancer, there
was a string of negative trials.
Now we have all these new
agents. We’re looking at how
we can use them effectively,
earlier, and in combination
to help our patients.”
—Bra dley A . Mc Grego r, MD
Clinical director
Lank Center for Genitourinary Oncology
Dana-Farber Cancer Institute

READ MORE: https://bit.ly/2Sfev4q
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For adults with intermediate- or high-risk myelofibrosis (MF)1

INTERVENE
WITH

JAKAFI® (RUXOLITINIB)
AT DIAGNOSIS
Ruxolitinib (Jakafi) is a Category 2A* treatment option for both symptomatic
lower-risk† and higher-risk MF – in patients with platelets ≥50 x 109/L.2‡
*Category 2A: Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.2
† Lower-risk

MF is defined as low or intermediate-1 risk based on DIPSS, DIPSS-Plus, and MYSEC-PM, low or intermediate
risk based on MIPSS-70 (threshold of ≤3 prognostic variable points), and very low, low, or intermediate risk based on
MIPSS-70+ (version 2.0; threshold of ≤3 prognostic variable points).2
‡
In patients who are not transplant candidates.

SIGNIFICANTLY MORE PATIENTS RECEIVING JAKAFI
EXPERIENCED IMPROVEMENT IN MF-RELATED SPLENOMEGALY1,3,5
COMFORT-I PRIMARY ENDPOINT1,3‡

42%

of patients receiving Jakafi
achieved a ≥35% reduction in
spleen volume at week 24

VS

patients receiving
(P < 0.0001)
0.7% ofplacebo

4.4 years median duration of spleen response among primary responders (n = 65)4§

COMFORT-II PRIMARY ENDPOINT 1,5II

29%

of patients receiving Jakafi
achieved a ≥35% reduction in
spleen volume at week 48

Indications and Usage

Jakafi is indicated for treatment of intermediate or high-risk myelofibrosis (MF),
including primary MF, post–polycythemia vera MF and post–essential
thrombocythemia MF in adults.

Important Safety Information
Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia
and neutropenia, which are each dose-related effects. Perform a
pre-treatment complete blood count (CBC) and monitor CBCs every 2 to 4
weeks until doses are stabilized, and then as clinically indicated
Manage thrombocytopenia by reducing the dose or temporarily interrupting
Jakafi. Platelet transfusions may be necessary
Patients developing anemia may require blood transfusions and/or dose
modifications of Jakafi
Severe neutropenia (ANC <0.5 × 10 9/L) was generally reversible by
withholding Jakafi until recovery
Serious bacterial, mycobacterial, fungal and viral infections have occurred.
Delay starting Jakafi until active serious infections have resolved. Observe
patients receiving Jakafi for signs and symptoms of infection and manage
promptly. Use active surveillance and prophylactic antibiotics according to
clinical guidelines

VS

0%

of patients receiving
best available therapy¶ (P < 0.0001)

Tuberculosis (TB) infection has been reported. Observe patients taking
Jakafi for signs and symptoms of active TB and manage promptly. Prior
to initiating Jakafi, evaluate patients for TB risk factors and test those at
higher risk for latent infection. Consult a physician with expertise in the
treatment of TB before starting Jakafi in patients with evidence of active
or latent TB. Continuation of Jakafi during treatment of active TB should
be based on the overall risk-benefit determination
Progressive multifocal leukoencephalopathy (PML) has occurred with
Jakafi treatment. If PML is suspected, stop Jakafi and evaluate
Advise patients about early signs and symptoms of herpes zoster and
to seek early treatment
Increases in hepatitis B viral load with or without associated elevations
in alanine aminotransferase and aspartate aminotransferase have been
reported in patients with chronic hepatitis B virus (HBV) infections.
Monitor and treat patients with chronic HBV infection according to
clinical guidelines
When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms
may return within one week. After discontinuation, some patients with
myelofibrosis have experienced fever, respiratory distress, hypotension,
DIC, or multi-organ failure. If any of these occur after discontinuation or
while tapering Jakafi, evaluate and treat any intercurrent illness and consider
restarting or increasing the dose of Jakafi. Instruct patients not to interrupt

JAKAFI 3-YEAR AND 5-YEAR OVERALL SURVIVAL ANALYSES
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At 3 years, survival probability was 70% for patients originally randomized to
Jakafi and 61% for those originally randomized to placebo1
Overall survival was a prespecified secondary endpoint in COMFORT-I1
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COMFORT-I: 5-YEAR ANALYSIS OF JAKAFI AND PLACEBO6
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JAKAFI 5-YEAR OVERALL SURVIVAL PROBABILITY WAS 51%4
All patients in the placebo group either crossed over to Jakafi at a median of
9 months or discontinued1
a

Over
are omitted from the overall survival Kaplan-Meier curves.4
b
COMFORT-I was not designed to compare survival probabilities between Jakafi and placebo at 3 or 5 years.4
Over
c
Patients randomized to placebo were eligible to cross over to receive Jakafi because of progression-driven

57
38

69
46
69
46

The 5-year overall survival analysis is not included in the Full Prescribing Information for Jakafi. Although the

Over3-year overall survival analysis is presented in the Full Prescribing Information, P values and hazard ratios

57
38
57
38

events or at the physician’s discretion; however, these patients continued to be grouped within their original
randomized assignment for analysis purposes.4
COMFORT-I (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-I) was a randomized, doubleblind, placebo-controlled phase 3 study with 309 patients with intermediate-2–risk or high-risk MF. The
primary endpoint was the proportion of patients achieving a ≥35% reduction in spleen volume from baseline
to week 24 as measured by CT or MRI.1,3
§
Duration of spleen response was defined as the interval between the first spleen response measurement
that was a ≥35% reduction from baseline and the date of the first measurement that was no longer a
≥35% reduction from baseline that was also a >25% increase from nadir.4

‡

Adapted with permission from the Journal of Hematology & Oncology.6

COMFORT-II: 5-YEAR ANALYSIS OF JAKAFI AND BEST
AVAILABLE THERAPY7

Overall Survival Kaplan-Meier Curves by
Treatment Group in COMFORT-II1,7,a,b
Jakafi

At 3 years, survival probability was 79% for patients originally randomized to
Jakafi and 59% for those originally randomized to best available therapy1
Overall survival was a prespecified secondary endpoint in COMFORT-II1
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JAKAFI 5-YEAR OVERALL SURVIVAL PROBABILITY WAS 56%7
All patients in the best available therapy group either crossed over to Jakafi at
a median of 17 months or discontinued1
BAT, best available therapy.
a
The 5-year overall survival analysis is not included in the Full Prescribing Information for Jakafi. Although
the 3-year overall survival analysis is presented in the Full Prescribing Information, P values and hazard
ratios are omitted from the overall survival Kaplan-Meier curves.4
b
COMFORT-II was not designed to compare survival probabilities between Jakafi and best available therapy
at 3 or 5 years.4
c
Patients randomized to best available therapy were eligible to cross over to receive Jakafi because of
progression-driven events or at the physician’s discretion; however, these patients continued to be grouped
within their original randomized assignment for analysis purposes.4
II
COMFORT-II (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-II) was a randomized, open-label
phase 3 study with 219 patients with intermediate-2–risk or high-risk MF. The primary endpoint was the proportion
of patients achieving a ≥35% reduction in spleen volume from baseline at week 48 as measured by CT or MRI.1,5
¶
Best available therapy in COMFORT-II included hydroxyurea (46.6%) and glucocorticoids (16.4%), as well as
no medication, anagrelide, epoetin alfa, thalidomide, lenalidomide, mercaptopurine, thioguanine, danazol,
peginterferon alfa-2a, interferon-α, melphalan, acetylsalicylic acid, cytarabine, and colchicine.4

Adapted with permission from Leukemia.7

For more data on long-term results with Jakafi, visit JakafiResults.com
or discontinue Jakafi without consulting their physician. When discontinuing
or interrupting Jakafi for reasons other than thrombocytopenia or neutropenia,
consider gradual tapering rather than abrupt discontinuation
Non-melanoma skin cancers including basal cell, squamous cell, and Merkel
cell carcinoma have occurred. Perform periodic skin examinations
Treatment with Jakafi has been associated with increases in total cholesterol,
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters
8-12 weeks after initiating Jakafi. Monitor and treat according to clinical
guidelines for the management of hyperlipidemia
In myelofibrosis and polycythemia vera, the most common nonhematologic
adverse reactions (incidence ≥15%) were bruising, dizziness, headache,
and diarrhea. In acute graft-versus-host disease, the most common
nonhematologic adverse reactions (incidence >50%) were infections
and edema
Dose modifications may be required when administering Jakafi with strong
CYP3A4 inhibitors or fluconazole or in patients with renal or hepatic
impairment. Patients should be closely monitored and the dose titrated based
on safety and efficacy
Use of Jakafi during pregnancy is not recommended and should only be used
if the potential benefit justifies the potential risk to the fetus. Women taking
Jakafi should not breastfeed during treatment and for 2 weeks after the
final dose

Please see Brief Summary of Full Prescribing Information
for Jakafi on the following pages.
To learn more about Jakafi, visit HCP.Jakafi.com.
References: 1. Jakafi [package insert]. Wilmington, DE: Incyte Corporation. 2. Referenced with
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for
Myeloproliferative Neoplasms V.1.2020. © National Comprehensive Cancer Network, Inc. 2020. All rights
reserved. Accessed May 21, 2020. To view the most recent and complete version of the guideline, go
online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or
application and disclaims any responsibility for their application or use in any way. 3. Verstovsek S, Mesa
RA, Gotlib J, et al. A double-blind, placebo-controlled trial of ruxolitinib for myelofibrosis. N Engl J Med.
2012;366(9):799-807. 4. Data on file. Incyte Corporation. Wilmington, DE. 5. Harrison C, Kiladjian J-J,
Al-Ali HK, et al. JAK inhibition with ruxolitinib versus best available therapy for myelofibrosis. N Engl J
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COVID-19 Crisis Increases Risk of Distress,
Burnout Among Oncology Professionals
EMERGING DATA DEMONSTRATE

to Banerjee. The focus of the first survey,
which took place from April 16 through May
the significant effect the coronavirus disease
3, 2020, was to learn more about how the
2019 (COVID-19) pandemic has had on oncolpandemic has affected the roles of
ogy providers’ job performance and
HCPs in the space, how cancer care
well-being. To examine and address
has changed in light of new informahow COVID-19 has affected health
tion, how these changes are affecting
care providers (HCPs), the European
well-being, and the resources availSociety for Medical Oncology (ESMO)
able to HCPs. The second survey,
Resilience Task Force launched a
which was conducted from July 16
series of surveys to assess the virus’
through August 5, focused on the
effect on current daily practice,
Susana Banerjee
longer-term impact of the pandemic
physician well-being and burnout,
MBBS, MA,
and other sequelae such as burnout
and the support available to address
PhD, FRCP
1,2
and job performance.
these challenges.
“This is the largest COVID-19 survey series
[that has been conducted] for oncology profesSURVEY 1 SHOWS HIGH DISTRESS,
sionals. Well-being and job performance
POOR WELL-BEING
varied between countries and were related to
A total of 1520 participants from 101 counCOVID-19 crude mortality rate,” said Susana
tries responded to the first survey. Two-thirds
Banerjee MBBS, MA, PhD, FRCP, as part of a
of responses were from Europe, 45% of particpresentation at the ESMO Virtual Congress
ipants were younger than 40 years, 51% were
2020. “COVID-19 is impacting well-being,
female, and the majority (71%) of respondburnout, and job performance, and main
ers were White. Moreover, 70% were medical
predictors include resilience and change
oncologists and 22% were trainees. Notably,
to work hours. Risk of distress and burn67% of participants reported changes in profesout has increased, while job performance
sional duties since the start of the COVID-19
has improved during the pandemic. Urgent
pandemic, and 78% reported increased
measures to address well-being are essential.”
concern for their personal safety at work.
The surveys were disseminated online
On April 24, investigators obtained the
via email and social media, as well as
COVID-19 crude mortality rate according to
through the OncoAlert network, according
country. “As mortality increases, [there is]
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higher distress and poorer well-being,” said
Banerjee, a consultant medical oncologist and
clinical research lead for the Gynaecology
Unit at The Royal Marsden in London,
United Kingdom, and chair of the ESMO
Resilience Task Force.
The ESMO Resilience Task Force also
conducted several analyses to further examine the association between the pandemic
and factors beyond crude mortality rate.
Results showed that participants who felt
valued by their organization indicated that
their working conditions were “pleasant” and
reported higher levels of perceived resilience
compared with other respondents who had
lower distress and thus better wellbeing. “Psychological resiliency was shown
throughout to be a factor predicting wellbeing, burnout, and performance levels,” noted
Banerjee. Additional indicators of better of
well-being/low distress included age greater
than 40 years and male sex (TABLE).1
Participants who reported an increase
in working hours and concerns about the
impact of the virus on their training/career,
had self-isolated because of symptoms,
had reduced clinical trial activity, experienced changes in diet, avoided thinking
about well-being/distress, and/or talked to
colleagues to seek emotional support were all
at increased risk of distress.

CREDIT: NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES-ROCKY MOUNTAIN LABORATORIES, NIH

by KRISTI ROSA

COVID-19 in the Clinic
T ABL E. Pr e di c tor s of Well- being , B u r nou t , and Jo b Pe r fo r m a n c e 1
Measure

Negative variable

Positive variable

Well-being
(better well-being/low distress)

• Concern about well-being or training/
career
• Increased work hours
• Self-isolated because of symptoms
• Avoiding thinking about well-being
• Reduced clinical trial activity
• Changes in diet
• Talking to colleagues for emotional
support

•
•
•
•
•
•

Resilience
Valued by organization
“Pleasant” working conditions
Age > 40 years
Male sex
Change in physical activity

Burnout

•
•
•
•

•
•
•
•

Resilience
Non-White ethnicity
“Pleasant” working conditions
Supported by government

Job performance since
start of pandemic

• Worried about negative impact
on research
• Crude mortality rate
• More work-from-home hours
• Distraction
• Reduced clinical trial activity
• Non-White ethnicity

Has seen a psychiatrist/psychologist
Increased work hours
More after-hours work
Concern about well-being or training/
career

The likelihood of burnout was also higher
among those who reported increased work
hours with more after-hours work and/or
concerns regarding their training. Adequate
job control was associated with improved job
performance since the start of the pandemic.

SURVEY 2 REPORTS BURNOUT SPIKES
A total of 942 HCPs responded to the second
survey. Three months later, the reported risk
of distress was higher compared with what
was observed in the first survey, translating to
elevated rates of worse well-being (25% vs 33%;
emotional Well-Being Index ≥ 4; P < .0001).
More participants in survey 2 than in survey 1
reported feeling burned out, at 49% and 38%,
respectively (P < .0001). Job performance
trended toward improvement. Despite burnout rates, improved job performance rose from
34% at the start of the pandemic to 51% in
survey 2 (score < 3.5; P < .0001).
The ESMO Resilience Task Force also asked
respondents what would be most helpful for
them or their colleagues moving forward.
The majority of participants (86%) said flexible working hours, including the ability to
work from home, would be most beneficial.
Regarding other strategies, 81% cited a workshop or course on well-being, burnout, and
coping mechanisms would be useful;
79% said counseling and psychological support
services; and 73% identified a practical guide/
handbook or self-help resource.

• Resilience
• Adequate job control
• Job in surgical oncology
or hematology/oncology

The results affirm what HCPs in the oncology space are evidently well aware of:
“COVID-19 has changed our world,” Banerjee
said. “These changes include patient management plans, the way we deliver care, [and]
our daily working practice, taken together
with our personal situations outside work.
The impact of COVID-19 on well-being has the
potential for serious negative consequences
on work, home life, and patient care.”
A third survey is planned for 2021, according to Banerjee, who added that the goal is
to have more oncologists around the world
participate so that the Resilience Task Force
can more closely examine the different ways
in which the COVID-19 pandemic is affecting
HCPs in each country.
“The ESMO Resilience Task Force will be
looking into furthering specific interventions so that we can continue to further help
and support [oncology professionals] during
the pandemic and, importantly, beyond,”
Banerjee concluded. ■
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Immunotherapy
Expert Puts Fresh
Focus on AEs
by LARRY HANOVER

IN LESS THAN 10 YEARS, immune checkpoint inhibitors (ICIs) have dramatically
altered the treatment landscape for patients
with metastatic melanoma, helping to drive
an improvement in 5-year survival rates
from historical levels of less than 10% to
more than 50% with some regimens.1,2
Mario Sznol, MD, was drawn to cancer
immunotherapy research from the beginning
of his oncology career in the mid-1980s.
What he finds most exciting is the way the
initial breakthrough in immuno-oncology
has expanded to so many other cancer indications, Sznol said in an interview with
OncologyLive®. Monoclonal antibodies that
target the immune checkpoint protein PD-1,
or its main ligand, PD-L1, are now approved
in various clinical settings for 18 tumor types
plus 2 biomarker-driven indications across
solid tumors (TAB L E ).3 Additionally, the
CTLA-4 immune checkpoint inhibitor ipilimumab (Yervoy) is approved in 6 tumor types.4
However, amid this dizzying pace of
advancement, many oncologists struggle to keep up not only with developments
but also with how to treat patients suffering from the array of adverse events (AEs)

30

Vol. 21 | No. 20 | OCTOBER 2020

encountered with ICI therapy, said Sznol,
professor of medicine (medical oncology)
at Yale School of Medicine and coleader of
the Cancer Immunology Research Program
at Yale Cancer Center, both in New Haven,
Connecticut. He also is president of the
Society for Immunotherapy of Cancer (SITC).
Importantly, Sznol said, the risk of potentially severe AEs from ICIs or unfamiliarity
with their management could influence
decisions to offer or receive these agents.
“Although toxicity is always an important
consideration before offering a therapy, most
AEs from ICIs can be managed and reversed,
and in most settings, the overall benefit-torisk ratio is very favorable,” he noted.
In that regard, Sznol has helped make
addressing these AEs one of the primary
goals of the 5th Annual International
Congress on Immunotherapies in Cancer ®.
The conference, hosted by Physicians’
Education Resource ®, LLC (PER®), will be
held on December 12, 2020, as a live virtual
meeting, with a focus on practice-changing
applications. Sznol is cochairing the meeting, along with Naiyer A. Rizvi, MD, the
Price Family Professor of Medicine and

director of Thoracic Oncology at Columbia
University Herbert Comprehensive Cancer
Center in New York, New York. Rizvi is
also codirector of cancer immunotherapy at
Columbia University Irving Medical Center
and research director of the Price Family
Comprehensive Center for Chest Care at
NewYork-Presbyterian Hospital.
As ICIs have become more widely used and
incorporated into more combinations, physicians are more likely to encounter some of
the rare and unusual AEs, said Sznol, who
also is coleader of cancer immunology at
Yale Cancer Center.
Dermatologic toxicities are the most
frequently reported AE with ICI therapy
(all grades, 30%-40% with anti–PD-1/PD-L1
agents; approximately 50% with anti–
CTLA-4), particularly rash or pruritus,
which has been reported in 13% to 20% of
patients who receive the PD-1 inhibitors
pembrolizumab (Keytruda) or nivolumab
(Opdivo).5 However, although oncologists
can generally manage rash without much
difficulty, some skin toxicities can be very
severe and other common reactions can lead
to significant morbidity unless addressed
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quickly and effectively, Sznol noted. These
for clinical management of
TA B L E . C l i n i c a l Setti ng s for FDA - A p p r oved
P D -1 /P D -L1 I n h i b i to r s 3
include colitis, liver function test (LFT)
patients whose severe AEs
Tumor types
Approved immune
abnormalities, endocrinopathies, nephrido not respond to initial
checkpoint inhibitors
tis, and pneumonitis. But toxicity can
high-dose steroids and may
Triple-negative breast cancer

involve any organ system, so it is critical
require a second immunothat physicians and all other health care
suppressive agent, most
Cervical cancer

providers involved in patient care have the
often for colitis or LFT
Classical Hodgkin lymphoma

confidence and skill to administer treatabnormalities. For coliCutaneous squamous cell carcinoma

ment, Sznol said.
tis, oncologists may not be
Endometrial cancer

“I expect that fellows who are currently
comfortable with prescribbeing trained will be used to seeing all these
ing a tumor necrosis factor
Esophageal cancer

events and for them, managing ICI toxicity
inhibitor, generally inflixGastric cancer

will become second nature,” Sznol said. “But
imab (Remicade), or a
Head and neck squamous cell carcinoma

health care providers trained in the 1980s
third-line anti-inflammatory
Hepatocellular carcinoma
or 1990s—and the first of these agents, ipiliagent, if necessary, such as

mumab, was approved only in 2011—may be
vedolizumab (Entyvio), or, in
Malignant pleural mesothelioma

encountering a set of very unfamiliar AEs.
the case of LFT elevations,
Melanoma
Community oncologists are certainly capamycophenolate. Continuing

ble of managing ICI toxicity and in fact
education is also helpMerkel cell carcinoma

manage AEs from other agents, such as
ful in the recognition and
MSI-H/dMMR colorectal cancer

chemotherapy, that could lead to even more
initial management of rare
MSI-H/dMMR solid tumors

severe complications, for example, neutroICI-related toxicities such as
penia. It’s just a matter of developing a
myositis and myocarditis, as
Non–small cell lung cancer

different set of reflexes for what to do.”
well as neurologic and hemaPrimary mediastinal large B-Cell Lymphoma

Sznol said the conference would be a
tologic events.
venue for oncologists to learn about ICI toxicJeffrey S. Weber, MD,
Renal cell carcinoma

ities and practical strategies for addressing
PhD, a 2016 Giants of
Small cell lung cancer

them. Some of the AEs are so unusual that
Cancer Care ® award winner
TMB-high solid tumors

even physicians in major cancer centers—
who is giving a presenta®
Urothelial
carcinoma

himself included—find themselves
tion at the PER conference
dMMR, deficient mismatch repair; MSI-H, microsatellite instability–high;
emailing peers across the country to try
about toxicity management
TMB, tumor mutational burden.
to find the best treatment option. He said
that will focus on patient
 Atezolizumab (Tecentriq)  Avelumab (Bavencio)  Cemiplimab-rwlc (Libtayo)
conference organizers have recruited
cases, agreed that more
 Durvalumab (Imfinzi)  Nivolumab (Opdivo)  Pembrolizumab (Keytruda)
experts who truly understand the use of
education is needed, particimmunotherapy to provide state-of-theularly for emergency room
art information.
(ER) physicians.
“These drugs have been out there for 6 or
associated with immunotherapy. The concern
“The classic situation is ER docs who are
7 years, but it’s not surprising that there’s
is that physicians will assume the condition
not used to seeing these patients and don’t
still some uncertainty about how to treat
is related to coronavirus disease 2019. “The
think about immune toxicity,” said Weber,
AEs in the clinic, even within very
solution is increased education and having
deputy director of the Perlmutter
experienced academic centers,”
a cohort of experts who know the immunoCancer Center and codirector of the
Sznol said. “And perhaps as physitherapy business or a cadre of consultants
melanoma research program at NYU
cians and their staff are gaining
in endocrinology, [gastroenterology], and
Langone Health in New York, New
experience, management of some
[pulmonology] who can see the patients
York. “They’ll think there’s some
AEs may differ from more estabquickly,” he said.
other cause and not give steroids.
lished algorithms. The major
The patients will end up going home
clinical questions usually revolve
and coming right back. It’s taking
SZNOL HELPS DEFINE
Jeffrey S.
around when to start steroids, the
a
significant
effort
with
[ED]
docs,
CHECKPOINT LANDSCAPE
Weber, MD, PhD
initial dose of steroids, when and
including giving in-services, just
The concept of using immunotherapy against
how to taper the steroids, when to move to a
to raise the consciousness of what immune
cancer was born in 1891 when William B.
second immunosuppressive agent, or when
toxicity is about.”
Coley, MD, a renowned surgeon at Memorial
one can consider restarting ICI treatment
Weber said an issue that has arisen this
Hospital in New York, used bacteria to
after resolution of toxicity.”
year involves ensuring that ER physicians
successfully treat a New York City man with
Sznol said continuing education is helpful
are aware that pneumonitis can be a toxicity
many inoperable advanced tumors.6
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A century later, the field had seen few
advances. In 2002, when it came to treating patients with metastatic melanoma,
2 immunotherapeutic options were available: interferon alpha and IL-2. High doses
of IL-2 “cured somewhere between 5% and
10% [of patients] with metastatic melanoma,”
Sznol said. “And with chemotherapy, we
cured almost no one. For chemotherapy, the
response rates were in the 15% to 20% range,
and [the responses] didn’t last very long.”
It was the excitement around the potential for immunotherapeutic approaches
that changed Sznol’s career path. In the
mid-1980s, he was participating in a fellowship at The Mount Sinai Hospital in New
York, New York, which was among the
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centers and Medarex/Bristol Myers Squibb,
few institutions studying IL-2. “That was
and the results that we saw in that trial
my very first exposure to immune therwere remarkable.”
apies,” Sznol said. “And the science was
During a career that has spanned more
really fascinating.”
than 30 years, Sznol has been
IL-2 stayed on Sznol’s radar
involved in the development of
when he took a job at the National
many immune-modulating theraCancer Institute (NCI) in Bethesda,
pies, particularly for melanoma and
Maryland, in the Cancer Therapy
renal cell carcinoma (RCC). Notably,
Evaluation Program (CTEP), where he
he was among the key investigators
remained for 12 years. His role was to
in the first multidose phase 1 study
oversee the development of immunoof nivolumab (NCT00730639), which
therapy portfolios.
Julie R.
demonstrated responses in patients
“We got to see everything then—
Brahmer, MD
with melanoma, non–small cell lung
interleukin-2, all the different
cancer (NSCLC), and RCC, according to findcytokines that were developed, all kinds of
ings reported in the New England Journal of
cancer vaccines, and cell therapies,” Sznol
Medicine in 2012.8
said. “We acted like a drug company. One of
CTEP’s roles was to develop investigational
In 2013, the results from the first dual ICI
agents for cancer. So I got a huge amount
therapy with nivolumab and ipilimumab were
of exposure to these immunotherapeutic
reported. The combination elicited an objecagents. But when I left in ’99, I was not so
tive response rate of 40% (95% CI, 27%-55%)
optimistic about the agents then in develamong 52 evaluable patients with unreopment. I left the NCI and went to a biotech
sectable stage III or IV melanoma treated
company to do something very different
concurrently across all dose levels in the
although still related to immunotherapy.”
phase 1 CA209-004 trial (NCT01024231).9
While working at Vion Pharmaceuticals,
Today, the combination of nivolumab
Sznol and colleagues attempted to target
plus ipilimumab is approved for unresecttumors with modified Salmonella, a strategy
able or metastatic melanoma; as first-line
he initially brought for collaborative study
treatment for metastatic PD-L1–positive
with former colleagues at the NCI.7 They
(≥ 1%) NSCLC without EGFR or ALK mutations or in combination with chemotherapy
found that in mouse tumor models, the bactefor metastatic or recurrent NSCLC without
ria could replicate preferentially in the tumor
those mutations; hepatocellular carcinoma
microenvironment, and they hoped to be able
(HCC) previously treated with sorafenib
to deliver cytokines and chemokines there.
(Nexavar); microsatellite instability-high
However, the initial human trials were unable
(MSI-H) or mismatch repair–deficient
to reproduce the murine results. At that
(dMMR) metastatic colorectal cancer
point, Sznol returned to academia, in time
progressing after chemotherapy; interfor early research into anti–CTLA-4 and anti–
mediate- and poor-risk previously treated
PD-1 drugs, which, because of their activity
advanced RCC; and unresectable malignant
in patients, “just made life much better,”
pleural mesothelioma.10,11
he said. The experiences and the bounty of
possibilities helped him envision the future.
Development of other anti–PD-1 and
“We’ve always been very interested in
anti–PD-L1 antibodies and exploration of
immunotherapy for cancer, and at Yale I
activity in multiple malignancies followed
focused on melanoma and renal cancer
the initial reports of nivolumab activity
together with my colleague Harriet Kluger,
in advanced disease. Activity in NSCLC
MD,” Sznol said. “Our center [at Yale] was
provided proof of concept that these agents
the first to give the nivolumab-ipilimumab
could be effective outside melanoma and
combination to a patient; we conducted the
RCC. In metastatic NSCLC, the estimated
initial part of that phase 1 trial together
5-year overall survival (OS) rate for patients
with Jedd D. Wolchok, MD, PhD, and his
treated with first-line pembrolizumab monocolleagues at Memorial Sloan Kettering
therapy was nearly twice as high among
[MSK] beginning in December 2009. It was
patients with PD-L1–high (tumor propora wonderful collaboration between our
tion score ≥ 50%) disease as it was for those

Immunotherapy
who received platinum-based chemotherapy, according to updated results from the
phase 3 KEYNOTE-024 trial (NCT02142738)
presented at the European Society for
Medical Oncology Virtual Congress 2020.
The OS rate was 31.9% for participants who
received pembrolizumab (n = 154) versus
16.3% among those who had chemotherapy
(n = 151). The median OS was 26.3 months
(95% CI, 18.3-40.4) in the pembrolizumab
arm compared with 13.4 months (95% CI,
9.4-18.3) in the chemotherapy group.12
Julie R. Brahmer, MD, who presented the
findings at the conference and was among
the first investigators to study anti–PD-1 in
clinic, is among the speakers at the upcoming PER® meeting. She is codirector of the
Upper Aerodigestive Department at the
Bloomberg-Kimmel Institute for Cancer
Immunotherapy at Johns Hopkins Medicine
in Baltimore, Maryland.
“I think since the original approval for
second-line treatment for metastatic NSCLC
[in 2015], we’ve seen an explosion of indications that are making a difference in
long-term survival with metastatic disease
and now for patients with advanced but
unresectable disease after chemotherapy
and radiation,” Brahmer said in an interview with OncologyLive ®. “We’ve got a long
way to go…we just haven’t been out long
enough with these checkpoint inhibitors. I
think they have changed the face of treating lung cancer.”
Brahmer theorizes that ICIs have made
the significant inroads in NSCLC because
patients with a history of smoking have a
high tumor mutational burden. “When you
take the brakes off [with] these checkpoint
inhibitors, it allows the immune system to
target that kind of cancer,” she said.

ICI MILESTONES MULTIPLY
The agenda for the December conference
reflects broad use of these drugs. The
sessions will look at practical applications in
clinic for lung cancer, head and neck cancers,
genitourinary malignancies, gastrointestinal
malignancies, hematologic malignancies, and
breast and ovarian cancers.
“Checkpoint inhibitors are used in
most solid tumor malignancies with a few
exceptions,” Sznol said. “But even in very
resistant tumors, such as pancreatic cancer,

that could change soon. For example, promIn the phase 3 JAVELIN Renal 101 trial
ising phase 2 data were presented for the
(NCT02684006), OS findings were still immacombination of chemotherapy, anti-CD40,
ture but favored the combination of avelumab
and nivolumab. Microsatellite-stable colon
plus axitinib across prespecified subgroups of
cancer remains a challenge, but I’m optimispatients with previously untreated advanced
tic that continued preclinical and clinical
RCC, according to updated findings reported
research will eventually lead to an effective
in Annals of Oncology. In the overall populaimmunotherapy option.”
tion, the median progression-free survival
In June 2020, the FDA approved pembroliwas 13.3 months (95% CI, 11.1-15.3) with
zumab as a first-line treatment for patients with
the combination versus 8.0 months (95% CI,
unresectable or metastatic MSI-H or dMMR
6.7-9.8) with sunitinib, which translated into
colorectal cancer. The announcement marked
a 31% reduction in the risk of progression
the first immunotherapy approved for this
or death (HR, 0.69; 95% CI, 0.574-0.825;
patient population as a first-line treatment with1-sided P < .0001).18
13
out administering chemotherapy.
In HCC, the combination of atezoliA key development to be
zumab (Tecentriq), an anti–PD-L1
discussed at the conference is
agent, plus bevacizumab (Avastin),
the FDA’s June 2020 accelerated
a VEGF inhibitor, gained FDA
approval of pembrolizumab for
approval in May 2020 for patients
the treatment of adult and pediatwho had not previously received
ric patients with unresectable or
systemic therapy, based on findmetastatic solid malignancies with
ings from the phase 3 IMbrave150
Jedd D.
19
a high tumor mutational burden
Wolchok, MD, PhD trial (NCT03434379). The combi(≥ 10 mutations per megabase)
nation reduced the risk of death by
whose disease has progressed after prior
42% compared with sorafenib (HR, 0.58; 95%
therapy and who do not have alternative
CI, 0.42-0.79; P = .0006). OS at 12 months was
treatment options.14 In 2017, pembroli67.2% (95% CI, 61.3%-73.1%) with atezolizumab
plus bevacizumab and 54.6% (95% CI, 45.2%zumab’s approval for use in advanced solid
64.0) with sorafenib. Median OS was not
tumors in patients with the MSI-H/dMMR
estimable (NE) with the combination versus
biomarker marked the first example of a
13.2 months (10.4-NE) with sorafenib.20
tissue site–agnostic FDA approval of a treatment based on a patient’s tumor biomarker
Most recently, on July 30, 2020, the FDA
15
status rather than on histology.
approved atezolizumab in combination with
2 targeted therapies, cobimetinib (Cotellic)
Many new combinations are coming to the
and vemurafenib (Zelboraf), for patients with
fore with anti–PD1/PD-L1 drugs and VEGFR
BRAF V600–mutant unresectable or metainhibitors, Sznol noted. In RCC, axitinib
static melanoma.21
(Inlyta), which inhibits VEGFR1/2/3, is
approved as first-line treatment for patients
with advanced disease in combination
NEW DRUGS AND BIOMARKERS
with pembrolizumab and with avelumab
TOP RESEARCH AGENDA
16
(Bavencio), a PD-L1 inhibitor, respectively.
In terms of research priorities, a need exists
for greater insight into which patients are
Updated results from the phase 3
most likely to respond to these therapies,
KEYNOTE-426 trial (NCT02853331), presented
Sznol said. “I think what we’re lacking
at the 2020 American Society of Clinical
now is just the predictive biomarkers. It’s
Oncology Virtual Scientific Program, demonreally possible that all these combinations
strated that median OS was not reached in
are working, but they’re working in small
patients who received the combination of
numbers of patients. Without having the
pembrolizumab plus axitinib versus
biomarkers to identify those patients, the
35.7 months among those treated with
phase 2 combination trials in PD-1/PD-L1
sunitinib (Sutent), leading to a 32% reduction
resistant/refractory patients will likely yield
in the risk of death (HR, 0.68; 95% CI, 0.55low response rates. If we run trials with
0.85; P < .001). The 2-year OS rate was 74% and
unselected patients in phase 3, those signals
66% in those who received the combination
may be too small to detect.”
compared with sunitinib, respectively.17
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Immunotherapy
Although some combination regimens have clearly proved their
worth, investigators also do not yet know which drug in a given regimen
is most effective or even whether one is effective at all. For example,
there is no way to know, as with the nivolumab-ipilimumab combination
in previously untreated patients, whether the anti–PD-1 therapy or the
anti–CTLA-4 agent—or both—is shrinking the tumor or in what proportion, Sznol said.
To Wolchok, a 2014 Giants of Cancer Care® award winner, Sznol is
the perfect individual to help lead the way in improving the efficacy of
immunotherapeutic regimens. “We’ve got our work yet cut out for us,”
said Wolchok, who is the Lloyd J. Old/Virginia and Daniel K. Ludwig
Chair in Clinical Investigation and chief of the Immuno-Oncology
Service at MSK in New York, New York. “The next questions we have
to answer are: What do [ICIs] need to be combined with? What are the
immunologic needs for those not responding to the current therapy?
“I think Mario’s dedication to clinical investigation, to new medicine
and new pathways, is critical. Serving as president for SITC—that’s
a role he’s really perfect for. He’s a senior statesperson in a field he
helped to create,” noted Wolchok, who also is director of the Parker
Institute for Cancer Immunotherapy at MSK. “I think having Mario as
a leader of that organization really feeds into many of his strengths.
He’s a thoughtful clinician, he has great scientific knowledge of the
area, he’s very personable, and he’s also a wonderfully supportive
voice for colleagues, especially younger colleagues.”
Although Sznol spends 40% to 50% of his time seeing patients in
clinic, he and his colleagues at Yale are busy at work on novel therapies.
“We’re becoming more and more interested in strategies to modulate
antigen-presenting cells and myeloid cells within the tumor microenvironment. So my colleagues have looked at, for example, APX005M,
a monoclonal agonist antibody that binds to CD40 together with
nivolumab, and more recently APX005M combined with nivolumab
and a CSF1 receptor antagonist. Whether that’s going to be the right
answer or not, we don’t know,” Sznol said. “We’re about to start a trial of
anti-CD40 [therapy] together with anti–PD-1 [and] anti–CTLA-4 in the
frontline setting,” he added. “And we’re very excited about that.”
The phase 1 study (NCT04495257) will evaluate APX005M
plus nivolumab and ipilimumab in treatment-naïve patients with
advanced melanoma or RCC.
Investigators are also looking at how cytokines can combine with
ICIs, Sznol said. He and his colleagues were involved with early development of bempegaldesleukin (Bempeg; NKTR-214), a pegylated form
of IL-2.22 The phase 3 PIVOT IO 001 trial (NCT03635983) is evaluating bempegaldesleukin in combination with nivolumab versus
nivolumab monotherapy and seeks to enroll 764 patients with previously untreated unresectable or metastatic melanoma.
“There are many different exciting opportunities for combinations,”
Sznol said. “But we can participate in only a small fraction of the big
world of things that can be done. I don’t know that we have any better
information or intuition about what will end up working in resistant/
refractory patients, but [we are] fortunate to be part of an outstanding
community of investigators around the world. Hopefully, together we
will find effective new immune therapies for patients.” n
For a full list of references, see the article at

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.

