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EHA
Epcoritamab Delivers
High Responses
in DLBCL

ESMO GI
HER2 Doublet Induces
Durable Responses
in HER2+ mCRC

T

T

HE BISPECIFIC ANTIBODY
epcoritamab showed high antitumor activity and a manageable safety profile when combined
with R-CHOP (rituximab [Rituxan],
cyclophosphamide, doxorubicin hydrochloride, vincristine [Oncovin], and
prednisone). Further, investigators
reported a 100% overall response
rate (ORR) and 77% complete metabolic response (CMR) rate in patients
with diffuse large B-cell lymphoma
(DLBCL), according to data from arm
1 of the phase 1/2 EPCORE NHL-2
trial (NCT04663347)
presented during the
European Hematology
Association (EHA2022)
2022 Congress.1
The
high
ORR
was
observed
at
a
MICHAEL ROOST
CLAUSEN, MD, PHD
median follow-up of
6.9 months (range, 0.8-14.7) among
33 patients. Moreover, the combination resulted in a partial metabolic
response rate of 23%.
“Epcoritamab plus R-CHOP showed
encouraging responses…[and] a manageable safety profile, [and] no new
safety signals were detected,” wrote
Michael Roost Clausen, MD, PhD,
of Vejle Hospital in Vejle, Denmark,
and colleagues, in a poster on the data.
“These updated data support further
exploration of epcoritamab plus R-CHOP
in [patients with] first-line DLBCL.”
Patients with DLBCL and 3 to
5 risk factors are known to have poor
outcomes with standard frontline
R-CHOP; these patients have an overall
CONTINUED ON PAGE

UCATINIB (TUKYSA) IN
combination with trastuzumab
(Herceptin) led to significant responses and
survival
outcomes
among patients with
previously
treated
HER2-positive metastatic colorectal cancer (mCRC) treated in JOHN H. STRICKLER,
MD
the phase 2 MOUNTAINEER
trial
(NCT03043313),
according to findings presented at the
European Society of Medical Oncology World Congress on Gastrointestinal Cancer 2022.1,2
At a median follow-up of
20.7 months, the confirmed objective response rate (ORR) among
84 patients who received the
combination was 38.1% (95% CI,
27.7%-49.3%) as assessed by blinded
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ESMO GYN
Selinexor Decreases Risk of
Progression in Certain Subtypes
of Endometrial Cancer

PER® SPOTLIGHT: GI
ISGIO® Seeks to Clarify
Gastrointestinal Cancer Updates
for the Clinic

P

F

ATIENTS WITH ENDOMETRIAL
cancer who received selinexor (Xpovio) demonstrated a 30% decrease in
the risk of disease progression or death compared with patients who received placebo
during the phase 3 ENGOT-EN5/GOG-3055/
SIENDO trial (NCT03555422), according to
results presented by Vicky Makker, MD, at
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VICKY MAKKER, MD
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OLLOWING MAJOR CONFERENCES with presentations of pivotal
trial findings and important research
data, many physicians may require clarification on how such advancements can be
appropriately applied in the clinic.
The 19th Annual Meeting of the International Society of Gastrointestinal Oncology®
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Behind the Science

Ronit Slotky, PhD, MSc, explores
the rationale for stem cell transplantation
To come to come
in the treatment of multiple myeloma.
to come.
TargetedOnc.com/link/1860
View at: targetedonc.com/link/000
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PRECISION MEDICINE IN ONCOLOGY

Fleeting Efficacy of mTOR Inhibitors in RCC Produces
the Need for Unique Combinations
See pages 93-94
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NOW APPROVED

Target PSMA+ mCRPC
wherever it goes—bone,
nodal, or visceral metastases1

Not an actual patient.

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

IMPORTANT SAFETY INFORMATION
Risk From Radiation Exposure
PLUVICTO contributes to a patient’s long-term cumulative
radiation exposure, which is associated with an increased
risk for cancer.
Minimize radiation exposure to patients, medical personnel,
and household contacts during and after treatment with
PLUVICTO consistent with institutional practices, patient
treatment procedures, Nuclear Regulatory Commission
patient-release guidance, and instructions to the patient
for follow-up radiation protection.
Ensure patients increase oral fluid intake and advise them
to void as often as possible to reduce bladder radiation.
To minimize radiation exposure to others, advise patients to
limit close contact (less than 3 feet) with household contacts
for 2 days or with children and pregnant women for 7 days,
to refrain from sexual activity for 7 days, and to sleep in a

separate bedroom from household contacts for 3 days, from
children for 7 days, or from pregnant women for 15 days.

Myelosuppression
PLUVICTO can cause severe and life-threatening
myelosuppression. In the VISION study, grade 3 or 4 decreased
hemoglobin (15%), decreased platelets (9%), decreased
leukocytes (7%), and decreased neutrophils (4.5%) occurred
in patients treated with PLUVICTO. Grade ≥3 pancytopenia
occurred in 1.1% of patients (including 2 fatal events). Two
deaths (0.4%) due to intracranial hemorrhage and subdural
hematoma in association with thrombocytopenia were
observed. One death due to sepsis and concurrent
neutropenia was observed.
Perform complete blood counts before and during treatment
with PLUVICTO. Withhold, reduce dose, or permanently
discontinue PLUVICTO and clinically treat patients based on
severity of myelosuppression.

Renal Toxicity
PLUVICTO can cause severe renal toxicity. In the VISION study,
grade 3 or 4 acute kidney injury (3%) and increased creatinine
(0.9%) occurred in patients treated with PLUVICTO.
Advise patients to remain well hydrated and to urinate
frequently before and after administration of PLUVICTO.
Perform kidney function laboratory tests, including serum
creatinine and calculated creatinine clearance (CrCl), before

In the pivotal phase 3 VISION trial, PLUVICTO + BSOC vs BSOC alone1-4:
Alternate Primary End Points

Key Secondary End Point

Significantly improved median OS1,2

Significantly improved rPFS3

Significantly improved ORR1,4a

VS 11.3
15.3
months, respectively

8.7 VS 3.4

months, respectively

30% VS 2%

of patients, respectively

HR=0.62
(95% CI, 0.52-0.74)
P<0.001

HR=0.40
(95% CI, 0.31-0.52)
P<0.001

CR: 6% vs 0%
PR: 24% vs 2%
P<0.001b

(N=551 vs 280)

(N=385 vs 196)

(N=319 vs 120)c
(ORR=CR+PR)

Interpretation of the magnitude of the rPFS effect was limited due to a high degree of censoring from early dropout in the control arm
ORR is reported as a measure of response in soft tissue disease, lymph node, or visceral lesions.
Stratified Wald’s Chi-square test 2-sided P value.
c
Patients with evaluable disease at baseline.
a

b

VISION trial design1,2
VISION was an international, prospective, open-label, multicenter, randomized phase 3 clinical trial evaluating PLUVICTO in
831 adult patients with PSMA-positive mCRPC previously treated with at least 1 AR pathway inhibitor and 1 or 2 taxane regimens.
Participants were randomized in a 2:1 ratio to receive PLUVICTO (7.4 GBq every 6 weeks for up to 6 cycles) + protocol-permitted
BSOC or BSOC alone.

and during treatment. Withhold, reduce dose, or permanently
discontinue PLUVICTO based on severity of renal toxicity.

Embryo-Fetal Toxicity
The safety and efficacy of PLUVICTO have not been
established in females. Based on its mechanism of action,
PLUVICTO can cause fetal harm. No animal studies using
lutetium Lu 177 vipivotide tetraxetan have been conducted to
evaluate its effect on female reproduction and embryo-fetal
development; however, all radiopharmaceuticals, including
PLUVICTO, have the potential to cause fetal harm. Advise
male patients with female partners of reproductive potential
to use effective contraception during treatment with
PLUVICTO and for 14 weeks after the last dose.

Infertility
The recommended cumulative dose of 44.4 GBq of
PLUVICTO results in a radiation-absorbed dose to the testes
within the range where PLUVICTO may cause temporary
or permanent infertility.

Adverse Reactions
The most common adverse reactions (≥20%) occurring at
a higher incidence in patients who received PLUVICTO plus
best standard of care (BSoC) were fatigue, dry mouth, nausea,
anemia, decreased appetite, and constipation. Clinically
relevant adverse reactions in <5% of patients included dry
eye, vertigo, and pancytopenia (including bicytopenia).

Laboratory Abnormalities
The most common laboratory abnormalities that worsened
from baseline in ≥30% of patients who received PLUVICTO
plus BSoC were decreased lymphocytes, decreased
hemoglobin, decreased leukocytes, decreased platelets,
decreased calcium, and decreased sodium.
Please see Brief Summary of full Prescribing Information
on the following pages.
AR, androgen receptor; ARPI, androgen receptor pathway inhibitors; BSOC, best
standard of care; CR, complete response; mCRPC, metastatic castration-resistant
prostate cancer; ORR, overall response rate; OS, overall survival; PR, partial response;
PSMA, prostate-specific membrane antigen; PSMA+, PSMA positive; rPFS, radiographic
progression-free survival.

Learn more at PluvictoHCP.com
References:
1. Pluvicto [prescribing information]. Millburn, NJ: Advanced Accelerator Applications
USA, Inc; 2022. 2. Sartor O et al; VISION Investigators. N Engl J Med. 2021;385(12):10911103. doi:10.1056/NEJMoa2107322. 3. Data on file. VISION [PSMA-617-01] study. Novartis
Pharmaceuticals Corp; 2021. 4. Sartor O et al; VISION Investigators. N Engl J Med.
2021;385(12)(suppl):1091-1103. doi:10.1056/NEJMoa2107322.
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PLUVICTO TM (lutetium Lu 177 vipivotide tetraxetan) injection, for intravenous use
Initial U.S. Approval: 2022

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

BRIEF SUMMARY: Please see package insert for full prescribing information.
1 INDICATIONS AND USAGE
PLUVICTO is indicated for the treatment of adult patients with prostate-specific membrane
antigen (PSMA)-positive metastatic castration-resistant prostate cancer (mCRPC) who have
been treated with androgen receptor (AR) pathway inhibition and taxane-based chemotherapy.

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

4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Risk From Radiation Exposure
PLUVICTO contributes to a patient’s overall long-term cumulative radiation exposure. Long-term
cumulative radiation exposure is associated with an increased risk for cancer.
Minimize radiation exposure to patients, medical personnel, and household contacts during
and after treatment with PLUVICTO consistent with institutional good radiation safety practices,
patient treatment procedures, Nuclear Regulatory Commission patient-release guidance, and
instructions to the patient for follow-up radiation protection at home.
Ensure patients increase oral fluid intake and advise patients to void as often as possible to
reduce bladder radiation.
Before the patient is released, the healthcare provider should explain the necessary radioprotection precautions that the patient should follow to minimize radiation exposure to others [see
Patient Counseling Information (17) in the full prescribing information]. Following administration
of PLUVICTO, advise patients to limit close contact (less than 3 feet) with household contacts for
2 days or with children and pregnant women for 7 days. Following administration of PLUVICTO,
advise patients to refrain from sexual activity for 7 days. Following administration of PLUVICTO,
advise patients to sleep in a separate bedroom from household contacts for 3 days, from children
for 7 days, or from pregnant women for 15 days.
5.2 Myelosuppression
PLUVICTO can cause severe and life-threatening myelosuppression, including anemia, thrombocytopenia, leukopenia, and neutropenia. In the VISION study, Grade 3 or 4 decreased hemoglobin
(15%), decreased platelets (9%), decreased leukocytes (7%), and decreased neutrophils (4.5%)
occurred in patients treated with PLUVICTO. Grade ≥ 3 pancytopenia occurred in 1.1% (which
includes two fatal events) in patients treated with PLUVICTO. Two deaths (0.4%) due to intracranial
hemorrhage and subdural hematoma in association with thrombocytopenia were observed in
patients who received PLUVICTO. One death due to sepsis and concurrent neutropenia was
observed in patients who received PLUVICTO.
Perform complete blood counts before and during treatment with PLUVICTO. Withhold, reduce
dose, or permanently discontinue PLUVICTO and clinically treat patients based on the severity of
myelosuppression [see Dosage and Administration (2.4) in the full prescribing information].
5.3 Renal Toxicity
PLUVICTO can cause severe renal toxicity. In the VISION study, Grade 3 or 4 acute kidney injury
(3%) and increased creatinine (0.9%) occurred in patients treated with PLUVICTO.
Advise patients to remain well hydrated and to urinate frequently before and after administration
of PLUVICTO. Perform kidney function laboratory tests, including serum creatinine and calculated
CLcr, before and during treatment with PLUVICTO. Withhold, reduce dose, or permanently discontinue PLUVICTO based on the severity of renal toxicity [see Dosage and Administration (2.4)
in the full prescribing information].
5.4 Embryo-Fetal Toxicity
The safety and efficacy of PLUVICTO have not been established in females. Based on its mechanism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full
prescribing information]. No animal studies using lutetium Lu 177 vipivotide tetraxetan have
been conducted to evaluate its effect on female reproduction and embryo-fetal development;
however, all radiopharmaceuticals, including PLUVICTO, have the potential to cause fetal harm.
Advise male patients with female partners of reproductive potential to use effective contraception during treatment with PLUVICTO and for 14 weeks after the last dose [see Use in Specific
Populations (8.1, 8.3)].
5.5 Infertility
PLUVICTO may cause infertility in males. The recommended cumulative dose of 44.4 GBq of
PLUVICTO results in a radiation absorbed dose to the testes within the range where PLUVICTO
may cause temporary or permanent infertility [see Use in Specific Populations (8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Myelosuppression [see Warnings and Precautions (5.2)]
• Renal Toxicity [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice.
The safety of PLUVICTO was evaluated in the VISION study in patients with progressive,
PSMA-positive mCRPC [see Clinical Studies (14) in the full prescribing information]. Of the
831 patients randomized, 734 patients received at least one dose of randomized treatment.
Patients received at least one dose of either PLUVICTO 7.4 GBq (200 mCi) administered every
6 to 10 weeks plus BSoC (N = 529) or BSoC alone (N = 205). The median duration of exposure
to randomized treatment was 7.8 months (range, 0.3 to 24.9) for patients who received
PLUVICTO plus BSoC. Among patients who received PLUVICTO plus BSoC, the median number
of doses of PLUVICTO received was 5 (range, 1 to 6). The median cumulative dose of PLUVICTO
was 37.5 GBq (range, 7.0 to 48.3). The median duration of follow-up was 14.8 months for
patients receiving PLUVICTO plus BSoC.
Serious adverse reactions occurred in 36% of patients who received PLUVICTO plus BSoC.
Serious adverse reactions in > 1% of patients who received PLUVICTO plus BSoC included
hemorrhage (4%), musculoskeletal pain (3.8%), sepsis (3.2%), anemia (2.8%), urinary tract
infection (2.6%), acute kidney injury (1.7%), pneumonia (1.7%), pancytopenia (1.3%), pyrexia
(1.3%), spinal cord compression (1.1%), and pulmonary embolism (1.1%).
Fatal adverse reactions occurred in 2.8% of patients who received PLUVICTO plus BSoC,
including sepsis (0.9%), pancytopenia (0.6%), hepatic failure (0.4%), intracranial hemorrhage

Adverse reactions leading to a dose interruption of PLUVICTO occurred in 16% of patients. The
most frequent (≥ 3%) adverse reactions leading to a dose interruption of PLUVICTO in patients
who received PLUVICTO plus BSoC were anemia (5%) and thrombocytopenia (3.6%).
Adverse reactions leading to a dose reduction of PLUVICTO occurred in 6% of patients. The
most frequent (≥ 1%) adverse reactions leading to a dose reduction of PLUVICTO in patients
who received PLUVICTO plus BSoC were thrombocytopenia (1.9%) and anemia (1.3%).
The most common adverse reactions (≥ 20%) occurring at a higher incidence in patients who
received PLUVICTO plus BSoC were fatigue, dry mouth, nausea, anemia, decreased appetite,
and constipation.
The most common laboratory abnormalities that worsened from baseline in ≥ 30% of patients
who received PLUVICTO plus BSoC were decreased lymphocytes, decreased hemoglobin,
decreased leukocytes, decreased platelets, decreased calcium, and decreased sodium.
Table 3 and Table 4 summarize the incidence of adverse reactions and laboratory abnormalities,
respectively.
Table 3: Adverse Reactions (≥ 5%) in Patients with PSMA-positive mCRPC Who Received
PLUVICTO Plus BSoC in VISION
PLUVICTO Plus BSoC
(N = 529)

Adverse Reactions

All Grades
(%)

BSoC
(N = 205)

Grades 3 to 4
(%)

All Grades
(%)

Grades 3 to 4
(%)

General disorders
Fatigue

43

6

23

1.5

Decreased appetite

21

1.9

15

0.5

Weight decreased

11
10

0.4
0.4

9
7

0
0.5

7

0.4

3.4

0

Dry mouthb

39

0

0.5

0

Nausea

35

1.3

17

0.5

Constipation

20

1.1

11

0.5

Vomiting c

19

0.9

6

0.5

Peripheral edemaa
Pyrexia
Gastrointestinal disorders

Diarrhea

19

0.8

2.9

0.5

Abdominal paind

11

1.1

6

0.5

Anemia

32

13

13

4.9

Thrombocytopenia

17

8

4.4

1

Urinary tract infectione

12

3.8

1

0.5

Acute kidney injuryf

9

3.2

6

2.9

Dizziness

8

0.9

4.4

0

Headache

7

0.8

2

0

Blood and lymphatic system disorders

Renal and urinary disorders

Nervous system disorders

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

BSoCb

PLUVICTO Plus BSoCa
All Grades
(%)

Grades 3 to 4
(%)

All Grades
(%)

Grades 3 to 4
(%)

39

2.5

28

3

Decreased sodium

33

0.6c

23

1

Increased aspartate
aminotransferase

28

1.1

18

1c

Chemistry
Decreased calcium

(continued)

All Grades
(%)

Grades 3 to 4
(%)

8.3 Females and Males of Reproductive Potential
Contraception
Males
Based on its mechanism of action, advise male patients with female partners of reproductive
potential to use effective contraception during treatment with PLUVICTO and for 14 weeks after
the last dose [see Clinical Pharmacology (12.1), Nonclinical Toxicology (13.1) in the full prescribing information].

24

0.9c

14

0.5c

24

0.6

18

0.5c

Infertility
The recommended cumulative dose of 44.4 GBq of PLUVICTO results in a radiation absorbed
dose to the testes within the range where PLUVICTO may cause temporary or permanent infertility.

11

0c

5

0c

Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of
≥ 5% All Grades) in VISION
Laboratory Abnormalities

BSoCb

PLUVICTO Plus BSoCa
All Grades
(%)

Grades 3 to 4
(%)

Increased creatinine
Increased potassium

Chemistry

Increased sodium
Hematology
Decreased lymphocytes

85

47

51

18

Decreased hemoglobin

63

15c

34

7c

Decreased leukocytes

56

7

22

2

Decreased platelets

45

9

20

2.5

Decreased neutrophils
28
4.5
9
0.5
Abbreviation: BSoC, best standard of care.
aThe denominator used to calculate the rate for each laboratory parameter varied from 506 to 529
based on the number of patients with a baseline value and at least one post-treatment value.
bThe denominator used to calculate the rate for each laboratory parameter varied from 194 to 198
based on the number of patients with a baseline value and at least one post-treatment value.
cNo Grade 4 laboratory abnormalities worsening from baseline were reported.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
The safety and efficacy of PLUVICTO have not been established in females. Based on its mechanism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full
prescribing information]. There are no available data on PLUVICTO use in pregnant females. No
animal studies using lutetium Lu 177 vipivotide tetraxetan have been conducted to evaluate its
effect on female reproduction and embryo-fetal development; however, all radiopharmaceuticals,
including PLUVICTO, have the potential to cause fetal harm.
8.2 Lactation
Risk Summary
The safety and efficacy of PLUVICTO have not been established in females. There are no data on
the presence of lutetium Lu 177 vipivotide tetraxetan in human milk or its effects on the breastfed
child or on milk production.

8.4 Pediatric Use
The safety and effectiveness of PLUVICTO in pediatric patients have not been established.
8.5 Geriatric Use
Of the 529 patients who received at least one dose of PLUVICTO plus BSoC in the VISION
study, 387 patients (73%) were 65 years or older and 143 patients (27%) were 75 years or older.
No overall differences in effectiveness were observed between patients ≥ 75 years of age and
younger patients. Serious adverse reactions occurred in 11% of patients ≥ 75 years of age and
in 11% of younger patients. Grade ≥ 3 adverse reactions occurred in 40% of patients ≥ 75 years
of age and in 31% of younger patients.
8.6 Renal Impairment
Exposure of lutetium Lu 177 vipivotide tetraxetan is expected to increase with the degree of
renal impairment [see Clinical Pharmacology (12.3) in the full prescribing information]. No dose
adjustment is recommended for patients with mild (baseline CLcr 60 to 89 mL/min by CockcroftGault) to moderate (CLcr 30 to 59 mL/min) renal impairment; however, patients with mild or
moderate renal impairment may be at greater risk of toxicity. Frequently monitor renal function
and adverse reactions in patients with mild to moderate renal impairment [see Dosage and
Administration (2.4) in the full prescribing information]. The pharmacokinetics and safety of
PLUVICTO have not been studied in patients with severe (CLcr 15 to 29 mL/min) renal impairment or end-stage renal disease.
10 OVERDOSAGE
In the event of administration of a radiation overdosage with PLUVICTO, reduce the radiation
absorbed dose to the patient by increasing the elimination of the radionuclide from the body by
frequent micturition or by forced diuresis and frequent bladder voiding. Estimate the effective
radiation dose that was applied and treat with additional supportive care measures as clinically
indicated.
Distributed by:
Advanced Accelerator Applications USA, Inc.
Millburn, NJ 07041
©2022 Advanced Accelerator Applications USA, Inc.
PLUVICTO is a trademark of Novartis AG and/or its affiliates
U.S. Patents 10398791; 10406240
T2022-17
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N CANCERS THAT ARE historically difficult to treat, the
use of combination therapy remains an effective strategy
to pursue. Most of our coverage in this issue of Targeted
Therapies in Oncology™ explores some emerging bispecific antibody combinations and small molecule combinations
that set the stage for potential regulatory action in the future.
Our coverage from the 2022 European Hematology Association Congress highlights the combination of epcoritamab,
an investigational IgG1-bispecific antibody, and R-CHOP
(rituximab [Rituxan], cyclophosphamide, doxorubicin, vincristine, and prednisone) in patients with diffuse large B-cell
lymphoma (PAGES 43-44). High overall response and
complete metabolic response rates, coupled with a manageable safety profile, are encouraging results from the phase
1/2 EPCORE NHL-2 trial (NCT04663347). Only results from
arm 1 were presented during the congress, but further results
are anticipated.
Another bispecific antibody, talquetamab, was evaluated
in combination with daratumumab (Darzalex) and hyaluronidase-fihj (Darzalex Faspro) in the phase 1b TRIMM-2 study
(NCT04108195; PAGES 45-46). Early onset and durable
responses, which deepened over time, appeared promising.
Investigators noted additional talquetamab-based regimens
that include combinations with daratumumab, immunomodulatory imide drugs, teclistamab, and/or a PD-1 inhibitor
undergoing investigation in phase 1 studies (NCT05050097;
NCT04586426; NCT05338775).
In findings presented during the European Society for
Medical Oncology (ESMO) World Congress on Gastrointestinal Cancer 2022, combination therapies continue to show
positive responses. For example, in the phase 2 MOUNTAINEER trial (NCT03043313), small molecule tucatinib (Tukysa)
plus trastuzumab (Herceptin) delivered clinically meaningful
and durable responses in patients with previously treated
metastatic HER2-positive colorectal cancer (PAGES 67-68).
Specifically, the trial results showed the benefits of dual-HER2
inhibition in this patient population. Investigators reported that
data from MOUNTAINEER will support a new drug application
for tucatinib in patients with colorectal cancer. Stay tuned!
In the phase 3 ENGOT-EN5/GOG-3055/SIENDO trial
(NCT03555422), patients with advanced or recurrent endometrial cancer responded well to therapy, according to data
presented at the ESMO Gynaecological Cancers Congress
2022 (PAGES 72-73). Selinexor (Xpovio) had a 30% decrease
in the risk of disease progression or death compared with
patients who received placebo.
The various constructs used to engineer bispecific antibodies show considerable promise in both preclinical and clinical
studies, and small molecules continue to play a significant
therapeutic role in many cancer settings. We look forward to
sharing these findings in future issues of Targeted Therapies
in Oncology™. TT
Mike Hennessy Jr
PRESIDENT & CEO
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IX MONTHS AGO, a previously healthy 77-year-old woman presented with
sudden onset of gross hematuria. She went to the emergency department,
where a CT scan revealed negative findings. Subsequently, a urologist reviewed
the images and astutely detected a small mass in the renal pelvis. A biopsy demonstrated a high-grade urothelial carcinoma. A nephroureterectomy showed disease
invading into the patient’s kidney without any involvement of lymph nodes.
Not long after, still recovering from surgery, the patient noticed low back
pain while taking her usual jogs or walks. Imaging studies revealed a lytic
lesion in a lumbar vertebral body, plus numerous pulmonary metastases that
had not been present before surgery. She elected to receive palliative radiation
therapy to the lumbar spine. But that was where her “normal” decision-making
stopped. Instead of proceeding to systemic therapy, she chose not to receive
any therapy at all.
She outlined several factors that had led her to this decision not to receive systemic
therapy including that she had lived a good life and was content with what it had
given her. She also currently had an excellent quality of life, which included activities
such as walking, jogging, and enjoying time with her grandchildren. She did not
want to experience toxicities from treatment that might interfere with that quality.
I wondered how to respond to her decision. Naturally, I explained to her that systemic therapy improves not only length of life but also quality of life. There are alternatives to conventional chemotherapy, such as immunotherapy and targeted agents
that could potentially be tried and would have a different adverse event profile. But
she was firm in her decision not to receive systemic therapy.
Should I have pushed harder? I view our jobs as oncologists as also being
educators. We educate our patients about the potential risks and benefits of
the different options, but they are the ones who make the final decisions about
how they wish to be treated. In my opinion, we should allow and respect their
autonomy to make those decisions, even if those decisions differ from the ones
we would make for ourselves.
Although her decision probably strikes us all as an unusual one, I find something admirable in her views that can be a lesson for all of us. When our time
comes and we reflect on the life we have lived, we want to believe we have lived
the fullest and best life possible. I am reminded to make the best possible use
of my limited time so that I can feel the same way toward the end of my life.
That would be a life well lived. TT
J o h n M . B u r k e , M D,
CO-PHYSICIAN EDITOR IN CHIEF
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ES-SCLC

IMFINZI + EP: The only
IO combination with
3-year overall survival
1
in 1L ES-SCLC
Durvalumab (IMFINZI®) + etoposide with either cisplatin or
carboplatin is a Category 1, preferred treatment option for
first-line ES-SCLC2*†

See the new 3-year analysis at IMFINZIhcp.com/sclc
ES-SCLC=extensive-stage small cell lung cancer; EP=etoposide and either carboplatin or cisplatin; IO=immuno-oncology; 1L=first line.
*Preferred intervention=intervention that is based on superior efficacy, safety, and evidence, and, when appropriate, affordability. Category 1=based upon high-level evidence, there is uniform
National Comprehensive Cancer Network® (NCCN®) consensus that the intervention is appropriate. 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. To view the most recent and complete version of the guideline, go online to NCCN.org.
†
See the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for detailed recommendations, including other preferred treatment options.2

Indication
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the first-line treatment of adult patients with
extensive-stage small cell lung cancer (ES-SCLC).