Vol. 21 | No. 20 | OCTOBER 2020

a.

Total number of Copies (Net press run)

b.

Legitimate Paid and/or Requested Distribution

d.

Average No.
Copies Each
Issue During
Preceding
12 Months

No. Copies of
Single Issue
Published
Nearest to
Filing Date

25,267

25,088

(1)

 utside County Paid/Requested Mail
O
Subscriptions stated on PS Form 3541.

14,840

14,775

(2)

In-County Paid/Requested Mail
Subscriptions stated on PS Form 3541.

0

0

(3)

 ales Through Dealers and Carriers, Street
S
Vendors, Counter Sales, and Other Paid or
Requested Distribution Outside USPS

0

0

(4)

 equested Copies Distributed by Other
R
Classes Mailed Through the USPS

524

523

15,364

15,298

c. T otal Paid and/or Requested Circulation
[Sum of 15b 1,2,3,&4]
 onrequested Distribution (By Mail and Outside
N
the Mail)
(1)

 utside County Paid/Requested Mail
O
Subscriptions stated on PS Form 3541.

9,101

9,146

(2)

In-County Nonrequested Copies stated
on PS Form 3541.

0

0

(3)

 onrequested Copies Distributed Through
N
the USPS by Other Classes of Mail

679

544

(4)

Nonrequested Copies Distributed Outside
the Mail

0

0

9,780

9,690

25,144

24,988

123

100

e.

T otal Nonrequested Distribution (Sum of 15d (1),
(2), and (3)

f.

Total Distribution (Sum of 15c and 15e)

g.

Copies not Distributed

h.

Total (Sum of 15f and 15g)

25,267

25,088

i.

Percent Paid and/or Requested Circulation

61.10%

61.22%

If total circulation includes electronic copies, report that circulation on lines below
a.

Requested and Paid Electronic Copies

-

-

b. T otal Requested and Paid Print Copies +
Requested/Paid Electronic Copies

-

-

c. T otal Requested Copy Distribution +
Requested/Paid Electronic Copies

-

-

d. P
 ercent Paid and/or Requested Circulation
(Both print & Electronic Copies)

-

-

Publication of Statement of Ownership – Will be printed in October 15, 2020 issue
of this publication.

.
15.

34

Publication Title: Oncology Live
Publication Number: 13560
Filing Date: 9-30-20
Issue of Frequency: Twice Monthly
Number of Issues Published Annually: 24
Annual Subscription Price: Free to qualified subscribers
Complete Mailing Address of Known Office of Publication (Not Printer): Intellisphere, LLC,
2 Clarke Dr, Suite 100, Cranbury, NJ 08512-3619
Complete Mailing Address of Headquarters or General Business Office of Publisher
(Not Printer): Intellisphere, LLC, 2 Clarke Dr, Suite 100, Cranbury, NJ 08512-3619
Full Names and Complete Mailing Addresses of Publisher, Editor, and Managing Editor
- Publisher: Robert Goldsmith, Intellisphere LLC, 2 Clarke Dr, Suite 100, Cranbury, NJ
08512-3619; Editor: Gina Mauro, Intellisphere, LLC, 2 Clarke Dr, Suite 100, Cranbury,
NJ 08512-3619; Managing Editor: Anita T. Shaffer, Intellisphere, LLC, 2 Clarke Dr, Suite
100, Cranbury, NJ 08512-3619
Owner - Full name: Intellisphere, LLC, 2 Clarke Dr, Suite 100, Cranbury, NJ 08512-3619
Known Bondholders, Mortgagees, and Other Security Holders Owning or Holding
1 Percent or More of Total Amount of Bonds, Mortgages or Other Securities: None
Publication Title: Oncology Live
Issue Date for Circulation Data Below: September 30, 2020
Extent and nature of circulation

I certify that all information on this form is true and complete. Signature and title of
Editor, Publisher, Business Manager, or Owner – Jonathan Severn, Circulation Director,
9-30-20

6.25 AMA PRA
Category 1
Credits™ and
6.25 Contact
Hours.

SATURDAY, DECEMBER 12, 2020
BENEFITS OF ATTENDING

•

Gain a better understanding of how the
immune system is targeted to treat cancer

•

Improve your conﬁdence in applying
immunotherapeutic strategies to
treat patients with cancer

•

Enhance your use of molecular
testing to guide treatments for patients
with cancer

•

Become better prepared to monitor and
manage treatment-related toxicities for
patients who receive immunotherapy

•

Participate in discussions and
Q&A sessions using our custom, interactive
platform

PROGRAM CO-CHAIRS

Naiyer A. Rizvi, MD
Professor of Medicine
Director, Thoracic Oncology
Co-Director, Cancer
Immunotherapy Program
Price Chair, Clinical
Translational Research
New York-Presbyterian/Columbia
University
Irving Medical Center
New York, NY

Accreditation statement:
Physicians’ Education Resource®, LLC, is accredited by the Accreditation Council for Continuing Medical
Education (ACCME) to provide continuing medical education for physicians.
Physicians’ Education Resource®, LLC, designates this live activity for a maximum of 6.25 AMA PRA
Category 1 Credits™. Physicians should claim only the credit commensurate with the extent of their
participation in the activity.
Physicians’ Education Resource®, LLC, is approved by the California Board of Registered Nursing, Provider
#16669, for 6.25 Contact Hours.
Acknowledgement of commercial support:
This educational activity is supported by educational grants from Amgen, Inc. and Pﬁzer Inc.

Register at

gotop e r.com/go/ IC IC2 0T O

Mario Sznol, MD
Professor, Internal Medicine
(Medical Oncology)
Leader, Melanoma Disease Related
Translational Team
Co-Leader, Cancer
Immunology Program
Yale School of Medicine
Yale Cancer Center
New Haven, CT

REGISTRATION FEES

VIRTUAL

Physicians
Fellows*
Nurses, PAs, other HCPs
Industry**

$75
$50
$50
$199

Conference Highlights

SOCIETY OF HEMATOLOGIC ONCOLOGY
(SOHO) 2020 VIRTUAL ANNUAL MEETING
V ir tual Meeting
September 9-12, 2020

Myelofibrosis Paradigm Slated to Expand
With Investigative Therapies
THE MYELOFIBROSIS PIPELINE IS burst-

Center for Myeloproliferative Neoplasms
and chief, section for myeloproliferative
ing with novel agents and combinations that
neoplasms, in the department of leukemia
have been developed with the goal of helping
at The University of Texas MD Anderson
patients live longer rather than controlling
Cancer Center in Houston (TABLE). “A huge
their disease, said Srdan Verstovsek, MD,
PhD, who added that phase 3 trials
number of new medications are
are underway to bring more options
being tested that target different
into the clinic.
parts of the disease biology; it’s not
The National Comprehensive
just about the inhibition of the JAK/
Cancer Network guidelines for the
STAT pathway alone [anymore].
treatment of patients with myelofiMany other drugs are in developbrosis are based on risk of death, as
ment and most of them are being
well as symptoms and signs, said
tested in the second-line setting,
Srdan Verstovsek,
Verstovsek. Patients who are deterafter JAK inhibitors.”
MD, PhD
In a virtual presentation during
mined as higher risk should be
the Society of Hematologic Oncology 2020
referred for transplant. For those who are
Virtual Annual Meeting, Verstovsek highnot candidates for transplant, ruxolitinib
(Jakafi), fedratinib (Inrebic), or a clinical trial
lighted ongoing phase 3 efforts and agents
is recommended. Patients who are lower risk
that are generating excitement.1
and asymptomatic should undergo observation or consider a clinical trial, whereas those
JAK INHIBITORS UNDER INVESTIGATION
who are lower risk and symptomatic should
To date, 2 JAK inhibitors have received
consider a clinical trial, ruxolitinib, ropeginapproval for use in patients with myeloterferon a-2α, or hydroxyurea.
fibrosis: ruxolitinib and fedratinib. Now
“These drugs do not fulfill all the needs
fedratinib is under exploration in the
[that exist in this disease]—far from that;
second-line setting and several other agents
that’s why we have clinical trials listed
also have emerged.
almost everywhere,” said Verstovsek, direcIn the phase 3 PACIFICA trial
(NCT03165734), investigators are
tor of the Hanns A. Pielenz Clinical Research
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examining pacritinib compared with physician’s choice in patients with myelofibrosis
and severe thrombocytopenia with a platelet count of less than 50,000 mL.2 “This
JAK inhibitor is not myelosuppressive; it
can improve the signs and symptoms of
the disease, even in patients with platelets
below 50,000 mL,” Verstovsek said.
Additionally, momelotinib is under examination in the second-line setting in the
phase 3 MOMENTUM trial (NCT04173494).
In this study, 180 patients who received
previous treatment with a JAK inhibitor and
who have a total symptom score of
10 or greater and are anemic are undergoing a 2:1 randomization between
momelotinib at 200 mg daily versus
danazol at 600 mg daily followed by momelotinib at 200 mg daily.3
“Momelotinib appears to improve
anemia,” said Verstovsek. “Therefore, this
is a study for patients who do not feel well
and have anemia; this is a different way of
thinking when it comes to JAK inhibitors.”
LUSPATERCEPT

Luspatercept-aamt (Reblozyl), which
received FDA approval in April 2020 for
myelodysplastic syndromes–associated
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anemia, is now under exploration in patients
with myelofibrosis-associated anemia in a
phase 2 trial.4 “This is a huge area of unmet
need; we don’t have any drug approved for
anemia, and here we have a study underway,” said Verstovsek.
A total of 74 patients were enrolled;
41 did not receive concomitant ruxolitinib at study entry. Results indicated that
the cohorts who received a stable dose of
ruxolitinib (cohorts 3A and 3B) experienced
better responses.
These data led to the planned launch
of the double-blind, randomized, phase 3
INDEPENDENCE trial examining the safety
of luspatercept compared with placebo in
patients with myeloproliferative neoplasm–
associated myelofibrosis who are on
concomitant JAK2 inhibitor therapy and
require red blood cell transfusions.
CPI-0610

Another agent that has emerged in recent
years is the BET inhibitor CPI-0610; this
potent and selective small molecule that
developed to encourage antitumor activity
by inhibiting a function of BET proteins
to reduce the expression of abnormally
expressed genes in cancer.5
In the phase 2 MANIFEST trial
(NCT02158858), investigators are examining CPI-0610 in combination with
ruxolitinib in patients with myelofibrosis

who had not received prior treatment with
JAK inhibitors (arm 3). These patients had a
Dynamic International Prognostic Scoring
System (DIPSS) score of intermediate-2 or
higher and a platelet count of 100 x 109/L
or greater. In arms 1 and 2 of the trial,
CPI-0610 is being examined as a monotherapy and as an add-on to ruxolitinib,
respectively, in patients who had received
prior JAK inhibitors.
Results showed that at the April 17, 2020,
data cutoff, 63% (n = 19/30) of patients
experienced a 35% or greater spleen
volume reduction (SVR35) with a median
percentage change of 53%. Moreover, 59%
(n = 17/29) of patients achieved a 50% or
greater total symptom score improvement
with a median percentage change of 64%.6
These data have led to the launch of a global
phase 3 trial, which will examine CPI-0610
plus ruxolitinib versus placebo plus ruxolitinib in patients with primary myelofibrosis
or post–essential thrombocytopenia/polycythemia vera who have not received JAK
inhibitors, noted Verstovsek.
NAVITOCLAX

Another agent, navitoclax, is a novel
small molecule that binds with high affinity to BCL-XL, BCL-2, and BCL-W, leading
to cell death and apoptosis.7 Because
BCL-XL inhibition possesses the potential to thwart fibrosis growth in the bone
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marrow, and the combination of JAK inhibitors and BCL-XL/BCL-2 has been shown
to have a synergistic effect in eliminating
JAK-mutated cells, investigators set out to
examine navitoclax in combination with
ruxolitinib. The hypothesis was that the
combination would overcome resistance to
JAK2 inhibition, explained Verstovsek.
In a single-arm, multicenter, open-label
phase 2 trial, investigators examined the
combination in patients with myelofibrosis.
Navitoclax was administered at a starting
dose of 50 mg once daily and the dose was
increased on a weekly basis, in a stepwise
fashion, up to a maximum dose of 300 mg
once daily based on patient tolerability and
platelet count.
Results showed that 26.5% (n = 9/34) of
patients achieved an SVR35 at week 24
with the combination. Fifty-three percent
(n = 18/34) of patients experienced resolved
palpable splenomegaly during study treatment, and 29.4% (n = 10/34) showed a grade 1
or higher reduction in bone marrow fibrosis.8
“These are the best results that I have
seen so far with an add-on approach,” said
Verstovsek. “In the same setting, we see
that quality of life also gets improved. This
is a signal that needs to be explored.”
Other phase 3 studies are planned
to examine this agent further. In the
TRANSFORM-1 trial (NCT04472598), navitoclax plus ruxolitinib will be compared

T ABLE. Select Studies Recruiting Patients in Myelofibrosis

ClinicalTrials.gov identifier (phase)

Patient population

Intervention

NCT03165734
(PACIFICA; phase 3)

DIPSS intermediate-1 to high-risk PMF, PPV-MF, or PET-MF
with no or limited exposure to JAK2 inhibition and severe
thrombocytopenia (platelet count < 50,000/µL)
(N = 348)

Arm 1: Pacritinib monotherapy

NCT04173494
(MOMENTUM; phase 3)

Patients with primary MF, PPV-MF, or PET-MF
who are symptomatic and anemic and have received
prior JAK inhibition
(N = 180)

Arm 1: Momelotinib plus danazol-matched placebo

NCT03194542
(phase 2)

Patients with myeloproliferative neoplasm-associated MF
and anemia with or without RBC transfusion dependence
(N = 103)

Arm: Luspatercept monotherapy

NCT02158858
(MANIFEST; phase 2)

Patients with DIPSS intermediate-2 or higher MF
who have or have not received prior treatment with
a JAK2 inhibitor
(N = 271)

Arm 1: CPI-0610 monotherapy

DIPSS intermediate-2 or high-risk JAK2 and BET
inhibitor-naïve primary or secondary MF, PPV-MF, or PET-MF
(N = 230)

Arm 1: Navitoclax plus ruxolitinib

NCT04472598
(TRANSFORM-1; phase 3)

Arm 2: Physician’s choice of 1 of the following:
corticosteroids, hydroxyurea, danazol, or low-dose ruxolitinib

Arm 2: Danazol plus momelotinib-matched placebo

Arm 2: CPI-0610 added onto ruxolitinib
Arm 3: CPI-0610 and ruxolitinib
Arm 2: Ruxolitinib

DIPSS, Dynamic International Prognostic Scoring System; MF, myelofibrosis; PET, post-essential thrombocythemia; PMF, primary myelofibrosis; PPV, post-polycythemia; RBC, red blood cell.
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with ruxolitinib plus placebo in patients
with myelofibrosis who have not received
previous JAK2 inhibitors. In TRANSFORM-2
(NCT04468984), investigators will compare
navitoclax/ruxolitinib versus best available
therapy in patients with myelofibrosis who
have been treated with and relapsed on or
were refractory to JAK2 inhibitor therapy.
IMETELSTAT

The first-in-class telomerase inhibitor
imetelstat was evaluated at 2 doses,
9.4 mg/kg and 4.7 mg/kg given intravenously every 3 weeks, in patients with
DIPSS score of intermediate-2 or highrisk myelofibrosis that was relapsed or
refractory to previous JAK inhibition in a
phase 2 trial.9
At 24 weeks, 10% (n = 6) of patients who
received 9.4 mg/kg of the agent experienced SVR35, whereas 37% (n = 23) of
patients who received that dose experienced an SVR of at least 10%. Additionally,
at a median follow-up of 27.4 months, the
median overall survival was 19.9 months
(95% CI, 17.1-not evaluable) in those
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who received the 4.7 mg/kg dose versus
29.9 months (95% CI, 22.8-not evaluable) in
those who received the higher dose.
“In this setting, there was no extraordinary benefit with regard to the spleen
or symptoms,” said Verstovsek. “What
was interesting with this study was
the possibility that imetelstat would
provide survival benefit….The higher
dose of the drug appeared to provide that
survival benefit.”
Based on that survival benefit, a phase 3
trial is being planned. This trial will enroll
patients with intermediate-2 and high-risk
myelofibrosis with inadequate spleen or
symptom response following 6 months or
longer of treatment with a JAK inhibitor.
“This is an important development. We
are talking about upping the bar,” said
Verstovsek. “This is one of those moments
in drug development where we’re going
from anemia as an end point to—for the
first time ever—examining survival as the
primary end point.”
The primary end point of the trial
is overall survival; key secondary end

points include symptom response, spleen
response, progression-free survival,
complete response, partial response, clinical improvement, duration of responses,
safety, pharmacokinetics, and patientreported outcomes. In the trial, patients
will receive 9.4 mg/kg of imetelstat every
3 weeks compared with best available therapy, with the exclusion of JAK inhibitors.
Open enrollment is planned for the first
quarter of 2021.
“Why are we witnessing all these new
developments? [It’s because] so many
studies are happening, beyond the phase 3
trials shared. We need more therapies
and we have the ability to identify new
targets,” concluded Verstovsek. “It is not
only about the JAK/STAT pathway
anymore; there are many other abnormalities. We are focused on targeting these
abnormalities in several clinical trials.
Engage in clinical trials. We can enhance
what we are able to do for our patients.” n
For a full list of references,
see the article at https://bit.ly/33ycVkT.

Quad Therapy Induces Deep Responses
in Black Patients With Multiple Myeloma
by TONY BERBERABE, MPH

DATA FROM A SUBGROUP analysis of
higher sCR rates observed with the 4-drug
the phase 2 GRIFFIN study demonstrated
regimen (n = 85) versus the 3-drug regithat adding daratumumab (Darzalex) to
men (n = 76; 43% vs 34%, respectively).
lenalidomide (Revlimid), bortezomib
The OR for sCR at the end of consolidation
among White patients was 1.46 (95% CI,
(Velcade), and dexamethasone (RVd)
0.76-2.82; P = .2620).1
improved depth of response, stringent complete response (sCR), and
“This analysis is not meant
minimal residual disease (MRD)
to provide a direct comparison
negativity, in Black patients with
between the Black or the White
newly diagnosed multiple myeloma.
patients,” said lead author Ajay K.
Thirty-two Black patients
Nooka, MD, MPH, during a presenreceived either RVd plus daratutation at the Society of Hematologic
Oncology 2020 Virtual Annual
mumab (D-RVd; n = 18) or RVd
Ajay K.
1
(n = 14). Investigators reported that
Nooka, MD, MPH Meeting. “The intent is to deterthe sCR rate was higher for Black
mine if daratumumab can benefit
patients who received D-RVd versus RVd
patients who are African American or not.”
(71% vs 33%) at the end of the consolidaThe subgroup analysis sought to elucidate
a greater understanding of the differences
tion phase. The odds ratio was 5.00 (95% CI,
in outcomes for Black patients versus White
1.10-22.82; 2-sided P = .0353). Similar effipatients based on a primary analysis of the
cacy was reported in White patients, with
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GRIFFIN study (NCT02874742), said Nooka,
an associate professor at the Department of
Hematology and Medical Oncology at Emory
University School of Medicine and medical
director at the Winship Cancer Institute
of Emory University.2 Historically, Black
patients have had poorer outcomes than
White patients, although when given equal
access to care, they have similar or better
outcomes relative to White patients.3,4
The primary end point of the GRIFFIN
trial was sCR following allogeneic stem
cell transplant and was evaluable in
106 patients of the overall population.
The prespecified median follow-up was
13.5 months. The sCR rates favored D-RVd
(n = 99) versus RVd (n = 97) at 42.4% versus
32.0%, respectively (OR, 1.57; 95% CI,
0.87-2.82; 1-sided P = .068), meeting the
prespecified 1-sided α of 0.10.2
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Further, responses continued to deepen at
last follow-up. At median follow-up of
22.1 months, sCR rates were 62.6% for
patients treated with D-RVd versus
45.4% for those who received RVd, demonstrating that the addition of the anti-CD38
antibody essentially doubled the likelihood
of achieving sCR (OR, 1.98; 95% CI, 1.123.49; P = .0177).2 Improved MRD-negativity
rates were also observed in the intentionto-treat population in 51.0% (51/104) and
20.4% (21/103), respectively; (P < .0001).2
“By the end of the consolidation phase, the
sCR rate was improved for D-RVd versus RVd
in both patient populations,” Nooka said.
RESPONSE DATA SHOW SIMILAR
IMPROVEMENT

The overall response rate (ORR) was 100%
and 94% for D-RVd and RVd, respectively,
in Black patients, with similar findings
reported for White patients (T A B L E ).1 “The
responses deepened over time in both the
Black patients and White patients with
a complete response of 21% by the end of
transplant, which increased to 86% by the
end of consolidation, with 71% of these
found to be stringent complete responses,”
Nooka said. This improvement was
observed for all time points among Black
patients who received daratumumab.1
By the end of posttransplant consolidation,
MRD negativity at the 10-5 threshold was
significantly higher in the daratumumab
arm, at 36% with D-RVd compared with
17% with RVd in Black patients. In White
patients, MRD negativity was 49% in
the D-RVd group compared with 16% in
the RVd group.1
Regarding toxicities, the most common

any-grade treatment emergent adverse
events (TEAEs) in Black patients were
neutropenia (57%), anemia (50%), leukopenia (43%), thrombocytopenia (43%), and
lymphopenia (36%) for the D-RVd arm. In
White patients, toxicity rates were similar
with 58% experiencing neutropenia,
followed by thrombocytopenia (45%), leukopenia (25%), anemia (34%), and lymphopenia
(30%) for the D-RVd arm. The rate of grade
3 or 4 TEAEs in the D-RVd versus RVd
arms was 79% versus 83% for Black
patients, and 83% versus 76% for White
patients, respectively.1
“Overall, higher rates of grade 3 and
4 neutropenia, leukopenia, and thrombocytopenia were observed for D-RVd in
Black and White subgroups,” Nooka said.
The most common nonhematologic TEAEs
among Black patients treated with D-RVd
were upper respiratory tract infection,
fatigue, and constipation.
Treatment discontinuation occurred in
36% and 28% of Black patients in the D-RVd
and RVd arms, respectively, and in 11% and
16%, respectively, of White patients. Among
Black patients, 5 patients in each treatment arm discontinued RVd, with the most
frequent cause attributed to peripheral
neuropathy or neuralgia. Infusion-related
reactions to daratumumab occurred in
29% of Black patients and 45% of White
patients and were generally mild (grade 1
or 2). There were zero deaths reported for
either subgroup.1 Overall, the safety profile
of D-RVd among Black patients was consistent with that of White patients, Nooka said.
“In Black patients with newly diagnosed
multiple myeloma, using D-RVd as induction
and consolidation therapy improved depth

T ABLE. Stratified Response Rates in the GRIFFIN Study1

Black patients

D-RVd
(n = 18)

RVd
(n = 14)

White patients

D-RVd
(n = 85)

RVd
(n = 76)

sCR

71%

33%

sCR

43%

34%

CR

14%

6%

CR

6%

10%

VGPR

14%

44%

VGPR

44%

31%

PR

0%

11%

PR

6%

18%

ORR

100%

94%

ORR

99%

93%

P value

.03778

P value

.0651

CR, complete response; D-RVd, daratumumab, lenalidomide, bortezomib, and dexamethasone; ORR, overall response rate; PR, partial response;
RVd, lenalidomide, bortezomib, and dexamethasone; sCR, stringent complete response; VGPR, very good partial response.
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of response, including the rate of sCR and
MRD negativity,” Nooka said. “These results
support D-RVd as a potential new standard
of care for Black patients who are transplant
eligible and newly diagnosed.” n
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MORE ON
SYMPATICO Evaluates
Frontline Ibrutinib and
Venetoclax Combo in MCL
The open-label arm
of the 3-part phase 3
SYMPATICO trial is evaluating the combination of
ibrutinib (Imbruvica) and
venetoclax (Venclexta)
in previously untreated
patients with mantle cell
lymphoma (MCL). Lead author, Michael
L. Wang, MD, discusses the rationale
for the trial and the preclinical data that
demonstrated synergistic antitumor activity
through dual inhibition of the BTK and BCL-2
pathways with the combination of ibrutinib
and venetoclax.
For more coverage of the Society of
Hematologic Oncology Vir tual Annual
Meeting, visit: https://www.onclive.com/
conference/soho
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Introducing DARZALEX FASPRO™ (daratumumab and hyaluronidase-fihj):
subcutaneous administration in ~3 to 5 minutes1

SAME POWERFUL EFFICACY.
FASTER ADMINISTRATION. *
1,2

Approved across 5 indications spanning a wide range
of multiple myeloma patients1

INDICATIONS
DARZALEX FASPRO ™ is indicated for the treatment of adult patients
with multiple myeloma:
• in combination with bortezomib, melphalan and prednisone in
newly diagnosed patients who are ineligible for autologous stem
cell transplant
• in combination with lenalidomide and dexamethasone in newly
diagnosed patients who are ineligible for autologous stem cell
transplant and in patients with relapsed or refractory multiple
myeloma who have received at least one prior therapy
• in combination with bortezomib and dexamethasone in patients
who have received at least one prior therapy
• as monotherapy, in patients who have received at least three
prior lines of therapy including a proteasome inhibitor (PI) and an
immunomodulatory agent or who are double-refractory to a PI
and an immunomodulatory agent

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
DARZALEX FASPRO ™ (daratumumab and hyaluronidase-fihj) is
contraindicated in patients with a history of severe hypersensitivity
to daratumumab, hyaluronidase or any of the components of
the formulation.

WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe
or life-threatening reactions, and local injection-site reactions can
occur with DARZALEX FASPRO ™.
Systemic Reactions
In a pooled safety population of 490 patients who received
DARZALEX FASPRO ™ as monotherapy or in combination,
11% of patients experienced a systemic administration-related

reaction (Grade 2: 3.9%, Grade 3: 1.4%). Systemic administration-related
reactions occurred in 10% of patients with the first injection, 0.2%
with the second injection, and cumulatively 0.8% with subsequent
injections. The median time to onset was 3.7 hours (range:
9 minutes to 3.5 days). Of the 84 systemic administration-related
reactions that occurred in 52 patients, 73 (87%) occurred on
the day of DARZALEX FASPRO™ administration. Delayed systemic
administration-related reactions have occurred in less than
1% of the patients.
Severe reactions included hypoxia, dyspnea, hypertension
and tachycardia. Other signs and symptoms of systemic
administration-related reactions may include respirator y
symptoms, such as bronchospasm, nasal congestion, cough,
throat irritation, allergic rhinitis, and wheezing, as well as
anaphylactic reaction, pyrexia, chest pain, pruritis, chills,
vomiting, nausea, and hypotension.
Pre-medicate patients with histamine-1 receptor antagonist,
acetaminophen and corticosteroids. Monitor patients for systemic
administration-related reactions, especially following the first
and second injections. For anaphylactic reaction or life-threatening
(Grade 4) administration-related reactions, immediately and
permanently discontinue DARZALEX FASPRO™. Consider
administering corticosteroids and other medications after
the administration of DARZALEX FASPRO™ depending on dosing
regimen and medical history to minimize the risk of delayed
(defined as occurring the day after administration) systemic
administration-related reactions.
Local Reactions
In this pooled safety population, injection-site reactions
occurred in 8% of patients, including Grade 2 reactions in 0.6%.
The most frequent (>1%) injection-site reaction was injection site
erythema. These local reactions occurred a median of 7 minutes
(range: 0 minutes to 4.7 days) after starting administration of
DARZALEX FASPRO ™. Monitor for local reactions and consider
symptomatic management.

DARZALEX FASPRO™: For a strong start to their treatment journey
~3 to 5 minute administration
• Subcutaneous injection is substantially
faster than intravenous daratumumab1,2
The recommended dose of DARZALEX FASPRO
is 1,800 mg daratumumab and 30,000 units
hyaluronidase administered subcutaneously
over ~3 to 5 minutes. DARZALEX FASPRO™
is for subcutaneous use only. Do not
administer intravenously.1

™

See the Dosage and Administration section
of the Prescribing Information for dosing
considerations and dosing schedules for
approved regimens.
See Important Safety Information below for
hypersensitivity and administration reactions,
pre-medication and post-medication
requirements, and other important
considerations for use of DARZALEX FASPRO™.

Get the latest data
and information at
darzalexhcp.com/faspro
Contact your Oncology
Specialist to learn more
about DARZALEX FASPRO ™

Efficacy consistent with
intravenous daratumumab

Fewer systemic ARRs vs
intravenous daratumumab

• DARZALEX FASPRO™ demonstrated a
non-inferior overall response rate (ORR)
vs intravenous daratumumab in
an open-label, randomized study
assessing monotherapy in 522 patients1

• Nearly 3x reduction in systemic
administration-related reactions† (ARRs)
with DARZALEX FASPRO™ vs intravenous
daratumumab observed in the COLUMBA
trial (13% of patients on DARZALEX FASPRO™
had a systemic ARR of any grade vs 34%
with intravenous daratumumab)1,3

– ORR was 41% (95% CI: 35%, 47%) for
DARZALEX FASPRO™ (n=263) and 37%
(95% CI: 31%, 43%) for intravenous
daratumumab (n=259)1
– Eligible patients were required to have
relapsed or refractory multiple myeloma
who had received ≥3 prior lines of therapy
including a proteasome inhibitor (PI) and
an immunomodulatory agent or who
were double-refractory to a PI and an
immunomodulatory agent1
• In a single arm of a multicohort, open-label
trial, DARZALEX FASPRO™ with lenalidomide
and dexamethasone (DRd) was evaluated
in 65 patients with multiple myeloma who
had received ≥1 prior multiple myeloma
therapy. The ORR was 91% (95% CI: 81%, 97%)1

• Both systemic ARRs, including severe
or life-threatening reactions, and local
injection-site reactions can occur with
DARZALEX FASPRO™. See Important Safety
Information for more details1
*For intravenous daratumumab, median durations
of 16 mg/kg infusions for the ﬁ rst, second, and
subsequent infusions were approximately 7, 4,
and 3 hours, respectively.2
In clinical trials of DARZALEX FASPRO ™,
DARZALEX® (daratumumab), and the
Prescribing Information for DARZALEX®,
the term “infusion reactions” was used instead
of “systemic administration-related reactions.”

†

• In a single arm of a multicohort, open-label
trial, DARZALEX FASPRO™ with bortezomib,
melphalan, and prednisone (DVMP)
was evaluated in 67 patients with newly
diagnosed multiple myeloma who were
ineligible for a transplant. The ORR was 88%
(95% CI: 78%, 95%)1

Neutropenia
Daratumumab may increase neutropenia induced by background
therapy. Monitor complete blood cell counts periodically during
treatment according to manufacturer’s prescribing information
for background therapies. Monitor patients with neutropenia for
signs of infection. Consider withholding DARZALEX FASPRO™ until
recovery of neutrophils. In lower body weight patients receiving
DARZALEX FASPRO™, higher rates of Grade 3-4 neutropenia
were observed.
Thrombocytopenia
Daratumumab may increase thrombocytopenia induced
by background therapy. Monitor complete blood cell counts
periodically during treatment according to manufacturer’s
prescribing information for background therapies. Consider
withholding DARZALEX FASPRO™ until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO™ can
cause fetal harm when administered to a pregnant woman.
DARZALEX FASPRO™ may cause depletion of fetal immune cells and
decreased bone density. Advise pregnant women of the potential
risk to a fetus. Advise females with reproductive potential to use
effective contraception during treatment with DARZALEX FASPRO™
and for 3 months after the last dose.
The combination of DARZALEX FASPRO™ with lenalidomide is
contraindicated in pregnant women, because lenalidomide may
cause birth defects and death of the unborn child. Refer to the
lenalidomide prescribing information on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results
in a positive Indirect Antiglobulin Test (Indirect Coombs test).
Daratumumab-mediated positive indirect antiglobulin test may
persist for up to 6 months after the last daratumumab administration.
Daratumumab bound to RBCs masks detection of antibodies to
minor antigens in the patient’s serum. The determination of
a patient’s ABO and Rh blood type are not impacted.

Notify blood transfusion centers of this interference with serological
testing and inform blood banks that a patient has received
DARZALEX FASPRO ™. Type and screen patients prior to starting
DARZALEX FASPRO ™.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that
can be detected on both the serum protein electrophoresis (SPE)
and immunofixation (IFE) assays used for the clinical monitoring
of endogenous M-protein. This interference can impact the
determination of complete response and of disease progression
in some DARZALEX FASPRO ™ -treated patients with IgG kappa
myeloma protein.

ADVERSE REACTIONS
The most common adverse reaction (≥20%) with DARZALEX FASPRO™
monotherapy is: upper respiratory tract infection. The most
common adverse reactions with combination therapy (≥20% for
any combination) include fatigue, nausea, diarrhea, dyspnea,
insomnia, pyrexia, cough, muscle spasms, back pain, vomiting,
upper respiratory tract infection, peripheral sensory neuropathy,
constipation, and pneumonia.
The most common hematology laboratory abnormalities (≥40%)
with DARZALEX FASPRO™ are: decreased leukocytes, decreased
lymphocytes, decreased neutrophils, decreased platelets, and
decreased hemoglobin.
Please see Brief Summary on adjacent pages.
cp-143279v1
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DARZALEX FASPRO™ (daratumumab and hyaluronidase-fihj) injection, for subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with multiple myeloma:
• in combination with bortezomib, melphalan and prednisone in newly diagnosed patients who are
ineligible for autologous stem cell transplant.
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are
ineligible for autologous stem cell transplant and in patients with relapsed or refractory multiple
myeloma who have received at least one prior therapy.
• in combination with bortezomib and dexamethasone in patients who have received at least one
prior therapy.
• as monotherapy, in patients who have received at least three prior lines of therapy including a
proteasome inhibitor (PI) and an immunomodulatory agent or who are double-refractory to a PI
and an immunomodulatory agent.
CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe hypersensitivity to
daratumumab, hyaluronidase or any of the components of the formulation [see Warnings and
Precautions and Adverse Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-threatening reactions, and
local injection-site reactions can occur with DARZALEX FASPRO.
Systemic Reactions
In a pooled safety population of 490 patients who received DARZALEX FASPRO as monotherapy or
in combination, 11% of patients experienced a systemic administration-related reaction (Grade 2:
3.9%, Grade 3: 1.4%). Systemic administration-related reactions occurred in 10% of patients with the
first injection, 0.2% with the second injection, and cumulatively 0.8% with subsequent injections. The
median time to onset was 3.7 hours (range: 9 minutes to 3.5 days). Of the 84 systemic administrationrelated reactions that occurred in 52 patients, 73 (87%) occurred on the day of DARZALEX FASPRO
administration. Delayed systemic administration-related reactions have occurred in less than 1%
of the patients.
Severe reactions included hypoxia, dyspnea, hypertension and tachycardia. Other signs and
symptoms of systemic administration-related reactions may include respiratory symptoms, such
as bronchospasm, nasal congestion, cough, throat irritation, allergic rhinitis, and wheezing, as well
as anaphylactic reaction, pyrexia, chest pain, pruritis, chills, vomiting, nausea, and hypotension.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen and corticosteroids
[see Dosage and Administration (2.3) in Full Prescribing Information]. Monitor patients for systemic
administration-related reactions, especially following the first and second injections. For anaphylactic
reaction or life-threatening (Grade 4) administration-related reactions, immediately and permanently
discontinue DARZALEX FASPRO. Consider administering corticosteroids and other medications after
the administration of DARZALEX FASPRO depending on dosing regimen and medical history to minimize
the risk of delayed (defined as occurring the day after administration) systemic administration-related
reactions [see Dosage and Administration (2.3) in Full Prescribing Information].
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% of patients, including Grade
2 reactions in 0.6%. The most frequent (>1%) injection-site reaction was injection site erythema.
These local reactions occurred a median of 7 minutes (range: 0 minutes to 4.7 days) after starting
administration of DARZALEX FASPRO. Monitor for local reactions and consider symptomatic
management.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s
prescribing information for background therapies. Monitor patients with neutropenia for signs of
infection. Consider withholding DARZALEX FASPRO until recovery of neutrophils. In lower body
weight patients receiving DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia were observed.
Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background therapy [see Adverse
Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s
prescribing information for background therapies. Consider withholding DARZALEX FASPRO until
recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm when administered to a
pregnant woman. DARZALEX FASPRO may cause depletion of fetal immune cells and decreased bone
density. Advise pregnant women of the potential risk to a fetus. Advise females with reproductive
potential to use effective contraception during treatment with DARZALEX FASPRO and for 3 months
after the last dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide is contraindicated in pregnant women,
because lenalidomide may cause birth defects and death of the unborn child. Refer to the lenalidomide
prescribing information on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin
Test (Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist
for up to 6 months after the last daratumumab administration. Daratumumab bound to RBCs masks
detection of antibodies to minor antigens in the patient’s serum [see References]. The determination
of a patient’s ABO and Rh blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks
that a patient has received DARZALEX FASPRO. Type and screen patients prior to starting DARZALEX
FASPRO [see Dosage and Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both the serum
protein electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of
endogenous M-protein [see Drug Interactions]. This interference can impact the determination of
complete response and of disease progression in some DARZALEX FASPRO-treated patients with
IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
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.
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Newly Diagnosed Multiple Myeloma
In Combination with Bortezomib, Melphalan and Prednisone
The safety of DARZALEX FASPRO with bortezomib, melphalan and prednisone (D-VMP) was evaluated
in a single-arm cohort of PLEIADES [see Clinical Studies (14.1) in Full Prescribing Information]. Patients
received DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously once weekly from
weeks 1 to 6, once every 3 weeks from weeks 7 to 54 and once every 4 weeks starting with week 55
until disease progression or unacceptable toxicity (N=67) in combination with bortezomib, melphalan
and prednisone. Among these patients, 93% were exposed for 6 months or longer and 19% were
exposed for greater than one year.
Serious adverse reactions occurred in 39% of patients who received DARZALEX FASPRO. Serious
adverse reactions in >5% of patients included pneumonia and pyrexia. Fatal adverse reactions
occurred in 3.0% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction occurred in 4.5% of
patients. The adverse reaction resulting in permanent discontinuation of DARZALEX FASPRO in more
than 1 patient was neutropenic sepsis.
Dosage interruptions (defined as dose delays or skipped doses) due to an adverse reaction
occurred in 51% of patients who received DARZALEX FASPRO. Adverse reactions requiring dosage
interruptions in >5% of patients included thrombocytopenia, neutropenia, anemia, and pneumonia.
The most common adverse reactions (≥20%) were upper respiratory tract infection, constipation,
nausea, fatigue, pyrexia, peripheral sensory neuropathy, diarrhea, cough, insomnia, vomiting, and
back pain.
Table 1 summarizes the adverse reactions in patients who received DARZALEX FASPRO with
bortezomib, melphalan and prednisone (D-VMP) in PLEIADES.
Table 1: Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO with
Bortezomib, Melphalan and Prednisone (D-VMP) in PLEIADES
DARZALEX FASPRO
with Bortezomib, Melphalan
and Prednisone
(N=67)
Adverse Reaction
All Grades (%)
Grades ≥3 (%)
Infections
Upper respiratory tract infectiona
39
0
Bronchitis
16
0
15
7#
Pneumoniab
Gastrointestinal disorders
Constipation
37
0
Nausea
36
0
Diarrhea
33
3#
Vomiting
21
0
Abdominal painc
13
0
General disorders and administration site conditions
Fatigued
36
3
Pyrexia
34
0
Edema peripherale
13
1#
Nervous system disorders
Peripheral sensory neuropathy
34
1#
Dizziness
10
0
Respiratory, thoracic and mediastinal disorders
24
0
Coughf
Psychiatric disorders
Insomnia
22
3#
Musculoskeletal and connective tissue disorders
Back pain
21
3#
Musculoskeletal chest pain
12
0
Metabolism and nutrition disorders
Decreased appetite
15
1#
Skin and subcutaneous tissue disorders
Rash
13
0
Pruritus
12
0
Vascular disorders
Hypertension
13
6#
Hypotension
10
3#
a Upper respiratory tract infection includes nasopharyngitis, respiratory syncytial virus infection,
respiratory tract infection, rhinitis, tonsillitis, upper respiratory tract infection, and viral pharyngitis.
b Pneumonia includes lower respiratory tract infection, lung infection, pneumocystis jirovecii
pneumonia, pneumonia, and pneumonia bacterial.
c Abdominal pain includes abdominal pain, and abdominal pain upper.
d Fatigue includes asthenia, and fatigue.
e Edema peripheral includes edema, edema peripheral, and peripheral swelling.
f Cough includes cough, and productive cough.
# Only grade 3 adverse reactions occurred.
Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO with
bortezomib, melphalan and prednisone (D-VMP) include:
• General disorders and administration site conditions: infusion reaction, injection site reaction,
chills
• Infections: herpes zoster, urinary tract infection, influenza, sepsis
• Musculoskeletal and connective tissue disorders: arthralgia, muscle spasms
• Nervous system disorders: headache, paresthesia
• Metabolism and nutrition disorders: hypocalcemia, hyperglycemia
• Respiratory, thoracic and mediastinal disorders: dyspnea, pulmonary edema
• Cardiac disorders: atrial fibrillation
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Table 2 summarizes the laboratory abnormalities in patients who received DARZALEX FASPRO with
bortezomib, melphalan and prednisone (D-VMP) in PLEIADES.

• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion reaction, injection site
reaction
• Vascular disorders: hypotension, hypertension
Table 4 summarizes the laboratory abnormalities in patients who received DARZALEX FASPRO with
lenalidomide and dexamethasone (D-Rd) in PLEIADES.

Table 2: Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients Who
Received DARZALEX FASPRO with Bortezomib, Melphalan and Prednisone (D-VMP) in
PLEIADES
DARZALEX FASPRO with Bortezomib, Melphalan and Prednisonea
Laboratory Abnormality
All Grades (%)
Grades 3-4 (%)
Decreased leukocytes
96
52
Decreased lymphocytes
93
84
Decreased platelets
93
42
Decreased neutrophils
88
49
Decreased hemoglobin
48
19
a Denominator is based on the safety population treated with D-VMP (N=67).
Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone (D-Rd) was evaluated in a
single-arm cohort of PLEIADES [see Clinical Studies (14.2) in Full Prescribing Information]. Patients
received DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously once weekly from
weeks 1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting with week
25 until disease progression or unacceptable toxicity (N=65) in combination with lenalidomide and
dexamethasone. Among these patients, 92% were exposed for 6 months or longer and 20% were
exposed for greater than one year.
Serious adverse reactions occurred in 48% of patients who received DARZALEX FASPRO. Serious
adverse reactions in >5% of patients included pneumonia, influenza and diarrhea. Fatal adverse
reactions occurred in 3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction occurred in 11% of
patients who received DARZALEX FASPRO. Adverse reactions resulting in permanent discontinuation
of DARZALEX FASPRO in more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients who received DARZALEX
FASPRO. Adverse reactions requiring dosage interruptions in >5% of patients included neutropenia,
pneumonia, upper respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper respiratory tract infection,
muscle spasms, constipation, pyrexia, pneumonia, and dyspnea.
Table 3 summarizes the adverse reactions in patients who received DARZALEX FASPRO with
lenalidomide and dexamethasone (D-Rd) in PLEIADES.
Table 3: Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO with
Lenalidomide and Dexamethasone (D-Rd) in PLEIADES
DARZALEX FASPRO with Lenalidomide and
Dexamethasone
(N=65)
All Grades (%)
Grades ≥3 (%)
Adverse Reaction
General disorders and administration site conditions
Fatiguea
52
5#
Pyrexia
23
2#
Edema peripheral
18
3#
Gastrointestinal disorders
Diarrhea
45
5#
Constipation
26
2#
Nausea
12
0
Vomiting
11
0
Infections
43
3#
Upper respiratory tract infectionb
Pneumoniac
23
17
Bronchitisd
14
2#
Urinary tract infection
11
0
Musculoskeletal and connective tissue disorders
Muscle spasms
31
2#
Back pain
14
0
Respiratory, thoracic and mediastinal disorders
22
3
Dyspneae
Coughf
14
0
Nervous system disorders
Peripheral sensory neuropathy
17
2#
Psychiatric disorders
Insomnia
17
5#
Metabolism and nutrition disorders
Hyperglycemia
12
9#
Hypocalcemia
11
0
a Fatigue includes asthenia, and fatigue.
b Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory tract infection
viral, rhinitis, sinusitis, upper respiratory tract infection, and upper respiratory tract infection
bacterial.
c Pneumonia includes lower respiratory tract infection, lung infection, and pneumonia.
d Bronchitis includes bronchitis, and bronchitis viral.
e Dyspnea includes dyspnea, and dyspnea exertional.
f Cough includes cough, and productive cough.
# Only grade 3 adverse reactions occurred.
Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO with
lenalidomide and dexamethasone (D-Rd) include:
• Musculoskeletal and connective tissue disorders: arthralgia, musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster

Table 4: Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients
Who Received DARZALEX FASPRO with Lenalidomide and Dexamethasone (D-Rd) in
PLEIADES
DARZALEX FASPRO with Lenalidomide and Dexamethasonea
Laboratory Abnormality
All Grades (%)
Grades 3-4 (%)
Decreased leukocytes
94
34
Decreased lymphocytes
82
58
Decreased platelets
86
9
Decreased neutrophils
89
52
Decreased hemoglobin
45
8
a Denominator is based on the safety population treated with D-Rd (N=65).
Monotherapy
The safety of DARZALEX FASPRO as monotherapy was evaluated in COLUMBA [see
Clinical Trials (14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO
1,800 mg/30,000 units administered subcutaneously or daratumumab 16 mg/kg administered
intravenously; each administered once weekly from weeks 1 to 8, once every 2 weeks from weeks
9 to 24 and once every 4 weeks starting with week 25 until disease progression or unacceptable
toxicity. Among patients receiving DARZALEX FASPRO, 37% were exposed for 6 months or longer
and 1% were exposed for greater than one year.
Serious adverse reactions occurred in 26% of patients who received DARZALEX FASPRO. Fatal
adverse reactions occurred in 5% of patients. Fatal adverse reactions occurring in more than
1 patient were general physical health deterioration, septic shock, and respiratory failure.
Permanent discontinuation due to an adverse reaction occurred in 10% of patients who received
DARZALEX FASPRO. Adverse reactions resulting in permanent discontinuation of DARZALEX FASPRO
in more than 2 patients were thrombocytopenia and hypercalcemia.
Dosage interruptions due to an adverse reaction occurred in 26% of patients who received
DARZALEX FASPRO. Adverse reactions requiring dosage interruption in >5% of patients included
thrombocytopenia.
The most common adverse reaction (≥20%) was upper respiratory tract infection.
Table 5 summarizes the adverse reactions in COLUMBA.
Table 5: Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO or
Intravenous Daratumumab in COLUMBA
DARZALEX FASPRO
Intravenous Daratumumab
(N=260)
(N=258)
All Grades
Grade ≥3
All Grades
Grade ≥3
(%)
(%)
(%)
(%)
Adverse Reaction
Infections
Upper respiratory tract infectiona
24
1#
22
1#
Pneumoniab
8
5
10
6@
Gastrointestinal disorders
Diarrhea
15
1#
11
0.4#
Nausea
8
0.4#
11
0.4#
General disorders and administration site conditions
15
1#
16
2#
Fatiguec
Infusion reactionsd
13
2#
34
5#
Pyrexia
13
0
13
1#
Chills
6
0.4#
12
1#
Musculoskeletal and connective tissue disorders
Back pain
10
2#
12
3#
Respiratory, thoracic and mediastinal disorders
Coughe
9
1#
14
0
Dyspneaf
6
1#
11
1#
a Upper respiratory tract infection includes acute sinusitis, nasopharyngitis, pharyngitis, respiratory
syncytial virus infection, respiratory tract infection, rhinitis, rhinovirus infection, sinusitis, and upper
respiratory tract infection.
b Pneumonia includes lower respiratory tract infection, lung infection, pneumocystis jirovecii
pneumonia, and pneumonia.
c Fatigue includes asthenia, and fatigue.
d Infusion reactions includes terms determined by investigators to be related to infusion.
e Cough includes cough, and productive cough.
f Dyspnea includes dyspnea, and dyspnea exertional.
# Only grade 3 adverse reactions occurred.
@ Grade 5 adverse reactions occurred.
Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO include:
• General disorders and administration site conditions: injection site reaction, peripheral edema
• Musculoskeletal and connective tissue disorders: arthralgia, musculoskeletal chest pain, muscle
spasms
• Gastrointestinal disorders: constipation, vomiting, abdominal pain,
• Metabolism and nutrition disorders: decreased appetite, hyperglycemia, hypocalcemia,
dehydration
• Psychiatric disorders: insomnia
• Vascular disorders: hypertension, hypotension
• Nervous system disorders: dizziness, peripheral sensory neuropathy, paresthesia
• Infections: bronchitis, influenza, urinary tract infection, herpes zoster, sepsis, hepatitis B
reactivation
• Skin and subcutaneous tissue disorders: pruritus, rash
• Cardiac disorders: atrial fibrillation
• Respiratory, thoracic and mediastinal disorders: pulmonary edema
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Table 6 summarizes the laboratory abnormalities in COLUMBA.
Table 6: Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients
Receiving DARZALEX FASPRO or Intravenous Daratumumab in COLUMBA
DARZALEX
Intravenous Daratumumaba
FASPROa
All Grades
Grades 3-4
All Grades
Grades 3-4
Laboratory Abnormality
(%)
(%)
(%)
(%)
Decreased leukocytes
65
19
57
14
Decreased lymphocytes
59
36
56
36
Decreased neutrophils
55
19
43
11
Decreased platelets
43
16
45
14
Decreased hemoglobin
42
14
39
16
a Denominator is based on the safety population treated with DARZALEX FASPRO (N=260) and
Intravenous Daratumumab (N=258).
Immunogenicity
As with all therapeutic proteins, there is the 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 daratumumab products or other hyaluronidase products may be misleading.
Treatment-emergent anti-daratumumab antibodies were tested in 451 patients treated with
DARZALEX FASPRO as monotherapy or as part of a combination therapy. One patient (0.2%) who
received DARZALEX FASPRO as monotherapy tested positive for anti-daratumumab antibodies and
transient neutralizing antibodies. However, the incidence of antibody development might not have
been reliably determined because the assays that were used have limitations in detecting antidaratumumab antibodies in the presence of high concentrations of daratumumab.
Treatment-emergent anti-rHuPH20 antibodies developed in 8% (19/255) of patients who received
DARZALEX FASPRO as monotherapy and in 8% (16/192) of patients who received DARZALEX FASPRO
as part of a combination therapy. The anti-rHuPH20 antibodies did not appear to affect daratumumab
exposures. None of the patients who tested positive for anti-rHuPH20 antibodies tested positive for
neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with use of intravenous daratumumab. 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.
Immune System: Anaphylactic reaction
Gastrointestinal: Pancreatitis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody
screening and cross matching. Daratumumab interference mitigation methods include treating
reagent RBCs with dithiothreitol (DTT) to disrupt daratumumab binding [see References] or
genotyping. Since the Kell blood group system is also sensitive to DTT treatment, supply K-negative
units after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs
per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE)
assays used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE
and IFE assay results may occur for patients with IgG kappa myeloma protein impacting initial
assessment of complete responses by International Myeloma Working Group (IMWG) criteria. In
DARZALEX FASPRO-treated patients with persistent very good partial response, where daratumumab
interference is suspected, consider using a FDA-approved daratumumab-specific IFE assay to
distinguish daratumumab from any remaining endogenous M protein in the patient’s serum, to
facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman. The assessment
of associated risks with daratumumab products is based on the mechanism of action and data from
target antigen CD38 knockout animal models (see Data). There are no available data on the use of
DARZALEX FASPRO in pregnant women to evaluate drug-associated risk of major birth defects,
miscarriage or adverse maternal or fetal outcomes. Animal reproduction studies have not been
conducted.
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.
The combination of DARZALEX FASPRO and lenalidomide is contraindicated in pregnant women,
because lenalidomide may cause birth defects and death of the unborn child. Lenalidomide is only
available through a REMS program. Refer to the lenalidomide prescribing information on use during
pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its
mechanism of action, DARZALEX FASPRO may cause depletion of fetal CD38 positive immune cells
and decreased bone density. Defer administering live vaccines to neonates and infants exposed to
daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and hyaluronidase. Mice that
were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced bone
density at birth that recovered by 5 months of age. Data from studies using CD38 knockout animal
models also suggest the involvement of CD38 in the regulation of humoral immune responses (mice),
feto-maternal immune tolerance (mice), and early embryonic development (frogs).
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No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously
(12 times higher than the human dose) and there were no effects on embryo-fetal development in
pregnant mice given 330,000 U/kg hyaluronidase subcutaneously daily during organogenesis, which
is 45 times higher than the human dose.
There were no effects on pre- and post-natal development through sexual maturity in offspring of mice
treated daily from implantation through lactation with 990,000 U/kg hyaluronidase subcutaneously,
which is 134 times higher than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human milk, the effects on the
breastfed child, or the effects on milk production. Maternal immunoglobulin G is known to be present
in human milk. Published data suggest that antibodies in breast milk do not enter the neonatal and
infant circulations in substantial amounts. Because of the potential for serious adverse reactions in
the breastfed child when DARZALEX FASPRO is administered with lenalidomide and dexamethasone,
advise women not to breastfeed during treatment with DARZALEX FASPRO. Refer to lenalidomide
prescribing information for additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously
(12 times higher than the human dose) and there were no effects on post-natal development through
sexual maturity in offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase
subcutaneously, which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman [see Use in
Specific Populations].
Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, refer to the lenalidomide labeling
for pregnancy testing requirements prior to initiating treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with
DARZALEX FASPRO and for 3 months after the last dose. Additionally, refer to the lenalidomide
labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for relapsed and refractory
multiple myeloma, 37% were 65 to <75 years of age, and 19% were 75 years of age or older. No overall
differences in effectiveness were observed based on age. Adverse reactions occurring at a higher
frequency (≥5% difference) in patients ≥65 years of age included upper respiratory tract infection,
urinary tract infection, dizziness, cough, dyspnea, diarrhea, nausea, fatigue, and peripheral edema.
Serious adverse reactions occurring at a higher frequency (≥2% difference) in patients ≥65 years of
age included pneumonia.
Clinical studies of DARZALEX FASPRO as part of a combination therapy did not include sufficient
numbers of patients aged 65 and older to determine whether they respond differently from younger
patients.
REFERENCES
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PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of
systemic administration-related reactions: itchy, runny or blocked nose; chills, nausea, throat irritation,
cough, headache, shortness of breath or difficulty breathing [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and
Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or bleeding [see Warnings
and Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions,
Use in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with
DARZALEX FASPRO and for at least 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide has the potential to cause fetal harm and has specific requirements
regarding contraception, pregnancy testing, blood and sperm donation, and transmission in sperm.
Lenalidomide is only available through a REMS program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at blood transfusion centers,
that they are taking DARZALEX FASPRO, in the event of a planned transfusion [see Warnings and
Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests used to determine
complete response in some patients and additional tests may be needed to evaluate response [see
Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B
infection and that DARZALEX FASPRO could cause hepatitis B virus to become active again [see
Adverse Reactions].
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Investigators Tackle New NSCLC Target
With Glutaminase Inhibitor
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Virtual Scientific Program.1 “KEAP1 mutahave launched the phase 2 KEAPSAKE trial
tions are the third most common tumor
to evaluate the agent in combimutation in lung adenocarcinoma
[after TP53 and KRAS2], so they
nation with standard-of-care
chemoimmunotherapy as a firstare very common,” he said. “NRF2
line treatment for patients with
mutations are seen in both squametastatic nonsquamous non–small
mous and nonsquamous histology.”
cell lung cancer (NSCLC) with
Dysregulated activity of the
KEAP1 or NRF2 mutations.
KEAP1/NRF2 pathway promotes
Patients whose tumors harbor
tumor growth and survival, invesNaiyer A. Rizvi, MD
these mutations do not respond
tigators have found. “These KEAP1
well to treatment, even with the best stanmutations are highly dependent on glutadard of care, said Naiyer A. Rizvi, MD, the
mine metabolism. Glutamine is metabolized
principal investigator on the KEAPSAKE
to glutamate for DNA protein synthesis
study. Rizvi is the Price Family Professor of
but it also converts to glutathione, which
Medicine, director of thoracic oncology, and
protects the cancer cells from oxidative
codirector of cancer immunotherapy
stress,” said Rizvi, who is the research
director of the Price Family Comprehensive
at Columbia University Herbert Irving
Center for Chest Care at NewYorkComprehensive Cancer Center in New
Presbyterian Hospital. “Preclinical models
York, New York.
show that if you block glutamine metaboIn NSCLC, KEAP1 or NRF2 mutations
occur in more than 20% of patients but
lism with telaglenastat, you can increase
no drugs that specifically target these
the oxidative stress within the tumors
TELAGLENASTAT (CB-839), a novel drug

FIG U RE. Telaglenastat Plus Chemoimmunotherapy in KEAP1/NRF2-Mutated, Nonsquamous NSCLC3

Eligibility criteria
• N
 onsquamous NSCLC by histology
or cytology
• Stage IV disease not previously
treated with systemic therapy for
metastatic NSCLC
• Mutation in KEAP1 or NRF2
• Adjuvant or neoadjuvant therapy for
localized NSCLC completed at least
6 months prior to the development
of metastatic disease
• No actionable mutation for which
there is approved therapy
• No active/untreated CNS metastasis
but patients with previously treated
brain metastases may be allowed

Experimental
arma
Telaglenastat +
pembrolizumab,
carboplatin, and
pemetrexed

End points

Control arma

Secondary

N = 120
1:1

Pathogenic KEAP1 or NRF2 mutations determined
by liquid biopsy

Screening

Phase 2 KEAPSAKE Trial

Placebo +
pembrolizumab,
carboplatin, and
pemetrexed

Primary
• P
 FS
• Safety and tolerability
• Recommended phase 2
dose of telaglenastat
• O
 RR
• DOR
• OS

CNS, central nervous system; DOR, duration of response; NSCLC, non‒small cell lung cancer; ORR, objective response rate; OS, overall survival;
PFS, progression-free survival.
All patients receive folic acid at 400 to 1000 μg, vitamin B12 1000 μg, and dexamethasone 4 mg.

a

and allow for potentially better tumor
destruction when you give this with standard-of-care treatments.”
In the KEAPSAKE trial (NCT04265534),
participants will be randomized to receive
telaglenastat in combination with pembrolizumab (Keytruda), a PD-1 inhibitor, plus
carboplatin and pemetrexed (Alimta)
versus placebo with pembrolizumab and
the chemotherapy combination (F I G U R E ).3
Telaglenastat will be administered orally
with food at 800 mg twice daily in combination with standard-of-care pembrolizumab
plus chemotherapy by intravenous (IV)
infusion every 3 weeks. Patients will be
assessed every 3 months for up to 3 years.
The primary end points are progression-free survival (PFS) per RECIST 1.1
criteria and safety and tolerability of telaglenastat. Secondary end points include
objective response rate, duration of
response, and overall survival.
The trial results will be stratified by
STK11/LKB1 mutational status1; alterations
in these genes have been associated with
lack of response to standard therapy with
pembrolizumab. Additionally, KEAP1 is
significantly co-mutated with STK11.4
KEAPSAKE, which recently opened for
recruitment, is expected to enroll
120 patients in 57 study locations in the
United States. Eligible patients must have
stage IV nonsquamous NSCLC that has
not been previously treated in the metastatic setting and no EGFR, ALK, ROS1, or
other actionable mutation for which there is
already an approved therapy.
KEAP1/NRF2 mutation status will be
determined by next-generation sequencing
using the Guardant360 CDx assay, which
analyzes genetic alterations in circulating
cell-free DNA extracted from the plasma of
peripheral whole blood.5 In August 2020,
the FDA approved Guardant360 CDx as
a companion diagnostic for osimertinib
(Tagrisso) to identify EGFR exon 19 deletions, L858R substitutions, and the T790M
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resistance mutation in patients with
NSCLC. The test also is approved as a tumor
profiling assay for NSCLC.6
“The testing is an advantage for the
patients, even if they don’t have a KEAP1
mutation. They get this commercial assay
that looks for not just KEAP1 mutations but
other mutations within the panel as well.
There is information to be gained no matter
what your mutational status is or whether
you go on the trial or not,” Rizvi said
in an interview.

EARLY EFFICACY FINDINGS
FOR TELAGLENASTAT
Preclinical testing has shown that loss
of KEAP1 activates NRF2 and promotes
lung adenocarcinoma. In one study, it
was shown that KEAP1/NRF2-mutated
cancers are likely to respond to glutaminase inhibition.7
In an ongoing phase 1/2 study (CX-839004; NCT02771626), telaglenastat was
evaluated in combination with the PD-1
inhibitor nivolumab (Opdivo) in patients
with advanced NSCLC who progressed on
prior PD-1/PD-L1 inhibitor therapy. Patients
with KEAP1 mutations had a higher clinical
benefit rate (CBR) and longer median PFS
than those without these mutations.1
Among participants tested for KEAP1
mutations, the CBR was 75% in those with
the alteration (3 of 4 patients) versus 15% in
those without it (2 of 13 patients), with CBR
defined as a combination of complete and
partial responses and stable disease. The
median PFS was 6.4 months for patients
with the KEAP1 mutation compared with
3.7 months for those with wild-type
KEAP1, with responses evaluated using
modified RECIST 1.1 criteria for immunebased therapies.1
Additionally, telaglenastat has demonstrated antitumor activity in patients with
previously treated advanced or metastatic
clear cell renal cell carcinoma (RCC) in the
phase 2 ENTRATA trial (NCT03163667).
Patients in the double-blind study were
randomized 2:1 to telaglenastat in combination with everolimus (Afinitor), an mTOR
inhibitor (n = 46), or placebo plus everolimus (n = 23).8
The telaglenastat combination doubled
the median PFS to 3.8 months versus
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1.9 months with the everolimus combination (HR, 0.64; 95% CI, 0.34-1.20; 1-sided
P = .079). The most frequently reported
grade 3 or higher adverse effects in the
treatment arm versus the control group,
respectively, were anemia (17.4% vs 17.4%),
pneumonia (6.5% vs 4.3%), abdominal pain
(6.5% vs 0%), thrombocytopenia (6.5% vs
0%), and fatigue (4.3% vs 8.7%).8
Telaglenastat is currently being evaluated in the phase 2 CANTATA trial
(NCT03428217), in which telaglenastat in
combination with cabozantinib (Cabometyx)
is being compared with placebo plus
cabozantinib in patients with previously
treated advanced or metastatic RCC. The
primary end point is PFS.
Findings from the study, which has
completed enrollment of 444 patients, are
expected late in 2020 or early in the first quarter of 2021, according to Calithera Biosciences,
the company developing telaglenastat.9
Telaglenastat is also being studied in
combination with azacitidine (Vidaza) in a
single-arm phase 1/2 study (NCT03047993)
in patients with intermediate- and high-risk
myelodysplastic syndromes. Findings from
an interim analysis involving 19 patients
were presented at the 2019 American
Society of Hematology Annual Meeting.
The regimen demonstrated an overall
response rate of 65%, including complete
responses of 11%, a 1-year overall survival
rate of 50%, and 1-year event-free survival
rate of 33%.10 n

(suppl 15):TPS9627. doi:10.1200/JCO.2020.38.15_suppl.
TPS9627
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RIZVI ON UTILIZING MOLECULAR CHARACTERISTICS TO INFORM
TREATMENT DECISIONS IN NSCLC
Naiyer A. Rizvi, MD, discusses treatment approaches in non–small cell lung
cancer (NSCLC). Therapy for patients with NSCLC should be individualized a nd
selected based on molecular a bnormalities and PD-L1 status, says Rizvi. However,
patients with high PD-L1 expression and an EGFR mutation should receive
targeted therapy rather than immunotherapy as oncogenic drivers are preferred
to PD-L1 status, he explains.

WATCH: https://bit.ly/3jItgcq
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Early Data Show Neoadjuvant Nivolumab
Enhances Electroporation in HCC
by JASON HARRIS

NEOADJUVANT NIVOLUMAB (OPDIVO)

active recruitment of CD8+ lymphocytes
within the tumor and macroenvironment
shrank tumors in 29% of patients with hepawhich may potentialize the ablation effect,”
tocellular carcinoma (HCC) at high risk for
said Nahon, an associate professor in heparecurrence, which may kickstart the ablatology at University Paris 13, in France. “We
tion effect of electroporation (EP), according
also observed potential antitumor activity
to preliminary findings from the phase 2
with reduction in size and/or HCC
NIVOLEP trial presented at the
necrosis before ablation.”
2020 International Liver Cancer
In a case analysis of 1 patient,
Association Virtual Meeting.1
Nahon explained that pathologic
Percutaneous ablation remains the
analysis following treatment with
only nonsurgical curative treatment
nivolumab showed near-complete
for patients with HCC. During the
necrosis of the tumor with major
past 20 years, advancements in the
infiltration by polymorphonuclear,
procedure have allowed physicians to
Pierre Nahon,
lymphocyte, and foam cells associoffer the technique to more patients.
MD, PhD
ated with extensive fibrosis. “These
However, many patients remain
histological features suggest almost complete
ineligible for thermal ablation due to hazardtumor regression,” Nahon added.
ous tumor location or severe comorbidities.
Seventeen nodules were assessed for both
The most recent development, irreversible
radiological and pathological modification. Of
EP, is a predominantly nonthermal ablathose, 3 (17%) demonstrated a tumor response
tive technology that induces apoptosis using
pattern and 4 (23%) had an isolated increase
high-voltage, low-energy DC current pulses,
of peritumoral and intratumoral infiltratsaid Pierre Nahon, MD, PhD, during his
ing lymphocytes. In total, 9 patients (53%)
presentation.2,3
had either radiological or pathological modiInvestigators of the NIVOLEP trial
fication following nivolumab infusion. One
(NCT03630640) set out to optimize the effipatient experienced progression.
cacy of EP in patients with HCC using
“Induced radiological and pathologinivolumab as neoadjuvant therapy. The
cal changes were reported in a substantial
first 20 patients enrolled to the study were
number of patients—nearly half of this
included in the preliminary neoadjuvant
small sample size. This suggests that
phase response data. Patients received 2
neoadjuvant nivolumab may have antituinfusions of nivolumab and underwent radiomoral or immunomodulation effect in these
logical or pathological evaluations, or both,
patients, which will be correlated with their
at baseline, following neoadjuvant treatoutcomes,” said Nahon.
ment. Investigators identified a total of
Investigators initiated NIVOLEP to evalu37 HCC nodules; the mean size of largest
ate the combination of neoadjuvant or adjuvant
nodule was 31.4 mm.1
biotherapy with EP in patients with Barcelona
Radiological reduction was observed in
clinic liver cancer stage A HCC. The primary
11 (29%) nodules and 25 (68%) nodules were
end point is recurrence-free survival (RFS)
stable, defined as no change in size, followat 2 years. Target enrollment is 50 patients
ing neoadjuvant treatment. Further, the results
across 6 medical centers in France. Patients
showed that all patients received neoadjuwill receive 2 doses of neoadjuvant nivolumab
vant nivolumab without experiencing serious
followed by EP, then 12 monthly doses of
adverse events (AEs) and 19 patients went on to
adjuvant nivolumab for 1 year. Follow-up
receive successful curative EP without delay.1
will occur every 3 months during the
“The preliminary analysis of [data] from
subsequent year.
the neoadjuvant phase shows that there is

NAVIGATING PRIOR EFFICACY DATA
EP is particularly valuable for patients whose
liver tumors are not accessible for surgery
or who are contraindicated for surgery,
and for patients with very early HCC or
very small tumors.4
In 2017, Sutter et al, published results from
a retrospective study of the safety and efficacy of EP in patients with HCC who were not
candidates for surgery and were ineligible
for thermal ablative techniques. In total, 75
tumors were completely ablated. Specifically,
58, 67, and 69 were completely ablated
tumors were ablated following 1, 2, and 3
EP procedures, respectively. At a median
follow-up of 9 months, the 6- and 12-month
overall local tumor progression-free survival
rates were 87% (95% CI, 77%-93%) and 70%
(95% CI, 56%-81%), respectively.3
“What was observed was that 48 hours after
the ablation, something happens in the nontumoral liver, it corresponds to systemic effects
and immunogenicity change, which are far
more increased in electroporation compared
with radiofrequency ablation with an influx of
inflammatory,” Nahon said of the study results
from Sutter et al. The hypothesis to combine
immunotherapy with EP for these difficultto-treat patients grew from this observation,
Nahon said of the NIVOLEP study design.
The technique also holds potential for
patients who present with comorbidities.
Unlike thermal procedures, the collagenic
skeleton and the microvessels of surrounding
nontumorous tissue are spared using EP.5
Findings from a 2016 study of 55 patients
with Child-Pugh B HCC showed that,
compared with microwave ablation, those
who received EP had shorter hospital stays
and a lower 90-day readmission rate.
Furthermore, EP was better tolerated and the
6-month success rates were nearly identical
at 97% and 100%, respectively, making it a
more suitable option for fragile patients.6 n
For a full list of references,
see the article at https://bit.ly/2GNhTkS.
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LEARN MORE ABOUT TRODELVY™
(sacituzumab govitecan-hziy) TODAY!
Join Dr. Hope S. Rugo, MD, to learn more about TRODELVY. TRODELVY is the first ADC FDA approved for adult patients with mTNBC
who have received at least 2 prior therapies for metastatic disease.
INDICATION
TRODELVY TM (sacituzumab govitecan-hziy) is indicated for the treatment of adult patients with metastatic triple-negative breast cancer (mTNBC) who have
received at least two prior therapies for metastatic disease.
This indication is approved under accelerated approval based on tumor response rate and duration of response. Continued approval for this indication may
be contingent upon verification and description of clinical benefit in confirmatory trials.