Select Safety Information
There are no contraindications for IMFINZI® (durvalumab).

Immune-Mediated Adverse Reactions
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all possible severe and fatal
immune-mediated reactions. Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or
tissue. Immune-mediated adverse reactions can occur at any time after starting treatment or after discontinuation. Monitor patients
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions.

Please see Brief Summary of complete Prescribing Information on adjacent pages.

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

IMFINZI + EP: Sustained overall survival benefit at 3 years1
OVERALL SURVIVAL AT 3-YEAR PLANNED EXPLORATORY ANALYSIS‡
(median duration of follow-up 39.4 months)
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SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§

13-MONTH mOS
WITH IMFINZI + EP

VS

10.3-MONTH mOS
WITH EP ALONE

HR=0.73 (95% CI, 0.59-0.91; P=0.0047)

Safety and tolerability
• Serious adverse reactions occurred in 31% of patients receiving IMFINZI + EP at the interim analysis and in 33% of patients
receiving IMFINZI + EP at the 3-year analysis1,3
• The most frequent serious adverse reactions reported in ≥1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%), and chronic obstructive pulmonary disease (1.1%)3
• The most common adverse reactions (occurring in ≥20% of patients) were nausea, fatigue/asthenia, and alopecia3
• Discontinuation rates were the same with IMFINZI + EP and EP alone (9% in both arms)4
• Fatal adverse reactions occurred in 4.9% of patients receiving IMFINZI + EP. These include pancytopenia, sepsis, septic shock,
pulmonary artery thrombosis, pulmonary embolism, and hepatitis (1 patient each) and sudden death (2 patients)3
HR=hazard ratio; CI=confidence interval; mOS=median overall survival; OS=overall survival; Q3W=once every 3 weeks; Q4W=once every 4 weeks.
The planned exploratory 3-year OS analysis was conducted at ~3 years after the last patient was randomized, and was not formally tested for statistical significance. At the time of the 3-year
analysis, mOS was 12.9 months (95% CI, 11.3-14.7) with IMFINZI + EP vs 10.5 months (95% CI, 9.3-11.2) with EP alone (HR=0.71; 95% CI, 0.60-0.86). OS rates at 12, 24, and 36 months are
the estimated proportion of patients alive based on the 3-year analysis.1
§
The CASPIAN study is an open-label, multicenter, Phase III study of 805 treatment-naïve patients with ES-SCLC who were randomized 1:1:1 between 3 arms. Patients received IMFINZI 1500 mg
plus either carboplatin or cisplatin and etoposide Q3W (n=268) for 4 cycles, followed by IMFINZI 1500 mg Q4W until disease progression or unacceptable toxicity or either carboplatin or cisplatin
and etoposide Q3W (n=269) for 4 to 6 cycles. The third arm was IMFINZI plus an Investigational Agent and EP followed by IMFINZI maintenance (n=268). FDA approval was based on the results
from the planned interim analysis of the IMFINZI + EP and EP alone arms. Overall survival was the primary endpoint. At the time of the planned interim overall survival analysis with a median
duration of follow-up of 14.2 months, mOS was 13 months (95% CI, 11.5-14.8) with IMFINZI + EP vs 10.3 months (95% CI, 9.3-11.2) with EP alone (HR=0.73; 95% CI, 0.59-0.91; P=0.0047).3,4
‡

Select Safety Information (continued)
Immune-Mediated Adverse Reactions (continued)
Evaluate liver enzymes, creatinine, and thyroid function at
baseline and periodically during treatment. In cases of suspected
immune-mediated adverse reactions, initiate appropriate workup
to exclude alternative etiologies, including infection. Institute
medical management promptly, including specialty consultation
as appropriate. Withhold or permanently discontinue IMFINZI
depending on severity. See Dosing and Administration for
specific details. In general, if IMFINZI requires interruption or
discontinuation, administer systemic corticosteroid therapy (1 mg
to 2 mg/kg/day prednisone or equivalent) until improvement to
Grade 1 or less. Upon improvement to Grade 1 or less, initiate
corticosteroid taper and continue to taper over at least 1 month.
Consider administration of other systemic immunosuppressants
in patients whose immune-mediated adverse reactions are not
controlled with corticosteroid therapy.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The
incidence of pneumonitis is higher in patients who have received
prior thoracic radiation. In patients who did not receive recent
prior radiation, the incidence of immune-mediated pneumonitis
was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4
(0.4%) adverse reactions. In patients who received recent prior
radiation, the incidence of pneumonitis (including radiation
pneumonitis) in patients with unresectable Stage III NSCLC
following definitive chemoradiation within 42 days prior to
initiation of IMFINZI in PACIFIC was 18.3% (87/475) in patients
receiving IMFINZI and 12.8% (30/234) in patients receiving
placebo. Of the patients who received IMFINZI (475), 1.1% were
fatal and 2.7% were Grade 3 adverse reactions. The frequency
and severity of immune-mediated pneumonitis in patients who
did not receive definitive chemoradiation prior to IMFINZI were
similar in patients who received IMFINZI as a single agent or
with ES-SCLC when in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently
associated with diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroidrefractory immune-mediated colitis. In cases of corticosteroidrefractory colitis, consider repeating infectious workup to exclude
alternative etiologies. Immune-mediated colitis occurred in 2%
(37/1889) of patients receiving IMFINZI, including
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions.
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis. Immunemediated hepatitis occurred in 2.8% (52/1889) of patients
receiving IMFINZI, including fatal (0.2%), Grade 4 (0.3%) and
Grade 3 (1.4%) adverse reactions.
Immune-Mediated Endocrinopathies
• Adrenal Insufficiency: IMFINZI can cause primary or
secondary adrenal insufficiency. For Grade 2 or higher
adrenal insufficiency, initiate symptomatic treatment,
including hormone replacement as clinically indicated.
Immune-mediated adrenal insufficiency occurred in 0.5%
(9/1889) of patients receiving IMFINZI, including Grade 3
(<0.1%) adverse reactions.

• Hypophysitis: IMFINZI can cause immune-mediated
hypophysitis. Hypophysitis can present with acute symptoms
associated with mass effect such as headache, photophobia,
or visual field cuts. Hypophysitis can cause hypopituitarism.
Initiate symptomatic treatment including hormone
replacement as clinically indicated. Grade 3 hypophysitis/
hypopituitarism occurred in <0.1% (1/1889) of patients who
received IMFINZI.
• Thyroid Disorders: IMFINZI can cause immune-mediated
thyroid disorders. Thyroiditis can present with or without
endocrinopathy. Hypothyroidism can follow hyperthyroidism.
Initiate hormone replacement therapy for hypothyroidism or
institute medical management of hyperthyroidism as clinically
indicated.
• Thyroiditis: Immune-mediated thyroiditis occurred in 0.5%
(9/1889) of patients receiving IMFINZI, including Grade 3
(<0.1%) adverse reactions.
• Hyperthyroidism: Immune-mediated hyperthyroidism
occurred in 2.1% (39/1889) of patients receiving IMFINZI.
• Hypothyroidism: Immune-mediated hypothyroidism
occurred in 8.3% (156/1889) of patients receiving IMFINZI,
including Grade 3 (<0.1%) adverse reactions.
• Type 1 Diabetes Mellitus, which can present with
diabetic ketoacidosis: Monitor patients for hyperglycemia or
other signs and symptoms of diabetes. Initiate treatment with
insulin as clinically indicated. Grade 3 immune-mediated type
1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis. Immunemediated nephritis occurred in 0.5% (10/1889) of patients
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis.
Exfoliative dermatitis, including Stevens-Johnson Syndrome
(SJS), drug rash with eosinophilia and systemic symptoms
(DRESS), and toxic epidermal necrolysis (TEN), have occurred
with PD-1/L-1 blocking antibodies. Topical emollients and/or
topical corticosteroids may be adequate to treat mild to
moderate non-exfoliative rashes. Immune-mediated rash or
dermatitis occurred in 1.8% (34/1889) of patients receiving
IMFINZI, including Grade 3 (0.4%) adverse reactions.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse
reactions occurred at an incidence of less than 1% each in
patients who received IMFINZI or were reported with the use of
other PD-1/PD-L1 blocking antibodies.
• Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
• Nervous system: Meningitis, encephalitis, myelitis and
demyelination, myasthenic syndrome/myasthenia gravis
(including exacerbation), Guillain-Barré syndrome, nerve
paresis, autoimmune neuropathy.

• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities
can occur. Some cases can be associated with retinal
detachment. Various grades of visual impairment to include
blindness can occur. If uveitis occurs in combination with
other immune-mediated adverse reactions, consider a
Vogt-Koyanagi-Harada-like syndrome, as this may require
treatment with systemic steroids to reduce the risk of
permanent vision loss.
• Gastrointestinal: Pancreatitis including increases in serum
amylase and lipase levels, gastritis, duodenitis.
• Musculoskeletal and connective tissue disorders:
Myositis/polymyositis, rhabdomyolysis and associated
sequelae including renal failure, arthritis, polymyalgia
rheumatic.
• Endocrine: Hypoparathyroidism
• Other (hematologic/immune): Hemolytic anemia, aplastic
anemia, hemophagocytic lymphohistiocytosis, systemic
inflammatory response syndrome, histiocytic necrotizing
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune
thrombocytopenia, solid organ transplant rejection.

Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related
reactions. Monitor for signs and symptoms of infusion-related
reactions. Interrupt, slow the rate of, or permanently discontinue
IMFINZI based on the severity. See Dosing and Administration
for specific details. For Grade 1 or 2 infusion-related reactions,
consider using pre-medications with subsequent doses.
Infusion-related reactions occurred in 2.2% (42/1889) of patients
receiving IMFINZI, including Grade 3 (0.3%) adverse reactions.

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

Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies,
IMFINZI can cause fetal harm when administered to a pregnant
woman. Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective
contraception during treatment with IMFINZI and for at least
3 months after the last dose of IMFINZI.
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Lactation
There is no information regarding the presence of IMFINZI in
human milk; however, because of the potential for adverse
reactions in breastfed infants from IMFINZI, advise women not to
breastfeed during treatment and for at least 3 months after the
last dose.

Adverse Reactions
• In patients with extensive-stage SCLC in the CASPIAN study
receiving IMFINZI plus chemotherapy (n=265), the most
common adverse reactions (≥20%) were nausea (34%),
fatigue/asthenia (32%), and alopecia (31%). The most
common Grade 3 or 4 adverse reaction (≥3%) was fatigue/
asthenia (3.4%)
• In patients with extensive-stage SCLC in the CASPIAN study
receiving IMFINZI plus chemotherapy (n=265), IMFINZI was
discontinued due to adverse reactions in 7% of the patients
receiving IMFINZI plus chemotherapy. Serious adverse
reactions occurred in 31% of patients receiving IMFINZI
plus chemotherapy. The most frequent serious adverse
reactions reported in at least 1% of patients were febrile
neutropenia (4.5%), pneumonia (2.3%), anemia (1.9%),
pancytopenia (1.5%), pneumonitis (1.1%), and COPD (1.1%).
Fatal adverse reactions occurred in 4.9% of patients
receiving IMFINZI plus chemotherapy
The safety and effectiveness of IMFINZI have not been
established in pediatric patients.
Please see Brief Summary of complete Prescribing
Information on adjacent pages.
You are encouraged to report negative side effects of prescription
drugs to the FDA. Visit www.FDA.gov/medwatch or call
1-800-FDA-1088.
References: 1. Paz-Ares L, Chen Y, Reinmuth N, et al. Durvalumab ±
tremelimumab + platinum-etoposide in first-line extensive-stage SCLC
(ES-SCLC): 3-year overall survival update from the phase 3 CASPIAN
study [presentation]. Presented at: European Society for Medical Oncology
(ESMO) Virtual Annual Meeting; September 17-21, 2021. 2. Referenced
with permission from the NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) for Small Cell Lung Cancer V.1.2022. ©National
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published
August 9, 2021. Accessed August 16, 2021. To view the most recent and
complete version of the guideline, go online to NCCN.org. 3. IMFINZI®
(durvalumab) [Prescribing Information]. Wilmington, DE: AstraZeneca
Pharmaceuticals LP; 2021. 4. Paz-Ares L, Dvorkin M, Chen Y, et al.
Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line
treatment of extensive-stage small-cell lung cancer (CASPIAN): a randomised,
controlled, open-label, phase 3 trial. Lancet. 2019;394 (10212):1929-1939.
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Brief Summary of Prescribing Information. For complete prescribing information consult official
package insert.
INDICATIONS AND USAGE
Small Cell Lung Cancer
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the
first-line treatment of adult patients with extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosages for IMFINZI as a single agent and IMFINZI in combination
with chemotherapy are presented in Table 1 [see Clinical Studies (14) in the full Prescribing
Information].
IMFINZI is administered as an intravenous infusion over 60 minutes.
Table 1. Recommended Dosages of IMFINZI
Indication Recommended IMFINZI dosage
Duration of
Therapy
Until disease
ES-SCLC Patients with a body weight of 30 kg and more:
progression or
1500 mg in combination with chemotherapy1 every
unacceptable
3 weeks (21 days) for 4 cycles,
toxicity
followed by 1500 mg every 4 weeks as a single agent
Patients with a body weight of less than 30 kg:
20 mg/kg in combination with chemotherapy1 every
3 weeks (21 days) for 4 cycles,
followed by 10 mg/kg every 2 weeks as a single agent
1

Administer IMFINZI prior to chemotherapy on the same day. When IMFINZI is administered in combination
with chemotherapy, refer to the Prescribing Information for etoposide and carboplatin or cisplatin for
dosing information.

Dosage Modifications for Adverse Reactions
No dose reduction for IMFINZI is recommended. In general, withhold IMFINZI for severe
(Grade 3) immune-mediated adverse reactions. Permanently discontinue IMFINZI for
life-threatening (Grade 4) immune-mediated adverse reactions, recurrent severe (Grade 3)
immune-mediated reactions that require systemic immunosuppressive treatment, or an
inability to reduce corticosteroid dose to 10 mg or less of prednisone or equivalent per day
within 12 weeks of initiating corticosteroids.
Dosage modifications for IMFINZI for adverse reactions that require management different
from these general guidelines are summarized in Table 2.
Table 2. Recommended Dosage Modifications for Adverse Reactions
Adverse Reaction
Severity1
Dosage Modification
Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full
Prescribing Information]
Grade 2
Withhold2
Pneumonitis
Grade 3 or 4
Permanently discontinue
Grade 2 or 3
Withhold2
Colitis
Grade 4
Permanently discontinue
ALT or AST increases to more than
3 and up to 8 times the ULN
or
Withhold2
total bilirubin increases to more
than 1.5 and up to 3 times ULN
Hepatitis with no tumor
involvement of the liver
ALT or AST increases to more than
8 times ULN
or
Permanently discontinue
total bilirubin increases to more
than 3 times the ULN
AST or ALT is more than 1 and
up to 3 times ULN at baseline and
increases to more than 5 and up to
10 times ULN
or
Withhold2
AST or ALT is more than 3 and
up to 5 times ULN at baseline and
Hepatitis with tumor
involvement of the liver3 increases to more than 8 and up to
10 times ULN
AST or ALT increases to more than
10 times ULN
or
Permanently discontinue
Total bilirubin increases to more
than 3 times ULN
Withhold until clinically
stable or permanently
Endocrinopathies
Grade 3 or 4
discontinue depending
on severity
Grade 2 or 3 increased blood
Withhold2
Nephritis with Renal
creatinine
Dysfunction
Grade 4 increased blood creatinine Permanently discontinue
2
Exfoliative Dermatologic Suspected SJS, TEN, or DRESS Withhold
Conditions
Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis
Grade 2, 3, or 4
Permanently discontinue
Grade 2
Withhold2
Neurological Toxicities
Grade 3 or 4
Permanently discontinue
Other Adverse Reactions
Interrupt or slow the rate
Infusion-related reactions Grade 1 or 2
of infusion
[see Warnings and
Precautions (5.2) in the full
Permanently discontinue
Prescribing Information] Grade 3 or 4
ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis,
ULN = upper limit normal
1
Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2
Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently
discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce
prednisone 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3
If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

Preparation and Administration
Preparation
• Visually inspect drug product for particulate matter and discoloration prior to administration, whenever solution and container permit. Discard the vial if the solution is cloudy,
discolored, or visible particles are observed.
• Do not shake the vial.
• Withdraw the required volume from the vial(s) of IMFINZI and transfer into an intravenous
bag containing 0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP. Mix
diluted solution by gentle inversion. Do not shake the solution. The final concentration of
the diluted solution should be between 1 mg/mL and 15 mg/mL.
• Discard partially used or empty vials of IMFINZI.
Storage of Infusion Solution
• IMFINZI does not contain a preservative.
• Administer infusion solution immediately once prepared. If infusion solution is not
administered immediately and needs to be stored, the time from preparation should
not exceed:
° 28 days in a refrigerator at 2°C to 8°C (36°F to 46°F)
° 8 hours at room temperature up to 25°C (77°F)
• Do not freeze.
• Do not shake.
Administration
• Administer infusion solution intravenously over 60 minutes through an intravenous line
containing a sterile, low-protein binding 0.2 or 0.22 micron in-line filter.
• Do not co-administer other drugs through the same infusion line.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the
programmed death-receptor 1 (PD-1) or the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1
pathway, thereby removing inhibition of the immune response, potentially breaking peripheral
tolerance and inducing immune-mediated adverse reactions. Important immune-mediated
adverse reactions listed under Warnings and Precautions may not include all possible severe
and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ
system or tissue. Immune-mediated adverse reactions can occur at any time after starting
treatment with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions
usually manifest during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated
adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential to
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms and
signs that may be clinical manifestations of underlying immune-mediated adverse reactions.
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate
workup to exclude alternative etiologies, including infection. Institute medical management
promptly, including specialty consultation as appropriate.
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg to
2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or less. Upon
improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least
1 month. Consider administration of other systemic immunosuppressants in patients whose
immune-mediated adverse reactions are not controlled with corticosteroid therapy.
Toxicity management guidelines for adverse reactions that do not necessarily require
systemic steroids (e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea.
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with
corticosteroid-refractory immune-mediated colitis. In cases of corticosteroid-refractory
colitis, consider repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI,
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients.
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients.
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these,
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute
symptoms associated with mass effect such as headache, photophobia, or visual field cuts.
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39)
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients.
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients
(152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for
hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as
clinically indicated. Withhold or permanently discontinue IMFINZI based on the severity [see
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI,
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an
incidence of less than 1% each in patients who received IMFINZI or were reported with the
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis,
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. Some cases can be
associated with retinal detachment. Various grades of visual impairment to include blindness
can occur. If uveitis occurs in combination with other immune-mediated adverse reactions,
consider a Vogt-Koyanagi-Harada-like syndrome, as this may require treatment with systemic
steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels,
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of,
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider
using pre-medications with subsequent doses.
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Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI,
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who receive allogeneic
hematopoietic stem cell transplantation (HSCT) before or after being treated with a PD-1/L-1
blocking antibody. Transplant-related complications include hyperacute graft-versushost-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD)
after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an
identified infectious cause). These complications may occur despite intervening therapy
between PD-1/L-1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene
promptly. Consider the benefit versus risks of treatment with a PD-1/L-1 blocking antibody
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman. In animal reproduction studies, administration
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to
use effective contraception during treatment with IMFINZI and for at least 3 months after
the last dose of IMFINZI [see Use in Specific Populations (8.1, 8.3) in the full Prescribing
Information].

Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)
IMFINZI with etoposide
and either carboplatin
or cisplatin
N = 265
Adverse Reaction

Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study
IMFINZI with etoposide
and either carboplatin
or cisplatin
N = 265
All Grades
Grade 3-4
(%)
(%)
Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough
15
0.8
Gastrointestinal disorders
Nausea
34
0.4
Constipation
17
0.8
Vomiting
15
0
Diarrhea
10
1.1
Endocrine disorders
10
0
Hyperthyroidisma
Adverse Reaction

Skin and subcutaneous tissue disorders
Alopecia
31
11
Rashb

1.1
0

Etoposide and
either carboplatin
or cisplatin
N = 266
All Grades
(%)

Grade 3-4
(%)

9

0

34
19
17
11

1.9
0
1.1
1.1

0.4

0

34
6

0.8
0

All Grades
(%)

Grade 3-4
(%)

Etoposide and
either carboplatin
or cisplatin
N = 266
All Grades
(%)

Grade 3-4
(%)

3.4

32

2.3

0.8

17

0.8

General disorders and administration site conditions
Fatigue/Asthenia

32

Metabolism and nutrition disorders
Decreased appetite

18

a Includes hyperthyroidism and Basedow’s disease
b Includes rash erythematous, rash generalized, rash

macular, rash maculopapular, rash papular, rash
pruritic, rash pustular, erythema, eczema, rash and dermatitis

Table 6 summarizes the laboratory abnormalities that occurred in at least 20% of patients
treated with IMFINZI plus chemotherapy.
Table 6. Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 20%1 of
Patients in the CASPIAN study

ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full
Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) in the full Prescribing
Information].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not reflect the rates observed in practice.
The data described in the Warnings and Precautions section reflect exposure to IMFINZI
in 1889 patients from the PACIFIC study (a randomized, placebo-controlled study that
enrolled 475 patients with Stage III NSCLC), Study 1108 (an open-label, single-arm,
multicohort study that enrolled 970 patients with advanced solid tumors), and an additional
open-label, single-arm trial that enrolled 444 patients with metastatic lung cancer, an
indication for which durvalumab is not approved. In these trials, IMFINZI was administered
at a dose of 10 mg/kg every 2 weeks. Among the 1889 patients, 38% were exposed for
6 months or more and 18% were exposed for 12 months or more. The data also reflect
exposure to IMFINZI in combination with chemotherapy in 265 patients from the CASPIAN
study (a randomized, open-label study in patients with ES-SCLC). In the CASPIAN study,
IMFINZI was administered at a dose of 1500 mg every 3 or 4 weeks.
The data described in this section reflect exposure to IMFINZI in patients with ES-SCLC
enrolled in the CASPIAN study.
Small Cell Lung Cancer
The safety of IMFINZI in combination with etoposide and either carboplatin or cisplatin in
previously untreated ES-SCLC was evaluated in CASPIAN, a randomized, open-label, multicenter, active-controlled trial. A total of 265 patients received IMFINZI 1500 mg in combination
with chemotherapy every 3 weeks for 4 cycles followed by IMFINZI 1500 mg every 4 weeks
until disease progression or unacceptable toxicity. The trial excluded patients with active or
prior autoimmune disease or with medical conditions that required systemic corticosteroids or
immunosuppressants [see Clinical Studies (14.3) in the full Prescribing Information]. Among
265 patients receiving IMFINZI, 49% were exposed for 6 months or longer and 19% were
exposed for 12 months or longer.
Among 266 patients receiving chemotherapy alone, 57% of the patients received 6 cycles
of chemotherapy and 8% of the patients received prophylactic cranial irradiation (PCI)
after chemotherapy.
IMFINZI was discontinued due to adverse reactions in 7% of the patients receiving IMFINZI
plus chemotherapy. These include pneumonitis, hepatotoxicity, neurotoxicity, sepsis, diabetic
ketoacidosis and pancytopenia (1 patient each). Serious adverse reactions occurred in 31% of
patients receiving IMFINZI plus chemotherapy. The most frequent serious adverse reactions
reported in at least 1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%) and COPD (1.1%). Fatal adverse
reactions occurred in 4.9% of patients receiving IMFINZI plus chemotherapy. These include
pancytopenia, sepsis, septic shock, pulmonary artery thrombosis, pulmonary embolism, and
hepatitis (1 patient each) and sudden death (2 patients). The most common adverse reactions
(occurring in ≥ 20% of patients) were nausea, fatigue/asthenia and alopecia.
Table 5 summarizes the adverse reactions that occurred in patients treated with IMFINZI
plus chemotherapy.
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Laboratory Abnormality
Chemistry
Hyponatremia
Hypomagnesemia
Hyperglycemia
Increased Alkaline Phosphatase
Increased ALT
Increased AST
Hypocalcemia
Blood creatinine increased
Hyperkalemia
TSH decreased < LLN4 and
≥ LLN at baseline
Hematology
Neutropenia
Lymphopenia
Anemia
Thrombocytopenia

IMFINZI with Etoposide
and either Carboplatin
or Cisplatin
Grade2 3 or 4 (%)3

Etoposide and either
Carboplatin or
Cisplatin
Grade2 3 or 4 (%)3

11
11
5
4.9
4.9
4.6
3.5
3.4
1.5
NA

13
6
5
3.5
2.7
1.2
2.4
1.1
3.1
NA

41
14
13
12

48
13
22
15

1

The frequency cut off is based on any grade change from baseline
Graded according to NCI CTCAE version 4.03
Each test incidence is based on the number of patients who had both baseline and at least one on-study
laboratory measurement available: IMFINZI (range: 258 to 263) and chemotherapy (range: 253 to 262)
except magnesium IMFINZI + chemotherapy (18) and chemotherapy (16)
4
LLN = lower limit of normal
2
3

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of
antibody formation is highly dependent on the sensitivity and specificity of the assay.
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity
in an assay may be influenced by several factors including assay methodology, sample
handling, timing of sample collection, concomitant medications, and underlying disease. For
these reasons, comparison of the incidence of antibodies to durvalumab to the incidence of
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks
no patients tested positive for treatment-emergent ADA.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk summary
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full
Prescribing Information]. There are no data on the use of IMFINZI in pregnant women.
In animal reproduction studies, administration of durvalumab to pregnant cynomolgus
monkeys from the confirmation of pregnancy through delivery resulted in an increase in
premature delivery, fetal loss, and premature neonatal death (see Data). Human immunoglobulin G1 (IgG1) is known to cross the placental barrier; therefore, durvalumab has the
potential to be transmitted from the mother to the developing fetus. Apprise pregnant women
of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
As reported in the literature, the PD-1/PD-L1 pathway plays a central role in preserving
pregnancy by maintaining maternal immune tolerance to the fetus. In mouse allogeneic
pregnancy models, disruption of PD-L1 signaling was shown to result in an increase in fetal
loss. The effects of durvalumab on prenatal and postnatal development were evaluated in
reproduction studies in cynomolgus monkeys. Durvalumab was administered from the
confirmation of pregnancy through delivery at exposure levels approximately 6 to 20 times
higher than those observed at the recommended clinical dose of 10 mg/kg (based on

AUC). Administration of durvalumab resulted in premature delivery, fetal loss (abortion and
stillbirth), and increase in neonatal deaths. Durvalumab was detected in infant serum on
postpartum Day 1, indicating the presence of placental transfer of durvalumab. Based on its
mechanism of action, fetal exposure to durvalumab may increase the risk of developing
immune-mediateddisorders or altering the normal immune response and immune-mediated
disorders have been reported in PD-1 knockout mice.
Lactation
Risk Summary
There is no information regarding the presence of durvalumab in human milk, the effects on
the breastfed infant, or the effects on milk production. Human IgG1 is excreted in human milk.
Durvalumab was present in the milk of lactating cynomolgus monkeys and was associated
with premature neonatal death (see Data).
Because of the potential for adverse reactions in breastfed infants, advise women not to
breastfeed during treatment with IMFINZI and for at least 3 months after the last dose.
Data
In lactating cynomolgus monkeys, durvalumab was present in breast milk at about 0.15%
of maternal serum concentrations after administration of durvalumab from the confirmation
of pregnancy through delivery at exposure levels approximately 6 to 20 times higher than
those observed at the recommended clinical dose of 10 mg/kg (based on AUC). Administration
of durvalumab resulted in premature neonatal death.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman [see Use in Specific Populations (8.1) in
the full Prescribing Information]. Advise females of reproductive potential to use effective
contraception during treatment with IMFINZI and for at least 3 months following the last
dose of IMFINZI.
Pediatric Use
The safety and effectiveness of IMFINZI have not been established in pediatric patients.
Geriatric Use
Of the 476 patients treated with IMFINZI in the PACIFIC study, 45% were 65 years or older,
while 7.6% were 75 years or older. No overall differences in safety or effectiveness were
observed between patients 65 years or older and younger patients. The PACIFIC study did
not include sufficient numbers of patients aged 75 years and over to determine whether they
respond differently from younger patients.
Of the 265 patients with ES-SCLC treated with IMFINZI in combination with chemotherapy,
101 (38%) patients were 65 years or older and 19 (7.2%) patients were 75 years or older.
There were no clinically meaningful differences in safety or efficacy between patients 65 years
or older and younger patients.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated adverse reactions that may require
corticosteroid treatment and interruption or discontinuation of IMFINZI [see Warnings and
Precautions (5.1) in the full Prescribing Information], including:
• Pneumonitis: Advise patients to contact their healthcare provider immediately for
any new or worsening cough, chest pain, or shortness of breath.
• Hepatitis: Advise patients to contact their healthcare provider immediately for
jaundice, severe nausea or vomiting, pain on the right side of abdomen, lethargy, or
easy bruising or bleeding.
• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea,
blood or mucus in stools, or severe abdominal pain.
• Endocrinopathies: Advise patients to contact their healthcare provider immediately
for signs or symptoms of hypothyroidism, hyperthyroidism, adrenal insufficiency,
type 1 diabetes mellitus, or hypophysitis.
• Nephritis: Advise patients to contact their healthcare provider immediately for signs
or symptoms of nephritis.
• Dermatological Reactions: Advise patients to contact their healthcare provider
immediately for signs or symptoms of severe dermatological reactions.
• Other Immune-Mediated Adverse Reactions: Advise patients to contact their
healthcare provider immediately for signs or symptoms of aseptic meningitis,
immune thrombocytopenia, myocarditis, hemolytic anemia, myositis, uveitis,
keratitis, and myasthenia gravis.
Infusion-Related Reactions:
• Advise patients to contact their healthcare provider immediately for signs or
symptoms of infusion-related reactions [see Warnings and Precautions (5.2) in the
full Prescribing Information].
Complications of Allogeneic HSCT:
• Advise patients of potential risk of post-transplant complications [see Warnings
and Precautions (5.3) in the full Prescribing Information].
Embryo-Fetal Toxicity:
• Advise females of reproductive potential that IMFINZI can cause harm to a fetus
and to inform their healthcare provider of a known or suspected pregnancy [see
Warnings and Precautions (5.4) and Use in Specific Populations (8.1, 8.3) in the
full Prescribing Information].
• Advise females of reproductive potential to use effective contraception during
treatment and for at least 3 months after the last dose of IMFINZI [see Use in
Specific Populations (8.3) in the full Prescribing Information].
Lactation:
• Advise female patients not to breastfeed while taking IMFINZI and for at least
3 months after the last dose [see Warnings and Precautions (5.4) and Use in
Specific Populations (8.2) in the full Prescribing Information].
Manufactured for:
AstraZeneca Pharmaceuticals LP
Wilmington, DE 19850
By: AstraZeneca UK Limited
1 Francis Crick Ave., Cambridge, England CB2 0AA
US License No. 2043
IMFINZI is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2021
07/21 US-56259 8/21
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LISOCABTAGENE MARALEUCEL (BREYANZI) |

F DA AP PROVA L

The FDA has granted approval of the CD19-directed chimeric antigen receptor (CAR) T-cell therapy lisocabtagene maraleucel
(liso-cel; Breyanzi) for the treatment of adult patients with large
B-cell lymphoma (LBCL), including diffuse large B-cell lymphoma
(DLBCL) not otherwise specified (such as DLBCL arising from indolent lymphoma), high-grade B-cell lymphoma, primary mediastinal large B-cell lymphoma, and grade 3B follicular lymphoma.
The indication includes patients with refractory disease to
first-line chemoimmunotherapy or relapse within 12 months of
first-line chemoimmunotherapy. The indication also includes patients with refractory disease to first-line chemoimmunotherapy
or relapse after first-line chemoimmunotherapy and who are not
eligible for hematopoietic stem cell transplant (HSCT) because of
comorbidities or age.
Approval of liso-cel for the second-line treatment of relapsed/refractory LBCL is supported by findings from the phase
3 TRANSFORM trial (NCT03575351) and the phase 2 TRANSCEND-PILOT-017006 trial (NCT03483103).
“Breyanzi represents a remarkable advance over a nearly
30-year standard of care, providing significantly improved efficacy with a well-established safety profile,” said Manali Kamdar, MD, lead investigator of the TRANSFORM study, in a press
release. Kamdar is an associate professor of medicine and hematology and clinical director of Lymphoma Services in the Division of Hematology at the University of Colorado Health Blood
Disorders and Cell Therapies Center in Aurora. “This important
milestone reinforces the benefit of offering a CAR T-cell therapy option to patients earlier in their treatment journey, and it’s
critical that we begin the work to implement this therapy into
standard practice as a second-line treatment in order to help
improve outcomes for more patients.”
In TRANSFORM, liso-cel treatment was compared with standard of care (SOC) therapy in 184 patients between the ages
of 18 and 75 years. SOC consisted of rituximab (Rituxan),
dexamethasone, high-dose cytarabine, and cisplatin; R-ICE (rituximab, ifosfamide, carboplatin, and etoposide) or R-GDP (rituximab, gemcitabine, dexamethasone, and cisplatin); and was
followed by BEAM (carmustine [BCNU], etoposide, cytarabine,
and melphalan) high-dose chemotherapy plus autologous stem
cell transplant. At the prespecified interim analysis of the study,
patients who were treated with liso-cel had a median event-free
survival (EFS) of 10.1 months (95% CI, 6.1-not reached [NR]) vs
2.3 months (95% CI, 2.2-4.3) with SOC therapy (HR, 0.349; 95%
CI, 0.229-0.530; P = .0001).
The EFS rate at 6 months per independent review committee
was 63.3% (95% CI, 52.0-74.7) in the liso-cel arm compared with
33.4% (95% CI, 23.0-43.8) in the SOC arm. At 12 months, the
EFS rate was 44.5% (95% CI, 29.4-59.6) with liso-cel vs 23.7%
(95% CI, 13.4-34.1) with SOC.
In terms of the key secondary end points, including the rate
of complete response (CR), progression-free survival (PFS), and
overall survival (OS), the overall response rate (ORR) was 86.0%
vs 47.8% with SOC, and the CR rate was 66.3% vs 39.1%, respectively. The median PFS was also significantly higher in the liso-cel
arm at 14.8 months (95% CI, 6.6-NR) vs 5.7 months (95% CI, 3.99.4) in the SOC arm (HR, 0.406; 0.250-0.659; P = .0001). OS
data were immature at the time of the interim analysis, but the
median OS observed with liso-cel was NR (95% CI, 15.8-NR) and
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for SOC was 16.4 (11.0-NR), showing a stratified HR of 0.509
(95% CI, 0.258-1.004; P = .02570).
In terms of safety, treatment-emergent adverse events (TEAEs) were very common in both treatment arms with comparable
rates of grade 3 or higher. The liso-cel arm had a slightly lower
rate (15%) of grade 3 or higher infections vs the SOC arm (21%).
Cases of cytokine release syndrome (CRS) were reported in
49% of patients in the liso-cel arm, and 1 patient had grade 3
CRS. Tocilizumab (Actemra) was administered to 24% of patients
to treat CRS and neurological events. Grade 3 neutropenia was
more common in the liso-cel arm (80%) than in the SOC arm
(51%). Lymphopenia was also more common with liso-cel (25%)
compared with SOC (9%). Prolonged cytopenias were reported
in 43% of the liso-cel arm vs 3% in the SOC arm. One death
was reported in the liso-cel arm that was attributed to failure
to thrive in the context of disease progression. In the SOC arm,
2 deaths were attributed to sepsis and acute respiratory distress syndrome.
In the PILOT study, second-line treatment with liso-cel
achieved durable responses in patients with relapsed/refractory
LBCL who did not intend to undergo HSCT.
In a total of 61 patients, liso-cel showed an ORR of 80% (95%
CI, 68.2%-89.4%, P = .0001). Among the 27 patients with a score
of 3 or more per hematopoietic cell transplantation–specific
comorbidity index (HCT-CI), the ORR was 81% (95% CI, 61.9%93.7%). In patients with an HCT-CI score less than 3, the ORR
was 79% (95% CI, 62.1%-91.3%).
The study findings also demonstrated that liso-cel achieved
CRs in 54% (95% CI, 40.8%-66.9%) of the population, which was
achieved after a median follow-up of 12.3 months (range, 1.226.5). The CRs were durable with a median duration of response
of 21.7 months (95% CI, 12.1-NR).
The median PFS in the entire efficacy analysis group was
9 months (95% CI, 4.2-NR) after a median follow-up of 13 months
(range, 12-18.1). The median OS was NR (95% CI, 17.3-NR) after
a median follow-up of 17.6 months (range, 12.4-18.6).
Among patients with an HCT-CI score of 3 or greater, the
median PFS was NR but was 7.4 months (95% CI, 2.9-13) in the
patient group with an HCT-CI score lower than 3. The same differences were observed when assessing EFS, with patients with
a score lower than 3 having a longer EFS at 7.4 months (95% CI,
2.9-13) vs 7.2 months (95% CI, 3-NR) in those with a score of 3
or higher. In both cohorts, median OS was NR.
The safety profile of liso-cel in the PILOT trial was consistent with previous reports. The most common grade 3 or greater
TEAEs were neutropenia (48%), leukopenia (21%), thrombocytopenia (20%), and anemia (11%). Grade 3 or greater infections
were reported in 4 patients, including grade 5 COVID-19–related
TEAEs in 2 patients.
Rates of CRS or neurotoxicity were low, with no grade 4 or
5 events observed. The events were managed with tocilizumab
and/or corticosteroids in 26% and 13% of patients, respectively.
Overall, 23 patients had any-grade CRS, 11 patients had grade
1 CRS, and 11 had grade 2. Nineteen patients had any-grade
neurotoxicity. Of those with neurotoxicity, 11 patients had grade
1 neurotoxicity, 5 had grade 2, and 3 patients had grade 3.
AVAILABLE AT TARGETEDONC.COM/LINK/1843
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The FDA accepted the submission of a biologics license application for mosunetuzumab (Lunsumio) and granted it a priority review for the treatment of adults with relapsed or refractory
follicular lymphoma who have received at least 2 prior systemic
therapies, according to a news release from Roche.
The application is supported by data from the pivotal phase
1/2 GO29781 study (NCT02500407) in which mosunetuzumab
monotherapy or mosunetuzumab with atezolizumab (Tecentriq)
is being administered to patients with non-Hodgkin lymphoma
and chronic lymphocytic leukemia. According to results, treatment with mosunetuzumab achieved a 57% complete response
(CR) rate in patients (95% CI, 49%-70%). Responses were notably maintained for at least 18 months. At a median follow-up of

TRASTUZUMAB DUOCARMAZINE (SYD985) |
The FDA has accepted the biologics license application (BLA) for
[vic-]trastuzumab duocarmazine (SYD985) for the treatment of
patients with HER2-positive unresectable locally advanced or metastatic breast cancer, according to an announcement by Byondis.
[Vic-]trastuzumab duocarmazine is an investigational
next-generation anti-HER2 antibody-drug conjugate that was
previously granted fast track designation by the FDA. Acceptance of the BLA by the regulatory body was based on data from
the phase 3 TULIP multicenter, open-label, randomized clinical
trial (NCT03262935), in which [vic]-trastuzumab duocarmazine
demonstrated a statistically significant improvement in progression-free survival (PFS) of 2.1 months over physician’s choice of
therapy. The study met its primary end point, and the application
has been given a Prescription Drug User Fee Act target action
day of May 12, 2023.
In the TULIP study, 436 patients who had progression either
during or after at least 2 HER2-targeting treatment regimens for
locally advanced or metastatic disease or progression during or
after ado-trastuzumab emtansine treatment were included.
According to blinded central review, the median PFS with
[vic-]trastuzumab duocarmazine was 7.0 months (95% CI, 5.47.2) compared with 4.9 months (95% CI, 4.0-5.5) with physician’s
choice of therapy (HR, 0.64 95% CI, 0.49-0.84 P = .002). In terms

TORIPALIMAB (TUOYI) |
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MOSUNETUZUMAB (LUNSUMIO) |

18.3 months, the CR rate climbed to 50% among the 90 patients
assessed. The objective response rate observed in the study was
80%, and the median duration of response was 22.8 months (95%
CI, 9.7-not estimable).
In terms of safety, cytokine release syndrome (CRS) in 39%
of patients was the most common adverse event (AE). Cases of
CRS were grade 1 in 25.6% of patients, grade 2 in 14%, grade 3
in 2.3%, and grade 4 in 0.5%. Other commonly observed AEs in
the study were fatigue, headache, neutropenia, fever, and hypophosphatasemia, which collectively occurred in more than 20%
of patients.
AVAILABLE AT TARGETEDONC.COM/LINK/1849
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of investigator-assessed PFS, treatment with [vic-]trastuzumab
duocarmazine was also significantly improved compared with the
control at 6.9 months (95% CI, 6.0-7.2) vs 4.6 months (95% CI,
4.0-5.6), respectively (HR, 0.60; 95% CI, 0.47-0.77; P = .001).
The first analysis of the TULIP study also revealed that [vic-]
trastuzumab duocarmazine achieved an improvement in overall
survival vs physician’s choice of therapy (HR, 0.83; 95% CI, 0.621.09; P = .153). There was no significant difference between the
2 arms in terms of the secondary end point of overall response rate.
The most frequently reported adverse events (AEs) in the
[vic-]trastuzumab duocarmazine arm were conjunctivitis (38.2%),
keratitis (38.2%), and fatigue (33.3%). In the physician’s choice
arm, the most common AEs were diarrhea (35.8%), nausea
(31.4%), and fatigue (29.9%). Cases of interstitial lung disease
and pneumonitis were reported in 7.6% of patients treated in
the experimental arm, of which 5.6% were grade 1 or 2 in severity. Two of the interstitial lung disease/pneumonitis events were
grade 5. AEs that lead to discontinuation of treatment in either
arm were eye disorders (20.8%) and respiratory disorders (6.3%).
Treatment discontinuation occurred in 35.4% of patients in the
experimental arm vs 10.2% in the control arm.
AVAILABLE AT TARGETEDONC.COM/LINK/1850
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The FDA has accepted for review the biologics license application
(BLA) resubmission for toripalimab (Tuoyi) in combination with
gemcitabine and cisplatin as first-line treatment for patients with
advanced recurrent or metastatic nasopharyngeal carcinoma
(NPC) as well as for toripalimab monotherapy as second-line or
later treatment of patients with recurrent or metastatic NPC after
platinum-containing chemotherapy, according to a news release
from Coherus BioSciences.
The BLA for toripalimab is supported by the results from the
phase 2 POLARIS-02 trial (NCT02915432) and phase 3 JUPITER-02 clinical trial (NCT03581786).
For the toripalimab plus chemotherapy indication, JUPITER-02
examined 289 chemotherapy-naïve patients with recurrent or metastatic NPC. A total of 146 patients were assigned to the toripalimab
combination arm, and 143 were assigned to the placebo arm.
The median progression-free survival (PFS) observed in the
toripalimab arm was 11.7 months (95% CI, 11.0-not evaluable
[NE]) vs 8.0 months (95% CI, 7.0-9.5) in the chemotherapy alone
arm (stratified HR, 0.52; 95% CI, 0.36-0.74; P = .0003). Investigators reported that the median overall survival (OS) was NE in

P R I O R I T Y R EV I EW

both arms (stratified HR, 0.603; 95% CI, 0.364-0.997; P = .0462).
PFS rates in the toripalimab and control arms at 1 year were
49.4% (95% CI, 36.4%-61.1%) and 27.9% (95% CI, 18.0%-38.8%),
respectively. In the toripalimab arm, the 1-year OS rate observed
was 91.6% (95% CI, 85.6%-95.1%) vs 87.1% (95% CI, 80.4%-91.7%)
with chemotherapy alone. Further, the OS rate at 2-years with
the toripalimab combination was 77.8% (95% CI, 68.0%-85.0%) vs
63.3% (95% CI, 49.8%-74.1%) with chemotherapy.
For the toripalimab alone indication, findings from the POLARIS-02 study revealed that the overall response rate observed
in the study was 20.5% (95% CI, 15.0%-27.0%), the disease control rate was 40.0% (95% CI, 33.0%-47.3%), and that there was a
38.4% decrease in target lesions from baseline. Additionally, the
median duration of response was 12.8 months (95% CI, 9.4-not
estimable), the median PFS was 1.9 months (95% CI, 1.8-3.5),
and the median OS was 17.4 months (95% CI, 11.7-22.9).
The FDA has set a Prescription Drug User Fee Act target
action date of December 23, 2022.
AVAILABLE AT TARGETEDONC.COM/LINK/1851
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TALQUETAMAB (JNJ-64407564) |

BR E AK T HROUG H
THE RAPY
D E SIGNAT ION

The FDA has granted breakthrough therapy designation to
talquetamab (JNJ-64407564) for the treatment of adult patients with relapsed or refractory (R/R) multiple myeloma who
have previously received at least 4 prior lines of therapy, including a proteasome inhibitor, an immunomodulatory agent, and an
anti-CD38 antibody, according to a news release from Janssen
Pharmaceutical Companies of Johnson & Johnson.
Data from the phase 1/2 first-inhuman, dose-escalation
MonumenTAL-1 study (NCT04634552) of talquetamab in patients with heavily pretreated R/R multiple myeloma support the
designation. The study showed that talquetamab was well tolerated and highly effective at the recommended phase 2 doses.
Thirty patients received 405 µg/kg of talquetamab, and
23 received 800 µg/kg of talquetamab. At a median follow-up of
7.5 months (range, 0.9-15.2), the overall response rate (ORR) was
70%, and 57% of the responses observed were very good partial
response. Of the patients who were administered 800 µg/kg of
talquetamab, 17 were response evaluable. The higher-dose cohort
had an ORR of 71% with very good partial hematologic responses in 53% of patients. The median duration of response was not
reached at either dose level. At 6 months, the duration of response
rate was 67% (95% CI, 41%-84%) in the 405-µg/kg dose cohort.
MonumenTAL-1 is ongoing and actively recruiting patients.
The study aims to enroll 320 patients with R/R multiple myeloma.