IN THIS iPub® DR. HOPE S. RUGO WILL
Describe the TNBC disease state

Understand the Prescribing Information for TRODELVY,
including approved indication, warnings and precautions,
adverse reactions, and other safety information

JOIN THIS MULTIDISCIPLINARY EXPERT:
Hope S. Rugo, MD
Professor of Medicine
Director, Breast Oncology & Clinical Trials Education
University of California, San Francisco
Helen Diller Family Comprehensive Cancer Center
San Francisco, California

Discuss the TRODELVY mechanism of action, appropriate
patient populations, and clinical data

Explain the dosage and administration of TRODELVY,
premedication requirements, and recommendations for
managing treatment-related adverse reactions

VIEW THE iPub® TODAY AT
OncLive.com/interactive-tools/mtnbc

ADC indicates antibody-drug conjugate; TNBC, triple-negative breast cancer.

IMPORTANT SAFETY INFORMATION
WARNING: NEUTROPENIA AND DIARRHEA
Severe neutropenia may occur. Withhold TRODELVY for absolute neutrophil count below 1500/mm3 or neutropenic fever. Monitor blood cell counts
periodically during treatment. Consider G-CSF for secondary prophylaxis. Initiate anti-infective treatment in patients with febrile neutropenia without delay.
Severe diarrhea may occur. Monitor patients with diarrhea and give fluid and electrolytes as needed. Administer atropine, if not contraindicated, for early
diarrhea of any severity. At the onset of late diarrhea, evaluate for infectious causes and, if negative, promptly initiate loperamide. If severe diarrhea occurs,
withhold TRODELVY until resolved to ≤Grade 1 and reduce subsequent doses.
See additional Important Safety Information continued on the next page.

IMPORTANT SAFETY INFORMATION (cont.)
Contraindications
TRODELVY is contraindicated in patients who have experienced a severe
hypersensitivity reaction to TRODELVY.
Hypersensitivity
TRODELVY can cause severe and life-threatening hypersensitivity.
Anaphylactic reactions have been observed in clinical trials with TRODELVY.
Hypersensitivity reactions within 24 hours of dosing occurred in 37%
(151/408) of patients treated with TRODELVY. Grade 3-4 hypersensitivity
occurred in 1% (6/408) of patients treated with TRODELVY. The incidence
of hypersensitivity reactions leading to permanent discontinuation of
TRODELVY was 1% (3/408).
Pre-infusion medication for patients receiving TRODELVY is recommended.
Observe patients closely for infusion-related reactions during each TRODELVY
infusion and for at least 30 minutes after completion of each infusion. Medication
to treat such reactions, as well as emergency equipment, should be available
for immediate use.

potential risk to a fetus. Advise females of reproductive potential to use
effective contraception during treatment with TRODELVY and for 6 months
after the last dose. Advise male patients with female partners of reproductive
potential to use effective contraception during treatment with TRODELVY and
for 3 months after the last dose.
Lactation
There is no information regarding the presence of sacituzumab govitecan-hziy
or SN-38 in human milk, the effects on the breastfed child, or the effects on
milk production. Because of the potential for serious adverse reactions in a
breastfed child, advise women not to breastfeed during treatment and for
1 month after the last dose of TRODELVY.
Adverse Reactions
Most common adverse reactions (incidence ≥25%) in patients with mTNBC
are nausea (69%), neutropenia (64%), diarrhea (63%), fatigue (57%), anemia
(52%), vomiting (49%), alopecia (38%), constipation (34%), rash (31%), decreased
appetite (30%), abdominal pain (26%), and respiratory infection (26%).

Nausea and Vomiting
TRODELVY is emetogenic. Nausea occurred in 69% (74/108) of patients with
mTNBC and 69% (281/408) of all patients treated with TRODELVY. Grade 3 nausea
occurred in 6% (7/108) and 5% (22/408) of these populations, respectively.
Vomiting occurred in 49% (53/108) of patients with mTNBC and 45% (183/408)
of all patients treated with TRODELVY. Grade 3 vomiting occurred in 6% (7/108)
and 4% (16/408) of these patients, respectively.
Premedicate with a two or three drug combination regimen (e.g. dexamethasone
with either a 5-HT3 receptor antagonist or an NK-1 receptor antagonist as
well as other drugs as indicated) for prevention of chemotherapy-induced
nausea and vomiting (CINV).
Withhold TRODELVY doses for Grade 3 nausea or Grade 3-4 vomiting at the
time of scheduled treatment administration and resume with additional
supportive measures when resolved to Grade ≤1.
Additional antiemetics and other supportive measures may also be employed
as clinically indicated. All patients should be given take-home medications
with clear instructions for prevention and treatment of nausea and vomiting.
Use in Patients with Reduced UGT1A1 Activity
Individuals who are homozygous for the uridine diphosphate-glucuronosyl
transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia and
may be at increased risk for other adverse reactions following initiation of
TRODELVY treatment.
In 84% (343/408) of patients who received TRODELVY (up to 10 mg/kg on
Days 1 and 8 of a 21-day cycle) and had retrospective UGT1A1 genotype
results available, the incidence of Grade 4 neutropenia was 26% (10/39) in
patients homozygous for the UGT1A1*28 allele, 13% (20/155) in patients
heterozygous for the UGT1A1*28 allele and 11% (16/149) in patients
homozygous for the wild-type allele.
Closely monitor patients with reduced UGT1A1 activity for severe neutropenia.
The appropriate dose for patients who are homozygous for UGT1A1*28 is
not known and should be considered based on individual patient tolerance
to treatment.
Embryo-Fetal Toxicity
Based on its mechanism of action, TRODELVY can cause teratogenicity and/or
embryo-fetal lethality when administered to a pregnant woman. TRODELVY
contains a genotoxic component, SN-38, and targets rapidly dividing cells.
Advise pregnant women and females of reproductive potential of the
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for infectious
causes
and, ifloperamide
negative, promptly
initiate loperamide
[see regimen
Warnings
diarrhea, evaluate for infectious
causesevaluate
and, if negative,
promptly
initiate
[see Warnings
anddoses
8 of up
21-day
cycles
at doses
up to 10ormg/kg
until disease
progression or unacceptable toxicity.
andGrade
8 of 21-day
to 10treatment
mg/kg until
disease
progression
unacceptable
toxicity.
and Precautions].
If severe
diarrhea
occurs,
withhold
until
resolved to ≤
1 and treatment
reduce cycles at
and Precautions]. If severe diarrhea
occurs, withhold
TRODELVY
until
resolved
to ≤ TRODELVY
Grade 1 and
reduce
Thetodata
in Tablein2 areflect
to TRODELVY
in a subset
108received
patientsatwith
The data in Table 2 reflect exposure
TRODELVY
subsetexposure
of 108 patients
with mTNBC
whoofhad
leastmTNBC
two who had received at least two
subsequent doses.
subsequent doses.
prior treatments
for metastatic disease
study (IMMU-132-01).
Patients
TRODELVY 10 mg/kg via intravenous L
prior treatments for metastatic disease
in study (IMMU-132-01).
Patientsinreceived
TRODELVY 10 mg/kg
viareceived
intravenous
infusion
on Days
1 and
21-day
treatmentorcycles
until disease
progression
or unacceptable toxicity. The median
infusion on Days 1 and 8 of 21-day
treatment
cycles
until8 of
disease
progression
unacceptable
toxicity.
The median
CONTRAINDICATIONS
CONTRAINDICATIONS
duration
in these
108 patients
was 5.1 months (range: 0-51 months).
duration
in these 108 treatment
patients was
5.1 months
(range:
0-51 months).
H
TRODELVY
contraindicated
patientshypersensitivity
who have experienced
hypersensitivity
reactiontreatment
to TRODELVY
[see Warnings
TRODELVY is contraindicated in patients
whoishave
experiencedina severe
reaction atosevere
TRODELVY
[see Warnings
Serious adverse
were reported
31% ofserious
the patients.
Thereactions
most frequent
serious adverse reactions (reported D
Serious adverse reactions were reported
in 31% ofreactions
the patients.
The mostinfrequent
adverse
(reported
and Precautions].
and Precautions].
>1%) of the
TRODELVY
were febrile
(6%)
vomiting
(5%), nausea (3%), dyspnea (3%),
in >1%) of the patients receivinginTRODELVY
werepatients
febrile receiving
neutropenia
(6%) vomiting
(5%),neutropenia
nausea (3%),
dyspnea
(3%),
WARNINGS AND PRECAUTIONSWARNINGS AND PRECAUTIONS
D
diarrhea
(4%),neutropenia,
anemia (2%),pneumonia,
pleural effusion,
neutropenia,
pneumonia, dehydration (each 2%).
diarrhea (4%), anemia (2%), pleural
effusion,
dehydration
(each 2%).
Neutropenia
Neutropenia
TRODELVYfor
wasadverse
permanently
discontinued
for adverse
reactions
in 2%
of patients.
Adverse reactions leading to
D
TRODELVY
was
permanently
discontinued
reactions
in
2%
of
patients.
Adverse
reactions
leading
to
TRODELVY
can
cause
severe
or
life-threatening
neutropenia.
Withhold
TRODELVY
for
absolute
neutrophil
count
below
TRODELVY can cause severe or life-threatening neutropenia. Withhold TRODELVY for absolute neutrophil count below
discontinuation
wereand
anaphylaxis,
and for
headache
(each Forty-five
<1%, 1 patient for each event). Forty-five I
werefor
anaphylaxis,
anorexia/fatigue,
headache anorexia/fatigue,
(each <1%, 1 patient
each event).
3
3
oncount
Day 1below
of any 1000/mm
cycle or neutrophil
on Day 8 offorany cycle.discontinuation
Withhold TRODELVY
1500/mm3 on Day 1 of any cycle 1500/mm
or neutrophil
on Day 8count
of anybelow
cycle.1000/mm
Withhold3TRODELVY
percentan(45%)
of patients
an adverse
reaction leading
to treatment
percent (45%) of patients experienced
adverse
reactionexperienced
leading to treatment
interruption.
The most
common interruption. The most common
neutropenic
Dosedue
modifications
may be required due to neutropenia.
neutropenic fever. Dose modifications
may befever.
required
to neutropenia.
adverse
reaction leading
to treatment
interruption
neutropenia
reactions leading to dose reductionD
adversepatients
reactionwith
leading to treatment
interruption
was neutropenia
(33%).
Adversewas
reactions
leading(33%).
to doseAdverse
reduction
Febrile
neutropenia
in 6%TRODELVY,
(24/408) patients
with TRODELVY,
including 8% (9/108)
Febrile neutropenia occurred in 6%
(24/408)
patientsoccurred
treated with
includingtreated
8% (9/108)
patients with
occurred
in 33% of patients
treated
with
TRODELVY,
with and
24%9%
having
one
dose
reduction and 9% with two dose
occurred
in
33%
of
patients
treated
with
TRODELVY,
with
24%
having
one
dose
reduction
with
two
dose
C
mTNBC after
least
prior therapies.
1%neutropenia
(1/408) of patients
had febrile neutropenia leading to
mTNBC after at least two prior therapies.
Less at
than
1%two
(1/408)
of patientsLess
hadthan
febrile
leading to
reductions.
The leading
most common
reaction
leading to dose reductions
was neutropenia/febrile neutropenia.
reductions. The most common adverse
reaction
to doseadverse
reductions
was neutropenia/febrile
neutropenia.
I
permanent
discontinuation.
permanent discontinuation.
Adverse
reactions
occurring
of patients with
in the IMMU-132-01
Adverse
occurring in ≥10%
of patients
with
mTNBC in ≥10%
the IMMU-132-01
studymTNBC
are summarized
in Table 2. study are summarized in Table 2.
The incidence
1-4 neutropenia
64% inInpatients
withtreated
mTNBCwith
(n=108).
In all patients
treatedreactions
with TRODELVY
The incidence of Grade 1-4 neutropenia
was 64%ofinGrade
patients
with mTNBC was
(n=108).
all patients
TRODELVY
D
(n=408),
the incidence
Grade1-4
neutropeniaoccurred
was 54%;
GradeLess
4 neutropenia
occurred
(n=408), the incidence of Grade1-4
neutropenia
was 54%;ofGrade
4 neutropenia
in 13%.
than 1% (2/408)
of in 13%. Less than 1% (2/408)
Table
in ≥in
10%
of Patients with mTNBC in IMMU-132-01
Table of
2: Adverse Reactions in ≥
10%2:ofAdverse
PatientsReactions
with mTNBC
IMMU-132-01
D
patients
permanently
discontinued treatment due to neutropenia.
patients permanently discontinued
treatment
due to neutropenia.
TRODELVY (n=108)
TRODELVY (n=108)
I
Adverse Reaction
Diarrhea
Adverse Reaction
Diarrhea
Grade
1-4 (%)
Grade 3-4 (%)
Grade 1-4 (%)
Grade
3-4 (%)
TRODELVY
canTRODELVY
cause severe
diarrhea.
TRODELVY
Grade 3-4 diarrhea
I
TRODELVY can cause severe diarrhea.
Withhold
for Grade
3-4Withhold
diarrhea at
the timefor
of scheduled
treatmentat the time of scheduled treatment
Any adverse reaction
71
Any adverse reaction
100
71 100
and resume
administration and resume whenadministration
resolved to ≤ Grade
1. when resolved to ≤ Grade 1.
D
21
Gastrointestinal
disorders Gastrointestinal disorders
95
21 95
onset ofcauses
diarrhea,
forpromptly
infectiousinitiate
causesloperamide,
and if negative,
4 mg initially followed
At the onset of diarrhea, evaluate At
forthe
infectious
andevaluate
if negative,
4 mgpromptly
initially initiate
followedloperamide,
I
Nausea
6
by 2 mg
every episode
of diarrhea
for a maximum
of 16 mg
daily. after
Discontinue
hours after diarrhea
69
6 69
by 2 mg with every episode of diarrhea
forwith
a maximum
of 16 mg
daily. Discontinue
loperamide
12 hours
diarrhealoperamide 12Nausea
resolves.(e.g.
Additional
(e.g. fluid
substitution)
also be employed
as clinically indicated.
D
resolves. Additional supportive measures
fluid andsupportive
electrolytemeasures
substitution)
may and
also electrolyte
be employed
as clinicallymay
indicated.
Diarrhea
9
Diarrhea
63
9 63
whoresponse
exhibit an
excessive cholinergic
response
treatmentcramping,
with TRODELVY
(e.g., abdominal
cramping, diarrhea,
Patients who exhibit an excessive Patients
cholinergic
to treatment
with TRODELVY
(e.g.,toabdominal
diarrhea,
Vomiting
6
Vomiting
49
6 49
D
salivation,
etc.) can receive
appropriate
(e.g., atropine) for subsequent treatments.
salivation, etc.) can receive appropriate
premedication
(e.g., atropine)
for premedication
subsequent treatments.
Constipation
1
Constipation
34
1 34
D
occurred
in 63% (68/108)
patients of
with
mTNBC and
62%with
(254/408)
of allInpatients treated with TRODELVY.
In
Diarrhea occurred in 63% (68/108)Diarrhea
of patients
with mTNBC
and 62% of
(254/408)
all patients
treated
TRODELVY.
Abdominal paini
1
painitreated
26
1 26
I
eachoccurred
population,
of Grade
3-4 occurred
9%9%
(10/108)
of mTNBC
patientstreated
and 9% (36/408)Abdominal
of all patients
each population, events of Grade 3-4
in 9%events
(10/108)
of mTNBC
patientsinand
(36/408)
of all patients
Mucositisii
1
Mucositisiicolitis was
14
1 14
with TRODELVY.
Four out of 408
patientsbecause
(<1%)ofdiscontinued
treatment because
with TRODELVY. Four out of 408 patients
(<1%) discontinued
treatment
diarrhea. Neutropenic
colitis wasof diarrhea. Neutropenic
D
General disorders
and administration site
9
General disorders and administration
site conditions
77conditions
9 77
in 2% cohort
(2/108)and
of patients
the mTNBC
cohort
1% of all patients treated with TRODELVY.
observed in 2% (2/108) of patientsobserved
in the mTNBC
1% of allinpatients
treated
withand
TRODELVY.
iii
iii
Fatigue
8
Im
Fatigue
57
8 57
Hypersensitivity
Hypersensitivity
iv
As
Edemaiv
0
Edema
19
0 19
TRODELVY can cause
severe and Anaphylactic
life-threatening
hypersensitivity.
reactions have been
observed
in clinical
TRODELVY can cause severe and life-threatening
hypersensitivity.
reactions
have beenAnaphylactic
observed in clinical
de
trials with TRODELVY.
Pyrexia
0
trials with TRODELVY.
Pyrexia
14
0 14
ne
Hypersensitivity
reactions
24(151/408)
hours of dosing
occurred
in 37%
patients treated
withand
TRODELVY.
Gradesystem disorders
Hypersensitivity reactions within 24
hours of dosing
occurredwithin
in 37%
of patients
treated
with(151/408)
TRODELVY.ofGrade
Blood and lymphatic system disorders 74
37
Blood
lymphatic
37 74
ha
3-4(6/408)
hypersensitivity
in 1%TRODELVY.
(6/408) ofThe
patients
treated
with TRODELVY.reactions
The incidence of hypersensitivity
reactions
3-4 hypersensitivity occurred in 1%
of patientsoccurred
treated with
incidence
of hypersensitivity
Neutropenia
43
Neutropenia
64
43 64
of
leading
to permanent
leading to permanent discontinuation
of TRODELVY
wasdiscontinuation
1% (3/408). of TRODELVY was 1% (3/408).
Anemia
12
Anemia
52
12 52
sa
Pre-infusion
medicationisfor
patients receiving
TRODELVY
recommended.
Observe patients closely for infusion-related
Pre-infusion medication for patients
receiving TRODELVY
recommended.
Observe
patientsis closely
for infusion-related
Thrombocytopenia
14
3
Th
Thrombocytopenia
14
3
reactionsand
during
infusion
and for at least
30 minutes
completion
of each infusion. Medication to treat
reactions during each TRODELVY infusion
for ateach
leastTRODELVY
30 minutes
after completion
of each
infusion.after
Medication
to treat
ele
Metabolism and nutrition disorders 68
22
Metabolism and nutrition disorders
22 68
suchequipment,
reactions, asshould
well asbeemergency
such reactions, as well as emergency
available forequipment,
immediateshould
use. be available for immediate use.
of
Decreased
appetite
30
1
Decreased
appetite
30
1
Nausea and Vomiting
Nausea and Vomiting
Pe
Hyperglycemia
24
4
Hyperglycemia
24
4
emetogenic.
occurred
in 69% (74/108)
patients of
with
mTNBC and 69% (281/408)
of all patients
TRODELVY is emetogenic. NauseaTRODELVY
occurred inis69%
(74/108)Nausea
of patients
with mTNBC
and 69% of
(281/408)
all patients
DR
Hypomagnesemia
1
treatedoccurred
with TRODELVY.
Gradeand
3 nausea
occurredofinthese
6% (7/108)
and 5%
(22/408) of these populations,
respectively.
Hypomagnesemia
21
1 21
treated with TRODELVY. Grade 3 nausea
in 6% (7/108)
5% (22/408)
populations,
respectively.
Eff
Vomiting
occurred
in
49%
(53/108)
of
patients
with
mTNBC
and
45%
(183/408)
of
all
patients
treated
with
TRODELVY.
Hypokalemia
19
2
Vomiting occurred in 49% (53/108) of patients with mTNBC and 45% (183/408) of all patients treated with TRODELVY.
Hypokalemia
19
2
UG
Grade 3 and
vomiting
occurredofinthese
6% (7/108)
4% (16/408) of these patients, respectively.
Grade 3 vomiting occurred in 6% (7/108)
4% (16/408)
patients,and
respectively.
Hypophosphatemia
9
Hypophosphatemia
16
9 16
Co
Premedicate
withregimen
a two or (e.g.,
threedexamethasone
drug combination
regimen
dexamethasone
with either a 5-HT3
receptor antagonist
Premedicate with a two or three drug
combination
with
either(e.g.,
a 5-HT3
receptor antagonist
Dehydration
5
Dehydration
13
5 13
to
anas
NK-1
receptor
well
as other drugs
as indicated) for prevention
chemotherapy-induced nausea and
or an NK-1 receptor antagonist asor
well
other
drugs antagonist
as indicated)asfor
prevention
of chemotherapy-induced
nauseaofand
w
and subcutaneous tissue disorders 63
4
Skin and subcutaneous tissueSkin
disorders
4 63
vomiting (CINV).
vomiting (CINV).
UG
Alopecia
38
0
Alopecia
38
0
Withhold
TRODELVY
for Gradeat3the
nausea
3-4 vomiting
the time of scheduled
administration and
Withhold TRODELVY doses for Grade
3 nausea
or Gradedoses
3-4 vomiting
timeorofGrade
scheduled
treatmentatadministration
and treatment
Ex
v
v
Rash
31
3
Rash
31
3
withwhen
additional
supportive
resume with additional supportiveresume
measures
resolved
to Grademeasures
≤ 1. when resolved to Grade ≤ 1.
an
Pruritus
0
Pruritus
17
0 17
andalso
other
measures
also beAll
employed
clinically
All patients should be
Additional antiemetics and other Additional
supportiveantiemetics
measures may
besupportive
employed as
clinicallymay
indicated.
patientsas
should
be indicated.
US
Dry
Skin
15
0
given
take-home
medications
with
clear
instructions
for
prevention
and
treatment
of
nausea
and
vomiting.
Dry
Skin
15
0
given take-home medications with clear instructions for prevention and treatment of nausea and vomiting.
Pr
4
Nervous system disorders Nervous system disorders
56
4 56
in Patients
Use in Patients with Reduced Use
UGT1A1
Activitywith Reduced UGT1A1 Activity
Ri
whodiphosphate-glucuronosyl
are homozygous for the uridine
diphosphate-glucuronosyl
transferase
allele
are
at
Headache
23
1
Individuals who are homozygous Individuals
for the uridine
transferase
1A1 (UGT1A1)*28 allele
are at 1A1 (UGT1A1)*28
Headache
23
1
Ba
increased
risk
for
neutropenia
and
may
be
at
increased
risk
for
other
adverse
reactions
following
initiation
of
TRODELVY
increased risk for neutropenia and may be at increased risk for other adverse reactions following initiation of TRODELVY
Dizziness
0
ap
Dizziness
22
0 22
treatment.
treatment.
ag
Neuropathyvi
0
Neuropathyvi
24
0 24
84% (343/408)
of (up
patients
received
TRODELVY
to 10 mg/kg
cycle) and had
In 84% (343/408) of patients whoInreceived
TRODELVY
to 10who
mg/kg
on Days
1 and 8 of(upa 21-day
cycle)on
andDays
had1 and 8 of a 21-dayDysgeusia
po
Dysgeusia
0
11
0 11
retrospective
UGT1A1
genotype
the incidence
of Gradein4patients
neutropenia was 26% (10/39) in patients
retrospective UGT1A1 genotype results
available,
the incidence
of results
Grade 4available,
neutropenia
was 26% (10/39)
Th
Infections and infestations
12
Infections
55
12 55
homozygous
for the UGT1A1*28
allele, 13% (20/155)
in patients heterozygous
the UGT1A1*28
allele andand
11%infestations
(16/149)
homozygous for the UGT1A1*28 allele,
13% (20/155)
in patients heterozygous
for the UGT1A1*28
allele and 11%for(16/149)
U.
Urinary
Tract
Infection
21
3
Urinary
Tract
Infection
21
3
in
patients
homozygous
for
the
wild-type
allele.
in patients homozygous for the wild-type allele.
pr
vii
vii
Respiratory Infection
3
Respiratory
Infection
26
3 26
Closely
monitor
patients
UGT1A1Theactivity
for severe
dose
for patients
who are
Closely monitor patients with reduced
UGT1A1
activity
for with
severereduced
neutropenia.
appropriate
doseneutropenia.
for patients The
whoappropriate
are
Da
UGT1A1*28
is not known
and
should bepatient
considered
based
individual patientMusculoskeletal
tolerance to treatment.
Musculoskeletal
and connective tissue disorders
1
homozygous for UGT1A1*28 is nothomozygous
known and for
should
be considered
based on
individual
tolerance
to on
treatment.
and connective
tissue disorders
54
1 54
An
Back pain
0
Th
Embryo-Fetal Toxicity
Back pain
23
0 23
Embryo-Fetal Toxicity
on itscan
mechanism
of action, TRODELVY
can cause teratogenicity
and/or
embryo-fetal
when administered to
Based on its mechanism of action,Based
TRODELVY
cause teratogenicity
and/or embryo-fetal
lethality when
administered
to lethality
Arthralgia
0
Arthralgia
17
0 17
La
a pregnant
woman.component,
TRODELVY contains
a genotoxic
component,
and targets
rapidly dividing
Advise pregnant
a pregnant woman. TRODELVY contains
a genotoxic
SN-38, and
targets rapidly
dividingSN-38,
cells. Advise
pregnant
Ri
Pain in extremity
0
Paincells.
in extremity
11
0 11
Th
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Table
in ≥in
10%
of Patients (cont'd)
with mTNBC in IMMU-132-01
(cont'd)
breastfed
child, or
the effects
milk production.
the potential
for seriouschild,
adverse reactions in a breastfed child,
Table 2: Adverse Reactions in ≥
10%2:ofAdverse
PatientsReactions
with mTNBC
IMMU-132-01
breastfed
child, or the effects on milk
production.
Because
of theonpotential
for seriousBecause
adverseofreactions
in a breastfed
advisetreatment
women notand
to for
breastfeed
during
treatment
and
for 1 month after the last dose of TRODELVY.
advise
women
not
to
breastfeed
during
1
month
after
the
last
dose
of
TRODELVY.
Respiratory,
thoracic
and
mediastinal
disorders
54
5
Respiratory, thoracic and mediastinal disorders
54
5
Females
and Males of Reproductive Potential
Females and0Males of Reproductive
Potential
Coughviii
Coughviii
22
0 22
Pregnancy Testing
Pregnancy Testing
ix
ix
Dyspnea
21
3
Dyspnea
21
3
Verifyofthe
pregnancypotential
status of females
of reproductive
potential prior to the initiation of TRODELVY.
Verify the pregnancy status of females
reproductive
prior to the
initiation of TRODELVY.
Psychiatric disorders
1
Psychiatric disorders
26
1 26
Contraception
Contraception
Insomnia
0
Insomnia
13
0 13
Females
Females
Graded per NCI CTCAE v. 4.0
TRODELVY
can cause
harm when
administered
to a pregnant
womanAdvise
[see Use
in Specific
raded per NCI CTCAE v. 4.0
TRODELVY
can
cause fetal harm when
administered
to fetal
a pregnant
woman
[see Use in Specific
Populations].
females
of Populations]. Advise females of
i.
Including
abdominal
pain,
distention, pain (upper), discomfort, tenderness
ncluding abdominal pain, distention, pain
(upper),
discomfort,
tenderness
reproductive
potential
to use
effectivewith
contraception
and for 6 months after the last dose.
reproductive potential to use effective
contraception
during
treatment
TRODELVY during
and fortreatment
6 months with
after TRODELVY
the last dose.
ii
Includinginflammation
stomatitis, esophagitis, and mucosal inflammation
ncluding stomatitis, esophagitis, and mucosal
Males
Males
iii
Including fatigue and asthenia
ncluding fatigue and asthenia
Because ofadvise
the potential
for genotoxicity,
maleofpatients
with potential
female partners
iv
Because of the potential for genotoxicity,
male patients
with femaleadvise
partners
reproductive
to use of reproductive potential to use
Including
edema; and
peripheral, localized, and periorbital edema
ncluding edema; and peripheral, localized, and periorbital
edema
v
effective with
contraception
and for 3 months after the last dose.
effective
contraception during treatment
TRODELVYduring
and fortreatment
3 monthswith
afterTRODELVY
the last dose.
Including
rash; maculopapular,
erythematous,
dermatitis
exfoliation
ncluding rash; maculopapular, erythematous,
generalized
rash; dermatitis
acneiform;generalized
skin disorder,rash;
irritation,
and acneiform;
exfoliation skin disorder, irritation, and
vi
Including
gaitweakness,
disturbance,
hypoesthesia,
muscular
weakness,
paresthesia, peripheral and sensory neuropathyInfertility
ncluding gait disturbance, hypoesthesia,
muscular
paresthesia,
peripheral
and sensory
neuropathy
Infertility
Including
lowerpneumonia,
and upper respiratory
tractupper
infection,
pneumonia,
influenza,
viraland
upper
respiratory infection, bronchitis
ncluding lower and upper respiratoryviitract
infection,
influenza, viral
respiratory
infection,
bronchitis
respiratory
Females
Females and respiratory
syncytial virus infection
syncytial virus infection
Based on
findings
animals,
TRODELVY
may impair fertility
in females of reproductive potential.
Based on findings in animals, TRODELVY
may
impairinfertility
in females
of reproductive
potential.
Includes cough and productive coughviiiIncludes cough and productive cough
ix
Pediatric Use
Includes dyspnea and exertional dyspnea
Pediatric Use
ncludes dyspnea and exertional dyspnea
Safety
andnot
effectiveness
of TRODELVY
havepatients.
not been established in pediatric patients.
Safety and effectiveness of TRODELVY
have
been established
in pediatric
Tableobserved
3: Laboratory
Abnormalities
in >10%
of Patients while receiving TRODELVY
Table 3: Laboratory Abnormalities
in >10%
of Patientsobserved
while receiving
TRODELVY
Geriatric Use
Geriatric Use
Of the patients
who received
19/108
(18%) patients
with
mTNBC and
TRODELVYOf(n=108)
the patients who received TRODELVY,
19/108 (18%)
patientsTRODELVY,
with mTNBC
and 144/408
(35%) of
all patients
were144/408
≥ 65 (35%) of all patients were ≥ 65
TRODELVY (n=108)
Laboratory Abnormality
Laboratory Abnormality
overall differences
in safety between
and effectiveness
were observed
between
these patients and younger patients.
years old.
No overall
differences inyears
safetyold.
andNoeffectiveness
were observed
these patients
and younger
patients.
All3-4
Grades
Grade
3-4 (%)
All Grades (%)
Grade
(%) (%)
Hepatic
Impairment
Hepatic
Impairment
Hematology
Hematology
to the
starting doseTRODELVY
is requiredtowhen
administering
TRODELVY
to patients with mild hepatic impairment
No adjustment to the starting doseNoisadjustment
required when
administering
patients
with mild hepatic
impairment
Decreased hemoglobin
6 or equal to 1.5(bilirubin
Decreased hemoglobin
93
6 93
less than<or3equal
(bilirubin less than
ULN and AST/ALT
ULN).to 1.5 ULN and AST/ALT < 3 ULN).
The exposure
TRODELVY
in patients
with mild
than or equal to ULN and AST greater
The exposure26
of TRODELVY in patients
with mildofhepatic
impairment
(bilirubin
lesshepatic
than orimpairment
equal to ULN(bilirubin
and ASTless
greater
Decreased leukocytes
Decreased leukocytes
91
26 91
than
ULN,
orULN
bilirubin
greater
than
1.0n=12)
to 1.5was
ULNsimilar
and ASTtoofpatients
any level;
n=12)
washepatic
similar to patients with normal hepatic
than
ULN,
or
bilirubin
greater
than
1.0
to
1.5
and
AST
of
any
level;
with
normal
Decreased
neutrophils
82
32
Decreased neutrophils
82
32
(bilirubin or AST less than ULN; n=45).
function (bilirubin or AST less thanfunction
ULN; n=45).
Increasedtime
activated partial thromboplastin time
12
Increased activated partial thromboplastin
60
12 60
safety
of TRODELVY
in patients
with moderate
impairment
hashas
not been established. TRODELVY has
The safety of TRODELVY
in patientsThe
with
moderate
or severe
hepatic impairment
hasornotsevere
beenhepatic
established.
TRODELVY
not been
tested>in1.5
patients
> 1.5
ULN,and
or ALT
AST >
and5 ULN
ALT >
3 ULN,
or AST and ALT > 5 ULN and associated
not been tested
bilirubin
ULN, orwith
ASTserum
and ALTbilirubin
> 3 ULN,
or AST
and
associated
Decreased platelets
3 in patients with serum
Decreased platelets
30
3 30
with liver metastases.
with liver metastases.
Chemistry
Chemistry
dedicated trial
performed
to investigate
the tolerability
of TRODELVY
in patients
No dedicated trial was performedNo
to investigate
the was
tolerability
of TRODELVY
in patients
with moderate
or severe
hepatic with moderate or severe hepatic
2 recommendationsimpairment.
Increased alkaline phosphatase Increased alkaline phosphatase
57
2 57
be made
for the starting dose in these patients.
impairment. No
can be madeNoforrecommendations
the starting dosecan
in these
patients.
Decreased magnesium
Decreased magnesium
51
3 51
OVERDOSAGE
OVERDOSAGE3
a clinical
trial, planned
doses of1.8
up times
to 18 mg/kg
(approximately
1.8 times
theofmaximum recommended dose of
In a clinical trial,
to 18 mg/kg
(approximately
the maximum
recommended
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Tisotumab Vedotin Holds Potential
in Metastatic Cervical Cancer
by GINA MAURO