PAXALISIB (GDC-0084) |

R AR E DISEASE
D E SIGNAT ION

16

Cohort A will include patients who have received 3 or more
prior lines of therapy and have not been exposed to T-cell
redirection therapies. Cohort B will enroll patients who have received 3 or more prior lines of therapy and have been exposed to
T-cell redirection therapies. Cohort C will enroll patients who have
received 3 or more prior lines of therapy and have not been exposed
to T-cell redirection therapies. In all cohorts, patients will receive a
subcutaneous dose of talquetamab until disease progression.
The primary end point of the study is ORR, and secondary end
points include duration of response, complete response (CR) or
better rate, stringent CR rate, time to response, progression-free
survival, overall survival, minimal residual disease negative rate,
the number of patients with adverse events (AEs) or serious AEs,
the number of patients with laboratory abnormalities, serum concentration of talquetamab, the number of patients with talquetamab antibodies, and health-related quality of life. The study will also
assess ORR in patients with high-risk molecular features.
The study excludes patients who have been vaccinated with
a vaccine within 4 weeks, as well as patients with toxicities from
previous anticancer therapies that have not resolved to grade 1,
recent corticosteroid use of 140 mg of prednisone, and those who
have had a stroke or seizure withing 6 months of joining the study.
AVAILABLE AT TARGETEDONC.COM/LINK/1852
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The FDA has granted a rare pediatric disease designation (RPDD)
to paxalisib (GDC-0084) for the treatment of patients with
atypical rhabdoid or teratoid tumors (AT/RT) in rare and highly
aggressive childhood brain cancer, according to a news release
from Kazia Therapeutics.
The basis of the RPDD comes from the promising preclinical
data for paxalisib in AT/RT presented by Jeffrey Rubens, PhD,
and colleagues at the 2022 American Association of Cancer Research Annual Meeting in April.
Paxalisib was also granted an orphan drug designation for malignant glioma, which includes glioblastoma in adults and diffuse
intrinsic pontine glioma (DIPG) for pediatric patients. Currently, the
Pacific Pediatric Neuro Oncology Consortium is leading a phase 2
study for the DIPG indication. The ongoing, phase 2 clinical trial of
multiple drug therapies (NCT05009992) includes paxalisib.
An estimated 216 patients will be enrolled in the study and
randomly assigned to receive 1 of 3 treatment regimens involving

PT886 |

OR PHAN DRUG
D E SIGNAT IO N
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combinations of radiation therapy, the DRD2 antagonist
ONC201, and paxalisib.
The primary end point of the study is progression-free survival at 6 months and overall survival at 7 months. Other exploratory
end points of the trial include confirming the blood-brain barrier
penetration of ONC201 in diffuse midline glioma (DMG), assessing changes in immune cell infiltration in DMG tumor tissue, and
toxicity. Initial data from this study are expected in 2023.
Additionally, a phase 1 study (NCT03696355) of paxalisib
in DIPG is nearing completion. The study is being led by investigators at St Jude’s Children’s Research Hospital in Memphis,
Tennessee. The first phase of the study is the dose-escalation
phase, which will consist of patients who will receive paxalisib in
doses of 21 mg/m2, 27 mg/m2, 35 mg/m2, or 45 mg/m2 after
they have completed radiation therapy.
AVAILABLE AT TARGETEDONC.COM/LINK/1853
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The FDA has granted orphan drug designation to PT886 for the
treatment of patients with pancreatic cancer, according to a news
release from Phanes Therapeutics. Previously, PT886 received an
investigational new drug (IND) application by the FDA. Additionally, orphan drug designation was granted by the FDA to another one
of the company's products, PT217, for the treatment of patients
with small cell lung cancer, and an IND clearance for PT199.
PT886 is a first-in-class, bispecific antibody that targets
CLDN18.2 and CD47. The drug is being developed for use in
patients with pancreatic, gastric, and gastroesophageal cancers.
Findings presented at the 2022 American Association for
Cancer Research meeting in April showed PT886 to have high
affinity monovalent binding to cell surface CLDN18.2 and low
affinity monovalent binding to cell surface CD47. By doing so,
PT886 can preferentially bind to tumor cells that overexpress
CLDN18.2 and CD47 and reduce its binding to normal cells exclusively expressing CD47.
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However, PT886 exhibits higher activity to tumor cells expressing CLDN18.2 and close to no activity toward normal cells
that do not express CLDN18.2. This was shown in a phagocytosis
assay as PT886 stimulates stronger phagocytosis in the presence of CLDN18.2 binding in vitro.
Along with targeting CLDN18.2 and CD47, PT886 has a fully
functional Fc to directly recruit the tumor cell killing activities
of natural killer cells and macrophages. The antitumor activity
of PT886 was potent and demonstrated in vivo in a pancreatic
cancer xenograft model. Treatment with PT886 resulted in a
complete tumor clearance at doses as low as 1 mg/kg.
In nonhuman primate studies, PT886 also demonstrated a
good safety profile. These data support the phase 1 clinical trial
of the bispecific antibody planned later in 2022.

AVAILABLE AT TARGETEDONC.COM/LINK/1855
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VBI-1901, a bivalent gB/pp65 immunotherapeutic vaccine candidate, has been granted orphan drug designation by the FDA for
the treatment of patients with glioblastoma (GBM), according to a
news release from VBI Vaccines. This regulatory action comes on
the heels of the fast track designation to VBI-1901 for the treatment of recurrent GBM in patients with first tumor recurrence.
A 2-part, dose-escalation study (NCT03382977) is evaluating the safety, tolerability, and optimal dose level of VBI-1901 in
38 patients with recurrent GBM. Early data from 20 patients enrolled in the study were presented at the 2022 American Society
of Clinical Oncology Annual Meeting in June. The data showed
that VBI-1901 achieved tumor responses and good overall survival (OS) in patients. The 12-month OS rate observed with VBI1901 was 60%, and the 18-month OS rate was 30%. Two durable
responses were observed among patients treated with VBI-1901
in the study. There was 1 patient who remained progression-free
and on protocol after 2 years with a 93% reduction in tumor size.
The investigators will assess the primary end point of

MB-106 |

dose-limiting toxicity. The secondary end points of the study
include immunogenicity and optimal vaccine-induced immunity-serum immunoglobulin anti-gB antibodies, cellular immunity
against HCMV gB and pp65 antigens, changes in frequencies
of myeloid suppressors cells and regulatory T cells, progression-free survival, OS, median OS, decrease in steroid use compared with baseline, and change in quality of life.
Eligible patients must be aged 18 t0 70 years with histological confirmed World Health Organization grade 4 glioblastoma.
Patients are required to display unequivocal evidence of tumor
recurrence as assessed by MRI of the brain, have recovered from
surgery adverse effects and toxicity to prior therapies, and be
stable or decreasing on a corticosteroid of 4 mg daily or higher
for at least 5 days.
The study has moved on to the expansion phase and will enroll
patients across sites in California, Massachusetts, and New York.
AVAILABLE AT TARGETEDONC.COM/LINK/1856
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The FDA has granted orphan drug designation to MB-106 for
the treatment of patients with Waldenström macroglobulinemia
(WM), according to a news release by Mustang Bio.
MB-106 is chimeric antigen receptor (CAR) T-cell therapy
that targeted CD20, a surface molecule embedded in the membrane, which impacts the differentiation of B-cells into plasma
cells. The agent is a third-generation CAR derived from a fully
human antibody developed by researchers at the Fred Hutchinson Cancer Research Center.
Recent data showed that MB-106 achieved clinical responses in patients with high B-cell non-Hodgkin lymphoma (B-NHL)
treated at varying dose levels. The objective response rate (ORR)
was 96% in 26 patients. In the WM cohort, treatment with MB106 also achieved a 100% complete response rate.
In the phase 1/2, open-label, multicenter study
(NCT05360238), 287 patients 18 years or older with CD20-expressiong B-NHL or chronic lymphocytic leukemia (CLL) will be
enrolled. In phase 1 of the study, patients with aggressive B-NHL,
including diffuse large B-cell lymphoma and mantle cell lymphoma, as well as patients with indolent NHL such as follicular lymphoma (FL) and those with CLL or small lymphocytic lymphoma
(SLL) will be evaluated. Patients will receive escalating doses of
MB-106 according to a 3 + 3 study design. The phase 1 coprimary end points are the incidence of treatment-emergent adverse
events (TEAEs) in patients with relapsed or refractory CD20-positive B-NHL or CLL and determining the recommended phase 2
dose of the drug. Secondary end points for phase 1 include ORR,

NUV-422 |

REGULATORY ROUNDUP

VBI-1901 |

duration of response (DOR), and minimal residual disease (MRD)
in patients with CLL.
Patients assessed in the phase 2 portion of the study,
patients with relapsed/refractory DLBCL, include those
with MYC, BCL2, BCL6 rearrangement and primary mediastinal
large B-cell lymphoma or transformed FL. The phase 2 primary
end point is ORR, and the secondary end point include DOR,
the incidence of TEAEs, and the total number of patients with
MRD in CLL.
To be eligible for inclusion in the study, all patients must have
an ECOG performance status or 1, a life expectancy of at least
16 weeks, and adequate laboratory tests, pulmonary function,
and cardiac function. All patients must be capable of consenting
to treatment and be able to follow the visit scheduled and other
protocol requirements. For female patients or childbearing age,
a negative pregnancy test is required, and patients of all genders
must agree to use contraception during the study.
With an orphan drug designation, MB-106 will be entitled to
7 years of market exclusivity for WM. The designation is intended for therapies that are safe and effective for the treatment of
rare disease, like WM.
With an orphan drug designation, MB-106 will be entitled to
7 years of market exclusivity for patients with WM. The designation is intended for therapies that are safe and effective for the
treatment of rare disease.

O R P H A N D RU G
D ES I GNAT I O N
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The FDA has placed a partial clinical hold on the phase 1/2 NUV422-02 trial (NCT04541225) examining NUV-422, a selective
small molecule CDK2/4/6 inhibitor in solid tumors, including
high-grade glioma, hormone receptor–positive advanced breast
cancer, and metastatic castration-resistant prostate cancer
(mCRPC), according to a news release from Nuvation Bio.
The partial hold was placed because some patients developed
uveitis, a form of inflammation in the eye, after receiving a dose of
NUV-422. Enrollment of new patients has been paused to further assess these adverse events with both investigators and uveitis experts.
Additionally, the company has reached out to the FDA for

guidance about how to move forward. With the partial hold in place,
no new patients will be enrolled in the NUV-422 program. However,
study participants previously enrolled may continue to be treated in
the phase 1 study.
Other ongoing and prospective studies will examine the use
of NUV-422 including in the NUV-422-03 trial (NCT05191004)
and in the NUV-422-04 trial (NCT05191017) examining NUV422 combined with enzalutamide(Xtandi) in patients with mCRPC
who previously received abiraterone acetate (Zytiga).

C L I N I CA L H O L D
U P DAT ES

AVAILABLE AT TARGETEDONC.COM/LINK/1858
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NOW
APPROVED

A new treatment in relapsed or refractory
DLBCL after 2 lines of systemic therapy

INDICATION AND USAGE
ZYNLONTA is indicated for the treatment of adult patients with relapsed or refractory large B-cell lymphoma after two or
more lines of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising
from low-grade lymphoma, and high-grade B-cell lymphoma.
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
WARNINGS AND PRECAUTIONS
Effusion and Edema
Serious effusion and edema occurred in patients treated with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral
edema or ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial effusion occurred in 1%.
Monitor patients for new or worsening edema or effusions. Withhold ZYNLONTA for Grade 2 or greater edema or effusion
until the toxicity resolves. Consider diagnostic imaging in patients who develop symptoms of pleural effusion or pericardial
effusion, such as new or worsened dyspnea, chest pain, and/or ascites such as swelling in the abdomen and bloating.
Institute appropriate medical management for edema or effusions.
Myelosuppression
Treatment with ZYNLONTA can cause serious or severe myelosuppression, including neutropenia, thrombocytopenia, and
anemia. Grade 3 or 4 neutropenia occurred in 32%, thrombocytopenia in 20%, and anemia in 12% of patients. Grade 4
neutropenia occurred in 21% and thrombocytopenia in 7% of patients. Febrile neutropenia occurred in 3%.
Monitor complete blood counts throughout treatment. Cytopenias may require interruption, dose reduction, or
discontinuation of ZYNLONTA. Consider prophylactic granulocyte colony-stimulating factor administration as applicable.
Infections
Fatal and serious infections, including opportunistic infections, occurred in patients treated with ZYNLONTA. Grade 3 or
higher infections occurred in 10% of patients, with fatal infections occurring in 2%. The most frequent Grade ≥3 infections
included sepsis and pneumonia.
Monitor for any new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 infection, withhold
ZYNLONTA until infection has resolved.
Cutaneous Reactions
Serious cutaneous reactions occurred in patients treated with ZYNLONTA. Grade 3 cutaneous reactions occurred in
4% and included photosensitivity reaction, rash (including exfoliative and maculo-papular), and erythema.

ZYNLONTA is a trademark of ADC Therapeutics SA.
US-Comm-LTX-00003 August 2021
© 2021 ADC Therapeutics SA. All rights reserved.

for injection, for intravenous use
Visit zynlontahcp.com to learn about:
Prescribing Information

Dosing and administration

Resources for healthcare professionals
Access and support for patients

Cutaneous Reactions (continued)
Monitor patients for new or worsening cutaneous reactions, including photosensitivity reactions. Withhold ZYNLONTA for
severe (Grade 3) cutaneous reactions until resolution. Advise patients to minimize or avoid exposure to direct natural or
artificial sunlight including exposure through glass windows. Instruct patients to protect skin from exposure to sunlight by
wearing sun-protective clothing and/or the use of sunscreen products. If a skin reaction or rash develops, dermatologic
consultation should be considered.
Embryo-Fetal Toxicity
Based on its mechanism of action, ZYNLONTA can cause embryo-fetal harm when administered to a pregnant woman
because it contains a genotoxic compound (SG3199) and affects 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 ZYNLONTA and for 9 months after the last dose. Advise male patients with female
partners of reproductive potential to use effective contraception during treatment with ZYNLONTA and for 6 months after
the last dose.
ADVERSE REACTIONS
In a pooled safety population of 215 patients (Phase 1 and LOTIS-2), the most common (>20%) adverse reactions,
including laboratory abnormalities, were thrombocytopenia, increased gamma-glutamyltransferase, neutropenia, anemia,
hyperglycemia, transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and musculoskeletal pain.
In LOTIS-2, serious adverse reactions occurred in 28% of patients receiving ZYNLONTA. The most common serious adverse
reactions that occurred in ≥2% receiving ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA occurred in 19% of patients. Adverse reactions
resulting in permanent discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of patients. Adverse reactions resulting in dose
reduction of ZYNLONTA in ≥4% was gamma-glutamyltransferase increased.
Dosage interruptions due to an adverse reaction occurred in 49% of patients receiving ZYNLONTA. Adverse reactions leading
to interruption of ZYNLONTA in ≥5% were gamma-glutamyltransferase increased, neutropenia, thrombocytopenia, and edema.
You may report side effects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch.
You may also report side effects to ADC Therapeutics at 1-855-690-0340.
Please see Brief Summary of the full Prescribing Information on adjacent pages.

ZYNLONTATM (loncastuximab tesirine-lpyl) for injection, for intravenous use
The following is a Brief Summary; refer to full Prescribing Information for complete product information.

Table 1: Adverse Reactions (≥10%) in Patients with Relapsed
or Refractory DLBCL who received ZYNLONTA in LOTIS-2
Adverse Reaction

ZYNLONTA
(N=145)
All Grades (%)

Grades 3 or 4 (%)

General Disorders and Administration Site Conditions
Fatigueb

38

1a

Edemac

28

3a

Rashd

30

2a

Pruritus

12

0

Photosensitivity reaction

10

2a

Nausea

23

0

Diarrhea

17

2a

Abdominal paine

14

3

Vomiting

13

0

Constipation

12

0

Skin and Subcutaneous Tissue Disorders

Gastrointestinal Disorders

Musculoskeletal and Connective Tissue Disorders
23

1a

15

0

Dyspneag

13

1a

Pleural effusion

10

2a

10

<1a

Musculoskeletal painf
Metabolism and Nutrition Disorders
Decreased appetite
Respiratory Disorders

Infection
Upper respiratory tract infectionh

Table 2: Select Laboratory Abnormalities (≥10%) That Worsened from
Baseline in Patients with Relapsed or Refractory DLBCL Who Received
ZYNLONTA in LOTIS-2
Laboratory
Abnormality

ZYNLONTAa
All Grades (%)

Grade 3 or 4 (%)

Platelets decreased

58

17

Neutrophils decreased

52

30

Hemoglobin decreased

51

10b

GGT increased

57

21

Glucose increased

48

8

AST increased

41

<1b

Albumin decreased

37

<1b

ALT increased

34

3

Hematologic

Chemistry

TM

ZYNLONTA is a trademark of ADC Therapeutics SA.
© 2021 ADC Therapeutics SA. All rights reserved.
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Ageism in Oncology and
Throughout Health Care
Can Lead to New or Worsening
Health Symptoms
By Richard Payerchin and Will Pizii

A

GE DISCRIMINATION MAY be
taking a toll on the health of older
adults. A recent study exploring
health equity for older patients undergoing
cancer care found that self-directed ageism
and age-biased clinical decision-making
regarding diagnostics and treatments are
major obstacles in health equity. In addition,
older patients are disproportionately underrepresented in clinical trials,1 which can also
be a result of ageism within cancer care.
“These findings raise the question of whether aging-related health problems reflect the
adverse influences of ageism and present the
possibility that antiageism efforts could be
a strategy for promoting older adult health
and well-being,” first author Julie Ober Allen,
PhD, MPH, said in a news release. Allen is
an assistant professor in the Department of
Health and Exercise Science at The University of Oklahoma in Norman. Multiple efforts
may be needed “to reduce everyday ageism
and promote positive beliefs, practices, and
policies related to aging and older adults,”
Allen’s study said.
Another study found 93% of adults between
the ages of 50 and 80 years regularly experienced at least 1 of 10 forms of ageism related
to stereotypes, prejudice, and discrimination. Those who encountered these instances
more often were more likely to report that
their physical or mental health were fair or
poor, they had more chronic health conditions, and they had symptoms of depression.2
Investigators surveyed 2035 people
through the University of Michigan’s Institute for Healthcare Policy and Innovation
December 2019 National Poll on Healthy
Aging. “The fact that our poll respondents

22

93% of adults between

the ages of 50 and 80 years
regularly experienced at least

1 of 10 forms of ageism
related to stereotypes,
prejudice, and discrimination.

who said they had felt most forms of ageism
were also more likely to say their physical or
mental health was fair or poor, or to have a
chronic condition such as diabetes or heart
disease, is something that needs more examination,” study coauthor Preeti Malani, MD,
professor of medicine in the Division of Infectious Diseases at the University of Michigan
in Ann Arbor, said in a news release.3
The study said ageism “is a common,
socially condoned type of discrimination in
the US.” Respondents described their exposure to ageist messages in environmental
and social cues, ageism in interpersonal
interactions, and internalized ageism,
reflecting individually held beliefs linking
aging and health.
Participants also rated their mental health,
including symptoms of depression and physical health, including 9 chronic conditions
such as hypertension, high cholesterol, heart
disease or heart attack, and stroke.
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“Although this study could not determine
whether experiences with everyday ageism
preceded the development of poor health
or vice versa, empirical research suggests
ageism is associated with greater changes
in health than the converse,” the study said.
Ageism may hamper older adults’ interactions with health care clinicians or may be
a chronic stressor for older adults.
The investigators noted much of the linkage
between everyday ageism and poor health
dealt with internalized ageism, the most
common form among respondents and the
form associated with the largest increases in
risk for health outcomes. “Associating poor
health with old age may be the most deeply
rooted aging stereotype, despite evidence to
the contrary,” the study said. A total of 82.3%
of study participants rated their physical
health as good or better.
Experiences with interpersonal ageism
and ageist messages were also linked to
health-related measures. Therefore, these
measures “should be considered potentially
associated with detrimental health outcomes,” the study said. TT
For more information, visit https://bit.ly/3O9wnZg
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ADAPTED

JUST-IN-TIME CLINICAL TRIALS

Can Just-in-Time Clinical Trials
Reduce Disparities in Participation?
By Kashyap Patel, MD; Hirangi Mukhi, BS;
E m i l y Z . To u l o u k i a n , D O ; B e n B r o w n

© everythingpossible / stock.adobe.com

T

HE PAST 2 decades have witnessed
rapid strides in the field of cancer
medicine by understanding the complex interactions of epigenetics, genotype,
germline mutations, environmental factors,
and social determinants of health resulting
in the evolution of the field of precision medicine (PM).1-3 This understanding has also
led to emerging targeted therapies and the
expansion of personalized medicine.1
Clinical trial accrual in adult cancer
patients is less than 3% across the adult cancer patient population.4 The figures are even
worse in minorities and women.5 In a 2020
analysis of the global participation in clinical
trials, the FDA highlighted the vast difference and disparities between the enrolled
participants. The FDA report revealed that
out of close to 290,000 trial participants
worldwide, 76% were White, 11% were Asian,
and only 7% were Black.4 Comparing these
statistics to the global population of 8 billion people, 60% of the participants reside
in Asia, 16% in Africa, 10% in Europe, and
approximately 8% in Latin America (World
Population Review).6,7 Similarly, a review of
379 clinical trials funded by the US National Institute of Mental Health published in
1995-2004 found that all racial or ethnic
groups except White individuals and African
Americans were underrepresented, and only
about 48% of the studies provided complete
racial or ethnic information.2 Thus, data for
global populations are lacking, and current
guidelines and clinical decisions are based
on insufficiently diverse trials and studies.
Existing models of clinical trials programs
lean on large academic centers and tertiary
care centers to execute clinical trials. This has
inherent challenges when it comes to improving diversity. It can also make disparities
worse. More than 70% of the US population

TA B L E 1 . C O M PA R I N G T R A D I T I O N A L V S J I T C L I N I C A L T R I A L S

TRADITIONAL RANDOMIZED CLINICAL TRIALS

JIT CLINICAL TRIALS

Too much time spent on site feasibility and activating
unproductive sites

Only sites with eligible patients would enroll

Redundant efforts in site initiation

No redundancy

Efforts to identify eligible patients much earlier are
hampered

Identifies patients using technology

No standardization of site procedures across multiple
sites impacts overall speed of accrual

Possibility of providing significant remote support

Multiple IT systems and configurations at every stage

Standardized processes

Sites may have too many trials to cope with screening

Use of a central database replaces multiple IT systems

RWE registries are least utilized

Patient screening is available
The role of RWE is significant
Sites with limited resources and an appropriate ethnic mix
of patients can also participate

IT, information technology; JIT, just in time; RWE, real-world evidence.

lives more than 2 hours from large academic
and tertiary institutions, making localized
participation challenging for many. Additional
barriers include time away from work, child
care needs, and transportation costs.