therapy, given as monotherapy, is found to
cytotoxicity associated with tisotumab
have a poor benefit/risk profile with limited
vedotin may be augmented by the bystander
an objective response rate (ORR) of 24%
activity; although pembrolizumab (Keytruda)
effect and multiple immune-related effects,
(95% CI, 15.9%-33.3%) in patients with recuris available for patients with PD-L1–positive
such as immunogenic cell death, antibodyrent and/or metastatic cervical cancer who
cervical cancer, the ORR with the agent is
directed cellular cytotoxicity, and antipreviously received doublet chemotherapy
just 14.3%, as reported in the phase 2
body-dependent cellular phagocytosis,
and bevacizumab (Avastin), accordKEYNOTE-158 study (NCT02628067).2
Coleman added.
ing to phase 2 findings of the
Previously, results from a first-in-human
single-arm innovaTV 204 trial
Tisotumab vedotin is an investitrial demonstrated encouraging clinical
presented at the European Society
gational antibody-drug conjugate
activity with tisotumab vedotin, which
for Medical Oncology Virtual
directed to tissue factor (TF) and
Coleman added was shown to have multiple
Congress 2020.1
covalently linked to monomethyl auriantitumor effects in cervical cancer in the
statin E, a microtubule-disrupting
The ORR, assessed via an indeinnovaTV 201 trial.3
agent, via a protease-cleavable linker.
pendent imaging review committee
Robert L.
TF is known to be highly prevalent
(IRC), comprised a 7% complete
In the pivotal, single-arm, phase 2 innovaTV
Coleman, MD
in cervical cancer and other solid
response rate and a 17% partial
204 trial (NCT03438396), 101 patients with
tumors and is associated with cancer pathoresponse rate, and the median duration of
previously treated recurrent and/or metastatic
physiology and poor prognosis. Additionally,
response (DOR) was 8.3 months (95% CI,
cervical cancer were given tisotumab vedotin
it is co-opted by tumor cells to promote tumor
4.2–not reached). Most responses were
at 2.0 mg/kg intravenously every 3 weeks until
growth, angiogenesis, and metastasis.
rapid, with a median time to response (TTR)
either disease progression or unacceptable
In normal physiology, the primary role
of 1.4 months (range, 1.1-5.1), and activity
toxicity. Tumor responses were assessed using
of TF is to initiate the coagulation cascade
was observed within the first 2 treatment
CT/MRI at baseline every 6 weeks for the first
following vascular injury. The direct
cycles, Robert L. Coleman, MD, the lead study
30 weeks and every 12 weeks thereafter.
author, said in a presentation during the
meeting (TAB L E ).1
Coleman, a 2020 Giants of Cancer Care®
TAB L E . Findings From the innovaTV 204 Trial1
award winner, is chief scientific officer of The
US Oncology Network.
Outcome
Tisotumab vedotin
(N = 101)
“Tisotumab vedotin demonstrated compelSurvival
ling, rapid, and durable antitumor activity
with encouraging PFS [progression-free
Median PFS, months (95% CI)
4.2 (3.0-4.4)
survival] and OS [overall survival] in women
6-month PFS rate (95% CI)
30% (20.8-40.1)
with recurrent or metastatic cervical cancer
Median OS, months (95% CI)
12.1 (9.6-13.9)
previously treated with doublet chemotherapy,
6-month OS rate (95% CI)
79% (69.3-85.6)
with bevacizumab, if eligible,” said Coleman.
Patient response
“Results from this study suggest that tisoConfirmed ORR (95% CI)
24% (15.9-33.3)
tumab vedotin has the potential to be a new
CR rate
7%
therapy for patients with previously treated
PR rate
17%
recurrent and/or metastatic cervical cancer.”
Stable disease rate
49%
Recurrent and/or metastatic cervical
Progressive
disease
rate
24%
cancer remains a significant cause of mortalNot evaluable
4%
ity in women, Coleman explained, adding
Median
DOR,
months
(range)
8.3 (4.2-NR)
that there is a high unmet need following
resistance to or progression on standard
Median TTR, months (range)
1.4 (1.1-5.1)
frontline paclitaxel with platinum/topote79%
Percentage of patients with reduction in target lesionsa
can with bevacizumab, if eligible. Currently,
CR, complete response; DOR, duration of response; NR, not reached; ORR, objective response rate; OS, overall survival; PFS, progression-free
survival; PR, partial response; TTR, time to response.
no established second-line standard-of-care
a
In patients with ≥ 1 post-baseline scan
option exists for these patients. Cytotoxic
TISOTUMAB VEDOTIN DEMONSTRATED
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To be eligible for enrollment, patients had
recurrent or extrapelvic metastatic disease,
progressed during or following doublet
chemotherapy with bevacizumab, had
received 2 or fewer prior systemic regimens,
and had an ECOG performance status of
0 or 1. The primary end point of the trial was
ORR per RECIST v1.1 criteria via IRC; secondary end points included investigator-assessed
ORR per RECIST v1.1 criteria, OS, safety,
and DOR, TTR, and PFS by both IRC and
investigator. Exploratory end points were
biomarkers and health-related quality of life.
The median age of participants was
50 years (range, 31-78), with 95% of patients
being White; 2%, Asian; 1%, Black/African
American; and 2%, listed as other. More than
half (58%) pf patients had an ECOG performance status of 0; 68% had squamous cell
carcinoma, followed by adenocarcinoma (27%)
and adenosquamous carcinoma (5%). Ninetyfour percent of patients had extrapelvic
metastatic disease at baseline.
A total 54% of patients had received prior
cisplatin plus radiation therapy, which was
not considered a systemic therapy; 70% had
received 1 previous line of systemic therapy
for recurrent/metastatic disease. Sixty-three
percent of patients had prior bevacizumab
plus doublet chemotherapy as frontline therapy, and 56% did not respond to their last
systemic treatment. Coleman noted that
96% of patients’ tumors were positive for
membrane TF expression, although that was
not an eligibility requirement.
The median duration of treatment was
4.2 months (range, 1-16), with a median
6 doses (range 1-21) of tisotumab vedotin
received, and a high dose intensity was
observed (95.9%). Four patients had treatment

ongoing, and the majority of patients
discontinued therapy due to radiographic
disease progression (65%), followed by
adverse effects (AEs; 13%), clinical progression (8%), withdrawal of consent (5%),
death (4%), and investigator decision (1%).
Thirty-three percent of patients remain in
follow-up for survival.
At a median follow-up of 10.0 months
(range, 0.7-17.9), additional findings
showed that 49% of patients achieved
stable disease and 24% had progressive
disease; 4% of patients were not evaluable,
all via IRC. Moreover, target lesions were
reduced in 79% of patients with 1 or more
postbaseline scan.
Clinical meaningful responses were also
observed regardless of tumor histology (squamous, 23%; nonsquamous, 25%), lines of prior
therapy (1, 28%; 2, 13%), responses to prior
systemic treatment (responded, 26%; did not
respond, 21%), and whether they received
frontline doublet chemotherapy with bevacizumab (yes, 19%; no, 32%).
“Of note, the ORR in patients with nonsquamous histology, 25%, and [in those] previously
treated with bevacizumab, 19%, are encouraging, as only limited data currently exist in
these populations,” Coleman said.
Moreover, responses to tisotumab vedotin
were observed regardless of membrane
TF expression level. Seventy-six of the
80 patients for whom TF expression data
were available were also evaluable for
response, and a similar distribution of TF
expression was observed between the various response groups.
Additional results showed that the
median PFS was 4.2 months and OS was
12.1 months with the approach. Moreover,
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the 6-month PFS and OS rates were 30% and
79%, respectively.
Regarding safety, tisotumab vedotin showcased a manageable and tolerable safety
profile, with no new safety signals identified. The most common treatment-related
AEs (TRAEs) with a 10% or higher incidence
rate included alopecia (38%), epistaxis (30%),
nausea (27%), conjunctivitis (26%), fatigue
(24%), dry eye (23%), myalgia (15%), anemia
(12%), asthenia (12%), arthralgia (12%),
decreased appetite (11%), keratitis (11%),
and pruritis (10%). Most of these were grade
1/2, but grade 3/4 TRAEs occurred in 28% of
patients. Among the 4 patients who died,
1 was due to septic shock that was considered to be treatment related.
Coleman noted that prespecified AEs of
interest with the agent, including ocular
toxicity (grade 1/2, 52%; grade 3, 2%),
bleeding (grade 1/2, 37%; grade 3, 2%) and
peripheral neuropathy (grade 1/2, 26%;
grade 3, 7%) were generally mild and
effectively managed with the use of an
eye care plan and dose modifications
for the ocular toxicity and peripheral
neuropathy, respectively.
Times to onset of ocular, bleeding, and
peripheral neuropathy TRAEs were
1.4 months, 0.3 months, and 3.1 months,
respectively. Eighty-six percent, 90%, and
21% of events resolved in 0.7 months,
0.5 months, and 0.6 months, respectively.
The lower resolution rate with peripheral
neuropathy could be attributed in part to the
protocol-defined follow-up period for AEs of
30 days, Coleman concluded. n
For a full list of references,
see the article at https://bit.ly/2SC2HJR.
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Community-Based Oncology Practices Adapt
to Uncertainty of Pandemic
by AMY VALLEY, PharmD

54

Vol. 21 | No. 20 | OCTOBER 2020

practices are viewing telemedicine as a tool
to complement and augment other types of
patient interactions.
Follow-ups, appointments to address questions, and palliative care check-ins can be
managed effectively through telemedicine on
an ongoing basis. Some practice leaders
have said they also see telemedicine as a tool
to support value-based care. For example, a
patient who is experiencing an adverse event
could connect with their provider via telemedicine for guidance before going to the
emergency department or hospital, which
might help oncologists to reduce unnecessary
high-cost interventions.
Other practice leaders see an opportunity to use telemedicine more broadly with
advanced practice providers to provide
patient services such as chemotherapy education, which may also contribute to lower
practice costs.

MANAGING CLAIMS SUBMISSIONS
IN A TIMELY MANNER
One of the best ways for practices to “futureproof” their financial operations is to avoid
billing backlogs and reimbursement denials

© FEODORA - STOCK.ADOBE.COM

had an either “severe” or “moderate” negaFINANCIAL CHALLENGES ARE nothing
tive effect on their professional life, and more
new to community-based oncology practices.
than half said it had a moderate or severe
In recent years, practices have faced increasnegative impact on their income. The
ing pressure from a variety of
negative effect on income was largely
external factors, including
attributed to cancellation of elective
declining reimbursements, increasservices and procedures and the
ing direct and indirect renumeration
shift from office-based visits to telefees, and rising drug costs. However,
medicine appointments (TA B L E ).
in early spring 2020, as coronavirus
Some practices adapted remarkdisease 2019 (COVID-19) spread
ably well in the first few months, but
throughout the country, the financial
Amy Valley,
sustained flexibility and focus will
challenges intensified.
PharmD
be needed as the virus continues to
During the first few months of
affect health care.
the pandemic, new oncology patient visits
dropped sharply,1 and most oncology practices experienced a reduction in new patient
OPTIMIZING TELEMEDICINE SERVICES
volume of more than 50%, according to a
The use of telemedicine visits skyrocketed in
2
survey conducted by Flatiron. Although new
April and peaked in May. An IQVIA survey
of oncologists and other specialists showed
patient visits have rebounded somewhat,
that just 9% of patient visits were conducted
industry data indicate that they are still
via telemedicine before the pandemic, but
down from their more typical levels in early
3
telemedicine visits rose to 51% during the
February 2020.
pandemic period and are expected to remain
The impact of COVID-19 has been felt
at 21% after the pandemic ends, according
deeply by community-based oncologists.
to a US Department of Health and Human
According to an August 2020 Cardinal Health
services report.4
survey of more than 70 oncologists and urologists, more than 60% said the pandemic
Looking toward the future, leading
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by ensuring that claims submission
processes are consistently followed. The
reality is that submitting “unclean” claims—
those that lack information or National Drug
Code numbers, have incorrect coding, or are
for services that weren’t preauthorized—can
dramatically slow down the reimbursement
process or lead to denials.
Although unclean claims have long been
the leading reason for claims denials, the
submission of unclean claims by oncology
practices rose in early spring 2020, when
many practices began advising staff to
work remotely or come into the office just a
few days a week.
In addition, timeliness of claims submissions took a hit. According to Karen Kellogg,
PharmD, director of practice consulting at
VitalSource GPO, the average amount of time
to submit Medicare B claims for some oncology practices jumped from 15 days before the
onset of COVID-19 to more than 60 days at the
height of the pandemic.
“Although submission times have returned
to more normal levels, these trends still serve
as a cautionary tale for practices. Even when
working in normal practice environments
with well-articulated claims submission
processes, it can be easy for interruptions
and increased workloads to get in the way of
accurate claims submission. When clinicians
and staff are working outside of their normal
environments, with more distractions, it
gets even easier to make mistakes and to fall
behind,” Kellogg said.
Understanding these challenges, savvy
practices are continually evaluating their
claims submission processes, making sure
staff receive adequate training to understand those processes, and tasking specific
team members with double-checking all
claims to ensure they are submitted without
error—especially when staff are transitioning
between working in the office and at home.
Best practice processes include the following:
• Have staff members document
patient visits in real time, as soon as
a visit is completed or a medication
is administered.
• Assign specific team members to serve as
“scribes” whose sole purpose is to document this information during the visit.
• Ensure that nurses document medication
start and stop time, total number of

TA B L E . I M PA C T O F C O V I D - 1 9
ON US-BASED ONCOLOGISTSa

To what extent has this pandemic
negatively affected your
professional life?b
Severely

13%

Moderately

48%

Slightly

34%

Not at all

6%
To what extent have COVID-19–
related changes negatively affected
your income?b

Severely

4%

Moderately

45%

Slightly

52%

What COVID-19–related changes
have affected your income?
(Select all that apply.)
Changes from office-based
to telemedicine visits

35%

Pay cuts from the hospital
or practice where I work

30%

Cancellation of elective services
or procedures

37%

Reassignment to help other
departments in need

4%

Other

8%

My income has not been impacted
by the COVID-19 pandemic.

21%

COVID-19, coronavirus disease 2019.
a
Cardinal Health surveyed 71 US-based oncologists using a webbased survey in August 2020.
b
Totals equal more than 100% due to rounding.

units administered, and total amount
of unit waste so that the practice
doesn’t leave any reimbursement
dollars on the table.
• Overtly task at least 1 specific team
member—whether it’s a nurse
manager, a reimbursement director,
a lead biller or coder, or even a physician—with overarching responsibility for
making sure that clean claims submission processes are followed.
Monitoring and analyzing reimbursement
trends can also drive increased value for
practices. At Southern Oncology Specialists, a
group of North Carolina–based oncology
practices, administrators found that data
analytics tools are critical in helping to
manage finances during the pandemic.
“For us, the challenge has been ensuring

our operations stay consistent and predictable
in a time of great change. Data is king; we
can’t run our business without it. Every day,
we look at our practice analytics tool for billing reconciliation so we can understand what
is still outstanding and what actions we may
need to take. If we didn’t have this mind-set
and tools to support it, it would be very difficult to have visibility into the whole picture,”
said Sarah Cowart, practice manager at
Southern Oncology Specialists.

MAXIMIZING THE BOTTOM LINE
BY CONTROLLING INVENTORY
Another key strategy for improving a practice’s
financial health during times of uncertainty:
Optimize medication inventory and reduce
waste by improving charge capture, clinical
workflows, and day-to-day inventory levels.
By using a web-based inventory management platforms for a “just in time” drug
inventory—keeping on hand only the medications needed for patients on a given
day—practices can help prevent cash flow
from being tied up with unused medications
sitting on a shelf.
During the current pandemic, when
patient volumes are more unpredictable than
normal, this may be particularly helpful.
Inventory management systems help
reduce costs by notifying a practice when
the least costly version of a medication
wasn’t purchased and by providing alerts
of opportunities to take advantage of drug
rebates. They also help practices significantly improve charge capture for billable
waste. This documentation helps the practice avoid bearing the financial burden of the
unused portion of that medication.
Without an automated inventory management system to collect this information,
human error can lead practices to unfairly
shoulder excessive costs related to billable
waste. On average, monthly billable waste
for a 4-site practice can range from $50,000
to $96,000 per site, according to aggregated
VitalSource GPO data. n
Amy Valley, PharmD, is vice president of clinical
strategy and technology solutions at Cardinal
Health Specialty Solutions.
For a full list of references,
see the article at

.
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NOW APPROVED

for injection, for intravenous use
FDA-approved monoclonal antibody in combination with lenalidomide for adult
patients with R/R DLBCL who have received at least one prior therapy1
R/R DLBCL=relapsed/refractory diffuse large B-cell lymphoma.

Learn more at MonjuviHCP.com
INDICATIONS & USAGE

MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated
for the treatment of adult patients with relapsed or refractory diffuse large
B-cell lymphoma (DLBCL) not otherwise specified, including DLBCL arising
from low grade lymphoma, and who are not eligible for autologous stem
cell transplant (ASCT).
This indication is approved under accelerated approval based on overall
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
Contraindications
None.

Warnings and Precautions

Infusion-Related Reactions
MONJUVI can cause infusion-related reactions (IRRs). In L-MIND, infusionrelated reactions occurred in 6% of the 81 patients. Eighty percent
of infusion-related reactions occurred during cycle 1 or 2. Signs and
symptoms included chills, flushing, dyspnea, and hypertension. These
reactions were managed with temporary interruption of the infusion and/
or with supportive medication. Premedicate patients prior to starting
MONJUVI infusion. Monitor patients frequently during infusion. Based
on the severity of the infusion-related reaction, interrupt or discontinue
MONJUVI. Institute appropriate medical management.
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, including
neutropenia, thrombocytopenia, and anemia. In L-MIND, Grade 3
neutropenia occurred in 25% of patients, thrombocytopenia in
12% and anemia in 7%. Grade 4 neutropenia occurred in 25% and
thrombocytopenia in 6%. Neutropenia led to treatment discontinuation
in 3.7% of patients.
Monitor complete blood counts (CBC) prior to administration of each
treatment cycle and throughout treatment. Monitor patients with
neutropenia for signs of infection. Consider granulocyte colony stimulating
factor (G-CSF) administration. Withhold MONJUVI based on the severity of

the adverse reaction. Refer to the lenalidomide prescribing information for
dosage modifications.
Infections
Fatal and serious infections, including opportunistic infections, occurred in
patients during treatment with MONJUVI and following the last dose.
In L-MIND, 73% of the 81 patients developed an infection. The most frequent
infections were respiratory tract infection (24%), urinary tract infection (17%),
bronchitis (16%), nasopharyngitis (10%) and pneumonia (10%). Grade 3 or
higher infection occurred in 30% of the 81 patients. The most frequent grade
3 or higher infection was pneumonia (7%). Infection-related deaths were
reported in 2.5% of the 81 patients.
Monitor patients for signs and symptoms of infection and manage
infections as appropriate.
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause fetal B-cell
depletion when administered to a pregnant woman. Advise pregnant women
of the potential risk to a fetus. Advise women of reproductive potential to
use effective contraception during treatment with MONJUVI and for at
least 3 months after the last dose.
MONJUVI is initially administered in combination with lenalidomide. The
combination of MONJUVI with lenalidomide is contraindicated in pregnant
women, because lenalidomide can cause birth defects and death of the
unborn child. Refer to the lenalidomide prescribing information on use
during pregnancy.

Adverse Reactions

The most common adverse reactions (≥20%) were neutropenia, fatigue,
anemia, diarrhea, thrombocytopenia, cough, pyrexia, peripheral edema,
respiratory tract infection, and decreased appetite.
You may report side effects to the FDA at (800) FDA-1088 or
www.fda.gov/medwatch. You may also report side effects to
MORPHOSYS US INC. at (844) 667-1992.
Please see the Brief Summary of Prescribing Information on
the following pages.

BEST OVERALL RESPONSE RATE IN PATIENTS WITH R/R DLBCL (N=71)1*
L-MIND STUDY DESIGN
• L-MIND was an open-label, multicenter, single-arm study that
evaluated efficacy and safety of MONJUVI in combination with
lenalidomide followed by MONJUVI monotherapy in adult
patients with R/R DLBCL after 1 to 3 prior systemic DLBCL
therapies, including a CD20-containing therapy. The median
number of prior therapies was 2

100

Patients (%)

80

• Enrolled patients at the time of the trial were not eligible
for or refused ASCT

60

37% CR
40

55% ORR
(n=39; 95%
CI: 43%, 67%)

20

• Efficacy was established in 71 patients with DLBCL
(confirmed by central laboratory) based on best ORR
(defined as the proportion of complete and partial
responders) and DoR

18% PR
0

CR=complete response rate; PR=partial response rate; ORR=overall response rate;
CI=confidence interval; ASCT=autologous stem cell transplant; DoR=duration of response.

DURATION OF RESPONSE IN PATIENTS WITH R/R DLBCL (N=71)1*
Median DoR: 21.7 months (range: 0, 24)1†
*Assessed by an Independent Review Committee.
†Kaplan-Meier estimates.

SAFETY PROFILE1
• Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in clinical trials of a drug cannot be
directly compared to rates in other clinical trials of another drug and may not reflect the rates observed in practice
• Serious adverse reactions occurred in 52% of patients who received MONJUVI
—Serious adverse reactions in ≥6% of patients included infections (26%) including pneumonia (7%), and febrile neutropenia (6%)
• Fatal adverse reactions occurred in 5% of patients who received MONJUVI, including cerebrovascular accident (1.2%), respiratory failure (1.2%),
progressive multifocal leukoencephalopathy (1.2%), and sudden death (1.2%)
• Permanent discontinuation of MONJUVI or lenalidomide due to an adverse reaction occurred in 25% of patients and permanent discontinuation
of MONJUVI due to an adverse reaction occurred in 15%
—The most frequent adverse reactions which resulted in permanent discontinuation of MONJUVI were infections (5%), nervous system
disorders (2.5%), respiratory, thoracic and mediastinal disorders (2.5%)
• Dosage interruptions of MONJUVI or lenalidomide due to an adverse reaction occurred in 69% of patients and dosage interruption of MONJUVI
due to an adverse reaction occurred in 65%
—The most frequent adverse reactions which required a dosage interruption of MONJUVI were blood and lymphatic system disorders (41%),
and infections (27%)
For more details on Adverse Reactions, refer to the full Prescribing Information.
REFERENCE: 1. MONJUVI Prescribing Information. Boston, MA: MorphoSys.
MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2020
August 2020
RC-US-TAF-00175
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corp.
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corp.

MONJUVI® (tafasitamab-cxix)
Initial U.S. Approval: 2020

INDICATIONS AND USAGE
MONJUVI, in combination with lenalidomide, is indicated for the treatment of adult
patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL) not
otherwise specified, including DLBCL arising from low grade lymphoma, and who are
not eligible for autologous stem cell transplant (ASCT).
This indication is approved under accelerated approval based on overall response
rate. Continued approval for this indication may be contingent upon verification and
description of clinical benefit in a confirmatory trial(s).

which resulted in permanent discontinuation of MONJUVI were infections and
infestations (5%), nervous system disorders (2.5%), respiratory, thoracic and
mediastinal disorders (2.5%).
Dosage interruptions of MONJUVI or lenalidomide due to an adverse reaction
occurred in 69% of patients and dosage interruption of MONJUVI due to an
adverse reaction occurred in 65%. The most frequent adverse reactions which
required a dosage interruption of MONJUVI were blood and lymphatic system
disorders (41%), and infections (27%).
The most common adverse reactions (≥ 20%) were neutropenia, fatigue, anemia,
diarrhea, thrombocytopenia, cough, pyrexia, peripheral edema, respiratory tract
infection, and decreased appetite.
Table 3: Adverse Reactions (≥10%) in Patients with Relapsed or Refractory Diffuse
Large B-Cell Lymphoma Who Received MONJUVI in L-MIND

MONJUVI
(N=81)

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions. In L-MIND, infusion-related reactions
occurred in 6% of the 81 patients. Eighty percent of infusion-related reactions
occurred during cycle 1 or 2. Signs and symptoms included chills, flushing, dyspnea,
and hypertension. These reactions were managed with temporary interruption of the
infusion and/or with supportive medication.

All Grades
(%)

Grade 3 or 4
(%)

Neutropenia

51

49

Adverse Reaction
Blood and lymphatic system disorders

Anemia

36

7

Premedicate patients prior to starting MONJUVI infusion. Monitor patients frequently
during infusion. Based on the severity of the infusion-related reaction, interrupt or
discontinue MONJUVI. Institute appropriate medical management.

Thrombocytopenia

31

17

Febrile neutropenia

12

12

Myelosuppression

General disorders and administration site conditions
Fatigue*

38

3.7

Pyrexia

24

1.2

Peripheral edema

24

0

Diarrhea

36

1.2

Constipation

17

0

Nausea

15

0

Vomiting

15

0

Cough

26

1.2

Dyspnea

12

1.2

Respiratory tract infection+

24

4.9

Urinary tract infection†

17

4.9

Bronchitis

16

1.2

Decreased appetite

22

0

Hypokalemia

19

6

Back pain

19

2.5

Muscle spasms

15

0

MONJUVI can cause serious or severe myelosuppression, including neutropenia,
thrombocytopenia, and anemia. In L-MIND, Grade 3 neutropenia occurred in 25%
of patients, thrombocytopenia in 12% and anemia in 7%. Grade 4 neutropenia occurred
in 25% and thrombocytopenia in 6%. Neutropenia led to treatment discontinuation
in 3.7% of patients.
Monitor CBC prior to administration of each treatment cycle and throughout
treatment. Monitor patients with neutropenia for signs of infection. Consider
granulocyte colony stimulating factor administration. Withhold MONJUVI based
on the severity of the adverse reaction. Refer to the lenalidomide prescribing
information for dosage modifications.
Infections
Fatal and/or serious infections including opportunistic infections have occurred in
patients during treatment with MONJUVI and following the last dose.
In L-MIND, 73% of the 81 patients developed an infection. The most frequent
infections were respiratory tract infection (24%), urinary tract infection (17%), bronchitis
(16%), nasopharyngitis (10%) and pneumonia (10%). Grade 3 or higher infection
occurred in 30% of the 81 patients. The most frequent grade 3 or higher infection was
pneumonia (7%). Infection-related deaths were reported in 2.5% of the 81 patients.
Monitor patients for signs and symptoms of infection and manage infections
as appropriate.
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion 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 MONJUVI and for at least 3 months after the last dose.
MONJUVI is initially administered in combination with lenalidomide. The combination
of MONJUVI with lenalidomide is contraindicated in pregnant women, because
lenalidomide can cause birth defects and death of the unborn child. Refer to the
lenalidomide prescribing information on use during pregnancy.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in clinical trials of a drug cannot be directly compared to
rates in other clinical trials of another drug and may not reflect the rates observed in
practice.
Relapsed or Refractory Diffuse Large B-Cell Lymphoma
The safety of MONJUVI was evaluated in L-MIND. Patients (n=81) received MONJUVI
12 mg/kg intravenously in combination with lenalidomide for maximum of 12 cycles,
followed by MONJUVI as monotherapy until disease progression or unacceptable
toxicity as follows:
• Cycle 1: Days 1, 4, 8, 15 and 22 of the 28-day cycle;
• Cycle 2 and 3: Days 1, 8, 15 and 22 of each 28-day cycle;
• Cycles 4 and beyond: Days 1 and 15 of each 28-day cycle.
Among patients who received MONJUVI, 57% were exposed for 6 months or longer,
42% were exposed for greater than one year, and 24% were exposed for greater than
two years.
Serious adverse reactions occurred in 52% of patients who received MONJUVI.
Serious adverse reactions in ≥6% of patients included infections (26%) including
pneumonia (7%), and febrile neutropenia (6%). Fatal adverse reactions occurred in
5% of patients who received MONJUVI, including cerebrovascular accident (1.2%),
respiratory failure (1.2%), progressive multifocal leukoencephalopathy (1.2%) and
sudden death (1.2%).
Permanent discontinuation of MONJUVI or lenalidomide due to an adverse
reaction occurred in 25% of patients and permanent discontinuation of MONJUVI
due to an adverse reaction occurred in 15%. The most frequent adverse reactions

Gastrointestinal disorders

Respiratory, thoracic and mediastinal disorders

Infections

Metabolism and nutrition disorders

Musculoskeletal and connective tissue disorders

* Fatigue includes asthenia and fatigue
+Respiratory tract infection includes: lower respiratory tract infection, upper respiratory
tract infection, respiratory tract infection
† Urinary tract infection includes: urinary tract infection, Escherichia urinary tract infection,
urinary tract infection bacterial, urinary tract infection enterococcal
Table 3 summarizes the adverse reactions in L-MIND.
Clinically relevant adverse reactions in <10% of patients who received MONJUVI were:
• Blood and lymphatic system disorders: lymphopenia (6%)
• General disorders and administration site conditions: infusion-related reaction (6%)
• Infections: sepsis (4.9%)
• Investigations: weight decreased (4.9%)
• Musculoskeletal and connective tissue disorders: arthralgia (9%), pain in extremity
(9%), musculoskeletal pain (2.5%)
• Neoplasms benign, malignant and unspecified: basal cell carcinoma (1.2%)
• Nervous system disorders: headache (9%), paresthesia (7%), dysgeusia (6%)
• Respiratory, thoracic and mediastinal disorders: nasal congestion (4.9%),
exacerbation of chronic obstructive pulmonary disease (1.2%)
• Skin and subcutaneous tissue disorders: erythema (4.9%), alopecia (2.5%),
hyperhidrosis (2.5%)

MONJUVI® (tafasitamab-cxix)
Table 4 summarizes the laboratory abnormalities in L-MIND.
Table 4: Select Laboratory Abnormalities (>20%) Worsening from Baseline in Patients
with Relapsed or Refractory Diffuse Large B-Cell Lymphoma Who Received MONJUVI
in L-MIND

MONJUVI1
All Grades
(%)

Grade 3 or 4
(%)

Glucose increased

49

5

Calcium decreased

47

1.4

Gamma Glutamyl Transferase increased

34

5

Albumin decreased

26

0

Magnesium decreased

22

0

Urate increased

20

7

Phosphate decreased

20

5

Creatinine increased

20

1.4

Aspartate Aminotransferase increased

20

0

46

4.1

Laboratory Abnormality
Chemistry

potential for serious adverse reactions in the breastfed child, advise women not to
breastfeed during treatment with MONJUVI and for at least 3 months after the last
dose. Refer to lenalidomide prescribing information for additional information.
Females and Males of Reproductive Potential
MONJUVI can cause fetal B-cell depletion when administered to a pregnant woman.
Pregnancy Testing
Refer to the prescribing information for lenalidomide for pregnancy testing
requirements prior to initiating the combination of MONJUVI with lenalidomide.
Contraception
Females
Advise females of reproductive potential to use effective contraception during
treatment with MONJUVI and for at least 3 months after the last dose. Additionally,
refer to the lenalidomide prescribing information for additional recommendations
for contraception.
Males
Refer to the lenalidomide prescribing information for recommendations.
Pediatric Use
The safety and effectiveness of MONJUVI in pediatric patients have not been
established.
Geriatric Use
Among 81 patients who received MONJUVI and lenalidomide in L-MIND, 72% were
65 years and older, while 38% were 75 years and older. Clinical studies of MONJUVI
did not include sufficient numbers of patients aged 65 and older to determine whether
effectiveness differs compared to that of younger subjects. Patients 65 years and
older had more serious adverse reactions (57%) than younger patients (39%).
This is a brief summary of information about MONJUVI. This information is not
comprehensive. Visit MONJUVI.com or call (844) 667-1992 to obtain the full
Prescribing Information.

Coagulation
Activated Partial Thromboplastin Time
increased

The denominator used to calculate the rate was 74 based on the number of patients with a
baseline value and at least one post-treatment value.

1

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The
detection of antibody formation is highly dependent on the sensitivity and specificity
of the assays. 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 tafasitamab products may be misleading.
Overall, no treatment-emergent or treatment-boosted anti-tafasitamab antibodies were
observed. No clinically meaningful differences in the pharmacokinetics, efficacy, or
safety profile of tafasitamab-cxix were observed in 2.5% of 81 patients with relapsed or
refractory DLBCL with pre-existing anti-tafasitamab antibodies in L-MIND.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when
administered to a pregnant woman. There are no available data on MONJUVI use in
pregnant women to evaluate for a drug-associated risk. Animal reproductive toxicity
studies have not been conducted with tafasitamab-cxix.
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.
MONJUVI is administered in combination with lenalidomide for up to 12 cycles.
Lenalidomide can cause embryo-fetal harm and is contraindicated for use in
pregnancy. Refer to the lenalidomide prescribing information for additional
information. Lenalidomide is only available through a REMS program.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G (IgG) monoclonal antibodies are transferred across the placenta.
Based on its mechanism of action, MONJUVI may cause depletion of fetal CD19
positive immune cells. Defer administering live vaccines to neonates and infants
exposed to tafasitamab-cxix in utero until a hematology evaluation is completed.
Data
Animal Data
Animal reproductive studies have not been conducted with tafasitamab-cxix.
Tafasitamab-cxix is an IgG antibody and thus has the potential to cross the placental
barrier permitting direct fetal exposure and depleting fetal B lymphocytes.
Lactation
Risk Summary
There are no data on the presence of tafasitamab-cxix in human milk or the effects
on the breastfed child or milk production. Maternal immunoglobulin G is known to
be present in human milk. The effects of local gastrointestinal exposure and limited
systemic exposure in the breastfed infant to MONJUVI are unknown. Because of the
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Building Patient Engagement in Virtual Visit Era
by TODD SHRYOCK

Editor’s note: The transcript has been edited
for clarity and brevity.

How can doctors encourage
people to use telehealth for
the first time?

Q

It’s really all about communication at
every stage of that interaction between
the patient, the office, and the doctor. The office
can be offering telehealth as 1 of the options
available to patients and provide a little bit of
background about how that visit would work.
Other ways that the doctors can improve that or
to encourage usage of it is to have a lot of
information on their website. This could include
explaining how it works, not just the technological
aspects of it, but what to expect, FAQs, or other
things such as anonymized patient testimonials.

A

How much of the reluctance to
use telehealth comes from not
having a comfort level with the
technology? And how can doctors help
patients overcome that?

Q

What’s interesting is when we started our
research on this, we thought that the
technology barrier would be significant. And what
we found is not that many people expressed
concern about technology, about not being tech
savvy, or not having some tools at home to have
these telehealth visits. But nonetheless, any time
any of us go on a new website, log in, and use technology for the first time, there’s always some
apprehension. What the doctors’ offices can do is

A
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provide very detailed login information, exactly
what needs to be downloaded, how it’s going to
work, maybe even provide some test runs, so that
people can get more comfortable with it before
they actually show up for that first appointment.

What are some best practices
doctors should use during a
telehealth visit?

Q

One thing that we did hear loud and clear is
the issue isn’t technology, but what people
were really concerned about was the face-to-face
interaction and missing out on that. Anything that
the doctor can do to recreate it or simulate what an
in-person visit would be like would go a long way in
putting the patient at ease. Things such as small
talk, eye contact with the patient, setting the
expectations of how that visit might go for their
particular medical condition or concern are
important.

A

Why should doctors continue
to use telehealth once the
pandemic is over, considering that
many of them are more comfortable
with in-person visits?

Q

Everybody is probably more comfortable
with in-person visits. We’ve realized that
there are a lot of convenience factors here and it’s
also opening up health care to people who might
not be as apt to go to the doctor’s office. Maybe
they’re very busy, they don’t have reliable transportation to get there, or maybe a doctor’s office is
very far away, so it takes a lot of time. Continuing
to offer telehealth as a robust alternative to the
in-person visit would improve the opportunity for a
lot of other people to get health care that they
might not otherwise be accessing.

A

Telehealth usage rates have
dropped from the initial highs
in the spring. How can physicians
encourage patients to keep using it
when appropriate?

Q

A

It all comes down to bringing it up when
they’re making the appointment, whether

that’s actually on the phone or even if they’re
booking the appointment online, offering that as
an option. Word of mouth is very persuasive, so
as people slowly get more experienced with it,
and they tell their friends and family that no, it
actually wasn’t so bad and that they had a good
experience. I think that would also go a long way
in encouraging people to continue using it.

Q

Is there a patient demographic
that prefers telehealth?

We found in our study that people of all
walks of life were using telehealth—all ages,
all income levels, socioeconomic backgrounds.
However, we did see that those who were seniors,
or older folks, as well as those with lower incomes,
were not using it quite at the same rate as others,
which is interesting, especially for the seniors.
They might be a particular group of people who
would benefit from telehealth not just during
COVID-19, but longer term, in terms of mitigating
transportation concerns that they have, or if they
have a lot of medical appointments.

A

Q

What does the long-term
future of telehealth look like
in the United States?

It is not going to replace in-person visits.
But I do think it will remain as a viable
option in a lot of cases for a lot of people. At first,
for very specific conditions and situations. But I
think telehealth is here to stay, and anything that
will increase people’s access to health care is a
win in my book. n

A
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THE CORONAVIRUS DISEASE 2019 (COVID-19)
pandemic brought telehealth into the mainstream
for many physicians and patients. Usage rates
have declined from highs seen in the spring, but
experts say that telehealth will play a much bigger
role in health care moving forward and that physicians need to embrace it in order to succeed.
In this Q&A, Caroline Brennan, PhD, vice president of the health division of Escalent, a health
care research firm, talks about telehealth strategies and trends.

Partner Perspectives

Telehealth Is Here to Stay:
Opportunities and Challenges
for Cancer Care
by RYAN NGUYEN, DO; AND SHIKHA JAIN, MD, FACP

RYAN NGUYEN, DO,
is a hematology/oncology
fellow at the University
of Illinois College of
Medicine in Chicago.