Implications of Lack of Diversity
in Clinical Trials
When used in a real-world population, newer
drugs that are developed based on clinical
trials that lack these types of diversity can
lead to treatments that are not effective universally and can carry unexpected toxicities
due to biological differences in genomic map
and pharmacogenomics in underrepresented
minorities. Pharmacological difference based
on sex and race may lead to either reduced
activities or increased toxicities.8-9 Females
have a 1.5- to 1.7-fold greater risk of developing an adverse drug reaction. Several drugs
have been withdrawn from the market for sexbased adverse events (AEs).10 The cancer drug
fluorouracil has different toxicity profiles and
AEs. These AEs were observed at a higher rate

in African American individuals.10 Ixazomib
(Ninlaro), approved by the FDA in 2015 for the
treatment of multiple myeloma, had only 1.8%
Black participants in the phase 3 clinical trial
despite African Americans having higher
incidence and prevalence of this disease than
European Americans.11
Establishing diversity in clinical trials is
essential to achieving health equity by ensuring historically underrepresented patient
populations have equal access to and efficacy
from new and investigative therapies that can
help improve outcomes. Taking a real-world
data (RWD)–based approach can help unlock
the ability to find new sites and diverse
patient populations while keeping the focus
on the trusted patient-provider connection
often found in community practices. This can
help bridge the current diversity gaps.

Advantages of Using Just-in-Time
Clinical Trials
The COVID-19 pandemic has created an
alternative path to rapid accrual using 
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JUST-IN-TIME CLINICAL TRIALS

data and remote monitoring technologies
to improve trial accrual efforts and lead
to successful completion, and subsequent
drug approvals. Expanding the availability
of clinical trials to providers irrespective of
their academic and institutional affiliations
could expand the diverse populations who
might benefit from the treatment. This can
be accomplished by establishing a RWD registry as the first step.
Just-in-time trials (JITs) create an immediate opportunity to advance a well-defined
path forward to reducing cancer health
disparities by helping all patients increase
access to clinical trials for precision medicines—especially patients with more diverse
racial, ethnic, and socioeconomic backgrounds. JIT trials unlock opportunities
hiding in plain sight, leveraging patient registries using RWD and real-world evidence
(RWE), patient-centered technologies coupled with standardized processes, remote
support, centralized internal review boards
(IRBs), and no redundancy (TABLE 1). JIT
is about modernizing and changing the
way clinical trial sponsors think about and
approach clinical trials today.
The concept of developing JIT trials is a
recent one. It is particularly well adopted as
a companion to the implementation of PM.
To initiate them, pharmaceutical companies
would need to open a study site only where
patients are located, rather than opening
multiple sites, which adds a burden to already

stretched resources. JIT is based on providing the right access to a trial at the right
time rather than opening hundreds of sites
and not accruing a single patient. JIT reduces
demands for huge paperwork for each study
and labor-intensive archaic paperwork creating an unnecessary burden on sites with
limited resources. The biggest argument for
the use of JIT trials is reducing costs.

Reducing Racial Disparities in PM
The frequency and distribution of cancer
health disparities (CHDs) are uneven across
races. It is undisputed that African Americans, Hispanics and non-White individuals
are disproportionately burdened by 4 drivers of CHDs: access to screening, testing,
clinical trials, and treatment. There are
over 45 types of cancer that do not have any
recommended screening methods; there are
no screens commercially available for melanoma or for cancer of the stomach, kidney,
pancreas, or ovaries, and limited screens
are available for lung cancer. Seventy-one
percent of cancer-related deaths in the US are
in cancers with no recommended screening
guidelines for the broad population. Increasing access to both screening and testing is a
strategic imperative only if they are used. JIT
trials begin with creating RWD by harnessing
demographic, clinical, racial, socioeconomic,
pathological, radiological stage, genomics,
biomarker, and pharmacogenomics data in
ways that affect medical management in over

30% of patients.6,7 This is how we make precision medicine more precise.
The next step is for contract research organizations (CROs) to harness this kaleidoscope
of well-phenotyped patient data and systematically increase accrual of minorities into
clinical trials. Reducing CHDs by increasing
access to screening and access to testing
simultaneously creates a positive feedback
loop that drives increased adoption of clinical trials, even more so JITs. Pharmaceutical
manufacturers now use data from molecularly
targeted biomarker testing, incorporated
in patient registries using RWE to improve
standard-of-care treatment, develop new,
novel targeted therapies, and address health
care disparities. This is measurable progress
for all stakeholders in cancer care.

Accessing JIT Provider Networks
JIT provider networks are critical infrastructure and must be used to reduce CHDs
by increasing access to clinical trials.
Addressing widespread CHDs requires
CROs and clinical trial sponsors to adopt
and use JIT provider networks (FIGURE).
Proprietary patient registries, with the
help of the pharmaceutical industry or decentralized research organizations (DROs),
can screen for patients, process paperwork,
and enroll patients into trials from all
participating sites.
The opportunity to avoid considerable fixed
costs, expenses, and under- or no enrollment

FIGURE. ACCESSING JIT PROVIDER NET WORKS

Registry enables
screen
for patients from
participating sites.

DRO reaches out to
sites and prepares all
docs, and enrollment is
initiated within 1 week.

Patient identified
from registry.

Avoid the expense
and efforts to activate
multiple sites.

DCO, detailed content outline; JIT, just in time.
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Accept the
payment terms in
prenegotiated
contracts of the DCO.
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Abide by executed
master clinical trial
agreements.

Adopt executed
master confidential
disclosure
agreements
across all studies
and platforms.

Use standardized
informed consent
forms.

Use a central
institutional review
board.

STEP 1
(1-2 DAYS)

STEP 2
(1-2 DAYS)

STEP 3
(2-4 DAYS)

STEP 4
(2-4 DAYS)

STEP 5
(1 DAY)

After patient identification
from registry DRO,
IRB contacts the site.
--------------During the call with contact
center, site performs
the patient and site eligibility
checklist and accepts
the rapid start-up process.
--------------After confirming the eligibility
of the patient and site,
the contact center notifies
the clinical team.
--------------Within 24 hours, the clinical
team reviews the form and
determines if the site is
authorized to move forward.

Once authorized, DRO
sends SOW and protocols
to the site.
------------------------CDA and regulatory
paperwork are fully executed.
------------------------A complete protocol package
is sent to the site by DRO.

DRO performs a positive site
screening. Site screening
is imperative if the site
has not participated
in DRO or sponsor trial
in the past 12 months.
--------------The sponsor team formally
approves the site
and rapid enrollment.

The site continues to process
the full protocol package.
------------------------The site obtains the approval
of the CIRB.
The site submits all regulatory
documents. Fully executed
CTA/budget. The site finishes
the required training and
vendor qualifications.
The site receives all
the vendor supplies.
------------------------Regulatory documents receipt
is confirmed
and the requirements
of the site are fulfilled.
------------------------The site receives
the study drug.

Site initiation visit ensues
at the site.
--------------The site is open for
patient enrollment.

STEP 6 (1-2 DAYS)
Patient signs informed
consent form.
--------------The patient fulfills all
inclusion/
exclusion criteria.
--------------Patient treatment
begins.

Once the site has completed step 6 and is open to enrollment, they do not need contact center to prequalify additional patients.
The site can proceed with standard enrollment per protocol.
CDA, confidential disclosure agreement; CIRB, central institutional review board; CTA, central trial agreement; DRO, decentralized research organization; IRB, internal review board; SOW, statement of work.

at multiple sites creates an attractive value
proposition for all parties involved. The
acceleration of all aspects of clinical trial site
readiness is unparalleled through a differentiated JIT study start-up process.
JITs can accomplish in 2 weeks what
many trial sites are unable to accomplish in
2 months.
JIT trials can collapse and consolidate into
days—and into 6 steps or less—a systematic
process that begins first by fast-tracking
patients identified from registry, confirming the eligibility of the patient, and coordinating communications with the clinical
team to rapidly assess and evaluate authorization for participation in the clinical trial
(TABLE 2).
Next, for step 2, upon authorization, the
DRO sends scope of work and protocols to the
site, preceding the execution of confidential
disclosure agreements (CDAs) and all regulatory paperwork.
Now, a complete protocol package is sent to
the site by the DRO. By the fifth or sixth day,
the DRO performs a positive site screening.
This step is imperative if the site has not
participated in DRO or sponsor trial in the
past 12 months. The sponsor team will now
approve or reject the site and begin rapid
enrollment of patients.
In approximately 1 week, the site can
process the full protocol package and obtain
approval from centralized IRB, as well as

execution of clinical trial agreement, budget
approval, and submission of all regulatory
documents. The site is now ready for required
training and vendor qualifications as well as
delivery of supplies.
The site is notified of regulatory documents receipt, and that all requirements are
fulfilled. Generally, in less than 10 days, the
site is ready to receive the study drug.
Upon receipt of the study drug, the site is
ready for step 5, a site initiation visit; following this, the site is open for enrollment.
Finally, the site is ready for patient authorization of informed consent, upon which
the patient fulfills all inclusion/exclusion
criteria, and, in less than 14 days, patient
treatment begins.
In summary, JIT trials provide a rapid solution to a series of problems facing clinical trial
sponsors, oncologists, patients, and society.
In what ways might we reduce the 4 drivers of cancer health disparities in a scalable, systematic, and repeatable way? True
diversity in clinical trials demands doing
things differently today, not tomorrow or in
the future.
The promise of PM requires making PM
more precise, and JIT trials are 1 tool capable
of rapidly increasing access to clinical trials
to develop drugs that treat the diverse and
unique tapestry of patients across the US,
especially patients with more diverse racial,
ethnic, and socioeconomic backgrounds. TT
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JUST-IN-TIME CLINICAL TRIALS

TA B L E 2 . J I T S T U DY S TA R T - U P P R O C E S S

Model to Improve Cancer Care Announced
for Medicare and Medicaid Patients
By Jordyn Sava

T

HE US DEPARTMENT of Health and
Human Services (HHS) and the Centers for Medicare & Medicaid Services
(CMS) announced the Enhancing Oncology
Model (EOM), which is aimed at improving
cancer care for patients with Medicare and
Medicaid and lowering health care costs.1,2

Similar to the Oncology Care Model, EOM will focus on
value-based, patient-centered care for [patients with cancer] undergoing
systemic chemotherapy over time, in 6-month episodes of care. Under
EOM, participants will be incentivized to consider the whole patient
and engage with them proactively, during and between appointments.

Enhanced Services
EOM was designed to improve the ability
of health care providers to deliver care that
centers on patients, considers patients’ individual needs, and generates the best possible
outcomes. The model focuses on supporting
and learning from patients with cancer, their
caregivers, and survivors.
EOM will enhance how health care providers
and patients communicate, especially between
appointment dates. Patients will more easily
reach their providers with questions.
Further enhanced services include access
24 hours a day, 7 days a week, to providers
with real-time access to medical records,
patient navigation services with links to follow-up or support services, access to clinical
trial information, and detailed care plans.
The care plans will provide prognosis,
treatment options, symptom management,
and psychosocial health care. Patients will
not be responsible for any costs incurred
by the implementation of these these
enhanced services.

26

Feedback and Reports
EOM encourages patient feedback focused on
the overall cancer care experience and health
outcomes, such as those related to symptoms,
physical functioning, and behavioral health.
Providers will screen patients for healthrelated social needs, such as lack of proper
nutrition during chemotherapy or limited
access to transportation to attend infusion
appointments, which can contribute to and/
or exacerbate cancer health disparities.
The data sharing requirements between
EOM participants and CMS will allow for a
better understanding of patients’ information
to address inequities and target treatments.
EOM will provide data reports on expenditure and utilization patterns of their patient

Targeted Therapies in Oncology | Vol. 11 No. 11

population to help health care professionals
identify and address health disparities.
It will offer an additional payment for the
provision of enhanced services to patients who
are dually eligible for Medicare and Medicaid.
These additional payments will not be included in practices’ total cost of care responsibility.
EOM participants will ask patients to
routinely report their symptoms in order to
encourage better communication and a more
proactive care response, and EOM participants will be required to submit plans outlining how they will promote health equity.

Inequities Addressed
Additionally, EOM will address inequities
among patients and provide treatments that
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address their unique needs. This new model
supports President Joseph R. Biden’s Unity
Agenda and Cancer Moonshot initiative,
which look to improve the experience of
individuals and their families living with
and surviving cancer.
“No one should have to battle cancer
without access to high quality, coordinated
care,” Xavier Becerra, HHS secretary, said in
a news release.1 “With this new Innovation
Center model for oncology care, we are delivering on President Biden’s call to action to
mobilize every option to address cancer, and
creating a system of care that supports all
patients and their families. We will continue
to do all we can to make access to this care
equitable and end cancer as we know it.”
Previously, the Innovation Center’s Oncology Care Model was tested from July 1, 2016,
through June 30, 2022. This voluntary EOM
comes from what was learned in the previous
model and is expected to continue for 5 years.

A Consistent Approach
Included in the model are oncology practices
that treat patients with Medicare undergoing chemotherapy for breast cancer, chronic
leukemia, lung cancer, lymphoma, multiple
myeloma, prostate cancer, and small intestine/colorectal cancer.
Additionally, EOM will encourage commercial
payers and state Medicaid agencies to match
their needs with its core concepts to allow for
a consistent approach between the payers and
EOM participants’ patient population.

Cancer Moonshot Relaunch
In March 2022, Biden relaunched the Cancer
Moonshot program with the intent of reducing the cancer death rate by at least 50% over
the next 25 years.
Further, the program looks to improve the
experience of these patients and ultimately
eradicate the disease.
The Biden administration has made the
Cancer Moonshot part of its health care
agenda, which also prioritizes lowering
health care costs and expanding patient
coverage. Goals include diagnosing cases
earlier, addressing environmental exposures, dealing with inequities in access to
treatment, accelerating the fight against
pediatric cancers, and learning from the
experiences of all patients.
The Association of Community Cancer
Centers commented that it hopes that EOM
will allow their programs and practices to
improve in their value-based care transformation journeys as they continue to deliver

patients high-quality, equitable, and affordable cancer care.

How This Came About
Under traditional Medicare fee-for-service
plans, oncology providers and suppliers generally receive separate payments for each
item or service furnished to a patient during
the course of their cancer treatment.
This creates a financial incentive for some
providers and suppliers to increase the volume of items and services or prescribe highcost, but not necessarily higher-value, drugs.
These actions may adversely affect the patient
with cancer and the Medicare program.
In addition, traditionally, cancer care has
focused on treating the disease and not the
individual, resulting in fragmented care
(eg, the oncologist’s focus on the patient
is typically limited to the time they are in
an examination room, with limited coordination with other providers involved in a
patient’s care).
Similar to the Oncology Care Model (OCM),
EOM will focus on value-based, patient-centered care for cancer patients undergoing
systemic chemotherapy over time, in
6-month episodes of care.
Under EOM, participants will be incentivized to consider the whole patient and engage
with them proactively, during and between
appointments. The design of EOM builds on
the lessons learned in OCM and incorporates
key learnings from the OCM experience.
EOM aligns payment incentives with care
quality, encouraging EOM participants to
improve quality by implementing participant redesign activities.
This includes some activities that were
successfully implemented in OCM, such
as patient navigation and care planning,
and some that are new to EOM, including
the gradual implementation of electronic
patient-reported outcomes and activities that
promote health equity. TT
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ERLEADA® (apalutamide) is an androgen receptor inhibitor indicated for the treatment of patients with mCSPC or nmCRPC.1

HE NEVER THOUGHT HEʼD SEE THE DAY.
HELP HIM BE THERE . ™

Some of his best moments may not have happened yet.
ERLEADA® may help him be there to experience them.1
Start early with ERLEADA®
to help him live longer.1

Visit erleadahcp.com

INDICATIONS
ERLEADA® (apalutamide) is an androgen receptor
inhibitor indicated for the treatment
of patients with:
• Metastatic castration-sensitive prostate cancer
(mCSPC)
• Non-metastatic castration-resistant prostate
cancer (nmCRPC)
IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Cerebrovascular and Ischemic Cardiovascular
Events — In a randomized study (SPARTAN) of
patients with nmCRPC, ischemic cardiovascular
events occurred in 3.7% of patients treated with
ERLEADA® and 2% of patients treated with placebo. In
a randomized study (TITAN) in patients with mCSPC,
ischemic cardiovascular events occurred in 4.4% of
patients treated with ERLEADA® and 1.5% of patients
treated with placebo. Across the SPARTAN and TITAN
studies, 4 patients (0.3%) treated with ERLEADA® and
2 patients (0.2%) treated with placebo died from an
ischemic cardiovascular event. Patients with history
of unstable angina, myocardial infarction, congestive
heart failure, stroke, or transient ischemic attack
within 6 months of randomization were excluded from
the SPARTAN and TITAN studies.
In the SPARTAN study, cerebrovascular events
occurred in 2.5% of patients treated with ERLEADA®
and 1% of patients treated with placebo. In the TITAN
study, cerebrovascular events occurred in 1.9% of
patients treated with ERLEADA® and 2.1% of patients
treated with placebo. Across the SPARTAN and TITAN
studies, 3 patients (0.2%) treated with ERLEADA® , and

2 patients (0.2%) treated with placebo died from
a cerebrovascular event.
Cerebrovascular and ischemic cardiovascular
events, including events leading to death, occurred
in patients receiving ERLEADA®. Monitor for signs
and symptoms of ischemic heart disease and
cerebrovascular disorders. Optimize management
of cardiovascular risk factors, such as hypertension,
diabetes, or dyslipidemia. Consider discontinuation of
ERLEADA® for Grade 3 and 4 events.
Fractures — In a randomized study (SPARTAN) of
patients with nmCRPC, fractures occurred in 12% of
patients treated with ERLEADA® and in 7% of patients
treated with placebo. In a randomized study (TITAN)
of patients with mCSPC, fractures occurred in 9% of
patients treated with ERLEADA® and in 6% of patients
treated with placebo. Evaluate patients for fracture
risk. Monitor and manage patients at risk for fractures
according to established treatment guidelines and
consider use of bone-targeted agents.
Falls — In a randomized study (SPARTAN), falls
occurred in 16% of patients treated with ERLEADA®
compared with 9% of patients treated with placebo.
Falls were not associated with loss of consciousness
or seizure. Falls occurred in patients receiving
ERLEADA® with increased frequency in the elderly.
Evaluate patients for fall risk.
Seizure — In two randomized studies (SPARTAN and
TITAN), 5 patients (0.4%) treated with ERLEADA® and
1 patient treated with placebo (0.1%) experienced
a seizure. Permanently discontinue ERLEADA® in
patients who develop a seizure during treatment. It
is unknown whether anti-epileptic medications will
prevent seizures with ERLEADA®. Advise patients

Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.

of the risk of developing a seizure while receiving
ERLEADA® and of engaging in any activity where
sudden loss of consciousness could cause harm to
themselves or others.
Embryo-Fetal Toxicity — The safety and efficacy of
ERLEADA® have not been established in females.
Based on findings from animals and its mechanism
of action, ERLEADA® can cause fetal harm and loss of
pregnancy when administered to a pregnant female.
Advise males with female partners of reproductive
potential to use effective contraception during
treatment and for 3 months after the last dose of
ERLEADA® [see Use in Specific Populations (8.1, 8.3)].
ADVERSE REACTIONS
The most common adverse reactions (≥10%) that
occurred more frequently in the ERLEADA®-treated
patients (≥2% over placebo) from the randomized
placebo-controlled clinical trials (TITAN and
SPARTAN) were fatigue, arthralgia, rash, decreased
appetite, fall, weight decreased, hypertension, hot
flush, diarrhea, and fracture.
Laboratory Abnormalities — All Grades (Grade 3-4)
• Hematology — In the TITAN study: white blood
cell decreased ERLEADA® 27% (0.4%), placebo 19%
(0.6%). In the SPARTAN study: anemia ERLEADA®
70% (0.4%), placebo 64% (0.5%); leukopenia
ERLEADA® 47% (0.3%), placebo 29% (0%);
lymphopenia ERLEADA® 41% (1.8%),
placebo 21% (1.6%)
• Chemistry — In the TITAN study:
hypertriglyceridemia ERLEADA® 17% (2.5%),
placebo 12% (2.3%). In the SPARTAN study:
hypercholesterolemia ERLEADA® 76% (0.1%),
placebo 46% (0%); hyperglycemia ERLEADA® 70%

T

TITAN dual primary endpoint, final analysis

ERLEADA® +ADT demonstrated
SUPERIOR OS in men with
mCSPC vs ADT alone 1-3

35

%

REDUCTION IN THE
RISK OF DEATH IN
MEN WITH mCSPC*

HR=0.65; 95% CI: 0.53, 0.79

- Median OS was not reached in the
ERLEADA® + ADT arm compared
with 52.2 months in the ADT arm.
Median follow-up time was
44.0 months1,2
- TITAN primary analysis results:
Median OS: NE vs NE; HR=0.67;
95% CI: 0.51, 0.89; P=0.0053.
Median follow-up time was 22.7
months1,2

Visit erleadahcp.com for more information about

STARTING EARLY WITH ERLEADA®
TO HELP HIM LIVE LONGER.1

(2%), placebo 59% (1.0%); hypertriglyceridemia
ERLEADA® 67% (1.6%), placebo 49% (0.8%);
hyperkalemia ERLEADA® 32% (1.9%),
placebo 22% (0.5%)
Rash — In 2 randomized studies (SPARTAN
and TITAN), rash was most commonly described as
macular or maculopapular. Adverse reactions of rash
were 26% with ERLEADA® vs 8% with placebo. Grade
3 rashes (defined as covering >30% body surface
area [BSA]) were reported with ERLEADA® treatment
(6%) vs placebo (0.5%).
The onset of rash occurred at a median of 83
days. Rash resolved in 78% of patients within a
median of 78 days from onset of rash. Rash was
commonly managed with oral antihistamines, topical
corticosteroids, and 19% of patients received systemic
corticosteroids. Dose reduction or dose interruption
occurred in 14% and 28% of patients, respectively.
Of the patients who had dose interruption, 59%
experienced recurrence of rash upon reintroduction
of ERLEADA®.
Hypothyroidism — In 2 randomized studies
(SPARTAN and TITAN), hypothyroidism was reported
for 8% of patients treated with ERLEADA® and 1.5% of
patients treated with placebo based on assessments
of thyroid-stimulating hormone (TSH) every 4 months.
Elevated TSH occurred in 25% of patients treated with
ERLEADA® and 7% of patients treated with placebo.
The median onset was at the first scheduled

assessment. There were no Grade 3 or 4 adverse
reactions. Thyroid replacement therapy, when
clinically indicated, should be initiated or
dose-adjusted.
DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA® —
Co-administration of a strong CYP2C8 or CYP3A4
inhibitor is predicted to increase the steady-state
exposure of the active moieties. No initial dose
adjustment is necessary; however, reduce the
ERLEADA® dose based on tolerability [see Dosage and
Administration (2.2)].
Effect of ERLEADA® on Other Drugs
CYP3A4, CYP2C9, CYP2C19, and UGT Substrates—
ERLEADA® is a strong inducer of CYP3A4 and
CYP2C19, and a weak inducer of CYP2C9 in humans.
Concomitant use of ERLEADA® with medications that
are primarily metabolized by CYP3A4, CYP2C19,
or CYP2C9 can result in lower exposure to these
medications. Substitution for these medications is
recommended when possible or evaluate for loss
of activity if medication is continued. Concomitant
administration of ERLEADA® with medications that
are substrates of UDP-glucuronosyl transferase
(UGT) can result in decreased exposure. Use caution
if substrates of UGT must be co-administered with
ERLEADA® and evaluate for loss of activity.