SHIKHA JAIN, MD, FACP,
is an assistant professor
of medicine and director of
Communication Strategies
in Medicine at the University
of Illinois College of
Medicine and the associate
director of Oncology
Communication & Digital
Innovation at the University
of Illinois Cancer Center
in Chicago.

ONCOLOGY PRACTICES ACROSS THE United States
have rapidly increased telehealth use in 2020 to mitigate the risk of coronavirus disease 2019 (COVID-19) to
patients with cancer who are at particular risk of complications. The initial results from the COVID-19 and Cancer
Consortium Registry cohort study (NCT04354701) showed
a case-fatality rate of 13% (compared with 2.9% among
the general population, according to the Johns Hopkins
Coronavirus Resource Center1) among patients with a
history of cancer and COVID-19, with increased age,
increasing comorbidities, worse performance status, and
active cancer as independent risk factors for increased
mortality.2 Not only do patients with cancer face higher
risks of morbidity and mortality if they contract the
virus, they also face the challenges that arise with the
inevitable delays in anticancer therapy during recovery
from COVID-19.
At the University of Illinois Cancer Center (UICC), we
have seen a marked increase in the use of telehealth
services from March 2020 that continues as we enter
month 6 of the COVID-19 pandemic. Shifting selected
in-person clinic visits to telehealth has helped us both
reduce patients’ exposure risks and protect health care
providers and patients who require in-person care from
additional exposures. As health systems across the nation
begin shifting to “business as usual,” many cancer practices and their patients will continue to use telehealth as a
risk-reduction tool to augment cancer care. However, careful attention is needed to address barriers to delivering
high-quality medical care via telehealth.

REGULATORY RELIEF
In March 2020, the Centers for Medicare & Medicaid
Services (CMS) released an interim final rule that reduced
barriers to telehealth access as COVID-19 cases grew
in the United States (FAST FACTS3,4).Whereas CMS
previously covered telehealth only when a patient was
receiving care in a facility in a nonurban area or in an
area in a health professional shortage, telehealth could
not be delivered directly to a patient’s home prior to the
pandemic. CMS also dropped the requirement for telehealth recipients to have a prior relationship with a
health care professional, allowing physicians to conduct
new patient consultations via telehealth. The loosening

of Health Insurance Portability and Accountability Act
regulatory requirements on telehealth technologies for
providers acting in good faith also allowed physicians and
their patients to use widely available commercial audiovisual platforms such as Zoom and Skype. Finally, CMS
increased compensation for telehealth visits to match the
fee schedule for in-person services.4

TELEHEALTH BOOM
The loosening of regulatory requirements led to a boom
in telehealth use across health care. Findings of a study of
New York University urgent care visits showed a
135% increase in telehealth visits from March 2, 2020,
to April 14, 2020.5 According to results of an April 2020
McKinsey & Company consumer survey, consumer adoption of telehealth jumped from 11% in 2019 to 46% in 2020.
The burst in telehealth usage also led to an increase in
patients who feel comfortable using telehealth, with 76%
of survey respondents reporting they were “highly” or
“moderately” likely to use telehealth going forward.6

CHOOSING VISITS APPROPRIATE
FOR TELEHEALTH
Successful implementation and integration of telehealth
into cancer care requires identifying which in-person
services can be rendered safely and effectively with this
modality. The American Society of Clinical Oncology
special report on cancer care during the COVID-19
pandemic identifies eligible telemedicine visit types:
COVID-19–positive infections, nonurgent high-risk
patient populations, and symptom management.7 At
UICC, to ensure patients scheduled for telehealth visits
are appropriate, our team triages clinic schedules 1 week
in advance to allow patients time to adjust their schedules and arrange transportation. Although attending
physicians determine which visits may be converted to
telehealth encounters, patients with more urgent questions or clinical needs are always offered the option
of in-person services. Our teams have found telehealth to be an effective means of communicating with
patients regarding nonurgent matters, and patients often
appreciate not having to commit the time and transportation resources for issues that can be addressed
with a phone call.
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Partner Perspectives
CHALLENGES IN EQUITABLE
TELEHEALTH DELIVERY
COVID-19 has further exposed disparities
in access to care for vulnerable populations.
Although opportunities exist for telehealth
to address and improve upon inequities
in the health care system, the rapid shift
to telehealth services also has the potential to widen disparities in access to care.
Accessibility to a stable phone or broadband
connection can be a challenge in rural areas
or for patients with limited income. Among
Americans older than 65 years, who make
up 18% of the American population and are
most likely to need chronic disease management, just 55% to 60% own a smartphone or
have home broadband access. Low-income
individuals have lower rates of smartphone
ownership (71%), home broadband access
(59%), internet use (82%), and basic digital
literacy (53%).8 Also limiting the effectiveness of telehealth is the comfort of both
physician and patient with use of telehealth
technologies and digital health literacy. In
our experience, we have found most patients
to be comfortable with telephone-only visits,
with a minority comfortable consistently
using audiovisual communication. Patient
subgroups with known limited digital literacy and access include older adults, low
socioeconomic status, limited health literacy,
limited English proficiency, and racial and
ethnic minorities.
Although many of the conversions from
in-person visits to telehealth encounters are
well intentioned and provide opportunities for
more accessibility for certain populations, for

patients with limited access to telehealth, we
opt to prioritize a return to in-person visits. As
we traverse this pandemic and nimbly adapt
and implement effective strategies to provide
exceptional patient care to all our patients, it
is essential that we assess the risks and benefits of the transition to telehealth visits with
the potential barriers and limitations that may
unintentionally negatively affect our patients.
Every effort should be made to reduce the risk
of COVID-19 to our patients, but we must also
take into consideration how to best deliver
equitable medical care to our at-risk patient
populations and whether that can be delivered
effectively with telehealth. n

Fast Facts
CMS’ Interim Final Rule
on Telehealth Benefits3,4
• Medicare began temporarily paying HCPs to provide
telehealth services for beneficiaries across the
country on March 6, 2020.
• Previously, telehealth services were covered only in
certain instances and the beneficiary was generally
not permitted to receive in-home services.
• The ruling aimed to ensure that Medicare beneficiaries, including high-risk individuals, could seek
medical services without putting themselves at risk.
• Telehealth services are paid under the Physician Fee
Schedule at the same rate as in-person services.
• Coinciding loosened HIPAA regulations permitted
the use of popular, widely available commercial
audiovisual platforms such as Zoom and Skype.
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Concerns With Extrapolating Data
for Biosimilars Remain Prevalent Among Oncologists
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Unlike their biologic counterparts, which
have data for each individual indication,
data for a biosimilar approval can be extrapolated across tumor histologies. This has
caused some hesitancy in the field of oncology, Cuellar said. Moreover, due to the
complexity of the molecules, many have
questioned the overall utility of biosimilars. To overcome this hurdle, Cuellar said
to go “back to the basics” and gain an understanding how biosimilars are approved.

In an interview with OncLive®, Cuellar
discusses the challenges of data extrapolation for biosimilars. Cuellar is the
oncology resident director, clinical pharmacist, and team leader of the Ambulatory
Pharmacy Services Department, as well
as clinical professor of pharmacy practice at the College of Pharmacy at the
University of Illinois.
FOR MORE V ISIT: https://bit.ly/33Bj1Ry .
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Practicing Oncologists Debate New Tactics
for Brain Metastases in HER2+ Breast Cancer
by BRITTANY LOVELY

ILLUSTRATIONS BY RAY PELESKO

NEW APPROACHES FOR TREATING
patients with HER2-positive metastatic
breast cancer are showing signs of efficacy against brain metastases, generating
excitement about the potential to make critical advances and sparking questions about
optimal sequencing. A panel of up-and-coming oncologists provided their key clinical
takeaways about data from several practicechanging trials during The Talk, a new
OncLive ® video program that features
thought-provoking exchanges about practical oncology issues in a virtual format.
Moderator Sarah Sammons, MD, was
joined for the roundtable by Julia M. Collins,
MD, MPH; Kelly McCann, MD, PhD; and
Laura Spring, MD. The conversation revolved
around the primary and subgroup analysis
of 3 studies, each of which included patients
with brain metastases:
• HER2CLIMB (NCT02614794) evaluated
tucatinib (Tukysa) in combination
with trastuzumab (Herceptin) and

capecitabine (Xeloda) for patients with
advanced unresectable or metastatic
HER2-positive breast cancer who have
received 1 or more prior anti–HER2-based
regimens in the metastatic setting.1,2
• DESTINY-Breast01 (NCT03248492)
assessed fam-trastuzumab deruxtecan-nxki (Enhertu) in patients with
unresectable or metastatic HER2positive breast cancer who have received
2 or more prior anti–HER2-based regimens in the metastatic setting.3,4
• NALA (NCT01808573) assessed neratinib (Nerlynx) plus capecitabine in
patients with metastatic HER2-positive
breast cancer who received 2 or more
prior anti–HER2-based regimens in the
metastatic setting.5,6
A very hot topic this year is
metastatic HER2-positive
breast cancer. It’s been a really exciting year
in this field, both for clinicians and certainly

SAMMONS

for our patients. We have 3 approvals for
drugs in the advanced setting, and we
finally put the importance on brain metastasis that they deserve.
So we’re first going to get started with the
3 FDA approvals: tucatinib, added to trastuzumab and capecitabine; trastuzumab
deruxtecan; and neratinib plus capecitabine.
Kelly, could you talk to us a little bit about
the HER2CLIMB trial?

HER2CLIMB
Sure. I think tucatinib is one
of the most exciting drugs to
get FDA approval in the past year, mostly
because the HER2CLIMB trial enrolled
patients who had brain metastases that had
not been treated. And those patients are
typically excluded from clinical trials. So
about half of their patients actually had
brain metastases.
In our practice, approximately half of our
patients with metastatic HER2-positive
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disease will eventually go on to develop
brain metastases. So we really need more
drugs that cross the blood-brain barrier.
HER2CLIMB was a large phase 2 trial that
enrolled more than 600 patients with metastatic HER2-positive breast cancer to either
tucatinib plus intravenous trastuzumab plus
capecitabine, versus placebo plus trastuzumab plus capecitabine. Because so many
patients had brain metastases, they were
able to conduct a subgroup analysis.
In the overall population, the response
rate was approximately 40% for patients who
received tucatinib versus 23% in the control
arm. Median progression-free survival [PFS]
in these patients, half of whom had brain
metastases, was 7.8 months with tucatinib
versus 5.6 months with placebo. Overall
survival [OS] was also improved: almost
22 months versus 17.4 months, respectively.
As we know with all of the tyrosine kinase
inhibitors [TKIs], such as neratinib and lapatinib [Tykerb], they all have the adverse
effect of diarrhea, which was also common
with tucatinib. And, of course, the patients
are at risk for palmar-plantar erythrodysesthesia syndrome, so they should also be
monitored for hepatic toxicity.
For my practice, when I’m trying to decide
what the next line should be after a first-line
therapy—usually a taxane plus trastuzumab
or plus pertuzumab [Perjeta]—I might actually consider doing a brain MRI at that point
to guide my decision on where to go next.
This regimen has been approved for the
second-line setting, even though patients
enrolled in the trial needed to have already
had trastuzumab, pertuzumab, and ado-trastuzumab emtansine [T-DM1; Kadcyla]. So
it was a little bit of a surprise that they
approved it in the second-line setting, but I
think it’s great to have it available.
That’s a really good point
SAMMONS
you bring up. I haven’t
thought about doing a brain MRI on patients
after they progress on the first-line setting.
I think the most bang for the buck in this
trial has certainly been looking at the CNS
[central nervous system] end point and how
the patients with brain metastases did.
But I think, most importantly, is that the
investigators in this trial showed us what
we need to do with brain end points from
now on in phase 3 randomized trials for
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HER2-positive advanced metastatic breast
cancer. We just can’t plan a phase 3 trial
without being really thoughtful about intracranial end points, and I think this will be
an example for us moving forward.

DESTINY-BREAST01
So the next compound that
I think blew everyone away
is trastuzumab deruxtecan. Laura, would
you mind telling us about the DESTINYBreast01 study?
Trastuzumab deruxtecan is an
SPRING
antibody-drug conjugate
composed of an anti-HER2 antibody trastuzumab as a cleavable linker that then has a
cytotoxic payload, which in this case is a
topoisomerase 1 inhibitor.
The agent was granted accelerated
approval by the FDA in December 2019
based on the DESTINY-Breast01 trial, which
enrolled patients with unresectable or metastatic HER2-positive breast cancer who
had received 2 or more prior anti–HER2based regimens in the metastatic setting.
All patients had received ado-trastuzumab
emtansine [T-DM1; Kadcyla] as well.
Unlike the previous trial we spoke about,
this was a single-arm phase 2 trial. The
results demonstrated an impressive objective response rate of 60.9%, and the median
PFS was 16.4 months. Notably, this was a very
heavily pretreated population—the median
number of prior therapies was 6. I think these
results were quite remarkable given that.
It’s also important to note that the
prescribing information for this drug does
include a boxed warning for interstitial lung
disease [ILD], and fatal outcomes from ILD
occurred in 2.6% of patients. I do think interstitial lung disease is now better understood,
and I think clinicians are certainly keeping
their eye out for this, so hopefully it will be
recognized earlier.
Results of this study were presented at
the same time as the HER2CLIMB study at
the San Antonio Breast Cancer Symposium
[in 2019]. So with approval of both of these
treatments, there’s been a lot of discussion
in the breast cancer community about which
regimen to favor and when.
I know my jaw hit the floor
SAMMONS
when I saw the waterfall
plot for this drug. I mean we just haven’t

SAMMONS

seen anything like this in a patient with a
medium of 6 lines of therapy. I know we’re
young-career oncologists, but I don’t ever
remember a waterfall plot like that in
advanced breast cancer.
The other thing I thought was interesting is a patient on that trial had 27 lines of
therapies. And I was thinking, ‘What are the
possible 27 lines of therapy that a patient
could have had?’ That’s amazing.
I think what’s really interestMCCANN
ing about the payload is that
it is a topoisomerase 1 inhibitor, and we
don’t usually give those to our patients;
we’re not giving irinotecan to patients with
breast cancer.
The other thing I consider when I’m
talking to patients is the tolerability of
T-DM1. With this drug [trastuzumab deruxtecan], they could have thinning and
experience more of the adverse effects of a
drug like irinotecan probably because the
payload diffuses outside of the cell.
Yes, it almost makes it look
SPRING
like it’s more chemotherapy,
and you see more of those adverse effects.
Counseling patients on
SAMMONS
toxic death is hard to do.
I know that all patients come in asking me
about this drug, and we’re giving a lot of it.
We have a registration-like protocol where
we conduct CTs and PFTs [pulmonary
function tests] at baseline and then
repeat that if a patient has any
pulmonary symptoms.
I am excited to see data from the phase 3
trials as well and see how toxicity will play
out because I think we need more information on who’s at risk for pneumonitis. But
trastuzumab deruxtecan is an excellent
option for our patients. We’ve seen chest
wall disease just melt away after 2 doses.
It’s a great option.
If you’re talking to patients
COLLINS
about these 2 options, are you
sequencing the HER2CLIMB regimen prior
to trastuzumab deruxtecan?
I think the way that I’m
SAMMONS
sequencing is pretty solely
dependent on whether or not they have brain
metastasis right now and certainly what
agents they’ve had previously. And everybody
wants to know how we’re all sequencing
them. And I think—does it really matter?

Data Snapshot
Efficacy of Agents in Patients With HER2-Postitive
Breast Cancer and Brain Metastases6-8
HER2CLIMB (NCT02614794): All enrolled patients had a baseline brain MRI and patients with
brain metastases were classified as untreated, treated stable, or treated and progressing.
Outcome

Tucatinib (n = 198)

Control (n = 93)

Median PFS, months (95% CI)

7.6 (6.2-9.5)

5.4 (4.1-5.7)

1-year PFS

25%
(HR, 0.48; 95% CI, 0.34-0.69; P < .00001)

0%

Median CNS-PFS benefit, months (95% CI)

9.9 (8.0-13.9)

4.2 (3.6-5.7)

1-year CNS-PFS benefit

40.2%
(HR, 0.32; 95% CI, 0.22-0.48; P < .00001)

0%

Median OS, months (95% CI)

18.1 (15.5-NE)

12.0 (11.2-15.2)

1-year OS

70.1%
(HR, 0.58; 95% CI, 0.40-0.85; P = .005)

46.7%

DESTINY-Breast01 (NCT03248492): Patients with treated and asymptomatic brain metastases
were eligible for enrollment.
Outcome

CNS subgroup
(n = 24)

Overall population
(n = 184)

Confirmed ORR (95% CI)

58.3% (36.6%-77.9%)

60.9% (53.4%-68.0%)

Median PFS, months (95% CI)

18.1 (6.7-18.1)

16.4 (12.7-NE)

DCR

91.7%

97.3%

Median DOR, months (95% CI)

16.9 (5.7-16.9)

14.8 (13.8-16.9)

NALA (NCT01808573): Patients with asymptomatic or stable CNS brain metastases, treated or
untreated, were eligible for enrollment.
Outcome

Neratinib plus capecitabine
(n = 307)

Lapatinib plus capecitabine
(n = 314)

Intervention for CNSa

22.8%
(P = .043)

29.2%

CNS, central nervous system; DCR, disease control rate; DOR, duration of response; NE, not estimable; ORR, objective response rate;
OS, overall survival; PFS, progression-free survival
Time to intervention for metastatic CNS disease was defined as the date of initiation of intervention or therapy for CNS disease determined
by the investigator to be due to CNS metastasis.

a

I think the median OS at this point for
advanced HER2-positive disease is somewhere in the 7-year range. So hopefully at
some point through their metastatic journey
they’ll have the opportunity to get both therapies. But I think the way I’m sequencing at
this point kind of depends on whether or not
they have brain metastasis.
I’ve had some very astute
SPRING
patients who—and we don’t
have these data yet—have asked me about
the prevention of brain metastases. That’s
1 reason why they’re very interested in
drugs like neratinib and tucatinib, even if
they don’t have a history of CNS yet.
Investigators are looking at the combination of tucatinib and T-DM1 in an ongoing

study in the second line [NCT03975647],
and I hope they are looking at ‘time
to brain metastases’ as an outcome. I
think that’s really one of the holy grails
in HER2-positive metastatic breast
cancer—preventing brain metastases in
the first place.

NALA
Absolutely right. That
brings us to the NALA
trial, a phase 3 randomized multicenter
international trial of neratinib plus capecitabine versus lapatinib plus capecitabine in
patients with metastatic HER2-positive
breast cancer who have had at least 1 prior
line of therapy.

SAMMONS

Investigators randomized 621 patients 1:1,
and the primary end point was investigatorassessed PFS with a coprimary end point of
OS. The addition of neratinib to capecitabine
did very modestly meet the primary end point
of PFS but not of OS. The 6-month PFS rates
were 47.2% versus 37.8% favoring neratinib
versus lapatinib, and for 12 months they were
29% versus 15% favoring neratinib. Modest,
but a small benefit to neratinib over lapatinib
with capecitabine.
They also looked at an interesting end
point, which was time to intervention for
symptomatic CNS disease. And neratinib
was slightly better, with an overall incidence
of 22.8% versus 29%. The other very important thing to note is that neratinib with
capecitabine had much higher grade 3 diarrhea than lapatinib plus capecitabine did at
24% versus 12%.
Kelly, you’re still using a decent amount of
neratinib and capecitabine?
I am. And the way that I get
MCCANN patients adjusted to the drug
is usually a dose escalation of neratinib
instead of the heavy use of Imodium [for
diarrhea]. I might start off with 120 mg for a
week, and then go up to 160 mg, and then go
to the full dose of 240 mg. And for whatever
reason, that dose escalation ameliorates
the diarrhea.
The same thing with capecitabine. That
drug is difficult to tolerate and if somebody gets hand-foot syndrome early on,
they’re probably going to quit the drug, so I
start that at a lower dose and dose escalate
as tolerated too.

INTRACRANIAL IMPACT
Let’s dive into the specifics
on intracranial efficacy of
all these agents because I think that’s really
how a lot of us are determining how we’re
going to cycle them in the care of our
patients. We’ll start with the HER2CLIMB
study.7 Kelly, can you take us into that data?
In HER2CLIMB half the
MCCANN
patients had brain metastases, and they were subcategorized as
untreated or treated and stable, or treated
and progressing. This was certainly a
patient population that was at high risk for
death. For patients with brain metastases,
the median PFS was essentially the same
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as the overall population. Even though the
median PFS and OS do not look like these
giant numbers that are very impressive, the
patient population was so high risk for bad
outcomes that I think this is pretty impressive.
Investigators also analyzed median CNS
PFS. In the tucatinib arm, the median CNS
PFS is almost 10 months versus approximately 4 months in the control arm. The
patients with brain metastases also had
a better OS with tucatinib, 18 months
versus 12 months.
I think a 6-month improveSAMMONS
ment in terms of intra‑
cranial PFS is really significant. That’s
where there is a lot of morbidity with brain
metastasis, and so to be able to prolong their
intracranial progression I think is really
important—so much so that because the
approved indication for tucatinib is after
1 line of therapy, a lot of patients with brain
metastases are skipping T-DM1 and going to
this regimen. What are your thoughts
on that?
That’s been a hot topic at most
COLLINS
institutions lately. I have
trouble skipping the T-DM1 right now in that
the data for these patients are post-THP
[docetaxel, trastuzumab, and pertuzumab]
and then T-DM1. I have been reserving this
for third line based on the study. But since it
has been approved in the second line, I
wouldn’t say it’s wrong by any means, but I
think it leaves us with a data-free zone to
figure out when to sequence in the T-DM1.
It’s also showing the imporSPRING
tance of multidisciplinary
discussions with radiation oncology. If you
have someone who got very good local
therapy of their CNS disease or perhaps they
had a few spots and had SRS [stereotactic
radiosurgery], you may feel more comfortable with T-DM1 versus in a patient who had
very widespread disease. Thinking about
where local therapy fits in has been a factor
that we try to consider.
I think the only patients at
SAMMONS
my institution for whom we
consider skipping T-DM1 and going right to
the HER2CLIMB regimen are those patients
who have progressive brain metastases.
These are patients who have had SRS or
they’ve had a whole brain radiotherapy, and
they had a progressive lesion. We have the
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best data to support this regimen for
progressive brain metastases, which is
not typically included in a phase 3
randomized design.
HER2CLIMB was an exciting
MCCANN
trial for me at San Antonio
Breast because these drugs are so desperately needed. It’s easy to also go directly to
trastuzumab deruxtecan and say this is an
excellent, excellent drug, but they didn’t
have many patients with CNS.
I think we all know that
SAMMONS
tucatinib with capecitabine
and trastuzumab has very good intracranial
efficacy and control. So the way we’re
sequencing these drugs is kind of dependent
on the brain metastasis.
What do we know about intracranial
efficacy and the population with brain
metastases from DESTINY-Breast01?8
There was a subgroup analysis
SPRING of the DESTINY-Breast01 trial
that looked at patients with CNS metastases
at baseline as well as CNS status upon
disease progression in the overall population. At the 5.4 mg/kg dose, only 24 of the
184 patients had CNS metastases at baseline.
It was good to see efficacy in the CNS
subgroup. The direct-to-response rate
was 58.3%, and the median PFS was 18.1
months, which was consistent with the
overall population. But compared to something like a small molecule inhibitor like
tucatinib, we know this is a much larger
drug, an antibody-drug conjugate. And so,
similar to T-DM1, trastuzumab deruxtecan
likely cannot easily penetrate the CNS, and
I don’t think we have a great understanding
of why. In some cases we do see activity.
I think this is another area that needs a
lot more study.
The data showed that
SAMMONS patients with stable brain
metastases did just as well extracranially as
the patients who didn’t have known metastases, but DESTINY-Breast01 did not require a
baseline MRI or serial MRIs.
Only a subset of patients had
SPRING
that follow-up MRI, and
investigators reported data at a median
follow-up of 11.1 months for progression
involving the brain, which occurred in 4 of
48 patients assessed for that, including 2 of
8 who had the baseline CNS metastases. It’s

hard to draw a lot of conclusions from this
subgroup analysis.
I would love to have some
SAMMONS
perspective or registrational studies on what the true intracranial
efficacy is. I think at this point I certainly
wouldn’t plan to put a patient with progressive brain metastases or patients who have
brain metastases without local therapy,
unless it was very tiny, on this compound.
An important thing to look for in future
trials and the trials that we have is the
differences between intracranial PFS and
extracranial PFS, and how we manage both
of them simultaneously and effectively.
That’s always a challenge in designing
trials for brain metastases and certainly in
the clinic in treating these patients. n
For a full list of references,
see the article at
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FINDINGS FROM A POOLED analysis
Harvard Medical School, both in Boston,
of 3 clinical trials studying the interplay of
Massachusetts, discussed the findings from
immunophenotypes, somatic mutations, and
the analysis and the role of next-generation
chromosomal alterations on treatment effisequencing (NGS) in RCC, as well as prioricacy in advanced renal cell carcinoma (RCC)
ties for drug development in the field.
shed light on the immunogenomic
determinants of therapeutic
What clinical questions
Q
response and survival while illuwere you seeking to
minating directions for future
address?
investigations.
We know that immunotherapy and
“We are moving the needle
PD-1 blockade specifically have
forward with this research, but
been transformative in the managethere is still a huge amount of work
ment of advanced RCC [in patients].
David A.
to do,” said first author David A.
However, at the same time, we know
Braun, MD, PhD
Braun, MD, PhD, who presented
that many patients do not achieve
the results at the 2020 American Society
durable clinical benefit from these drugs.
of Clinical Oncology Virtual Scientific
We don’t know what the determinants of
Program. “When we look at large genomic
response or resistance mechanisms are
studies, we examine things in bulk. We take
in this disease.
sections of a tumor, essentially grind [them]
Although this has been explored in other
up in a blender to mix everything, and
cancer types, kidney cancer is different.
extract DNA and RNA to try to gain insight.
Compared with melanoma or non–small
However, these systems are complex and
cell lung cancer, RCC has a modest mutaincredibly heterogeneous. Understanding
tional burden. Also, in contrast with other
what individual cell tumor and immune cell
cancer types, RCC has a robust CD8 T-cell
components drive response and resistance
infiltration. This standard hot versus cold
will be important, but it will also require
paradigm of response/resistance typically
moving beyond conventional genomic tools
doesn’t apply to RCC.
into more single-cell exploration.”
Knowing there is a clinical need to
In an interview with OncologyLive® ,
understand these factors and knowing we
can’t necessarily extrapolate from other
Braun, a physician at Dana-Farber Cancer
tumor types, we endeavored to investigate
Institute and an instructor of medicine at

the immune or genomic determinants
of response or resistance to PD-1 blockade [in RCC]. To do that, we worked as a
large, collaborative group with a [substantial] cohort [of patients]. We took clinically
annotated tumor specimens from patients
who were enrolled in phase 1, phase 2,
and phase 3 trials that evaluated the anti–
PD-1 agent nivolumab [Opdivo]. The phase
1 trial was CheckMate 009 [NCT01358721],
the phase 2 trial was CheckMate 010
[NCT01354431], and the randomized phase
3 trial was CheckMate 025 [NCT01668784].
Half the patients [in CheckMate 025] were
treated with the mTOR inhibitor everolimus [Afinitor].
In total, we had 592 tumor specimens on
which we could perform a mix of wholeexome sequencing to get mutations and copy
number variants, as well as RNA sequencing to get gene expression patterns. We also
performed an immunopathological analysis
to visualize how many CD8 T cells were
infiltrating the tumor, where they were
spatially, and how this could [affect]
response and resistance.

Q

What methodology did your
team use for this analysis?

First we looked to see what has been established in other tumor types to determine
whether that paradigm works for clear cell
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RCC. We examined several factors. There
is a common belief that a high total mutational burden is a positive factor for PD-1
blockade because there are more targets
for the immune system and more neoantigens that could be recognized. Therefore,
we looked at those factors, which are better
established in other cancer types. To our
surprise, we found that total mutational
burden, neoantigen load, or total number
of copy number alterations did not have
any impact on response or survival to PD-1
blockade. That did not seem to fit the picture
for kidney cancer.

phenotype that has been described: immune
excluded. [This means that] the T cells
have marched up to the border of the tumor
margin, but they are not able to penetrate
the tumor center to have an effect. Up to
50% of bladder tumors have the immuneexcluded phenotype, which accounts for a
major source of resistance.
As part of this trial, we evaluated
219 tumors. We found that the immuneexcluded phenotype, although prevalent
in other cancer types, is not a prominent
feature in kidney cancer. Only about 5% of
those tumors were immune excluded, and
in reality, the bulk of these
tumors were very highly
T cell infiltrating. Nearly
Understanding mechanisms of resistance,
75% [of tumors] were highly
whether primary or innate...will be critical, as it
infiltrated by CD8 T cells.
will, hopefully, allow us to rationally design new
There is [the belief] that
many CD8 T cells will lead
therapies and combinations.”
to better response; however,
—DAVID A. BRAUN, MD, PHD
in our case, having a high
number of CD8 T cells infiltrating [the tumor had no effect] on response
Next we examined whether individual
or survival compared with noninfiltrated
genomic features existed that may be assotumors. This was perplexing to us, as this
ciated with response and resistance. We
seemed to be a standard [understandsearched through the genome for all possiing] of immune checkpoint inhibitors and
ble truncating mutations or loss-of-function
response/resistance, but it doesn’t seem to
mutations that were significantly recurbe at play in RCC.
ring and had an impact on survival and
Next we wanted to determine whether any
response. In this pooled analysis, we found
of these features integrate. Is there an interonly 1: Loss-of-function mutations in PBRM1
play between genomic and immune features
were associated with improved response and
where we could miss the effect if we look at
survival to PD-1 blockade. We didn’t see that
just 1 at a time? We looked at whether there
with mTOR inhibition.
were any genomic features between these
A critical point is that these trials were
hot, infiltrated tumors and the cold, noninall done in the post-antiangiogenic setting.
filtrated tumors.
All patients had advanced RCC, but they
To our surprise, we found that the cliniwere all previously treated with something
cally favored PBRM1 mutations were highly
like a VEGF tyrosine kinase inhibitor, someenriched in the noninfiltrated tumors.
thing that blocks angiogenesis. Then, after
In contrast, we found that the infiltrated
these patients progressed, they enrolled on
tumors were enriched in a number of copy
this trial. In the context of other work on
number variants. One in particular, deletion
PBRM1, it appears that this effect of PBRM1
9p21.3, was highly enriched in infiltrated
on response and survival does seem to be
tumors [and] is associated with a much
specific to the post-antiangiogenic setting.
worse survival in response to PD-1 blockade.
There is some interesting biology that probaAs such, we see this potential interplay
bly underlies that.
of immune and genomic features where, in
After genomic features, we evaluated
theory, it looks as though the tumors with
immune features; again, we looked at this
many T cells are poised to respond and the
paradigm of hot versus cold tumors. Moving
ones with low T cells aren’t. However, the
beyond that, in other tumor types like
tumors with low T cells are being pulled up
bladder cancer, there is a third immune
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by having more of these clinically favorable
PBRM1 mutations, [whereas] the infiltrated tumors are being dragged down by
having more than 1 of these deleterious
9p21.3 mutations.
We don’t see an effect when we look at
1 feature at a time, which is an important
finding. This needs to be validated in other
clinical data sets, but I hope this provides
some conceptual framework for how to
approach these response/resistance questions that, in a complex system, may not
make sense. We have to learn how to integrate multiple features to see how they
affect response/resistance.

Could evaluating the
immunogenomic determinants
of response and survival
in other settings be beneficial?
Q

All these trials were done in the postantiangiogenic setting. The CheckMate 025
trial led to the approval of nivolumab in the
second-line setting of RCC. We know that
the field has moved at an incredible pace
over the past few years, which is wonderful for our patients. Now PD-1 blockade is
in the first-line setting alone and in combination with other therapies. The standard
of care is PD-1 blockade combined with
either another checkpoint inhibitor such as
ipilimumab [Yervoy] or PD-1/PD-L1 blockade together with an antiangiogenic drug.
Obviously, those are different clinical situations. There is the difference of second-line
therapy compared with first-line therapy
and the difference of monotherapy versus
combination therapy.
This is an interesting finding that hints at
some underlying biology and provides some
framework; however, ultimately, I want this
to be very useful to our patients. For that to
be the case, we have to explore these findings in the first-line setting, where those
drugs are now the standard of care.

Q

Should NGS be conducted in
all patients with RCC?

It is a great question, and it touches on how
NGS affects the individual patient. I want to
be very up front because when I see patients
with kidney cancer, I like to provide them
with more information rather than less. As
such, I tend to favor genomic sequencing.

GU CANCERS

However, there are some big caveats to
that. One is that the number of targetable
mutations in kidney cancer is almost nonexistent. There are specific situations where
a mutation may lend itself to enrollment
in a clinical trial in a later line of therapy
but not much that guides up-front therapy.
As much as these explorations have helped
move the needle forward in our understanding of response/resistance, none of these
are usable biomarkers today. We are not in
a situation where if a patient has a genomic
feature, I know they should get therapy X
versus another patient who has a different
genomic feature. That is a difficult but
important area to develop; we are definitely
not there yet in terms of biomarkers.
I am always up front with my patients. I
say, “The chance of this having an enormous
benefit for you individually is low, maybe
not 0, but it is low.” However, I hope that
by incorporating NGS [into the treatment
continuum for] more patients, we will gain
an understanding so that the patient who
walks into my office in 5 years will have a
better comprehensive understanding of the
genomic features of response/resistance that
will enable us to improve outcomes.

How do emerging triplet
regimens fit into the
RCC paradigm?
Q

It is incredibly exciting to see how fast the
field has evolved. I’ve seen patients who
had retired from medicine or urology. When
they heard they had a diagnosis of kidney
cancer, they were devastated because they
remembered nothing was available. Now
I can honestly say to my patients that this
field is evolving so quickly that there has
been an approval each year for the past
few years. We saw nivolumab plus ipilimumab in 2018, we saw 2 PD-1/VEGF
combinations in 2019, and it looks as if we
are on course to see something similar,
hopefully, in 2020.
Triplet therapy, if tolerated, has the
potential to move the needle even further.
However, some big questions remain. One is
that we are talking about intensifying
up-front therapy. However, a subset of
patients may respond well to PD-1 blockade
alone; that group will have durable, longterm survival with basic immunotherapy

and should be spared the toxicity [that
can come with] adding more therapies
to its regimen.
Even as we add these therapies together
and move up the curve, the patients who
experience truly durable clinical benefit are
still the minority.
Understanding mechanisms of resistance,
whether primary or innate resistance,
or resistance acquired months or years later,
will be critical, as it will, hopefully, allow us
to rationally design new therapiesand
combinations to overcome these mechanisms.
Also, although this is incredibly exciting, we are using many of our best weapons
in our arsenal up front. We would be using
all our immune-based therapy in a triplet with our antiangiogenic agent. What
is next? What do we do for the majority of
patients who progress on antiangiogenic
therapy and PD-1 blockade? To this end,
several interesting [approaches] are being
explored. For example, hypoxia-inducible
factor 2α is an important target, and inhibiting it is a critical area of drug development.
Other novel combinations are under exploration, as well, but what the appropriate
treatment is post PD-1 treatment will be an
important question.

Q

What are the next steps
for this research?

Having a good tumor microenvironment
requires an interaction with a T cell that
can recognize a target antigen on a tumor.
We still know very little about that interaction. What are the effective tumor antigens
in RCC? What T cells are capable of recognizing them? Those are open questions
in this disease.
Hopefully, as we begin to answer these
questions, that insight will pave the way to
new therapies and antigens. Rather than
giving broad immunotherapy, perhaps we can
steer the immune system to target a specific
tumor antigen. In the coming years, my hope
is that this will serve as the first step in
understanding the genomic and immune
features of RCC and that we will continue to
work toward a more comprehensive understanding [in that regard]. n
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Join us to learn about SARCLISA (isatuximab-irfc)
Indication
SARCLISA is indicated, in combination with pomalidomide and dexamethasone, for the treatment of adult patients with multiple myeloma
who have received at least two prior therapies including lenalidomide and a proteasome inhibitor.
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relapsed refractory multiple myeloma
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multiple myeloma

Kenneth Shain, MD, PhD

Department of Malignant Hematology,
Tumor Biology, and the Chemical Biology
and Molecular Medicine Program
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Important Safety Information
CONTRAINDICATIONS
SARCLISA is contraindicated in patients with severe hypersensitivity
to isatuximab-irfc or to any of its excipients.
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
Infusion-related reactions (IRRs) have been observed in 39% of

patients treated with SARCLISA. All IRRs started during the first
SARCLISA infusion and resolved on the same day in 98% of the
cases. The most common symptoms of an IRR included dyspnea,
cough, chills, and nausea. The most common severe signs and
symptoms included hypertension and dyspnea.
To decrease the risk and severity of IRRs, premedicate patients
prior to SARCLISA infusion with acetaminophen, H2 antagonists,

Please see brief summary of Prescribing Information on adjacent pages.

Important Safety Information (cont.)
diphenhydramine or equivalent, and dexamethasone. Monitor
vital signs frequently during the entire SARCLISA infusion. For
patients with grade 1 or 2 reactions, interrupt SARCLISA infusion
and provide appropriate medical support. If symptoms improve,
restart SARCLISA infusion at half of the initial rate, with supportive
care as needed, and closely monitor patients. If symptoms do not
recur after 30 minutes, the infusion rate may be increased to the
initial rate, and then increased incrementally. In case symptoms do
not improve or recur after interruption, permanently discontinue
SARCLISA and institute appropriate management. Permanently
discontinue SARCLISA if a grade 3 or higher IRR occurs and institute
appropriate emergency medical management.
Neutropenia
SARCLISA may cause neutropenia. Neutropenia (reported
as laboratory abnormality) occurred in 96% of patients and
grade 3-4 neutropenia occurred in 85% of patients treated
with SARCLISA, pomalidomide, and dexamethasone (Isa-Pd).
Febrile neutropenia occurred in 12% of patients and neutropenic
infections, defined as infection with concurrent grade ≥3
neutropenia, occurred in 25% of patients treated with Isa-Pd.
The most frequent neutropenic infections included those of upper
respiratory tract (10%), lower respiratory tract (9%), and urinary
tract (3%).
Monitor complete blood cell counts periodically during
treatment. Consider the use of antibiotics and antiviral
prophylaxis during treatment. Monitor patients with neutropenia
for signs of infection. In case of grade 4 neutropenia, delay
SARCLISA dose until neutrophil count recovery to at least
1.0 x 109/L, and provide supportive care with growth factors,
according to institutional guidelines. No dose reductions of
SARCLISA are recommended.
Second Primary Malignancies
Second primary malignancies were reported in 3.9% of patients
in the SARCLISA, pomalidomide, and dexamethasone (IsaPd) arm and in 0.7% of patients in the pomalidomide and
dexamethasone (Pd) arm, and consisted of skin squamous cell
carcinoma (2.6% of patients in the Isa-Pd arm and in 0.7% of
patients in the Pd arm), breast angiosarcoma (0.7% of patients
in the Isa-Pd arm), and myelodysplastic syndrome (0.7% of
patients in the Isa-Pd arm). With the exception of the patient
with myelodysplastic syndrome, patients were able to continue
SARCLISA treatment. Monitor patients for the development of
second primary malignancies.
Laboratory Test Interference
Interference with Serological Testing (Indirect Antiglobulin Test)
SARCLISA binds to CD38 on red blood cells (RBCs) and may result
in a false positive indirect antiglobulin test (indirect Coombs
test). In ICARIA-multiple myeloma (MM), the indirect antiglobulin
test was positive during SARCLISA treatment in 67.7% of the
tested patients. In patients with a positive indirect antiglobulin
test, blood transfusions were administered without evidence
of hemolysis. ABO/RhD typing was not affected by SARCLISA
treatment. Before the first SARCLISA infusion, conduct blood
type and screen tests on SARCLISA-treated patients. Consider
phenotyping prior to starting SARCLISA treatment. If treatment
with SARCLISA has already started, inform the blood bank that
the patient is receiving SARCLISA and SARCLISA interference with
blood compatibility testing can be resolved using dithiothreitoltreated RBCs. If an emergency transfusion is required, non–crossmatched ABO/RhD-compatible RBCs can be given as per local
blood bank practices.
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Interference with Serum Protein Electrophoresis and
Immunofixation Tests
SARCLISA is an IgG kappa monoclonal antibody that can be
incidentally detected on both serum protein electrophoresis
and immunofixation assays used for the clinical monitoring
of endogenous M-protein. This interference can impact the
accuracy of the determination of complete response in some
patients with IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, SARCLISA can cause fetal
harm when administered to a pregnant woman. SARCLISA may
cause fetal immune cell depletion and decreased bone density.
Advise pregnant women of the potential risk to a fetus. Advise
females with reproductive potential to use an effective method
of contraception during treatment with SARCLISA and for at least
5 months after the last dose. The combination of SARCLISA with
pomalidomide is contraindicated in pregnant women because
pomalidomide may cause birth defects and death of the unborn
child. Refer to the pomalidomide prescribing information on use
during pregnancy.
ADVERSE REACTIONS
The most common adverse reactions (≥20%) were neutropenia
(laboratory abnormality, 96% Isa-Pd vs 92% Pd), infusion-related
reactions (38% Isa-Pd vs 0% Pd), pneumonia (31% Isa-Pd vs 23%
Pd), upper respiratory tract infection (57% Isa-Pd vs 42% Pd), and
diarrhea (26% with Isa-Pd vs 19% Pd). Serious adverse reactions
occurred in 62% of patients receiving SARCLISA. Serious adverse
reactions in >5% of patients who received Isa-Pd included
pneumonia (26%), upper respiratory tract infections (7%), and
febrile neutropenia (7%). Fatal adverse reactions occurred in 11%
of patients (those that occurred in more than 1% of patients were
pneumonia and other infections [3%]).
USE IN SPECIAL POPULATIONS
Because of the potential for serious adverse reactions in the
breastfed child from isatuximab-irfc administered in combination
with Pd, advise lactating women not to breastfeed during
treatment with SARCLISA.
Please see brief summary of Prescribing Information on
adjacent pages.

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

Dosing schedule

Cycle 1

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

Cycle 2 and beyond

Days 1, 15 (every 2 weeks)

Each treatment cycle consists of a 28-day period. Treatment is
repeated until disease progression or unacceptable toxicity.
SARCLISA is used in combination with pomalidomide and
dexamethasone.
Missed SARCLISA Doses
If a planned dose of SARCLISA is missed, administer the
dose as soon as possible and adjust the treatment schedule
accordingly, maintaining the treatment interval.
2.2 Recommended Premedications
Administer the following premedications prior to SARCLISA
infusion to reduce the risk and severity of infusion-related
reactions [see Warnings and Precautions (5.1)]:
• Dexamethasone 40 mg orally or intravenously (or 20 mg
orally or intravenously for patients ≥75 years of age).
• Acetaminophen 650 mg to 1000 mg orally (or equivalent).
• H2 antagonists.
• Diphenhydramine 25 mg to 50 mg orally or intravenously
(or equivalent). The intravenous route is preferred for at
least the first 4 infusions.
The above recommended dose of dexamethasone (orally
or intravenously) corresponds to the total dose to be
administered only once before infusion as part of the
premedication and of the backbone treatment, before
SARCLISA and pomalidomide administration.
Administer the recommended premedication agents 15 to 60
minutes prior to starting a SARCLISA infusion.
2.3 Dose Modifications
No dose reduction of SARCLISA is recommended. Dose delay
may be required to allow recovery of blood counts in the event of
hematological toxicity [see Warnings and Precautions (5.2, 5.4)].
For information concerning drugs given in combination with
SARCLISA, see manufacturer’s prescribing information.
For other medicinal products that are administered with
SARCLISA, refer to the respective current prescribing information.
2.4 Preparation
Prepare the solution for infusion using aseptic technique as follows:
Calculate the dose (mg) of required SARCLISA based on
actual patient weight (measured prior to each cycle to have
the administered dose adjusted accordingly) [see Dosage and
Administration (2.1)]. More than one SARCLISA vial may be
necessary to obtain the required dose for the patient.
• Parenteral drug products should be inspected visually for
particulate matter and discoloration prior to administration,
whenever solution and container permit.
• Remove the volume of diluent from the 250 mL Sodium
Chloride Injection, USP, or 5% Dextrose Injection,
USP diluent bag that is equal to the required volume of
SARCLISA injection.
• Withdraw the necessary volume of SARCLISA injection
and dilute by adding to the infusion bag of 0.9% Sodium
Chloride Injection, USP or 5% Dextrose Injection, USP
to achieve the appropriate SARCLISA concentration for
infusion.
• The infusion bag must be made of polyolefins (PO),
polyethylene (PE), polypropylene (PP), polyvinyl chloride
(PVC) with di-(2-ethylhexyl) phthalate (DEHP) or ethyl vinyl
acetate (EVA).
• Gently homogenize the diluted solution by inverting the bag.
Do not shake.
2.5 Administration
• Administer the infusion solution by intravenous infusion
using an intravenous tubing infusion set (in PE, PVC with or
without DEHP, polybutadiene [PBD], or polyurethane [PU])

with a 0.22 micron in-line filter (polyethersulfone [PES],
polysulfone, or nylon).
The infusion solution should be administered for a period
of time that will depend on the infusion rate (see Table 2).
Use prepared SARCLISA infusion solution within 48 hours
when stored refrigerated at 2°C–8°C, followed by 8 hours
(including the infusion time) at room temperature.
• Do not administer SARCLISA infusion solution concomitantly
in the same intravenous line with other agents.
Infusion Rates
Following dilution, administer the SARCLISA infusion
solution intravenously at the infusion rates presented in
Table 2. Incremental escalation of the infusion rate should be
considered only in the absence of infusion-related reactions [see
Warnings and Precautions (5.1) and Adverse Reactions (6.1)].
•

Table 2: Infusion Rates of SARCLISA Administration

First
infusion

Dilution
Volume

Initial
Rate

Absence of
InfusionRelated
Reaction

250 mL

25 mL/
hour

For 60
minutes

25 mL/hour
every 30
minutes

For 30
minutes

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

–

–

Second
infusion

250 mL

Subsequent
infusions

250 mL

50 mL/

hour

200
mL/
hour

4 CONTRAINDICATIONS

Rate
Maximum
Increment
Rate
150 mL/
hour

200 mL/
hour

200 mL/
hour

SARCLISA is contraindicated in patients with severe
hypersensitivity to isatuximab-irfc or to any of its excipients
[see Warnings and Precautions (5.1)].
5 WARNINGS AND PRECAUTIONS
5.1 Infusion-Related Reactions
Infusion-related reactions have been observed in 39% of
patients treated with SARCLISA [see Adverse Reactions
(6.1)]. All infusion-related reactions started during the first
SARCLISA infusion and resolved on the same day in 98% of
the cases. The most common symptoms of an infusionrelated reaction included dyspnea, cough, chills, and nausea.
The most common severe signs and symptoms included
hypertension and dyspnea [see Adverse Reactions (6.1)].
To decrease the risk and severity of infusion-related
reactions, premedicate patients prior to SARCLISA infusion
with acetaminophen, H2 antagonists, diphenhydramine, or
equivalent; dexamethasone [see Dosage and Administration
(2.2)]. Monitor vital signs frequently during the entire
SARCLISA infusion. For patients with grade 1 or 2 reactions,
interrupt SARCLISA infusion and provide appropriate medical
support. If symptoms improve, restart SARCLISA infusion at
half of the initial infusion rate, with supportive care as needed,
and closely monitor patients. If symptoms do not recur after
30 minutes, the infusion rate may be increased to the initial
rate, and then increased incrementally, as shown in Table 2
[see Dosage and Administration (2.5)]. In case symptoms
do not improve or recur after interruption, permanently
discontinue SARCLISA and institute appropriate management.
Permanently discontinue SARCLISA therapy if a grade
3 or higher infusion-related reaction occurs and institute
appropriate medical management.
5.2 Neutropenia
SARCLISA may cause neutropenia. Neutropenia (reported
as laboratory abnormality) occurred in 96% of patients and
grade 3-4 neutropenia occurred in 85% of patients treated
with SARCLISA, pomalidomide, and dexamethasone
(Isa-Pd). Febrile neutropenia occurred in 12% of patients
and neutropenic infections, defined as infection with
concurrent grade ≥3 neutropenia, occurred in 25% of patients
treated with Isa-Pd. The most frequent neutropenic infections
included those of upper respiratory tract (10%), lower
respiratory tract (9%), and urinary tract (3%) [see Adverse
Reactions (6.1)].
Monitor complete blood cell counts periodically during
treatment. Consider the use of antibiotics and antiviral
prophylaxis during treatment. Monitor patients with
neutropenia for signs of infection. In case of grade 4
neutropenia delay SARCLISA dose until neutrophil count
recovery to at least 1.0 × 109/L, and provide supportive care
with growth factors, according to institutional guidelines. No
dose reductions of SARCLISA are recommended.
5.3 Second Primary Malignancies
Second primary malignancies were reported in 3.9% of
patients in the SARCLISA, pomalidomide and dexamethasone
(Isa-Pd) arm and in 0.7% of patients in the pomalidomide and
dexamethasone (Pd) arm, and consisted of skin squamous
cell carcinoma (2.6% of patients in the Isa-Pd arm and in
0.7% of patients in the Pd arm), breast angiosarcoma (0.7%
of patients in the Isa-Pd arm) and myelodysplastic syndrome

(0.7% of patients in the Isa-Pd arm). With the exception of
the patient with myelodysplastic syndrome, patients were
able to continue SARCLISA treatment. Monitor patients for
the development of second primary malignancies, as per
International Myeloma Working Group (IMWG) guidelines.
5.4 Laboratory Test Interference
Interference with Serological Testing (Indirect Antiglobulin
Test)
SARCLISA binds to CD38 on red blood cells (RBCs) and
may result in a false positive indirect antiglobulin test
(indirect Coombs test). In ICARIA-multiple myeloma (MM),
the indirect antiglobulin test was positive during SARCLISA
treatment in 67.7% of the tested patients. In patients with a
positive indirect antiglobulin test, blood transfusions were
administered without evidence of hemolysis. ABO/RhD typing
was not affected by SARCLISA treatment. Before the first
SARCLISA infusion, conduct blood type and screen tests on
SARCLISA-treated patients. Consider phenotyping prior to
starting SARCLISA treatment. If treatment with SARCLISA
has already started, inform the blood bank that the patient is
receiving SARCLISA and SARCLISA interference with blood
compatibility testing can be resolved using dithiothreitoltreated RBCs. If an emergency transfusion is required, non–
cross-matched ABO/RhD-compatible RBCs can be given as
per local blood bank practices [see Drug Interactions (7.1)].
Interference with Serum Protein Electrophoresis and
Immunofixation Tests
SARCLISA is an IgG kappa monoclonal antibody that can be
incidentally detected on both serum protein electrophoresis
and immunofixation assays used for the clinical monitoring
of endogenous M-protein. This interference can impact
the accuracy of the determination of complete response in
some patients with IgG kappa myeloma protein [see Drug
Interactions (7.1)].
5.5 Embryo-Fetal Toxicity
Based on the mechanism of action, SARCLISA can cause fetal
harm when administered to a pregnant woman. SARCLISA
may cause fetal immune cell depletion and decreased bone
density. Advise pregnant women of the potential risk to a
fetus. Advise females with reproductive potential to use
an effective method of contraception during treatment with
SARCLISA and for at least 5 months after the last dose [see
Use in Specific Populations (8.1, 8.3)]. The combination of
SARCLISA with pomalidomide is contraindicated in pregnant
women because pomalidomide may cause birth defects
and death of the unborn child. Refer to the pomalidomide
prescribing information on use during pregnancy.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions from
SARCLISA are also described in other sections of the labeling:
• Infusion-Related Reactions [see Warnings and Precautions
(5.1)]
• Neutropenia [see Warnings and Precautions (5.2)]
• Second Primary Malignancies [see Warnings and
Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical
trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates
observed in practice.
Multiple Myeloma
The safety of SARCLISA was evaluated in ICARIA-MM,
a randomized, open-label clinical trial in patients with
previously treated multiple myeloma. Patients were eligible for
inclusion if they had ECOG status of 0–2, platelets ≥75,000
cells/mm3, absolute neutrophil count ≥1 × 109/L, creatinine
clearance ≥30 mL/min (MDRD formula), and AST and/
or ALT ≤3 × ULN. Patients received SARCLISA 10 mg/kg
intravenously, weekly in the first cycle and every two weeks
thereafter, in combination with pomalidomide and low dose
dexamethasone (Isa-Pd) (n=152) or pomalidomide and low
dose dexamethasone (Pd) (n=149) [see Clinical Studies (14) in
the full prescribing information]. Among patients receiving
Isa-Pd, 66% were exposed to SARCLISA for 6 months or longer
and 24% were exposed for greater than 12 months or longer.
The median age of patients who received Isa-Pd was 68 years
(range 36–83); 58% male, 76% white, and 14% Asian.
Serious adverse reactions occurred in 62% of patients
receiving Isa-Pd. Serious adverse reactions in >5% of
patients who received Isa-Pd included pneumonia (26%),
upper respiratory tract infections (7%), and febrile neutropenia
(7%). Fatal adverse reactions occurred in 11% of patients
(those that occurred in more than 1% of patients were
pneumonia and other infections [3%]).
Permanent discontinuation due to an adverse reaction
(grades 1-4) occurred in 7% of patients who received Isa-Pd.
The most frequent adverse reactions requiring permanent
discontinuation in patients who received Isa-Pd were infections
(2.6%). In addition, SARCLISA alone was discontinued in 3%
of patients due to infusion-related reactions.
Dosage interruptions due to an adverse reaction occurred in
31% of patients who received SARCLISA. The most frequent
adverse reaction requiring dosage interruption was infusionrelated reaction (28%).

The most common adverse reactions (≥20%) were
neutropenia, infusion-related reactions, pneumonia, upper
respiratory tract infection, and diarrhea.
Table 3 summarizes the adverse reactions in ICARIA-MM.
Table 3: Adverse Reactions (≥10%) in Patients
Receiving SARCLISA, Pomalidomide, and
Dexamethasone with a Difference Between Arms of
≥5% Compared to Control Arm in ICARIA-MM Trial
Adverse
Reactions

SARCLISA +
Pomalidomide +
Dexamethasone (Isa-Pd)
(N=152)

Pomalidomide +
Dexamethasone (Pd)
(N=149)

All
Grade Grade
grades
3
4
(%)
(%)
(%)

All
grades
(%)

Infusion-related
reaction

Grade Grade
3
4
(%)
(%)

38

1.3

1.3

0

0

0

Pneumonia*

31

22

3.3

23

16

2.7

Upper
respiratory tract
infection†

57

9

0

42

3.4

0

2

1.3

0.7

0

Infections

Blood and lymphatic system disorders
Febrile
neutropenia

12

11

1.3

Respiratory, thoracic and mediastinal disorders
Dyspnea‡

17

5.0

0

12

1.3

Gastrointestinal disorders
Diarrhea

26

2

–

19

0.7

–

Nausea

15

0

–

9

0

–

Vomiting

12

1.3

–

3.4

0

–

CTCAE version 4.03
*Pneumonia includes atypical pneumonia, bronchopulmonary
aspergillosis, pneumonia, pneumonia haemophilus,
pneumonia influenzal, pneumonia pneumococcal,
pneumonia streptococcal, pneumonia viral, candida
pneumonia, pneumonia bacterial, haemophilus infection,
lung infection, pneumonia fungal, and pneumocystis
jirovecii pneumonia.
†Upper respiratory tract infection includes bronchiolitis,
bronchitis, bronchitis viral, chronic sinusitis,
fungal pharyngitis, influenza-like illness, laryngitis,
nasopharyngitis, parainfluenzae virus infection, pharyngitis,
respiratory tract infection, respiratory tract infection viral,
rhinitis, sinusitis, tracheitis, upper respiratory tract infection,
and upper respiratory tract infection bacterial.
‡Dyspnea includes dyspnea, dyspnea exertional, and dyspnea
at rest.
Table 4 summarizes the hematology laboratory abnormalities
in ICARIA-MM.
Table 4: Treatment Emergent Hematology Laboratory
Abnormalities in Patients Receiving Isa-Pd
Treatment versus Pd Treatment – ICARIA-MM
Laboratory
Parameter
n (%)

SARCLISA +
Pomalidomide +
Dexamethasone (Isa-Pd)
(N=152)
All Grade
Grades 3

Grade
4

Pomalidomide +
Dexamethasone (Pd)
(N=149)
All
Grade Grade
Grades
3
4

Anemia

151
(99)

48
(32)

0

145
(97)

41
(28)

0

Neutropenia

146
(96)

37
(24)

92
(61)

137
(92)

57
(38)

46
(31)

Lymphopenia

140
(92)

64
(42)

19
(13)

137
(92)

52
(35)

12
(8)

Thrombocytopenia

127
(84)

22
(14)

25
(16)

118
(79)

14
(9)

22
(15)

Description of Selected Adverse Reactions
Infusion-related reactions
In ICARIA-MM, infusion-related reactions (defined as adverse
reactions associated with the SARCLISA infusions, with an
onset typically within 24 hours from the start of the infusion)
were reported in 58 patients (38%) treated with SARCLISA.
All patients who experienced infusion-related reactions,
experienced them during the 1st infusion of SARCLISA, with
3 patients (2%) also having infusion-related reactions at their
2nd infusion, and 2 patients (1.3%) at their 4th infusion.
Grade 1 infusion-related reactions were reported in 3.9%,
Grade 2 in 32%, Grade 3 in 1.3%, and Grade 4 in 1.3%
of the patients. Signs and symptoms of Grade 3 or higher
infusion-related reactions included dyspnea, hypertension,

and bronchospasm. The incidence of infusion interruptions
because of infusion-related reactions was 29.6%. The median
time to infusion interruption was 55 minutes.
In a separate study (TCD 14079 Part B) with SARCLISA 10
mg/kg administered from a 250 mL fixed-volume infusion in
combination with Pd, infusion-related reactions (all Grade 2)
were reported in 40% of patients, at the first administration,
the day of the infusion. Overall, the infusion-related
reactions of SARCLISA 10 mg/kg administered as a 250 mL
fixed-volume infusion were similar to that of SARCLISA as
administered in ICARIA-MM.
Infections
In ICARIA-MM, the incidence of Grade 3 or higher infections
was 43% in Isa-Pd group. Pneumonia was the most
commonly reported severe infection with Grade 3 reported
in 22% of patients in Isa-Pd group compared to 16% in
Pd group, and Grade 4 in 3.3% of patients in Isa-Pd group
compared to 2.7% in Pd group. Discontinuations from
treatment due to infection were reported in 2.6% of patients in
Isa-Pd group compared to 5.4% in Pd group. Fatal infections
were reported in 3.3% of patients in Isa-Pd group and in 4%
in Pd group.
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for
immunogenicity. The detection of antibody formation is
highly dependent on the sensitivity and specificity of the
assay. Additionally, the observed incidence of antibody
(including neutralizing antibody) positivity in an assay
may be influenced by several factors, including assay
methodology, sample handling, timing of sample collection,
concomitant medications, and underlying disease. For these
reasons, comparison of the incidence of antibodies in the
studies described below with the incidence of antibodies in
other studies or to other isatuximab-irfc products may be
misleading.
In ICARIA-MM, no patients tested positive for antidrug
antibodies (ADA). Therefore, the neutralizing ADA status was
not determined. Overall, across 6 clinical studies in multiple
myeloma (MM) with SARCLISA single agent and combination
therapies including ICARIA-MM (N=564), the incidence of
treatment emergent ADAs was 2.3%. No clinically significant
differences in the pharmacokinetics, safety, or efficacy of
isatuximab-irfc were observed in patients with ADAs.
7 DRUG INTERACTIONS
7.1 Laboratory Test Interference
Interference with Serological Testing
SARCLISA, an anti-CD38 antibody, may interfere with
blood bank serologic tests with false positive reactions in
indirect antiglobulin tests (indirect Coombs tests), antibody
detection (screening) tests, antibody identification panels,
and antihuman globulin crossmatches in patients treated with
SARCLISA [see Warnings and Precautions (5.4)].
Interference with Serum Protein Electrophoresis and
Immunofixation Tests
SARCLISA may be incidentally detected by serum protein
electrophoresis and immunofixation assays used for the
monitoring of M-protein and may interfere with accurate
response classification based on International Myeloma
Working Group (IMWG) criteria [see Warnings and
Precautions (5.4)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
SARCLISA can cause fetal harm when administered to
a pregnant woman. The assessment of isatuximab-irfcassociated risks is based on the mechanism of action and
data from target antigen CD38 knockout animal models
(see Data). There are no available data on SARCLISA use
in pregnant women to evaluate for a drug-associated risk of
major birth defects, miscarriage or adverse maternal or fetal
outcomes. Animal reproduction toxicity studies have not been
conducted with isatuximab-irfc. The estimated background
risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background
risk of birth defect, miscarriage, or other adverse outcomes.
In the U.S. general population, the estimated background risk
of major birth defects and miscarriage in clinically recognized
pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of SARCLISA and pomalidomide is
contraindicated in pregnant women because pomalidomide
may cause birth defects and death of the unborn child. Refer
to the pomalidomide prescribing information on use during
pregnancy. Pomalidomide is only available through a REMS
program.
Clinical Considerations
Fetal/neonatal reactions
Immunoglobulin G1 monoclonal antibodies are known
to cross the placenta. Based on its mechanism of action,
SARCLISA may cause depletion of fetal CD38-positive
immune cells and decreased bone density. Defer
administration of live vaccines to neonates and infants
exposed to SARCLISA in utero until a hematology evaluation
is completed.

SARCLISA®
(isatuximab-irfc) injection, for intravenous use
Data
Animal data
Mice that were genetically modified to eliminate all CD38
expression (CD38 knockout mice) had reduced bone density
which recovered 5 months after birth. Data from studies using
CD38 knockout animal models also suggest the involvement
of CD38 in regulating humoral immune responses (mice),
feto-maternal immune tolerance (mice), and early embryonic
development (frogs).
8.2 Lactation
Risk Summary
There are no available data on the presence of isatuximab-irfc
in human milk, milk production, or the effects on the breastfed
child. Maternal immunoglobulin G is known to be present in
human milk. The effects of local gastrointestinal exposure and
limited systemic exposure in the breastfed infant to SARCLISA
are unknown. Because of the potential for serious adverse
reactions in the breastfed child from isatuximab-irfc administered
in combination with pomalidomide and dexamethasone,
advise lactating women not to breastfeed during treatment with
SARCLISA. Refer to pomalidomide prescribing information for
additional information.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
With the combination of SARCLISA with pomalidomide,
refer to the pomalidomide labeling for pregnancy testing
requirements prior to initiating treatment in females of
reproductive potential.
Contraception
Females
SARCLISA can cause fetal harm when administered to a
pregnant woman [see Use in Specific Populations (8.1)].
Advise female patients of reproductive potential to use
effective contraception during treatment and for at least 5
months after the last dose of SARCLISA. Additionally, refer
to the pomalidomide labeling for contraception requirements
prior to initiating treatment in females of reproductive
potential.
Males
Refer to the pomalidomide prescribing information.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been
established.
8.5 Geriatric Use
Of the total number of subjects in clinical studies of
SARCLISA, 53% (306 patients) were 65 and over, while 14%
(82 patients) were 75 and over. No overall differences in safety
or effectiveness were observed between subjects 65 and over
and younger subjects, and other reported clinical experience
has not identified differences in responses between the adults
65 years and over and younger patients, but greater sensitivity
of some older individuals cannot be ruled out.
10 OVERDOSAGE
There is no known specific antidote for SARCLISA overdose.
In the event of overdose of SARCLISA, monitor the patients
for signs or symptoms of adverse effects and take all
appropriate measures immediately.
Manufactured by:
sanofi-aventis U.S. LLC
Bridgewater, NJ 08807
A SANOFI COMPANY
U.S. License No. 1752
SARCLISA is a registered trademark of Sanofi
©2020 sanofi-aventis U.S. LLC
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Novel Strategies for Targeting
the “Guardian of the Genome” Emerge
by JANE DE LARTIGUE, PhD

and the most frequently mutated gene in
human cancer, TP53 and the p53 tumor
suppressor protein it encodes make a
compelling therapeutic target with the
potential for broad-based activity. But
p53 presents a significant challenge for
investigators, and the field is littered with
clinical trial failures and abandoned drug
development programs.1,2
This year was shaping up to be a landmark
one for this intensively researched cancer
drug target, with a hotly anticipated readout
from a phase 3 trial of idasanutlin, a small
molecule inhibitor of the p53-regulatory
protein MDM2.3,4
However, results from the phase 3 MIRROS
trial in patients with relapsed/refractory acute
myeloid leukemia (AML) proved yet another
disappointment5 for a field that has taken more
than its fair share of blows over the decades.1,2
Nevertheless, investigators continue to
push the boundaries of drug development in
their efforts to develop novel p53-targeting
agents and potential combinatorial strategies.
Several companies are pursuing drugs that
reactivate mutant forms of the p53 protein,
restoring its tumor-suppressive properties.
One such agent, eprenetapopt (APR-246),
received a breakthrough therapy designation in January 2020 for the treatment of
patients with TP53-mutant myelodysplastic
syndromes (MDS).6 Promising phase 2 data
for the drug were highlighted at the 2019
American Society of Hematology Annual
Meeting (ASH).7

such as DNA damage, p53 is activated, accumulates in the nucleus, and induces the
expression of genes that contain specific
response elements. Among its targets are
regulators of the cell cycle, DNA repair, and
apoptosis, which allow the cell to pause
cycling to repair damaged DNA or induce cell
death if the damage is irreparable. In this
way, p53 serves as a barrier to the genomic
instability that fosters cancer development,
earning it the nickname “guardian of the
genome” (F I G U RE ).2,9-12
The p53 protein is composed of multiple functional domains: Two transactivation
domains operate together and independently

F I G U RE .

to mediate the transcription of p53 target
genes, a proline-rich domain is implicated in
p53-mediated inhibition of cell growth and
stimulation of apoptosis, and a DNA-binding
domain allows p53 to bind the promoters
of target genes.2
In addition, p53 contains an oligomerization domain that enables it to form a
homotetramer (required for transcription
factor activity), a nuclear export signal, and
an unstructured C-terminal domain that is
targeted by posttranslational modifications
that fine-tune p53’s activity.2
The activity of p53 is tightly controlled by
other mechanisms, most notably by 2 negative

A Master Regulator of Cellular Processes at Work

GUARDIAN OF THE GENOME
Discovered more than 4 decades ago,8 the p53
protein is best known for its role as a transcription factor. Modulating the expression
of multiple important genes positions p53
as a master regulator of a range of cellular
processes, the most thoroughly studied being
the DNA damage response.
Levels of p53 protein are generally low;
however, in response to cellular stressors
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The p53 protein, a transcription factor that regulates many cellular processes in response to stress, plays an important role as a tumor suppressor.
Strategies for targeting dysregulated p53, which is implicated in approximately half of human cancers, include targeting its interactions with MDM2
proteins and the first-in-class p53 reactivator eprenetapopt.
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AS THE “GUARDIAN OF THE GENOME”

regulators, MDM2 and MDM4. MDM2 is an
E3 ubiquitin ligase that tags p53 with the
small molecule ubiquitin, promoting the
removal of p53 from the nucleus and targeting it for degradation by the proteasome.1,2,9,11
Notably, the MDM2 gene is a transcriptional target of p53; thus, a negative feedback
loop exists whereby p53 promotes the expression of its own negative regulator. MDM4
does not possess E3 ligase activity but
interacts with MDM2 to promote ubiquitination of p53.2

BREACHED DEFENSES
The importance of p53 as a tumor suppressor is reflected in reports that it is mutated in
approximately half of all human cancers.2,9,10,12
Its prevalence varies widely across tumor
types, reaching up to 95% in high-grade
serous ovarian cancer (T AB L E 1 ).13
Somatic TP53 mutations are also
extremely common in small cell lung
cancer, pancreatic cancer, squamous
cell carcinoma of the head and neck, and
invasive breast cancer, particularly the
triple-negative subtype.14
Meanwhile, germline mutations in TP53
are associated with the rare Li-Fraumeni
syndrome, in which individuals have an
increased risk of developing cancer over the
course of their lifetime.11,12
Although many types of mutation have
been identified in TP53, the vast majority
occur within the DNA-binding domain,
affecting p53’s ability to activate its target
genes and leading to a loss of tumorsuppressive function.2,12
Interestingly, unlike other tumor suppressor
proteins, which are usually affected by deletion or nonsense mutations, most TP53
mutations result in a single amino acid substitution.5 These missense mutations are broadly
classified into 1 of 2 types: either contact
mutations that directly impede p53’s ability
to bind target genes’ DNA or structural mutations that induce a conformational change in
the p53 protein that affects its function.2,10,12
Moreover, it is thought that the effect of
mutant p53 on carcinogenesis may occur
through more than just a passive loss of its
tumor-suppressive capabilities. Mutant p53
can also affect wild-type p53 when both
forms are present in the same cell. Unlike
deletions or nonsense mutations, missense

mutations allow the production of full-length
(albeit defective) protein. This mutant p53
protein is capable of forming complexes with
the wild-type protein that dampen the antitumor functions of the wild-type protein.10,14,15
The mutant form also has been shown to
acquire protumorigenic functions through
interaction with other proteins that play a
role in various cancer hallmarks.2,10,12
Even in the absence of gene mutations, p53
function is often impaired in cancer cells. A
major mechanism is through dysregulation
of the MDM2 and MDM4 proteins, which are
frequently overexpressed in various tumor
types. Ultimately, the p53 pathway is thought
to be nearly universally dysfunctional in
human malignancies, making it an enticing
therapeutic target.2,11
For decades, investigators have sought to
harness the p53 protein in drug development,
but tumor suppressor proteins are notoriously
difficult to target and require unconventional
therapeutic strategies. A variety of methods
are under investigation today, according to
a search of ClinicalTrials.gov. These include
vaccines and agents with targets that affect
p53 functions. One of the most prevalent
strategies involves targeting MDM2 protein
activity and one of the most innovative seeks
to reactivate p53 regulation (T A B L E 2 ).

T A B L E 1 . Prevalence of TP53 Mutations
in Human Cancers13
2.2%
Kidney renal clear cell carcinoma
7.5%
Acute myeloid leukemia
27.8%
Uterine corpus endometrial carcinoma
28.3%
Glioblastoma multiforme
32.9%
Breast adenocarcinoma
50.0%
Bladder urothelial carcinoma
51.8%
Lung adenocarcinoma
58.6%
Colon and rectal carcinoma
69.8%
Head and neck squamous cell carcinoma
79.3%
Lung squamous cell carcinoma
94.6%
Ovarian serous carcinoma

MANY CANDIDATES
FOR INHIBITING MDM2
Among the earliest and most promising
approaches to treating tumors without
TP53 mutations was the attempt to block the
interaction between p53 and its negative
regulator MDM2. Targeting protein-protein
interactions also holds challenges, but
investigators identified a hydrophobic
groove on the surface of MDM2 that
offered a binding foothold.1,2
The early 2000s saw the emergence of
the nutlins, named after the Roche facility
in Nutley, New Jersey, where they were
discovered.1 The first to advance to clinical
trials, RG7112, showed promise in phase 1
studies but was limited by the development
of significant gastrointestinal (GI) and
hematologic toxicities.1,2,9
Idasanutlin is a more potent and selective
nutlin analogue based on a different chemical scaffold.1,3,9 Data from phase 1/2 studies
suggested that idasanutlin had clinical

activity alone and in combination with other
drugs in patients with AML,3 a cancer type in
which p53 dysfunction is highly prevalent
despite a comparatively low rate of TP53
mutations (5%-8% of newly diagnosed
patients; 30%-40% of therapy-related AML).16
Idasanutlin advanced to the phase 3
MIRROS trial, in which it was evaluated in
combination with cytarabine compared with
cytarabine alone in patients with relapsed/
refractory AML fit for intensive salvage therapy (NCT02545283). However, the MIRROS
study was terminated due to futility based
on efficacy results at a planned interim analysis, according to an update posted in May
2020 on ClinicalTrials.gov.4
The results of this analysis were presented
at the virtual 25th European Hematology
Association Congress in June 2020. A total of
447 patients were randomized 2:1 to receive
idasanutlin 300 mg (or placebo) twice daily
Vol. 21 | No. 20 | OCTOBER 2020
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T ABLE 2.