P-gp, BCRP, or OATP1B1 Substrates— Apalutamide
is a weak inducer of P-glycoprotein (P-gp), breast
cancer resistance protein (BCRP), and organic anion
transporting polypeptide 1B1 (OATP1B1) clinically.
Concomitant use of ERLEADA® with medications that
are substrates of P-gp, BCRP, or OATP1B1 can result
in lower exposure of these medications. Use caution
if substrates of P-gp, BCRP, or OATP1B1 must be
co-administered with ERLEADA® and evaluate for loss
of activity if medication is continued.
cp-50507v5
*Study Design: TITAN was a phase 3, multicenter,
randomized, double-blind, placebo-controlled trial of
patients with mCSPC (N=1052). Patients had newly
diagnosed mCSPC or relapsed metastatic disease
after an initial diagnosis of localized disease. Patients
with visceral (ie, liver or lung) metastases as the only
sites of metastases were excluded. Patients were
randomized 1:1 to receive ERLEADA® 240 mg orally
once daily or placebo orally once daily. All patients in
the TITAN trial received a concomitant GnRH analog
or had a prior bilateral orchiectomy. The dual primary
endpoints were overall survival and rPFS.1,4
ADT, androgen deprivation therapy; CI, confidence interval; GnRH,
gonadotropin-releasing hormone; HR, hazard ratio;
mCSPC, metastatic castration-sensitive prostate cancer; NE, not
estimable; nmCRPC, non-metastatic castration-resistant prostate cancer;
OS, overall survival; rPFS, radiographic progression-free survival; TITAN,
Targeted Investigational Treatment Analysis of Novel Anti-androgen.

References: 1. ERLEADA® [Prescribing Information]. Horsham, PA: Janssen Biotech, Inc. 2. Chi KN, Chowdhury S, Bjartell A, et al. Apalutamide in patients with
metastatic castration-sensitive prostate cancer: final survival analysis of the randomized, double-blind, phase III TITAN study. J Clin Oncol. 2021;39(20):22942303. 3. A study of apalutamide (JNJ-56021927, ARN-509) plus androgen deprivation therapy (ADT) versus ADT in participants with mCSPC (TITAN).
ClinicalTrials.gov identifier: NCT02489318. Updated March 28, 2022. Accessed March 29, 2022. https://clinicaltrials.gov/ct2/show/NCT02489318
term=apalutamide&cond=prostate+cancer&draw=4&rank=22 4. Chi KN, Agarwal N, Bjartell A, et al. Apalutamide for metastatic, castration-sensitive
prostate cancer. Protocol. N Engl J Med. 2019;381(1):13-24. Accessed March 15, 2022. https://www.nejm.org/doi/suppl/10.1056/NEJMoa1903307/suppl_file/
nejmoa1903307_protocol.pdf
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Cerebrovascular and Ischemic Cardiovascular Events
Cerebrovascular and ischemic cardiovascular events, including events leading to death, occurred
in patients receiving ERLEADA. Monitor for signs and symptoms of ischemic heart disease
and cerebrovascular disorders. Optimize management of cardiovascular risk factors, such as
hypertension, diabetes, or dyslipidemia. Consider discontinuation of ERLEADA for Grade 3 and
4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic cardiovascular events
occurred in 3.7% of patients treated with ERLEADA and 2% of patients treated with placebo. In a
randomized study (TITAN) in patients with mCSPC, ischemic cardiovascular events occurred in
4.4% of patients treated with ERLEADA and 1.5% of patients treated with placebo. Across the
SPARTAN and TITAN studies, 4 patients (0.3%) treated with ERLEADA, and 2 patients (0.2%)
treated with placebo died from an ischemic cardiovascular event.
In the SPARTAN study, cerebrovascular events occurred in 2.5% of patients treated with
ERLEADA and 1% of patients treated with placebo [see Adverse Reactions]. In the TITAN study,
cerebrovascular events occurred in 1.9% of patients treated with ERLEADA and 2.1% of patients
treated with placebo. Across the SPARTAN and TITAN studies, 3 patients (0.2%) treated with
ERLEADA, and 2 patients (0.2%) treated with placebo died from a cerebrovascular event.
Patients with history of unstable angina, myocardial infarction, congestive heart failure, stroke, or
transient ischemic attack within six months of randomization were excluded from the SPARTAN
and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for fracture risk. Monitor
and manage patients at risk for fractures according to established treatment guidelines and
consider use of bone-targeted agents.
In a randomized study (SPARTAN) of patients with non-metastatic castration-resistant prostate
cancer, fractures occurred in 12% of patients treated with ERLEADA and in 7% of patients treated
with placebo. Grade 3-4 fractures occurred in 2.7% of patients treated with ERLEADA and in 0.8%
of patients treated with placebo. The median time to onset of fracture was 314 days (range: 20 to
953 days) for patients treated with ERLEADA. Routine bone density assessment and treatment of
osteoporosis with bone-targeted agents were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castration-sensitive prostate cancer,
fractures occurred in 9% of patients treated with ERLEADA and in 6% of patients treated with
placebo. Grade 3-4 fractures were similar in both arms at 1.5%. The median time to onset of
fracture was 56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine bone
density assessment and treatment of osteoporosis with bone-targeted agents were not performed
in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in the elderly [see Use in
Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated with ERLEADA
compared to 9% of patients treated with placebo. Falls were not associated with loss of
consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue ERLEADA in patients
who develop a seizure during treatment. It is unknown whether anti-epileptic medications will
prevent seizures with ERLEADA. Advise patients of the risk of developing a seizure while receiving
ERLEADA and of engaging in any activity where sudden loss of consciousness could cause harm
to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated with ERLEADA
and one patient treated with placebo (0.1%) experienced a seizure. Seizure occurred from 159
to 650 days after initiation of ERLEADA. Patients with a history of seizure, predisposing factors
for seizure, or receiving drugs known to decrease the seizure threshold or to induce seizure
were excluded. There is no clinical experience in re-administering ERLEADA to patients who
experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females. Based on findings
from animals and its mechanism of action, ERLEADA can cause fetal harm and loss of pregnancy
when administered to a pregnant female. In an animal reproduction study, oral administration
of apalutamide to pregnant rats during and after organogenesis resulted in fetal abnormalities
and embryo-fetal lethality at maternal exposures ≥ 2 times the human clinical exposure (AUC)
at the recommended dose. Advise males with female partners of reproductive potential to use
effective contraception during treatment and for 3 months after the last dose of ERLEADA [see
Use in Specific Populations and Clinical Pharmacology (12.1) in Full Prescribing Information].
ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
• Cerebrovascular and Ischemic Cardiovascular Events [see Warnings and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of
another drug and may not reflect the rates observed in practice.
The most common adverse reactions (≥ 10%) that occurred more frequently in the ERLEADAtreated patients (≥ 2% over placebo) from the randomized placebo-controlled clinical trials
(TITAN and SPARTAN) were fatigue, arthralgia, rash, decreased appetite, fall, weight decreased,
hypertension, hot flush, diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center clinical study, enrolled
patients who had mCSPC. In this study, patients received either ERLEADA at a dose of 240 mg
daily or placebo. All patients in the TITAN study received a concomitant gonadotropin-releasing
hormone (GnRH) analog or had prior bilateral orchiectomy. The median duration of exposure was
20 months (range: 0 to 34 months) in patients who received ERLEADA and 18 months (range: 0.1 to
34 months) in patients who received placebo.

ERLEADA® (apalutamide) tablets
Ten patients (1.9%) who were treated with ERLEADA died from adverse reactions. The reasons
for death were ischemic cardiovascular events (n=3), acute kidney injury (n=2), cardio-respiratory
arrest (n=1), sudden cardiac death (n=1), respiratory failure (n=1), cerebrovascular accident (n=1),
and large intestinal ulcer perforation (n=1). ERLEADA was discontinued due to adverse reactions
in 8% of patients, most commonly from rash (2.3%). Adverse reactions leading to dose interruption
or reduction of ERLEADA occurred in 23% of patients; the most frequent (>1%) were rash, fatigue,
and hypertension. Serious adverse reactions occurred in 20% of ERLEADA-treated patients and
20% in patients receiving placebo.
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in TITAN that occurred
with a ≥2% absolute increase in frequency compared to placebo. Table 2 shows laboratory
abnormalities that occurred in ≥15% of patients, and more frequently (>5%) in the ERLEADA arm
compared to placebo.
Table 1: Adverse Reactions in TITAN (mCSPC)
ERLEADA
N=524
System/Organ Class
All Grades
Grade 3-4
Adverse reaction
%
%
Musculoskeletal and connective tissue disorders
17
0.4
Arthralgiaa
Skin and subcutaneous tissue disorders
28
6
Rashb
Pruritus
11
0.2
Vascular disorders
Hot flush
23
0
Hypertension
18
8

All Grades
%

Placebo
N=527

Grade 3-4
%

15

0.9

9
4.6

0.6
0.2

16
16

0
9

Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the highest severity for
these events is Grade 3
b Includes rash, rash maculo-papular, rash generalized, urticaria, rash pruritic, rash macular,
conjunctivitis, erythema multiforme, rash papular, skin exfoliation, genital rash, rash erythematous,
stomatitis, drug eruption, mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion,
dermatitis, and rash vesicular
Additional adverse reactions of interest occurring in 2%, but less than 10% of patients treated with
ERLEADA included diarrhea (9% versus 6% on placebo), muscle spasm (3.1% versus 1.9% on placebo),
dysgeusia (3.2% versus 0.6% on placebo), and hypothyroidism (3.6% versus 0.6% on placebo).
a

Table 2: Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated Patients and at a Higher
Incidence than Placebo (Between Arm Difference > 5% All Grades) in TITAN (mCSPC)

Laboratory Abnormality
Hematology
White blood cell decreased
Chemistry
Hypertriglyceridemiaa

ERLEADA
N=524
All Grades
Grade 3-4
%
%

All Grades
%

Placebo
N=527

Grade 3-4
%

27

0.4

19

0.6

17

2.5

12

2.3

Does not reflect fasting values
Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center clinical study, enrolled
patients who had nmCRPC. In this study, patients received either ERLEADA at a dose of 240 mg daily or
a placebo. All patients in the SPARTAN study received a concomitant gonadotropin-releasing hormone
(GnRH) analog or had a bilateral orchiectomy. The median duration of exposure was 33 months
(range: 0.1 to 75 months) in patients who received ERLEADA and 11 months (range: 0.1 to 37 months)
in patients who received placebo.
Twenty-four patients (3%) who were treated with ERLEADA died from adverse reactions. The reasons
for death with ≥ 2 patients included infection (n=7), myocardial infarction (n=3), cerebrovascular
event (n=2), and unknown reason (n=3). ERLEADA was discontinued due to adverse reactions in
11% of patients, most commonly from rash (3.2%). Adverse reactions leading to dose interruption
or reduction of ERLEADA occurred in 33% of patients; the most common (>1%) were rash, diarrhea,
fatigue, nausea, vomiting, hypertension, and hematuria. Serious adverse reactions occurred in
25% of ERLEADA-treated patients and 23% in patients receiving placebo. The most frequent serious
adverse reactions (>2%) were fracture (3.4%) in the ERLEADA arm and urinary retention (3.8%) in
the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm in SPARTAN that occurred
with a ≥2% absolute increase in frequency compared to placebo. Table 4 shows laboratory
abnormalities that occurred in ≥15% of patients, and more frequently (>5%) in the ERLEADA arm
compared to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)
a

ERLEADA
N=803
System/Organ Class
All Grades
Grade 3-4
Adverse reaction
%
%
General disorders and administration site conditions
39
1.4
Fatiguea,b
Musculoskeletal and connective tissue disorders
16
0
Arthralgiab
Skin and subcutaneous tissue disorders
c
25
5.2
Rash
Metabolism and nutrition disorders
12
0.1
Decreased appetited
11
0
Peripheral edemae
Injury, poisoning and procedural complications
b
Fall
16
1.7
Fracturef
12
2.7
Investigations
b
Weight decreased
16
1.1
Vascular disorders
Hypertension
25
14
Hot flush
14
0
Gastrointestinal disorders
Diarrhea
20
1.1
Nausea
18
0

a
b
c

d

All Grades
%

Placebo
N=398

Grade 3-4
%

28

0.3

8

0

6

0.3

9
9

0
0

9
7

0.8
0.8

6

0.3

20
9

12
0

15
16

0.5
0

Includes fatigue and asthenia
Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the highest severity for
these events is Grade 3
Includes rash, rash maculo-papular, rash generalized, urticaria, rash pruritic, rash macular,
conjunctivitis, erythema multiforme, rash papular, skin exfoliation, genital rash, rash erythematous,
stomatitis, drug eruption, mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion,
dermatitis, and rash vesicular
Includes appetite disorder, decreased appetite, early satiety, and hypophagia

ERLEADA® (apalutamide) tablets
e
f

ERLEADA® (apalutamide) tablets

Includes peripheral edema, generalized edema, edema, edema genital, penile edema, peripheral
swelling, scrotal edema, lymphedema, swelling, and localized edema
Includes rib fracture, lumbar vertebral fracture, spinal compression fracture, spinal fracture, foot
fracture, hip fracture, humerus fracture, thoracic vertebral fracture, upper limb fracture, fractured
sacrum, hand fracture, pubis fracture, acetabulum fracture, ankle fracture, compression fracture,
costal cartilage fracture, facial bones fracture, lower limb fracture, osteoporotic fracture, wrist
fracture, avulsion fracture, fibula fracture, fractured coccyx, pelvic fracture, radius fracture,
sternal fracture, stress fracture, traumatic fracture, cervical vertebral fracture, femoral neck
fracture, and tibia fracture

Additional clinically significant adverse reactions occurring in 2% or more of patients treated
with ERLEADA included hypothyroidism (8% versus 2% on placebo), pruritus (6% versus 1.5% on
placebo), and heart failure (2.2% versus 1% on placebo).
Table 4: Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated Patients and at a Higher
Incidence than Placebo (Between Arm Difference > 5% All Grades) in SPARTAN (nmCRPC)

Laboratory Abnormality
Hematology
Anemia
Leukopenia
Lymphopenia
Chemistry
Hypercholesterolemiaa
Hyperglycemiaa
Hypertriglyceridemiaa
Hyperkalemia
a

Does not reflect fasting values

ERLEADA
N=803
All Grades
Grade 3-4
%
%

All Grades
%

Placebo
N=398

Grade 3-4
%

70
47
41

0.4
0.3
1.8

64
29
21

0.5
0
1.6

76
70
67
32

0.1
2
1.6
1.9

46
59
49
22

0
1.0
0.8
0.5

Rash
In the combined data of two randomized, placebo-controlled clinical studies, SPARTAN and TITAN,
rash associated with ERLEADA was most commonly described as macular or maculo-papular.
Adverse reactions of rash were reported for 26% of patients treated with ERLEADA versus 8% of
patients treated with placebo. Grade 3 rashes (defined as covering > 30% body surface area [BSA])
were reported with ERLEADA treatment (6%) versus placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment. Rash resolved in 78% of
patients within a median of 78 days from onset of rash. Rash was commonly managed with oral
antihistamines, topical corticosteroids, and 19% of patients received systemic corticosteroids. Dose
reduction or dose interruption occurred in 14% and 28% of patients, respectively. Of the patients
who had dose interruption, 59% experienced recurrence of rash upon reintroduction of ERLEADA.
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical studies, SPARTAN and TITAN,
hypothyroidism was reported for 8% of patients treated with ERLEADA and 1.5% of patients treated
with placebo based on assessments of thyroid-stimulating hormone (TSH) every 4 months. Elevated
TSH occurred in 25% of patients treated with ERLEADA and 7% of patients treated with placebo.
The median onset was at the first scheduled assessment. There were no Grade 3 or 4 adverse
reactions. Thyroid replacement therapy was initiated in 4.9% of patients treated with ERLEADA.
Thyroid replacement therapy, when clinically indicated, should be initiated or dose-adjusted [see
Drug Interactions].
Post-Marketing Experience
The following additional adverse reactions have been identified during post-approval use of ERLEADA.
Because these reactions are reported voluntarily from a population of uncertain size, it is not always
possible to reliably estimate the frequency or establish a causal relationship to drug exposure.
Respiratory, Thoracic and Mediastinal Disorders: interstitial lung disease
Skin and Subcutaneous Tissue Disorders: Stevens-Johnson syndrome/toxic epidermal necrolysis
DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted to increase the steady-state
exposure of the active moieties (sum of unbound apalutamide plus the potency-adjusted unbound
N-desmethyl-apalutamide). No initial dose adjustment is necessary however, reduce the ERLEADA
dose based on tolerability [see Dosage and Administration (2.2) in Full Prescribing Information]. Mild
or moderate inhibitors of CYP2C8 or CYP3A4 are not expected to affect the exposure of apalutamide.
Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer of CYP2C9 in humans.
Concomitant use of ERLEADA with medications that are primarily metabolized by CYP3A4, CYP2C19,
or CYP2C9 can result in lower exposure to these medications. Substitution for these medications
is recommended when possible or evaluate for loss of activity if medication is continued.
Concomitant administration of ERLEADA with medications that are substrates of UDP-glucuronosyl
transferase (UGT) can result in decreased exposure. Use caution if substrates of UGT must be coadministered with ERLEADA and evaluate for loss of activity [see Clinical Pharmacology (12.3) in Full
Prescribing Information].
P-gp, BCRP or OATP1B1 Substrates
Apalutamide was shown to be a weak inducer of P-glycoprotein (P-gp), breast cancer resistance
protein (BCRP), and organic anion transporting polypeptide 1B1 (OATP1B1) clinically. At steady-state,
apalutamide reduced the plasma exposure to fexofenadine (a P-gp substrate) and rosuvastatin
(a BCRP/OATP1B1 substrate). Concomitant use of ERLEADA with medications that are substrates of
P-gp, BCRP, or OATP1B1 can result in lower exposure of these medications. Use caution if substrates
of P-gp, BCRP or OATP1B1 must be co-administered with ERLEADA and evaluate for loss of activity
if medication is continued [see Clinical Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. Based on findings from
animals and its mechanism of action, ERLEADA can cause fetal harm and loss of pregnancy when
administered to a pregnant female [see Clinical Pharmacology (12.1) in Full Prescribing Information].
There are no available data on ERLEADA use in pregnant women to inform a drug-associated risk.
In an animal reproduction study, oral administration of apalutamide to pregnant rats during and after
organogenesis resulted in fetal abnormalities and embryo-fetal lethality at maternal exposures ≥ 2 times
the human clinical exposure (AUC) at the recommended dose (see Data).

Data
Animal Data
In a pilot embryo-fetal developmental toxicity study in rats, apalutamide caused developmental
toxicity when administered at oral doses of 25, 50 or 100 mg/kg/day throughout and after the period
of organogenesis (gestational days 6-20). Findings included embryo-fetal lethality (resorptions) at
doses ≥50 mg/kg/day, decreased fetal anogenital distance, misshapen pituitary gland, and skeletal
variations (unossified phalanges, supernumerary short thoracolumbar rib(s), and small, incomplete
ossification, and/or misshapen hyoid bone) at ≥25 mg/kg/day. A dose of 100 mg/kg/day caused
maternal toxicity. The doses tested in rats resulted in systemic exposures (AUC) approximately
2, 4 and 6 times, respectively, the AUC in patients.
Lactation
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. There are no data on the
presence of apalutamide or its metabolites in human milk, the effect on the breastfed child, or the
effect on milk production.
Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action and findings in an animal reproduction study, advise male
patients with female partners of reproductive potential to use effective contraception during
treatment and for 3 months after the last dose of ERLEADA. [see Use in Specific Populations].
Infertility
Males
Based on animal studies, ERLEADA may impair fertility in males of reproductive potential [see
Nonclinical Toxicology (13.1) in Full Prescribing Information].
Pediatric Use
Safety and effectiveness of ERLEADA in pediatric patients have not been established.
Geriatric Use
Of the 1327 patients who received ERLEADA in clinical studies, 19% of patients were less than
65 years, 41% of patients were 65 years to 74 years, and 40% were 75 years and over.
No overall differences in effectiveness were observed between older and younger patients.
Of patients treated with ERLEADA (n=1073), Grade 3-4 adverse reactions occurred in 39% of patients
younger than 65 years, 41% of patients 65-74 years, and 49% of patients 75 years or older. Falls
in patients receiving ERLEADA with androgen deprivation therapy was elevated in the elderly,
occurring in 8% of patients younger than 65 years, 10% of patients 65-74 years, and 19% of patients
75 years or older.
OVERDOSAGE
There is no known specific antidote for apalutamide overdose. In the event of an overdose, stop
ERLEADA, undertake general supportive measures until clinical toxicity has been diminished or
resolved.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Cerebrovascular and Ischemic Cardiovascular Events
• Inform patients that ERLEADA has been associated with cerebrovascular and ischemic
cardiovascular events. Advise patients to seek immediate medical attention if any symptoms
suggestive of a cardiovascular or a cerebrovascular event occur [see Warnings and Precautions].
Falls and Fractures
• Inform patients that ERLEADA is associated with an increased incidence of falls and fractures
[see Warnings and Precautions].
Seizures
• Inform patients that ERLEADA has been associated with an increased risk of seizure. Discuss
conditions that may predispose to seizures and medications that may lower the seizure threshold.
Advise patients of the risk of engaging in any activity where sudden loss of consciousness could
cause serious harm to themselves or others. Inform patients to contact their healthcare provider
right away if they experience a seizure [see Warnings and Precautions].
Rash
• Inform patients that ERLEADA is associated with rashes and to inform their healthcare provider
if they develop a rash [see Adverse Reactions].
Dosage and Administration
• Inform patients receiving concomitant gonadotropin-releasing hormone (GnRH) analog therapy
that they need to maintain this treatment during the course of treatment with ERLEADA.
• Instruct patients to take their dose at the same time each day (once daily). ERLEADA can be
taken with or without food. Each tablet should be swallowed whole.
• Inform patients that in the event of a missed daily dose of ERLEADA, they should take their normal
dose as soon as possible on the same day with a return to the normal schedule on the following
day. The patient should not take extra tablets to make up the missed dose [see Dosage and
Administration (2.1) in Full Prescribing Information].
• Instruct patients who have difficulty swallowing tablets whole to mix the recommended dose of
ERLEADA tablets with applesauce. Do not crush tablets [see Dosage and Administration (2.3) in
Full Prescribing Information].
Embryo-Fetal Toxicity
• Inform patients that ERLEADA can be harmful to a developing fetus. Advise male patients with
female partners of reproductive potential to use effective contraception during treatment and for
3 months after the last dose of ERLEADA. Advise male patients to use a condom if having sex with
a pregnant woman [see Warnings and Precautions].
Infertility
• Advise male patients that ERLEADA may impair fertility and not to donate sperm during therapy
and for 3 months following the last dose of ERLEADA [see Use in Specific Populations].
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HE DISCOVERY OF antitumor activities of pro-inflammatory cytokines
in animal models led to subsequent
approvals of recombinant interferon
alpha (INF-α) and IL-2.1 Challenges of
targeted cancer treatment with cytokines include
the short half-life of cytokines in the circulation,
significant toxicities at therapeutic doses, and
initial lack of efficacy.2,3 Subsequent immunotherapies such as immune checkpoint inhibitors (ICIs)
and chimeric antigen receptor T cells were found
to be more effective, and their use superseded and
overshadowed that of cytokine-based therapies.1,3
Advances in genomics, molecular engineering, and molecular analysis have helped renew
interest in the antitumor properties of cytokines
and their use as single agents or in combination
with other immunotherapies such as ICIs.1,3 Current-generation cytokines are being engineered
to extend their half-life and improve tumor targeting using polyethylene glycol conjugation,
fusion to tumor-targeting antibodies, alterations
of cytokine/cell receptor–binding affinity, and
other strategies.1,2 A significant number of recent
studies have evaluated the clinical use of these
cancer therapeutics based on numerous cytokines that include, but are not limited to, IFN-α,
IL-2, IL-15, IL-21, IL-12, and IL-10.1-3
Svetomir N. Markovic, MD, PhD, a professor of
medicine and oncology and consultant in the Division of Medical Oncology at Mayo Clinic in Rochester, Minnesota, discussed cytokine-based cancer
treatments in an interview with Targeted Therapies
in Oncology™. Markovic noted that initial antitumor
cytokines were used like most chemotherapeutic
and cytotoxic drugs.
“Cytokines are hormones of the immune system
that were developed the way we develop most drugs
in cancer, by giving people the maximally tolerated dose.” He pointed out that cytokine therapies,
in contrast, should likely follow the “Goldilocks
principle.” “There are optimal doses for hormones.
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Think of diabetes and insulin; there can be too
much, or too little, or just right.” This is likely
the reason behind the initial poor performance of
recombinant IFN-α and IL-2. “The IL-2 doses gave
us approximately 30 seconds of benefit and then
the body started fighting us at every additional
treatment, trying to shut down all of the toxicity
we were generating.”
Here we discuss some of the most recent trial
results and upcoming trials designed to evaluate
new cytokine-based cancer therapies.

Recent Trials
SOT101

SOT101 is a fusion protein consisting of IL-15
linked to the Sushi domain of IL-15 receptor α that
displayed a favorable safety profile and promising
preliminary efficacy signals in a phase 1 study
enrolling patients with advanced solid tumors
(NCT04234113).4 This dose-escalation study is
evaluating subcutaneous injections of SOT101 as
monotherapy and in combination with pembrolizumab (Keytruda) administered in 3-week cycles.4
A total of 51 patients have been treated:
30 with monotherapy and 21 with combination
therapy.4 Pyrexia, chills, lymphopenia, anemia,
transaminase elevation, and vomiting were the
most common treatment-emergent adverse events
(TEAEs), and all were transient.4 The majority of
TEAEs were mild (grade 2 or less), and no treatment-related deaths were observed. A recommended phase 2 dose of 12 μg/kg for SOT101 has
been determined.4
The observed clinical benefit rate of SOT101
monotherapy was 38% among the 13 patients
who received doses of 6 μg/kg to 12 μg/kg. Dose
ranges for the monotherapy group were 0.25 μg/
kg to 15 μg/kg and 1.5 μg/kg to 12 μg/kg in the
combination therapy group.4 A single patient with
ICI-refractory squamous cell carcinoma of the
skin experienced a partial response (PR; duration,
46 days), and 4 ICI-pretreated patients had stable
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Despite a rocky start, cytokine-based cancer therapies have regained significant interest
among investigators, according to recent and upcoming studies. Ongoing research focusing on
IL-2, IL-12, and IL-27, among other cytokines, has led to potential new treatments undergoing
evaluation. Recent advances have exceeded the previous decade’s knowledge base.

disease (SD) ranging from 33 to 183 days.4 The
median duration of clinical benefit was 190 days,
with a median duration on treatment of 84 days.4
The observed clinical benefit rate in patients
receiving the pembrolizumab combination was
63% across all SOT101 doses.4 A single ICInaïve patient with mesothelioma experienced a
complete response (CR) that was ongoing in cycle
5 as of January 2022.4 Three patients (2 ICI-pretreated) experienced PR (range, 51-232 days;
2 ongoing), and 5 patients (3 ICI pretreated)
experienced SD (range, 92-340 days; 2 ongoing).4
The preliminary median duration of clinical
benefit for combination treatment was 131 days,
with a median treatment duration of 113 days
(range, 7-429).4

N-803 Plus BCG
Intravesical administration of N-803 (Anktiva), a
mutant IL-15–based immunostimulatory fusion
protein complex (IL15RαFc), in combination with
BCG in BCG-naïve patients with non–muscle-invasive bladder cancer (NMIBC) resulted in CRs in
all patients for the study duration of 24 months in
a recent phase 1b trial.5 This open-label, 3-cohort,
multicenter trial (QUILT-3.032; NCT03022825) evaluating intravesical injection of N-803 with BCG in
BCG-unresponsive high-grade NMIBC resulted in
significant response rates and clinical outcomes.5
Primary end points included CR at any time
for patients with carcinoma in situ (CIS) and disease-free survival (DFS) rate at 12 months for patients
with papillary NMIBC.5 A total of 160 patients 

With greater
understanding of
the immune system,
the potential of
immune mediators
such as interleukins
is attractive in cancer
and other diseases.
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PARAMETER

PDAC

MSS-CRC

NSCLC

TNBC

SCLC

3.7

5.3

5.0

7.7

2.4

8 (2/26)

12 (3/25)

6 (1/16)

0 (0/2)

50 (1/2)

1.35, 6.64

6.34, 2.96, 0.03

2.73

N/A

1.5

100, 72

60, 56, 43

60

N/A

67

Median follow-up, months
iRECIST ORR, % (n/N)
DOR, months
Tumor reduction, %

DOR, duration of response; MSS-CRC, microsatellite-stable colorectal cancer; NSCLC, non–small cell lung cancer; ORR, objective response rate; PDAC, pancreatic ductal adenocarcinoma; SCLC, small cell lung cancer;
TNBC, triple-negative breast cancer.

(83 CIS, 77 papillary) have been enrolled to
date, with a median of 12 prior BCG doses and
a mean of 4 prior transurethral resections of
bladder tumors.5 Patients with CIS had a CR
rate of 71% (59/83), and the median duration
of CR was 24.1 months; 91% avoided cystectomy and 96% achieved 24-month bladder
cancer–specific progression-free survival
(PFS; progression was defined as progression to MIBC).5 Patients with papillary disease had a 57% 12-month DFS rate and a 48%
24-month DFS rate, and 95% avoided cystectomy.5 For responders requiring cystectomy
(n = 4), median time to procedure was 12.9
months vs 7.8 months for nonresponders
requiring cystectomy (n = 8).5
No grade 4 or 5 treatment-related AEs
(TRAEs) were observed, and the most common grade 1 or 2 TRAEs were dysuria (22%),
pollakiuria (19%), hematuria (18%), fatigue
(16%), and urgency (12%).5 Bladder cancer–
specific overall survival (OS) at 2 years was
99% in patients with BCG-unresponsive
NMIBC, and the activity of N-803 was confined to the bladder, with no measurable
systemic levels.5 The developer of N-803,
ImmunityBio, Inc, submitted a biologics
license application to the FDA on May 23,
2022, for the use of N-803 with BCG to treat
BCG-unresponsive NMIBC CIS with or without Ta or T1 disease.6

SRF388
SRF388 is a fully human IgG1 blocking antibody that targets IL-27, thereby preventing
it from upregulating inhibitory immune
checkpoint receptors and downregulating
proinflammatory cytokines.7 A phase 1
dose-escalation study recruited patients
with advanced treatment-refractory solid
tumors to determine preliminary safety and
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recommended phase 2 doses of SRF388 as
monotherapy and in combination with pembrolizumab (NCT04374877).7
A total of 29 patients were enrolled to
receive SRF388 monotherapy doses of 0.003
to 20 mg/kg; 62% were female, 80% had prior
PD-L1 blockade, and 48% had 4 or more prior
therapies.7 The median age of patients was
64 years, with a median time on study of
9 weeks (range, 0-59).7 TRAEs were observed
in 21% of patients, with only treatment-related
fatigue reported in more than 10% (n = 3),
and all AEs were considered low grade.7
A confirmed PR was observed in a patient
with highly treatment-refractory NSCLC at
8 weeks; the PR was durable for 20 weeks.7
SD was observed in 9 patients (31%) at
8 weeks, with 6 of 9 maintaining durable
disease control at 6 months.7 Durable disease control for more than 20 weeks was
observed in 43% (n = 3/7) of patients with
clear cell renal cell carcinoma (ccRCC). The
pembrolizumab safety cohort (n = 10) and
stage 1 of the ccRCC monotherapy expansion
(n = 17) have fully enrolled.7 A phase 2 dose
of 10 mg/kg was selected based on study
results, with dosing every 3 to 4 weeks.7

TransCon IL-2 β/γ

TransCon IL-2 β/γ is a novel, longacting prodrug with sustained release of an
IL-2Rβ/γ–selective IL-2 analogue designed
to address the shortcomings of current IL-2
cancer immunotherapies such as aldesleukin (a recombinant form of IL-2; Proleukin). The severe AEs associated with these
agents, such as cytokine release syndrome
and vascular leak syndrome, likely result
from the frequent high doses necessitated
by their short half-life and high peak serum
concentration (Cmax).8

In a preclinical study, cynomolgus monkeys received 2 to 3 doses of TransCon IL-2
β/γ intravenously every 2 weeks.8 TransCon
IL-2 β/γ produced a robust increase in
absolute lymphocyte count (ALC) driven
by potent activation and expansion of
CD8-positive (+) T cells, natural killer
(NK) cells, and γδ T cells relative to CD4+
T cells and T-regulatory cells (Tregs).8 After
administration, investigators observed the
following increases compared with predose
levels: greater than 20-fold in ALC, 19-fold
in CD8+ T cells, 50-fold in effector memory CD8+ T cells, 18-fold in NK cells, and
400-fold in γδ T cells.8 TransCon IL-2 β/γ
had a long effective half-life (> 30 hours)
and a low Cmax . Levels of IL-5, IL-6, IFN-β,
and tumor necrosis factor-α remained low,
whereas an induction of soluble CD25 and
the chemokine MCP-1 was seen.8 No signs
of vascular damage, tissue necrosis, pulmonary edema, or eosinophilia were observed
on histopathology.8
These results suggest the potential for
substantial improvement in the therapeutic
index beyond that of current recombinant
IL-2 therapies. TransCon IL-2 β/γ is being
evaluated in the phase 1/2 IL Believe
trial (NCT05081609) as monotherapy
and in combination with pembrolizumab
(see page 35).8
Markovic explained the concept behind
this new IL-2–based therapy. “One potential
explanation for the failure of the original IL-2
treatment [aldesleukin] was that it engaged
the high-affinity [α/β/γ] receptor, thereby
preferentially stimulating [immunosuppressive Tregs]. If we remove the [part of IL-2 that]
binds to the high-affinity receptor and [bind
it to] the low-affinity [β/γ] receptor [instead],
there is potential for greater benefit.”

“We’ve learned more in the past decade than in the previous 5
decades. I think working through those conceptual frames
with novel agents will get us there, and science will win out.”
–Svetomir N. Markovic, MD, PhD

However, Markovic has his doubts about
this approach: “I think one of the reasons
high-dose IL-2 failed is not just because it
triggered Tregs but because it triggered such
an explosion of immune activation that the
entire immunoregulatory system [was stimulated] to shut it down.”

Modakafusp Alfa
Modakafusp alfa (TAK-573) is a unique
immune-targeting cytokine that is also
undergoing evaluation. The agent targets
CD38-expressing cells with attenuated
IFNα2b moieties.9 Increased target selection
is achieved by the specificity for CD38 and
reduced IFN receptor–binding affinity of
this agent’s 2 attenuated IFNα2b molecules,
which are genetically fused to the Fc portion
of a humanized, anti-CD38, IgG4 monoclonal antibody.9 Although modakafusp alfa
has shown strong clinical responses and
immune activation in refractory/relapsed
multiple myeloma, a phase 1b/2 study
(NCT04157517) was conducted to investigate
its safety and preliminary efficacy in metastatic solid tumors.9
A total of 21 patients with a median age
of 63 years and 3 median prior lines of
therapy, 71.4% of whom had gastrointestinal
malignancies, received a dose of modakafusp alfa 0.1 to 1.5 mg/kg every 3 weeks.9
TRAEs occurred in 81% of patients and
included infusion-related reactions (52.4%),
chills (47.6%), and nausea (33.3%); grade 3
or greater TRAEs were reported in 42.9% of
patients and included neutropenia (14.3%)
and hypertension (9.5%).9
A greater than dose-proportional exposure
increase was observed across the dosing
range, with no exposure accumulation associated with dosing every 3 weeks. All patients
(100%) developed posttreatment antidrug
antibodies; the investigators are currently
characterizing this response and its impact.9
A best response of SD was observed in 7 of
the 14 response-evaluable patients, including
1 patient with cutaneous melanoma who experienced 21% target lesion reduction.9 These
results provided proof of mechanism and a
recommended phase 2 dosage of 1.0 mg/kg
every 3 weeks, which will be tested in combination with an ICI in selected tumor types.9

NT-I7 With Pembrolizumab
Phase 2a of the ongoing KEYNOTE A60
trial (NCT04332653) is evaluating NT-I7
(efineptakin alfa), recombinant human IL-7
protein fused to a hybrid Fc region of a human
antibody, in combination with pembrolizumab. Patients with ICI-naïve relapsed/
refractory microsatellite-stable colorectal
cancer (MSS-CRC) or pancreatic ductal
adenocarcinoma (PDAC) are eligible, as are
those with ICI-treated triple-negative breast
cancer (TNBC), non–small cell lung cancer
(NSCLC), and SCLC.10 The primary end point
is objective response rate, with secondary
end points of duration of response, disease
control rate, PFS, and OS.10
Ninety-two patients with metastatic or
locally advanced cancer who had received a
median of 3 prior treatments were enrolled
as of January 2022 (PDAC, n = 32; MSS-CRC,
n = 28; NSCLC, n = 22; TNBC, n = 6; SCLC, n
= 4).10 Results from the 71 evaluable patients
are shown in the TABLE 10.
A sustained peripheral lymphocyte
increase of approximately 3 times the baseline level was observed in all arms.10 NT-I7–
related AEs occurred in 67 (72.8%) of the
92 treated patients, including 56.5% grade
1 or 2, 14.1% grade 3, and 2.2% grade 4.10
These results suggest the addition of NT-I7
to ICI therapy can help overcome primary
resistance to ICIs in ICI-naïve MSS-CRC
and PDAC, and acquired ICI resistance in
ICI-treated TNBC, NSLC, and SCLC.10

Trials in Progress
AU-007

AU-007 is a computationally designed
monoclonal antibody that binds to IL-2
on its CD25-binding epitope, resulting in
redirection of IL-2 (either endogenously
produced or exogenously administered,
eg, as aldesleukin) toward activation of
immune-stimulating T effector and NK
cells while diminishing Treg activation
and expansion.11 AU-007 also converts a
Treg-mediated autoinhibitory loop into an
immune-stimulating loop by binding and
redirecting newly secreted endogenous
IL-2.11 A recently initiated phase 1/2 study
(CP-AU-007-01; NCT05267626) is evaluating
the safety, tolerability, and initial efficacy

of AU-007 alone or combined with aldesleukin in patients with advanced solid tumors,
including melanoma, RCC, and 17 others.11
Phase 1 consists of 3 escalation arms. In arm
A, patients receive escalating doses of AU-007
monotherapy every 2 weeks; in arm B, a single
dose of aldesleukin is received with the initial
AU-007 dose; and in arm C, patients receive
combination therapy with both drugs every
2 weeks.11 Matching expansion cohorts of up
to 20 patients each are planned for phase 2.11

IL Believe
IL Believe is a multicenter, first-inhuman, phase 1/2 study in 3 parts evaluating TransCon IL-2 β/γ in adults with locally
advanced or metastatic solid tumors.12
Patients who are included need 1 or more
measurable lesions per RECIST 1.1 and an
ECOG score of 2 or less.12
Evaluating safety and tolerability and
defining the maximum tolerated dose along
with the recommended phase 2 dose are
primary objectives.12 Parts 1 and 2 (phase 1;
n = 15 patients each) involve dose escalation
of TransCon IL-2 β/γ alone or in combination
with pembrolizumab.12 Part 3 is a phase 2
evaluation of the preliminary clinical efficacy of TransCon IL-2 β/γ combined with
standard-of-care chemotherapy.12

RTX-224-01
RTX-224 is an off-the-shelf allogeneic
therapy consisting of red blood cells engineered to express the costimulatory 4-1BB
ligand and IL-12.13 RTX-224 distribution is
restricted to the vasculature and spleen,
which should limit toxicities previously
observed with agonist 4-1BB monoclonal
antibodies and recombinant IL-12, which are
distributed systemically.13
RTX-224-01 (NCT05219578) is a phase
1/2, first-in-human, multicenter, doseescalation and -expansion study of RTX-224
in patients with relapsed/refractory urothelial cancer, squamous cell carcinoma of the 
head and neck, NSCLC, TNBC, and cutaneous melanoma.13
Approximately 28 patients will be enrolled
to evaluate safety, tolerability, pharmacokinetics, pharmacodynamics, and antitumor activity.13 
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Interleukins
XTX202-01
XTX202 is a masked, tumor-selective recombinant human IL-2 protein
designed to be pharmacologically active
(unmasked by matrix metalloproteases)
only in tumor tissue and inactive in the
systemic circulation.14 The agent was
designed with the goal of producing a
localized antitumor immune response
and limiting exposure of the active
form in nontumor tissue.14 XTX202-01
(NCT05052268) is a first-in-human
phase 1/2 study of XTX202. Phase 1 will
determine the recommended phase 2
dose, and phase 2 will evaluate the efficacy of XTX202 monotherapy in patients
with metastatic RCC and unresectable or
metastatic melanoma.14

Final Thoughts
Markovic compared the immune
system to an orchestra, with 800 to
1000 different regulators working in
concert. The interplay between these
regulators driving acute or chronic
inflammation remains to be elucidated.
“I think cytokines have a role, but I also
sense chemokines have a bigger role,
though they are much more difficult to
target,” he stated concerning ICIs and
cytokine-based therapies.
He added that the first iteration of
cytokine-based therapies taught investigators that increasing doses until
toxicity occurs is not the answer but
focusing on biological measurements is.
Herein lies another issue for Markovic
and colleagues: “We measure many
parameters, but finding those most relevant remains a challenge.” He again
equated this to diabetes and insulin;
without assessing blood glucose levels,
you cannot determine an adequate dose
of insulin. Therefore, what should be
measured to determine the adequate
dose of cytokines?
Markovic remains proud of the
advances made in immunotherapy cancer treatments and has significant hope
for the future. “The more we understand
and unravel the complexities of multicytokine regulation in blood—what hap-
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“I think cytokines
have a role, but I also
sense chemokines
have a bigger role,
though they are much
more difficult to target.”
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itself, why the immune system is allowing the tumor to grow instead of eliminating it—[the closer we will get to highly
efficacious and safe cytokine-based
cancer therapies]. We’ve learned more
in the past decade than in the previous
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get us there, and science will win out.” TT
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MONJUVI is second-line targeted
immunotherapy for adult patients with
DLBCL who are ineligible for transplant1
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).

NCCN

GUIDELINES

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)
recommend tafasitamab-cxix (MONJUVI)
in combination with lenalidomide as a second-line or subsequent therapy
option for DLBCL in patients who are not candidates for transplant.2*

*It is unclear if tafasitamab or loncastuximab tesirine or if any other CD-19 directed therapy would have a negative impact
on the efficacy of subsequent anti-CD19 CAR T-cell therapy.
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.
DLBCL=diffuse large B-cell lymphoma; NCCN=National Comprehensive Cancer Network.

IMPORTANT SAFETY INFORMATION
Contraindications
None.

Warnings and Precautions
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions
(IRRs). 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 fever, chills, rash, 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.

Please see additional Important Safety Information and the Brief Summary
of Prescribing Information on the following pages.
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MONJUVI is second-line targeted immunotherapy for
adult patients with DLBCL who are ineligible for transplant1
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).

L-MIND study design1
• L-MIND was an open-label, multicenter, single-arm study that evaluated the 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 CD20-containing therapy. The median number of prior therapies was 2
• Enrolled patients at the time of the trial were not eligible for or refused ASCT
• 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, as assessed by an Independent Review
Committee using the International Working Group Response Criteria (Cheson 2007)
• Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until
disease progression or unacceptable toxicity

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
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.

Please see additional Important Safety Information and the Brief Summary of Prescribing Information
on the following pages.

1-YEAR PRIMARY ANALYSIS 1 *

HIGH ORR REACHED, with a majority

SUSTAINED REMISSION in patients

of responders achieving CR

with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL
(N=71)1†

1-year primary analysis in patients with R/R DLBCL
(N=71)1†‡

1

Best ORR: 55% (n=39; 95% CI: 43%, 67%)
CR: 37%

Median DoR: 21.7 months (range: 0, 24)

PR: 18%

3-YEAR FOLLOW-UP ANALYSIS 3 *
MONJUVI, in combination
with lenalidomide, was granted
accelerated approval based on
the 1-year primary analysis of the
L-MIND study. The data for the
3-year analysis of the L-MIND
study has not yet been submitted
to or reviewed by the FDA. The
status with respect to potential
inclusion of these data in the
final, FDA-approved labeling has
yet to be determined.
This analysis is exploratory in
nature, and L-MIND was not
designed or powered to evaluate
and compare multiple subgroups.
These results should be interpreted
with caution given the small
sample size, which may lead to
estimates that are unstable.

ORR (3-year analysis)3
3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
Best ORR: 54%§ (n=38; 95% CI: 41%, 66%)
CR: 35%

Response rates in 2L and 3L+ (3-year analysis)3
3-year follow-up analysis in patients with R/R DLBCL (N=71)3†||
100

||

Patients (%)

80

60

43% CR
63% ORR
(n=22; 95%
CI: 45%, 79%)

40

20

‡Kaplan-Meier estimates.1,3

28% CR

20% PR

0

†Assessed by an Independent
Review Committee.1,3
Due to rounding, ORR percentages
may not correspond with the sum of
CR and PR percentages.

PR: 18%

17% PR

2L (n=35)

3L+ (n=36)

Patients who had received
1 prior therapy

Patients who had received
2 or more prior therapies

44% ORR§
(n=16; 95%
CI: 28%, 62%)

§

R/R=relapsed/refractory;
ASCT=autologous stem cell
transplant; ORR=best overall response
rate; DoR=duration of response;
CR=complete response rate;
CI=confidence interval; PR=partial
response rate; NR=not reached.

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
1.0

Proportion of patients in remission

*The cutoff date for the primary
analysis was November 30, 2018
and occurred after the last patient
enrolled had completed 12 months
of follow-up. The cutoff date for
the 3-year follow-up analysis was
October 30, 2020 and occurred
after the last patient enrolled had
completed 35 months of follow-up.3,4

Median DoR (3-year analysis)3
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REACH FOR MONJUVI
MONJUVI is second-line targeted
immunotherapy for adult patients with
DLBCL who are ineligible for transplant 1

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
Warnings and Precautions (cont’d)
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
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%).
The most common adverse reactions (≥20%) were
neutropenia (51%), fatigue (38%), anemia (36%), diarrhea
(36%), thrombocytopenia (31%), cough (26%), pyrexia (24%),
peripheral edema (24%), respiratory tract infection (24%),
and decreased appetite (22%).
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.

To learn more, visit MonjuviHCP.com
For information about patient assistance, visit MyMISSIONSupport.com
Please see the Brief Summary of Prescribing Information on the following pages.
REFERENCES: 1. MONJUVI Prescribing Information. Boston, MA: MorphoSys. 6/2021. 2. Referenced with permission from the NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®) for B-Cell Lymphomas V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved.
Accessed September 22, 2021. To view the most recent and complete version of the guideline, go online to NCCN.org. 3. Data on file. 3-year follow-up
analysis. MorphoSys. Boston, MA. 4. Data on file. CSR. MorphoSys. Boston, MA.

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
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Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation.
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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).
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 fever, chills, rash,
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 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, 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 a 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;
• Cycles 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
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%).

The most common adverse reactions (≥ 20%) were neutropenia, fatigue, anemia,
diarrhea, thrombocytopenia, cough, pyrexia, peripheral edema, respiratory tract
infection, and decreased appetite.
Table 3 summarizes the adverse reactions in L-MIND.
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)
Adverse Reaction

All Grades
(%)

Grade 3 or 4
(%)

Blood and lymphatic system disorders
Neutropenia

51

49

Anemia

36

7

Thrombocytopenia

31

17

Febrile neutropenia

12

12

Fatigue*

38

3.7

Pyrexia

24

1.2

Peripheral edema

24

0

Diarrhea

36

1.2

Constipation

17

0

Abdominal pain^

15

1.2

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

Rash‡

15

2.5

Pruritus

10

1.2

General disorders and administration site conditions

Gastrointestinal disorders

Respiratory, thoracic and mediastinal disorders

Infections

Metabolism and nutrition disorders

Musculoskeletal and connective tissue disorders

Skin and subcutaneous 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
^
Abdominal pain includes abdominal pain, abdominal pain lower, and abdominal
pain upper
‡Rash includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash pustular
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
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4.1

Laboratory Abnormality
Chemistry

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

1The 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.

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
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.