Select Clinical Trials Evaluating p53-Targeting Drugs

Agent/
industry developer

Clinical setting
(ClinicalTrials.gov identifier)

p53 reactivator
Eprenetapopt
(APR-246)
Aprea Therapeutics

Phase 3
+ Azacitidine in TP53-mutant MDS (NCT03745716)a
Phase 2
+ Azacitidine in TP53-mutant AML or MDS following ASCT (NCT03931291)
Phase 1/2
+ Ibrutinib or venetoclax in TP53-mutant R/R NHL (NCT04419389)b
+ Pembrolizumab in advanced solid tumors (NCT04383938)
Phase 1
+ Venetoclax and azacitidine in TP53-mutant myeloid malignancies (NCT04214860)

MDM2 inhibitors
ASTX295
Astex Pharmaceuticals

Phase 1/2
In advanced solid tumors (NCT03975387)

BI 907828
(Boehringer Ingelheim)

Phase 1
In advanced solid tumors (NCT03449381)
+ BI 754091 (PD-1 antibody) and BI 754111 (LAG-3 antibody) in advanced solid tumors
(NCT03964233)

KRT-232
(Kartos Therapeutics)

Phase 2
In MF that progressed after JAK inhibitor or ruxolitinib treatment (NCT03662126)
Phase 1/2
+ Acalabrutinib in R/R DLBCL or CLL (NCT04502394)b
+ Ruxolitinib in MF with suboptimal response to ruxolitinib (NCT04485260)b
+ LDAC or decitabine in AML (NCT04113616)
Phase 1
In newly diagnosed or recurrent GBM (NCT03107780)
+ RT in soft tissue sarcoma (NCT03217266)
+ Decitabine in R/R or newly diagnosed AML (NCT03041688)
+ Chemotherapy in AML (NCT04190550)b
+ Carfilzomib, lenalidomide, and dexamethasone in R/R MM

Milademetan
(DS-3032b)
Daiichi Sankyo

Phase 1/2
+ LDAC +/- venetoclax in R/R AML (NCT03634228)
Phase 1
+ Quizartinib in FLT3-ITD–mutant AML (NCT03552029)
In advanced solid tumors or lymphomas (NCT01877382)a
+/- Azacitidine in AML or high-risk MDS (NCT02319369)a

APG-115
Ascentage Pharma

Phase 1/2
+ Pembrolizumab in metastatic melanoma or advanced solid tumors (NCT03611868)
+/- Carboplatin in salivary gland carcinoma (NCT03781986)
Phase 1
+/- Azacitidine in R/R AML (NCT04358393)b
+ Azacitidine or cytarabine in AML and MDS (NCT04275518)
+/- APG-2575 (BCL-2 inhibitor) in T-PLL (NCT04496349)b

Idasanutlin
(RG7388)
Roche

Phase 1/2
+/- Chemotherapy or venetoclax in pediatric or young adult R/R acute leukemias or solid
tumors (NCT04029688)
+ Atezolizumab in mCRC (Morpheus-CRC; NCT03555149)
+ Ixazomib and dexamethasone in R/R MM (NCT02633059)a
+ Cytarabine and daunorubicin in newly diagnosed AML; idasanutlin monotherapy for
maintenance of first complete remission (NCT03850535)a
Phase 1
+ Venetoclax in R/R AML ineligible for chemotherapy (NCT02670044)

Dual MDM2/MDM4 inhibitor; “stapled peptide”
ALRN-6924
Aileron Therapeutics

Phase 1
+ Paclitaxel in advanced, metastatic, or unresectable solid tumors (NCT03725436)
+/- Cytarabine in pediatric R/R cancers (NCT03654716)

WEE1 inhibitor targeting cell cycle
Adavosertib
(AZD1775)
AstraZeneca

Phase 2
In recurrent TP53-mutant uterine serous carcinoma or carcinosarcoma (NCT03668340)
+ Paclitaxel in advanced TP53-mutant R/R gastric adenocarcinoma (NCT02448329)

AML, acute myeloid leukemia; ASCT, allogeneic stem cell transplant; CLL, chronic lymphocytic leukemia; DLBCL, diffuse large B-cell lymphoma;
GBM, glioblastoma; LDAC, low-dose cytarabine; mCRC, metastatic colorectal cancer; MDS, myelodysplastic syndromes; MF, myelofibrosis; MM,
multiple myeloma; NHL, non-Hodgkin lymphoma; R/R, relapsed/refractory; RT, radiation therapy; T-PLL, T-cell prolymphocytic leukemia.
Trial is ongoing but not actively recruiting participants.
Trial is not yet recruiting.

a

b
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plus cytarabine 1 g/m 2 once daily on days
1 to 5 of a single 28-day induction cycle.
Responders could follow this with up to
2 optional consolidation cycles of once-daily
idasanutlin 300 mg plus cytarabine 1 g/m2.
The study failed to meet its primary end
point of improved overall survival (OS);
median OS was 8.3 months in the idasanutlin arm and 9.1 months for placebo (HR,
1.08; 95% CI, 0.81-1.45; P = .58). Overall
response rate (ORR) was 38.8% versus
22.0% (OR, 2.25; 95% CI, 1.36-3.72), and
complete response (CR) was achieved in
20.3% and 17.1% of patients, respectively
(OR, 1.23; 95% CI, 0.70-2.18).
The most common adverse events (AEs)
were GI toxicities, and there were similar
rates of grade 3 to 5 AEs in the 2 arms; most
commonly, febrile neutropenia, thrombocytopenia, and anemia.5
Several other clinical trials of idasanutlin
are ongoing, including a phase 1b study in
which idasanutlin is being tested in combination with the BCL-2 inhibitor venetoclax
(Venclexta)—a combination that has shown
potent synergy in preclinical trials—
in elderly patients with relapsed/
refractory AML who are ineligible for
chemotherapy (NCT02670044).
Among 49 patients, there was a 41% antileukemic response rate, a measure that
encompasses the rates of CR, CR with incomplete platelet count recovery, CR with
incomplete hematologic recovery, partial
response (PR), and morphologic leukemiafree state. Median duration of response
(DOR) was 4.9 months, and median OS was
4.4 months. The most common AEs were
diarrhea and nausea, and grade 3 or 4 AEs
included febrile neutropenia, neutropenia,
and thrombocytopenia.17
Although some companies have suffered
setbacks with MDM2 inhibitors, others are
persevering; several new agents in this class
have entered clinical trials.1 KRT-232
(AMG 232) was originally developed by
Amgen, but Kartos Therapeutics has taken
over development. The results of a first-inhuman clinical trial were recently published
(NCT01723020). A total of 107 patients with
various advanced solid tumors or multiple
myeloma were enrolled, most of whom had
received 3 or more prior lines of therapy.
During dose escalation (n = 39), KRT-232

was administered at doses of 15, 30, 60,
120, 240, 300, 360, and 480 mg. There were
3 dose-limiting toxicities (DLTs): grade 3
neutropenia and grade 3 and 4 thrombocytopenia. The highest tolerated dose, 240 mg,
was evaluated in dose expansion (n = 68). The
most common treatment-related AEs (TRAEs)
in the dose-expansion group were diarrhea,
nausea, vomiting, fatigue, decreased appetite,
and thrombocytopenia, mostly grade 1 or
2 in severity.
Per central evaluation, 4% of patients
had unconfirmed PRs (including patients
with well-differentiated liposarcoma, squamous cell carcinoma, and breast cancer),
whereas most patients experienced stable
disease (SD).18 KRT-232 also recently showed
limited clinical activity in a phase 1 clinical
trial in patients with relapsed/refractory
AML (NCT02016729).19
Ascentage Pharma is developing another
MDM2 antagonist, APG-115, and a phase 1
study in patients with advanced solid
tumors has been completed (NCT02935907).
Among 28 patients, who had received a
median of 4 prior lines of therapy and were
treated with doses ranging from 10 to 300
mg for 21 days of 28-day cycles, 6 patients
experienced SD after 2 cycles. The most
common AEs included fatigue, nausea,
vomiting, diarrhea, decreased appetite,
dehydration, neutropenia, leukopenia, pain
in extremity, and thrombocytopenia.20
None of the MDM2 inhibitors under evaluation block MDM4 activity, and tumors
overexpressing this protein would likely
be resistant to these drugs. A dual inhibitor of both MDM2 and MDM4 is therefore
desirable, and Aileron Therapeutics has a
first-in-class drug, ALRN-6924, in clinical trials. In p53, a helical region binds to
both MDM2 and MDM4, and ALRN-6924 is
a stapled peptide, locked in a helical conformation that mimics this region. 21,22 It is
being evaluated in several ongoing phase 1
clinical trials.
Aileron is also exploring ALRN-6924 as
a chemoprotectant. It is anticipated that
ALRN-6924 will arrest the cell cycle in
normal cells that express wild-type p53, but
not in cancer cells with a TP53 mutation.
Thus, treatment should limit the off-target
toxicity of DNA-damaging chemotherapies
that target rapidly proliferating cells. 23

EPRENETAPOPT TAKES
A NOVEL APPROACH
One of the most exciting strategies for
targeting cells that have TP53 mutations is
reactivation of the mutant protein. The most
widely investigated drugs are PRIMA-1 (p53
reactivation and induction of massive apoptosis) and its methylated derivative,
eprenetapopt.
Both are prodrugs that are converted
into an active metabolite, methylene quinuclidinone, which binds covalently to thiol
groups in the core of the mutant p53 protein
and causes it to undergo a conformational
change, restoring wild-type activity.9,12
Eprenetapopt is more potent and has
improved membrane permeability
compared with PRIMA-1, and it has become
the focus of ongoing clinical trials.2,12 It
demonstrated anticancer activity and had
a favorable safety profile in a range of
preclinical cancer models, which led to
the commencement of early-stage clinical
testing. 2,12 In a first-in-human study, eprenetapopt was reported to be safe and showed
some activity in patients with hematologic
malignancies (NCT00900614).24
Patients with TP53-mutant MDS have a
particularly poor prognosis, and new treatment options are needed. 25 In a phase 1/2
study (NCT03072043), eprenetapopt
was evaluated in combination with the
hypomethylating agent azacitidine in
patients with TP53-mutant higher-risk MDS
or oligoblastic (≤ 30% blasts) AML. 26
Phase 1b results demonstrated that eprenetapopt treatment led to transcriptional
activation of p53 target genes. Additionally,
patients experienced predominantly grade 1
or 2 AEs, and there were no DLTs. Among
11 evaluable patients, there were 9 CRs and
2 bone marrow CRs.26
Results from the phase 2 portion of the
trial were presented at the 2019 ASH meeting. A total of 49 patients had been enrolled
and treated with the recommended phase 2
dose of 4500 mg administered intravenously
on days 1 to 4 in combination with azacitidine 75 mg/m 2 for 7 days (days 4-10 or days
4-5 and 8-12) in 28-day cycles. The median
age of patients was 66 years, and most
patients had MDS, all higher risk.
The ORR was 87%, including a 53%
CR rate and 18% bone marrow CR with

hematologic improvement. An additional
4 patients had SD, and just 2 had progressive disease. Median DOR was 6.5 months.
Having TP53 as the sole gene mutation was
predictive of a higher CR rate (69% vs 25%;
P = .006), and there was a nonsignificant
trend toward higher ORR in these patients
(93% vs 75%; P = .17). In the overall cohort, the
median OS was 11.6 months. The 18 patients
who discontinued study treatment to proceed
to stem cell transplant had better median OS
than those who did not (16.1 months vs
9.2 months). TRAEs included nausea, vomiting, dizziness, constipation, neuropathy,
leukopenia, and thrombocytopenia.7
Based on these findings, the FDA granted
fast track and orphan drug designations to
eprenetapopt for MDS treatment.6 A phase 3
clinical trial of eprenetapopt in combination
with azacitidine in patients with TP53mutated MDS is ongoing (NCT03745716),7
and Aprea Therapeutics recently reported
that enrollment was complete, with topline
results expected in late 2020. 27
Interim results of a French trial were also
presented at the 2019 ASH meeting. Fiftythree patients (34 with MDS and 19 with
AML, all higher risk and harboring TP53
mutations) were treated with 4500 mg of
eprenetapopt on days 1 to 4 and azacitidine
75 mg/m 2 on days 4 to 10 of 28-day cyclesAmong 16 patients evaluable for response,
The ORR was 75%, including 56% CR and
19% bone marrow CR or SD with hematologic improvement. Common TRAEs were
febrile neutropenia and neurological toxicities, the latter including ataxia, cognitive
impairment, acute confusion, isolated dizziness, and facial paresthesia. 28
Eprenetapopt also demonstrated activity in combination with carboplatin and
pegylated liposomal doxorubicin in patients
with high-grade serous ovarian cancer, a
cancer type with a high prevalence of
TP53 mutations, in the phase 1/2 PiSARRO
trial (NCT02098343). 29 n

Jane de Lartigue, PhD, is a freelance medical writer
and editor based in Gainesville, Florida.
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something, then I can dial it back, but we may
not get a chance to do some fantastic
renal cell carcinoma (RCC) are cured, but the
salvage regimen if they don’t get
colleagues in the community, they sometimes
prognosis for those with advanced
some disease reduction in this firstsuggest that they might be using a gestalt
disease remains poor, with the
line setting,” moderator Daniel
impression of whether a patient is good risk,
5-year survival ranging from 0% to
J. George, MD, said. “For these
intermediate risk, or poor risk. Now that we
20%.1 Although the treatment armapatients, making the first best deciunderstand the biological underpinnings of
mentarium for advanced RCC has
sion is critical,” he emphasized.
what good, intermediate, and poor is, I am
significantly expanded over the
sticking to the criteria more directly. I have to
past few years, obtaining the best
say, it’s been a long time since I’ve not staged
outcomes requires selecting the most
RISK
STRATIFICATION
Daniel J.
a patient with IMDC risk characteristics,”
efficacious treatment up front, as a
Several validated risk-stratificaGeorge, MD
Sumanta Kumar Pal, MD, said.
substantial proportion of patients do
tion models can be used in clinical
McKay explained that patients with favornot reach subsequent treatment lines.
practice to stratify patients with advanced
able risk tend to have a higher expression of
During an OncLive Peer Exchange®, a panel
RCC, including the International Metastatic
angiogenesis-related genes and may beneRCC Database Consortium (IMDC) model
of kidney cancer experts emphasized the
fit from VEGF inhibition, whereas those with
and the Memorial Sloan Kettering Cancer
importance of risk stratification for guidintermediate and poor risk tend to
Center (MSKCC) Motzer criteria
ing treatment decisions and discussed the
show a more upregulated immune
(T A B L E 1 ).2,3 “The IMDC criteclinical trials that have shaped the frontsignature. “The application of these
line treatment recommendations from the
ria were initially validated in the
risk stratifications is critically
National Comprehensive Cancer Network
context of the VEGF-targeted therimportant not just in determining
(NCCN) for advanced clear cell RCC. They
apy era. Predating that were the
systemic therapy but in thinkshared their insights on how they select
MSKCC Motzer criteria that were
ing about the role of cytoreductive
between these treatments to maximize their
validated in the cytokine era,” Rana
nephrectomy,” she said.
patients’ outcomes up front as well as on an
R. McKay, MD, said.
Rana R.
Although the IMDC and MSKCC
exciting new combination therapy that is
The panelists emphasized the
McKay, MD
Motzer models give each risk factor
poised to add another powerful weapon to the
importance of using such tools
equal weight (Table 12,3), Neeraj Agarwal,
treatment arsenal. “[I know] I have got to take
for risk stratification in every patient with
that first best shot. If patients don’t tolerate
metastatic RCC. “When we talk with our
MD, said he pays most attention to time from
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systemic therapy for advanced RCC to receive
original localized kidney cancer and nephrec(Inlyta)/pembrolizumab (Keytruda), which
pembrolizumab 200 mg intravenously every
tomy to time of onset of metastatic disease.
the FDA approved in April 2019 based
3 weeks in combination with axitinib 5 mg
“If a patient is developing metastatic disease
on data from the phase 3 KEYNOTE-426
orally twice daily (n = 432), or sunitinib
within 4 or 5 months from nephrec(NCT02853331) study, and axitinib/
50 mg orally once daily for 4 weeks followed
tomy, that’s a bad sign. If I see
avelumab (Bavencio), approved in
by 2 weeks off (n = 429).9 After a median
someone who is coming to me
May 2019 based on the phase 3
8 years after their original nephrecJAVELIN Renal 101 (NCT02684006)
follow-up of 12.8 months, an estimated
tomy, it’s a different disease,” he
trial.5,6 The recommended immu89.9% of patients in the combination therapy
said. George concurred, noting that
arm were still alive at 12 months compared
notherapy is nivolumab (Opdivo)/
it is the only risk factor that “speaks
with 78.3% in the sunitinib arm (HR for
ipilimumab (Yervoy), which the FDA
to the natural history of the disease,”
death, 0.53; 95% CI, 0.38-0.74; P < .0001). The
approved in April 2018 for previously
Sumanta Kumar
whereas the others may be attribmedian progression-free survival (PFS) was
untreated
patients
with
intermediPal, MD
utable to a variety of other factors.
15.1 months in the combination therapy arm
ate- or poor-risk advanced RCC based
“There are a lot of factors that affect anemia.
and 11.1 months in the sunitinib arm (HR for
on data from the phase 3 CheckMate 214
Even hypercalcemia could be due to dietary,
progression or death, 0.69; 95% CI, 0.57-0.84;
(NCT02231749) trial.7
sedentary, or other factors. Performance
P < .001), whereas the objective response rate
The NCCN’s preferred VEGF/TKI monostatus is definitely affected by a lot of factors
(ORR) was 59.3% and 35.7% in these cohorts,
therapies include pazopanib (Votrient) or
in the patient,” he said.
respectively (P < .001).
sunitinib (Sutent) for patients with favor“You see a benefit in overall survival in the
able risk, and cabozantinib (Cabometyx) for
overarching cohort and certainly a benefit in
those with intermediate or poor risk, with
KEY CLINICAL TRIALS
response rate and progression-free survival
the latter recommendation based on the
SHAPING NCCN TREATMENT
across a stratum,” Pal said. The
phase 2 CABOSUN (NCT01835158)
RECOMMENDATIONS
study included patients from all risk
study. Cabozantinib was approved in
The panelists proceeded to discuss some
groups and those with and without
December 2017 as a first-line treatof the NCCN recommended frontline treat4
PD-L1 expression.
ment for patients with advanced
ments (TABLE 2 ), particularly how they
RCC, regardless of risk profile.8
decide whether to proceed with a VEGF
JAVELIN Renal 101: Axitinib/Avelumab
receptor–tyrosine kinase inhibitor (TKI)
JAVELIN Renal 101 randomly
alone or in combination with immunotherKEYNOTE-426:
assigned 886 patients to receive
apy or with immunotherapy alone. VEGF/
Axitinib/Pembrolizumab
Neeraj
avelumab 10 mg/kg intravenously
TKI plus immunotherapy options recomKEYNOTE-426 randomly assigned
Agarwal, MD
every 2 weeks in combination with
mended by the NCCN include axitinib
861 patients who had not received
axitinib 5 mg orally twice daily (n = 442), or
sunitinib 50 mg orally once daily for 4 weeks
and then 2 weeks off (n = 444).10 The median
2,3
PFS with the combination therapy was 13.8
T ABLE 1. IMDC and MSKCC Motzer Models in Risk Stratification of Metastatic RCC
a
months in both the overall study population
Risk groups defined as follows:
Scoring
• favorable: 0 risk factors
and the subset of patients with PD-L1–posi• intermediate: 1-2 risk factors
tive tumors, whereas the median PFS with
• high: ≥ 3 risk factors
sunitinib was 7.2 months in the PD-L1–posiRisk factor
IMDC model
MSKCC Motzer model
tive cohort (HR for disease progression or
< 1 year from time of diagnosis to systemic therapy
death, 0.61; 95% CI, 0.47-0.79; P < .001) and
8.4 months in the overall study population
Karnofsky Performance Status < 80%
(HR, 0.69; 95% CI, 0.56-0.84; P < .001).10
Hemoglobin less than lower limit of normal
(approximately 120 g/L or 12 g/L)
“The study showed a benefit in progresb
sion-free survival across a stratum, but it
Corrected calcium greater than upper limit of normal
(approximately 8.5-10.2 mg/dL)
failed to show an improvement, at least to
Neutrophils greater than upper limit of normal
date, in overall survival,” Pal said. Updated
(approximately 2.0-7.0 x 109/L)
efficacy results from the second interim analPlatelets > upper limit of normal
ysis of JAVELIN Renal 101 were published in
(approximately 150,000-400,000 cells/µL)
August 2020.11 Although these showed continLactate dehydrogenase > 1.5x upper limit of normal
ued statistically significant improvement in
(normal, 140 U/L)
PFS with avelumab/axitinib over sunitinib,
IMDC, International Metastatic RCC Database Consortium; MSKCC, Memorial Sloan Kettering Cancer Center; RCC, renal cell carcinoma.
a
the OS data remained immature. The PD-L1–
Presence of each risk factor adds 1 point to the patient’s score.
b
Calcium should be corrected for low albumin before scoring.
positive cohort had an HR of 0.828 (95% CI,
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0.596-1.151; 1-sided P = .1301) and the overall
population had an HR of 0.796 (95% CI, 0.6161.027; 1-sided P = .0392).11
In September 2020, the JAVELIN Renal 101
investigators published the results of their
molecular analysis of the 886 baseline tumor
samples, which confirmed no difference in
PFS based on PD-L1 status.12 Tumor mutational burden and the presence of FcɣR single
nucleotide polymorphisms also did not affect
outcomes; however, investigators found that
several biological features were associated
with the different PFS between treatment
arms, including new immunomodulatory
and angiogenesis gene expression signatures, previously undescribed mutational
profiles and their gene expression signatures, and several human leukocyte antigen
types. The investigators noted that their findings may facilitate the development of more
effective treatment strategies in patients with
clear cell RCC.12
During the Peer Exchange, the panelists
emphasized the need for identifying meaningful biomarkers in patients with clear
cell RCC. George noted that PD-L1 status is
one biomarker that is commonly assessed
for and asked the panelists if they use it
to guide their treatment decision-making.
The consensus was that whereas it might
help with prognostication it does not play a
role in treatment selection. “People who are
PD-L1–positive seem to do worse compared
with people who are not…. It may be that the
responses are going to be higher in patients
who are PD-L1–positive, but patients who
are PD-L1–negative can respond. It’s not a
pure biomarker. You’re not going to restrict
therapy around PD-L1 status,” McKay said.
She noted that although the biomarker
assessments that JAVELIN Renal 101 and
CheckMate 214 investigators had conducted
were “elegant,”12,13 there was a lack of
consistency between studies in assessing
biomarkers. “[We need to] integrate the same
biomarker panel across these trials so we can
learn something and try to better select our
patients beyond just IMDC criteria,” she said.
CheckMate 214: Nivolumab/Ipilimumab
The extended follow-up of the CheckMate 214
trial included 1096 patients who were
randomly assigned to receive nivolumab/
ipilimumab (n = 550) or sunitinib (n = 546).14
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T A B L E 2. NCCN-Recommended First-Line Therapy for RCC With Clear Cell Histology Based

on Patient Risk Profile4a

Favorable risk

Intermediate/poor risk

Preferred regimens

Axitinib + pembrolizumab
Pazopanib
Sunitinib

Axitinib + pembrolizumab (category 1)
Ipilimumab + nivolumab (category 1)
Cabozantinib

Other recommended regimens

Ipilimumab + nivolumab
Axitinib + avelumab
Cabozantinib (category 2B)

Axitinib + avelumab
Pazopanib
Sunitinib

Useful in certain circumstances

Active surveillance
Axitinib (category 2B)
High-dose IL-2

Axitinib (category 2B)
High-dose IL-2
Temsirolimus

IL, interleukin; NCCN, National Comprehensive Cancer Network; RCC, renal cell carcinoma.
a

All recommendations are category 2A unless otherwise noted.

Of the patients in the immunotherapy arm,
425 were intermediate or poor risk and
125 were favorable risk, whereas in the sunitinib arm, 422 patients were intermediate or
poor risk and 124 were favorable risk. After a
median follow-up of 32.4 months, the immunotherapy combination continued to show
superiority over sunitinib in OS among the
intermediate- and poor-risk patients (median
not reached vs 26.6 months [HR, 0.66; 95%
CI, 0.54-0.80; P < .0001]) and among the
intention-to-treat (ITT) patients (median not
reached vs 37.9 months [HR, 0.71; 95% CI,
0.59-0.86; P = .0003]). Benefit in PFS and
ORR was also reported across cohorts. More
recently, follow-up to 42 months showed
sustained superiority with nivolumab/
ipilimumab across cohorts in OS and ORR
compared with sunitinib.15
“A longer follow-up is always compelling for
me, especially when I’m looking at the durability of complete response, which is the first
thing that comes to my mind when I think
about ipilimumab/nivolumab. A 42-month
follow-up is a big deal, and it continues to
reinforce that this regimen induces those
durable complete responses,” Agarwal said.
Among the ITT population, a CR occurred
in 11% of the immunotherapy-treated patients
versus 2% of the sunitinib-treated patients,
and in the intermediate- and poor-risk
patients, CR occurred in 10% of immuno
therapy-treated patients and 1% of the
sunitinib-treated patients.15 When asked how
he defines a CR, Agarwal said as long as he
sees the dominant lesions decreasing in size
by greater than 90%, he considers it a CR.
Long-term follow-up data from CheckMate
214 presented at the European Society for

Medical Oncology Virtual Congress 2020
showed that in the ITT population, nivolumab
plus ipilimumab continued to outperform
sunitinib (HR, 0.69; 95% CI, 0.59-0.81). The
doublet improved survival in patients with
intermediate- or poor-risk disease (HR, 0.69;
95% CI, 0.54-0.78), and responses remained
deep and durable regardless of IMDC riskbased prognosis.16
CABOSUN: Cabozantinib
CABOSUN randomly assigned 157 patients
with intermediate- or poor-risk clear cell RCC
by IMDC criteria to cabozantinib 60 mg daily
(n = 79) or sunitinib 50 mg daily for 4 weeks
followed by 2 weeks off (n = 78).17 The median
PFS by independent review committee (IRC)
was 8.6 months for cabozantinib versus
5.3 months for sunitinib (HR, 0.48; 95% CI,
0.31-0.74; 2-sided P = .0008), and the ORR
per IRC was 20% versus 9% in these groups,
respectively. After a median follow-up of 34.5
months, the median OS was 26.6 months in
the cabozantinib arm and 21.2 months in the
sunitinib arm (HR, 0.80; 95% CI, 0.53-1.21).
“We were one of the first studies to look at
the intermediate- and poor-risk populations
and show a difference in TKIs, that maybe
not all TKIs are the same and that cabozantinib showed some progression-free survival
superiority over sunitinib in that frontline
setting,” George said.
Putting the Clinical Trial Data Into Practice
The panelists proceeded to discuss the importance of using the best treatments up front.
“Some studies, like the IMDC data sets, reflect
how just 50% of patients make it to second-line
treatment. Those numbers may be a bit better

GU CANCERS

in the context of VEGF and [immunotherapy], but we just don’t know yet at this point.
I would suggest that means you can’t save the
best for last here; you’ve got to put your best
foot forward right up front,” Pal said.
George concurred, noting that he is
especially concerned there won’t be an
opportunity for second-line treatment in
the setting of symptomatic bone metastasis, high tumor burden, and disconcerting
symptoms such as pain and weight loss, the
latter of which he said is really muscle loss.
“When you lose muscle, it makes everything
that much tougher to tolerate and [limits your
ability] to get to your second or third line of
therapy,” he said.
In patients with intermediate or poor
risk, Agarwal said he looks for the regimen that has the most curative potential
for the patient, first considering the level
of CR the regimen has shown in clinical
trials and then the durability of those CRs.
He noted that both axitinib/pembrolizumab
and nivolumab/ipilimumab have demonstrated the highest level of CR thus far, with
the nivolumab/ipilimumab regimen showing
the greatest durability of response. “If you
look at the durability of complete responses,
it’s hard to beat the ipilimumab/nivolumab
combination at this point. [With the 42-month
follow-up], we are seeing that one-third of
patients are maintaining the responses
overall,” he said.
Agarwal said that favorable-risk patients
are a bit more challenging to treat because
there can be significant variation among
them. He remarked that this population can
include patients with a single metastatic
nodule that is not active as well as patients
with multiple sites of metastasis and relatively high disease burden but with normal
lab findings. Subsequently, he bases his treatment approach on disease volume in these
patients. For those with low disease volume,
Agarwal said he prefers active surveillance
because treatments may cause more harm
than good in such patients. “For just 1 or 2
sites of metastasis that are slowly growing,
and when the patient is otherwise doing well,
it’s single-agent VEGF/TKI,” he said. He said
this can include pazopanib and sunitinib,
but that he also considers the CABOSUN trial
data. “Cabozantinib was superior to sunitinib,
so I don’t hesitate to pick up cabozantinib

as a VEGF/TKI of choice for these patients,”
he said. In patients with more rapidly
progressing disease, but who are still in the
favorable-risk category, he tends to pick up
axitinib/pembrolizumab.
Another important factor in treatment
decision-making the panelists discussed is
the need to account for patient factors, including age, fitness level, and goals. “You may
have a favorable-risk patient who is young
and healthy, and although they’re a favorable
risk, you still may be swayed to use an IO/
IO [immuno-oncology] combination for that
individual. You may [also] have a poor-risk
patient who may be older and doesn’t want
to come in and get IV [intravenous] treatment; they live far away from the center, they
have other comorbidities, and you’re going to
say, ‘You know what, we’re just going to do
cabozantinib for you based on the CABOSUN
trial data,’ ” McKay said. She pointed out that
although it is important to understand and
apply clinical trial data, “there’s a lot of gray
and art” in treatment decision-making.

NEW REGIMEN ON THE HORIZON:
NIVOLUMAB + CABOZANTINIB
A new combination that has generated considerable excitement among the panelists is
nivolumab plus cabozantinib, currently being
studied in the phase 3 CheckMate 9ER
trial (NCT03141177). Topline results showed
that the combination not only significantly
improved OS but also doubled PFS and
response rates compared with sunitinib,
prompting CheckMate 9ER to meet all efficacy end points.18,19 The OS, PFS, and ORR
advantages were consistently seen across
IMDC risk status, PD-L1 expression, and
bone metastases.19
Specifically, the doublet therapy reduced
the risk of death or disease progression by
49%. The secondary end point of median overall survival was not reached in either arm,
but risk of death was reduced by 40%. At a
median follow-up of 10.6 months, the median
OS was not reached in either treatment arm
(HR, 0.60; 98.89% CI, 0.40-0.89; P = .0010).
The median PFS, also evaluated at 10.6
months, was 16.6 months with the 2-drug
approach versus 8.3 months with sunitinib
HR, 0.51; 95% CI, 0.41-0.64; P < .0001). The
ORR was 55.7% with nivolumab and cabozantinib and 27.1% with sunitinib.19

“My sense was that, after bevacizumab/
atezolizumab came out, all the VEGF/IO regimens to emerge thereafter would face an
uphill battle. If you’re competing against sunitinib, you’re going to have more and more
patients who get a VEGF inhibitor up front,
cross over, and get second-line immunotherapy, then that would certainly make an overall
survival bar even higher. Seeing CheckMate
9ER emerge with this impressive signal for
OS and PFS advantage is incredible,” Pal said.
He also said that he already has settings in
which he would preferentially use this regimen, despite there not yet being substantial
follow-up. “[I would use it] for those patients
with bone metastasis and those patients with
aggressive disease that were cast under the
CABOSUN trial umbrella,” he said.
Based on the CheckMate 9ER data, a
supplemental new drug application has been
filed with the FDA for cabozantinib/nivolumab
in patients with previously untreated
advanced RCC.20 This is the first regulatory
submission for cabozantinib in combination
with an immune checkpoint inhibitor. ■
For a full list of references,
see the article at
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MORE ON
To hear more from our expert OncLive Peer
Exchange® panel, check out these videos
on OncLive.com:

McKay on the role of age and
gender in advanced RCC outcomes
Rana R. McKay, MD discusses the growing
body of evidence suggesting that age and
gender play roles in patient outcomes in
renal cell carcinoma (RCC).
WATCH: https://bit.ly/3jFXQ6u

Pal on the safety profile of
cabozantinib/atezolizumab
in advanced RCC
Sumanta Kumar Pal, MD, discusses
the most recent results of the phase 1b
COSMIC-021 trial evaluating the combination
regimen in patients with previously untreated
advanced clear cell RCC.
WATCH: https://bit.ly/36AvJBT
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THE SYNERGY OF CANCER GROWTH1
EXPLORING MECHANISMS IN THE TUMOR MICROENVIRONMENT (TME)
THAT CONTRIBUTE TO TUMOR GROWTH MAY OPEN NEW CANCER TARGETS 2-5

Transforming Growth Factor-β
(TGF-β) engineers the TME to
support and sustain tumor survival2,5,6

PD-L1 pathway signaling
suppresses T-cell activation 5,7

TGF-β and PD-L1 work together in the TME to promote tumor growth 2,3
Both PD-L1 and TGF-ß drive immunosuppression leading to immune evasion.2,7
TGF-ß stimulates angiogenesis, fibrosis, tumor cell motility, and metastasis.2,6,8,9

Targeting the TGF-β and PD-L1 pathways may limit
immunosuppression and other mechanisms in the TME2

DISCOVER HOW TGF-ß AND PD-L1 SIGNALING IN THE TME
MAY WORK TOGETHER TO PROMOTE TUMOR GROWTH 2,5,7
VISIT UncoverTheCancerBarricade.com
PD-L1, programmed death-ligand 1; TGF-ß, transforming growth factor-ß; TME, tumor microenvironment.
References: 1. Park JI et al. Oncogene. 2003;22:4314-4332. 2. Mariathasan S et al. Nature. 2018;554:544-548. 3. De Matteis S et al.
J Oncol. 2019;2019:7475364. 4. Zhang J et al. Immunotherapy. 2019;11:201-213. 5. Allard B et al. Semin Cancer Biol. 2018;52(Pt 2):1-11.
6. Liu T et al. J Hematol Oncol. 2019;12:86. 7. Tang H et al. Cancer Cell. 2016;29:285-296. 8. Van der Jeught K et al. Oncotarget.
2014;6:1359-1381. 9. Sato Y et al. Am J Pathol. 2010;177:141-152.

EMD Serono, Inc. is the biopharmaceutical company of Merck KGaA, Darmstadt, Germany in the US and Canada.
EMD Serono and GSK are committed to working together to bring innovation to the treatment of cancer
through the investigation of the TGF-ß/PD-L1 pathways.
© 2020 EMD Serono, Inc. All rights reserved.

September 2020 GL-BIN-00004
US-BNL-JRNA-200001