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
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Epcoritamab Delivers
High Responses in DLBCL
By Kristi Rosa
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survival rate of 55% at 4 years. As such, novel therapeutic approaches are needed for this population.
Epcoritamab binds to CD3 on T cells and CD20
on B cells to elicit the T cell–mediated killing of
CD20-positive, malignant B cells. When used in
combination with R-CHOP, epcoritamab-mediated
T-cell cytotoxicity is maintained, according to the
study investigators.
Previously, data from the dose-escalation
portion of the phase 1/2 EPCORE NHL-1 trial
(NCT03625037) showed that epcoritamab monotherapy had an acceptable toxicity profile with
strong antitumor activity in patients with heavily
pretreated B-cell non-Hodgkin lymphoma.2
The agent elicited an ORR of 68% (95% CI, 45%86%) in patients with relapsed/refractory DLBCL,
which included a CR rate of 45% when given at full
doses ranging from 12 mg to 60 mg. When administered at 48 mg, epcoritamab produced an ORR of
88% (95% CI, 47%-100%), with a CR rate of 38%. In
patients with relapsed/refractory follicular lymphoma, epcoritamab induced an ORR of 90% (95%
CI, 55%-100%), with a CR rate of 50% when given at
full doses of 0.76 mg to 48 mg.
Arm 1 of the open-label, multicenter EPCORE
NHL-2 trial comprised patients with newly

diagnosed, CD20-positive DLBCL, an International
Prognostic Index (IPI) score of 3 or greater, an
ECOG performance status of 0 to 2, measurable
disease, and acceptable organ function.
The dose-escalation portion of the trial included
10 patients (FIGURE 1). Subcutaneous epcoritamab was given at 24 mg (n = 4) or 48 mg (n = 6)
weekly for cycles 1 through 4, every 3 weeks
for cycles 5 and 6, and every 4 weeks for cycle
7 and on. R-CHOP was also administered in cycles
1 through 6. The primary objectives were dose-limiting toxicities, safety, and tolerability.
A total of 23 patients were included in the dose-expansion phase of the trial. In this phase, patients
received subcutaneous epcoritamab at 48 mg
every week for cycles 1 to 4, every 3 weeks for
cycles 5 and 6, and every 4 weeks for cycle 7
and on, in combination with R-CHOP for cycles 1
through 6. The primary objective of this portion of
the research was antitumor activity.
Among the 33 patients evaluated, the median
age was 66 years (range, 19-82). Fifty-five percent
of patients were male, 48% had an ECOG performance status of 1, 79% had Ann Arbor stage IV
disease, 55% had an IPI score of 3, and 85% had de
novo disease. The median time from diagnosis to
first dose of treatment was 26 days (range, 5-70).
At a data cutoff date of March 25, 2022, 73% of 
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INVESTIGATOR
PERSPECTIVES

with the latest clinical
trial updates
The Investigator Perspectives
video series features an expert
discussing the latest clinical
trial updates and patient care
management.

Dose escalation (n = 10)

Expansion (n = 23)

Step-up dosing

Step-up dosing

Epcoritamab (SC)
24 mg (n = 4) or
48 mg (n = 6)
once weekly C1-4
once every 3 weeks C5-6

+
R-CHOP
C1-6

once every 4 weeks C7+

Epcoritamab (SC)
48 mg
once weekly C1-4
once every 3 weeks C5-6

+
R-CHOP
C1-6

once every 4 weeks C7

C, cycle; R-CHOP, rituximab, cyclophosphamide, doxorubicin hydrochloride, vincristine, and prednisone; SC, subcutaneous.

NEWLY RELEASED

Are Combinations the
Answer in Metastatic RCC?
Robert J. Motzer, MD, provides
perspective on recent data from the
phase 3 CLEAR trial (Study 307)/
KEYNOTE-581 for advanced renal
cell carcinoma.

Scan the
QR Code to
Watch Now
or Bookmark

the 33 patients were still receiving treatment
with the combination and 18% had discontinued the regimen. Reasons for discontinuation
included disease progression (6%), toxicity
(3%), or another unspecified reason (9%).
Three patients had completed treatment.
The median number of epcoritamab
cycles initiated was 9 (range, 1-15), and
the median duration of treatment was
6.3 months (range, 0.6-11.5). Fifty-two percent
of patients required a dose delay of epcoritamab
because of a treatment-emergent adverse
effect (TEAE). Moreover, 91% of patients completed 6 cycles of R-CHOP.
Regarding safety, the most common
TEAEs included anemia (grade 1/2, 33%;
grade 3, 27%), neutropenia (grade 1/2, 6%;
grade 3, 9%), cytokine release syndrome
(grade 1/2, 48%; grade 3, 3%), nausea (grade
1/2, 45%), and injection-site reaction (grade
1/2, 42%). TEAEs also included constipation
(grade 1/2, 33%; grade 3, 3%), fatigue (grade
1/2, 36%), peripheral sensory neuropathy
(grade 1/2, 33%), and pyrexia (grade 1/2,
33%). Additional ones were peripheral
edema (grade 1/2, 27%), cough (grade 1/2,
21%), diarrhea (grade 1/2, 18%; grade 3, 3%),
dyspnea (grade 1/2, 18%), headache (grade
1/2, 21%), and thrombocytopenia (grade 1/2,
12%; grade 3, 9%). Further, 45% of patients
experienced grade 4 neutropenia, and 3%
experienced grade 4 dyspnea.
No events of tumor lysis syndrome were
reported, although 1 patient experienced

44

grade 2 immune effector cell–associated
neurotoxicity syndrome, which resolved in
4 days. Additionally, 17 of the 33 patients
experienced CRS; 27% experienced a grade 1
event, 21% experienced a grade 2 event, and
3% experienced grade 3 CRS. All these cases
resolved, with a mean of 2 days to resolution
(range, 1-11). No patients discontinued treatment due to CRS. Fifteen percent of these
patients received tocilizumab (Actemra).
“CRS was mostly low grade, and all cases
resolved,” the study authors wrote. “CRS
occurrence was predictable; most cases
occurred following the first full dose with a
median time to onset of 2 days.” TT
REFERENCES
1. Clausen MR, Offner F, Belada D, et al. Subcutaneous epcoritamab + R-CHOP for first-line treatment of patients with high-risk diffuse
large B-cell lymphoma: phase 1/2 update. Abstract presented at:
2022 European Hematology Association Congress; June 9-17, 2022;
Vienna, Austria. Abstract P1214. Accessed July 8, 2022. https://bit.
ly/3uxWH8v
2. Hutchings M, Mous R, Clausen MR, et al. Dose escalation of subcutaneous epcoritamab in patients with relapsed or refractory B-cell
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2021;398(10306):1157-1169. doi:10.1016/S0140-6736(21)00889-8
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Talquetamab/Daratumumab
Combination Appears Safe in Patients
With Anti-CD38–Refractory Myeloma
By Caroline Seymour
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ESULTS FROM THE phase 1b TRIMM2 study (NCT04108195) showed early
onset and durable deep responses
with
talquetamab
and
daratumumab
and hyaluronidase-fihj (Darzalex Faspro) in
heavily pretreated patients who were anti-CD38
refractory to multiple myeloma, according to
data presented during the European Hematology Association 2022 Congress held in June.1
At a median follow-up of 5.1 months, the
objective response rate (ORR) was 80.4%
(n = 41) in response-evaluable patients
(n = 51). The rate of complete response (CR)
or better was 29.4% (n = 15) with the combination, and the rate of very good partial
response (VGPR) or better was 62.7% (n = 32).
The ORR in patients with prior anti-CD38
exposure was 77.3% (n = 34/44) (TABLE 1).
“Data from TRIMM-2 support the use
of talquetamab and daratumumab as a
novel
immunotherapy-based
approach
for the treatment of patients with anti–
CD38–exposed myeloma,” lead study author
Niels van de Donk, MD, PhD, professor of
hematology and cancer immunology at Vrije
Universiteit Amsterdam and a hematologist
at VU University Medical Center in Amsterdam, Netherlands, said in the presentation.
Talquetamab is a first-in-class, off-theshelf, T-cell–redirecting, bispecific antibody
that targets GPRC5D and CD3 receptors. As a
human IgG1k monoclonal antibody targeting
CD38 with a direct on-tumor and immunomodulatory mechanism of action, daratumumab monotherapy elicits T-cell expansion
and has enhanced T-cell cytotoxic potential.
The combination of talquetamab and daratumumab has the potential to demonstrate
synergistic clinical activity, and preclinical

studies have shown that the addition of
daratumumab
enhanced
talquetamabmediated lysis of multiple myeloma cells.
The open-label, multicenter, multicohort trial
enrolled adult patients with multiple myeloma
diagnosed according to International Myeloma Working Group criteria. Patients must
have received at least 3 prior lines of therapy
or be double refractory to a proteasome inhibitor and an immunomodulatory drug (IMiD).
Treatment with an anti-CD38 monoclonal
antibody was permitted if it was administered
at least 90 days prior to enrollment.
In part 1, investigators identified the recommended phase 2 dose (RP2D) of the combination. In part 2, the safety of the regimen
was characterized at the RP2D. Antitumor
activity, pharmacokinetic (PK), and pharmacodynamic (PD) activity also were assessed.
Talquetamab was administered subcutaneously at a dose of 800 μg/kg every 2 weeks
(n = 44) or 400 μg/kg every week (n = 14).
Daratumumab was administered according
to the approved subcutaneous schedule, at
a dose of 1800 mg every week for the first
2 cycles, every 2 weeks in cycles 3 through
6, and monthly thereafter.
Step-up dosing was used for talquetamab,
and premedications including steroids were
limited to step-up doses and the first full
dose of talquetamab.
Regarding patient demographics and patient
characteristics, the median number of prior
lines of therapy received in the 400-μg/kg
and 800-μg/kg cohorts were 6 (range, 4-16)
and 5 (range, 2-14), respectively. Most patients
were refractory to CD38 antibodies, namely
78.6% and 75.0%, respectively. In addition,
57.1% and 63.6% of patients, respectively,

were triple-class refractory. Penta-refractory
disease was present in 35.7% and 27.3% of
patients, respectively.
Van de Donk also stated that approximately 50% of patients in both cohorts had
prior BCMA-targeted therapy: an antibodydrug conjugate, chimeric antigen receptor
T-cell therapy, or a bispecific antibody.
The median follow-up in the 400-μg/kg
cohort was 6.7 months. In this cohort of
response-evaluable patients (n  = 14), the
ORR was 71.4%; 28.6% of patients experienced CR or VGPR.
The median follow-up in the 800-μg/kg
cohort was 4.2 months. In this cohort of
response-evaluable patients (n = 37), the
ORR was 83.8%; 29.7% and 35.1% of patients
achieved a CR or VGPR or better, respectively.
The time to first confirmed response in
both cohorts was 1.0 month (range, 0.9-6.5).
Notably, the median duration of response
was not reached, and at a median follow-up
of 6.5 months (range, 1.6-19.6) in responders
(n = 41), 90.2% remained on treatment.

Safety Report
In terms of safety, the combination was tolerable and displayed a safety profile that was
comparable to each agent alone.
Hematologic adverse effects (AEs) occurring in at least 20% of patients in the 400-μg/kg
arm included anemia (any grade, 57.1%; grade
3/4, 35.7%), thrombocytopenia (any grade,
42.9%; grade 3/4, 28.6%), neutropenia (any
grade, 35.7%; grade 3/4, 28.6%), and lymphopenia (any grade, 57.1%; grade 3/4, 57.1%).
A lower incidence of these AEs occurred
in the 800-μg/kg arm: anemia (any grade,
43.2%; grade 3/4, 18.2%), thrombocytopenia 
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EVALUABLE PATIENTS
PARAMETER

Follow-up, median (range)

TALQUETAMAB 400 μG/KG
ONCE WEEKLY
+ DARATUMUMAB (n = 14)

TALQUETAMAB 800 μG/KG
ONCE EVERY 2 WEEKS
+ DARATUMUMAB (n = 37)

6.7 months (1.9-19.6)

4.2 months (0.2-12.3)

ORR, n (%)

10 (71.4)

31 (83.8)

CR/sCR

4 (28.6)

11 (29.7)

VGPR

4 (28.6)

13 (35.1)

PR

2 (14.3)

7 (18.9)

SD

4 (28.6)

4 (10.8)

PD

0

2 (5.4)

1.0 month (0.9-2.4)

1.0 month (0.9-6.5)

Time to first confirmed response,
median (range)

CR, complete response; ORR, overall response rate; PD, progressive disease; PR, partial response; sCR, stringent complete response; SD, stable
disease; VGPR, very good partial response.

(any grade, 34.1%; grade 3/4, 15.9%), neutropenia (any grade, 31.8%; grade 3/4,
20.5%), and lymphopenia (any grade, 15.9%;
grade 3/4, 15.9%).
One patient discontinued talquetamab
because of grade 2 toxic skin eruption.
Cytopenias were predominantly seen in
step-up and cycle 1 and 2 doses; these events
resolved in most cases.
Nonhematologic AEs in the 400-μg/kg arm
were cytokine release syndrome (CRS; grade
1, 57.1%; grade 2, 14.3%), dysgeusia (any grade,
71.4%), dry mouth (any grade, 71.4%), skin exfoliation (any grade, 50%), pruritus (any grade,
42.9%), headache (any grade, 21.4%), back
pain (any grade, 21.4%), arthralgia (any grade,
28.6%), cough (any grade, 28.6%), dizziness
(any grade, 35.7%), nausea (any grade, 35.7%),
weight decrease (any grade, 42.9%), decreased
appetite (any grade, 21.4%; grade 3/4, 7.1%),
and oropharyngeal pain (any grade, 21.4%).
In the 800-μg/kg arm, investigators
also reported CRS (grade 1, 52.3%; grade 2,
25.0%), dysgeusia (any grade, 59.1%, grade
3/4, not applicable), dry mouth (any grade,
40.9%), skin exfoliation (any grade, 29.5%),
pruritus (any grade, 22.7%), headache (any
grade, 25.0%), back pain (any grade, 25.0%;
grade 3/4, 2.3%), arthralgia (any grade,
20.5%), cough (any grade, 20.5%), dizziness
(any grade, 18.2%), nausea (any grade,
18.2%), weight decrease (any grade, 15.9%),
decreased appetite (any grade, 20.5%), and
oropharyngeal pain (any grade, 20.5%).
Most patients had skin- and/or nail-related
AEs (81.0%), most commonly skin exfoliation;
13.8% had grade 1/2 nail disorders, and rashes
were mostly grade 1/2. Moreover, 5.2% of
patients had grade 3 maculopapular rash, and

46

all cases resolved with steroids; most were
able to be rechallenged with the combination.
Notably, 53.4% of patients had infections;
17.2% were grade 3 or higher in severity.
One patient died because of treatmentrelated pneumonia.
Regarding CRS, the time to onset was
3 days (range, 2-4) in the 400-μg/kg cohort
and 2 days (range, 1-4) in the 800-μg/kg
cohort; the median duration in both arms was
2 days. Most patients received supportive
care in the 400-μg/kg (64.3%) and 800-μg/kg
(68.2%) cohorts, and no discontinuations
occurred because of this toxicity.
Two patients had immune effector cell–
associated neurotoxicity syndrome, both of
which were grade 1 and resolved within 1 day.
Van de Donk also reported that PK and PD
analyses indicated that the combination led to
T-cell activation and induction of CD38+ and
CD8+ T cells. “The efficacy and pharmacodynamic profile of talquetamab plus daratumumab
suggest that higher response rates may be
observed in patients who are not refractory to
anti-CD38 treatment,” van de Donk said.
Other talquetamab-based regimens that
include combinations with daratumumab,
IMiDs, teclistamab, and/or a PD-1 inhibitor are being evaluated in phase 1
studies (NCT05050097; NCT04586426;
NCT05338775). TT
REFERENCE
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Future Directions for
Addressing Unmet Needs in
the Multiple Myeloma Space
Paul G. Richardson, MD, clinical program
leader and director for clinical research,
Jerome Lipper Multiple Myeloma Center,
institute physician at Dana-Farber Cancer
Institute, and RJ Corman professor of
Medicine at Harvard Medical School,
discusses the unmet medical needs that still
exist in the multiple myeloma space.
View more at
targetedonc.com/link/1862
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Cilta-cel Shows Deep and
Durable Responses for R/R
Multiple Myeloma
Jesus G. Berdeja, MD, director of multiple
myeloma research at the Sarah Cannon Research
Institute and hematology specialist at Tennessee
Oncology, discusses the results of the CARTITUDE-1
trial (NCT03548207) for CAR T-cell therapy with the
newly approved agent ciltacabtagene autoleucel
(cilta-cel; Carvykti) for relapsed/refractory
multiple myeloma. Progression-free survival
(PFS) was not reached at 2 years, suggesting that
the median PFS will be over 2 years.
View more at
targetedonc.com/link/1863
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Ibrutinib/Venetoclax Combination
Improves MRD Negativity
in Blood, Marrow in CLL
By Kristi Rosa
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HE COMBINATION OF venetoclax (Venclexta) and ibrutinib (Imbruvica) showed
very high rates of minimal residual disease
(MRD) negativity in the blood and marrow of
patients with previously untreated chronic lymphocytic leukemia (CLL), according to data from an
interim analysis of the National Cancer Research
Institute FLAIR trial (ISRCTN01844152) presented
during the European Hematology Association 2022
Congress.1 No patients who received ibrutinib
monotherapy (n = 138) achieved MRD negativity
in the peripheral blood (95% CI, 0%-2.64%) or marrow (95% CI, 0%-2.64%) at 2 years vs 65.4% (95%
CI, 56.81%-73.38%) and 71.3% (95% CI, 62.95%78.75%), respectively, of those who received ibrutinib plus venetoclax (n = 136; P < .0001).
Because no patients achieved MRD-negative remission in the ibrutinib monotherapy arm, investigators
needed to apply penalized logistic regression models
to allow for finite parameter estimation. Doing this
revealed a 454-fold chance of achieving MRD negativity with the doublet vs the monotherapy, which
was statistically significant (95% CI, 29.0-71.22;
P < .0001). No significant difference was observed
with regard to gender, age, or stage of disease.
“Ibrutinib plus venetoclax in this interim analysis showed very high rates of MRD negativity in
the blood and the marrow; this was at least numerically higher for patients with IGHV-unmutated
disease at 2 years vs those with mutated disease,
and for those with 11q deletion vs those with isolated 13q deletion,” Peter Hillmen, PhD, MBChB,
lead study author and honorary consultant hematologist at Leeds Teaching Hospitals NHS Trust,
England, said in a presentation on the data.

Study Design and Characteristics
FLAIR is an adaptive design trial launched to
answer several questions, according to Hillmen.
The initial trial opened in 2014 and compared
treatment with ibrutinib plus rituximab (Rituxan)
with fludarabine, cyclophosphamide, and rituximab
(FCR) in 771 patients with previously untreated
CLL. Data showed that the ibrutinib combination
resulted in superior progression-free survival
(PFS) vs FCR in this patient population.2 At a
median follow-up of 52.7 months, the median PFS
had not been reached with ibrutinib/rituximab vs
66.53 months with FCR (HR, 0.44; 95% CI, 0.320.60; P < .001). “It became clear that additional
combinations were of interest…and so, at the end of
2017, we added 2 arms to FLAIR: the control arm
of ibrutinib monotherapy and ibrutinib plus venetoclax,” Hillmen explained.
First, investigators compared ibrutinib with
ibrutinib plus venetoclax, with a primary end
point of MRD negativity.
At the meeting, Hillmen shared data from the
planned interim analysis, where half of these
patients had reached 2 years post randomization
and had MRD results.
Hillmen added that data on the primary end point
comparing ibrutinib plus venetoclax with FCR in
523 patients are expected next year.
“The other difference with FLAIR compared with
most trials is that we have a fixed duration of ibrutinib; we do not continue ibrutinib until disease progression,” Hillmen noted. “Also, within the ibrutinib
arm, we have stopping rules dependent on MRD. We
reasoned that we need to continue treatment beyond

Peter Hillmen, PhD, MBChB
Honorary Consultant Hematologist
Leeds Teaching Hospitals
NHS Trust
London, United Kingdom
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In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

ADD TO THE MOMENTUM
®
WITH DARZALEX + Rd IN FRONTLINE
Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

IMPORTANT SAFETY INFORMATION
DARZALEX® AND DARZALEX FASPRO®:
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in
patients with a history of severe hypersensitivity to daratumumab,
hyaluronidase (for DARZALEX FASPRO®), or any of the components
of the formulations.
DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related
reactions including anaphylactic reactions. These reactions can
be life-threatening, and fatal outcomes have been reported. In
clinical trials (monotherapy and combination: N=2066), infusionrelated reactions occurred in 37% of patients with the Week 1 (16
mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6%
with subsequent infusions. Less than 1% of patients had a Grade
3/4 infusion-related reaction at Week 2 or subsequent infusions.
The median time to onset was 1.5 hours (range: 0 to 73 hours).
Nearly all reactions occurred during infusion or within 4 hours of
completing DARZALEX®. Severe reactions have occurred, including
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia,
headache, laryngeal edema, pulmonary edema, and ocular
adverse reactions, including choroidal effusion, acute myopia, and
acute angle closure glaucoma.

Signs and symptoms may include respiratory symptoms, such as
nasal congestion, cough, throat irritation, as well as chills, vomiting,
and nausea. Less common signs and symptoms were wheezing,
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and
blurred vision.
When DARZALEX® dosing was interrupted in the setting of ASCT
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 months),
upon re-initiation of DARZALEX®, the incidence of infusion-related
reactions was 11% for the first infusion following ASCT. Infusionrelated reactions occurring at re-initiation of DARZALEX® following
ASCT were consistent in terms of symptoms and severity (Grade
3 or 4: <1%) with those reported in previous studies at Week 2 or
subsequent infusions. In EQUULEUS, patients receiving combination
treatment (n=97) were administered the first 16 mg/kg dose at Week
1 split over two days, ie, 8 mg/kg on Day 1 and Day 2, respectively.
The incidence of any grade infusion-related reactions was 42%, with
36% of patients experiencing infusion-related reactions on Day 1 of
Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics, and
corticosteroids. Frequently monitor patients during the entire
infusion. Interrupt DARZALEX® infusion for reactions of any severity
and institute medical management as needed. Permanently
discontinue DARZALEX® therapy if an anaphylactic reaction or
life-threatening (Grade 4) reaction occurs and institute appropriate
emergency care. For patients with Grade 1, 2, or 3 reactions,
reduce the infusion rate when re-starting the infusion.

Powerful efficacy to start the treatment journey1,4

Efficacy results in long-term follow-up2,3

After a median ~30 months* of follow-up, mPFS was not
reached with DARZALEX® + Rd vs 31.9 months with Rd alone.1,4

At median ~5 years (56 months)‡ of follow-up, mPFS was
not reached with DRd vs 34.4 months with Rd alone.2

• 70.6% of patients had not progressed with DRd vs 55.6% of

• 53% of patients had not progressed after ~5 years of

patients in the Rd group (DRd: 95% CI, 65.0–75.4; Rd: 95% CI,
49.5–61.3)†

44%

reduction in the risk of disease progression or
death with DRd vs Rd alone (HR=0.56; 95% CI,
0.43–0.73; P<0.0001)

Demonstrated safety profile

treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58;
Rd: 95% CI, 23–35)†

47%

reduction in the risk of disease progression or death
with DRd vs Rd alone (HR=0.53; 95% CI, 0.43–0.66)

These ~5-year analyses were not adjusted for multiplicity
and are not included in the current Prescribing Information.

(median treatment duration of 25.3 months)1

• The most common adverse reactions (≥20%) were upper

respiratory infection, neutropenia, IRRs, thrombocytopenia,
diarrhea, constipation, anemia, peripheral sensory
neuropathy, fatigue, peripheral edema, nausea, cough,
pyrexia, dyspnea, and asthenia

• Serious adverse reactions with a 2% greater incidence in the

DRd arm compared with the Rd arm were pneumonia (DRd
15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration
(DRd 2% vs Rd <1%)

MAIA Study Design: A phase 3 global, randomized, open-label
study, compared treatment with DRd (n=368) to Rd (n=369) in
adult patients with newly diagnosed, transplant-ineligible multiple
myeloma. Treatment was continued until disease progression or
unacceptable toxicity. The primary efficacy endpoint was PFS.1

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d);
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4
†
Kaplan-Meier estimate.
‡
Range: 0.03-69.52 months.3
§
TEAEs are defined as any adverse event (AE) that occurs after start of the first study
treatment through 30 days after the last study treatment; or the day prior to start of
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered
drug related (very likely, probably, or possibly related) regardless of the start date
of the event; or any AE that is present at baseline but worsens in toxicity grade or is
subsequently considered drug related by the investigator.
ll
3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does
not account for all aspects of treatment. For intravenous daratumumab, median
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were
approximately 7, 4, and 3 hours, respectively.1,5

To reduce the risk of delayed infusion-related reactions, administer
oral corticosteroids to all patients following DARZALEX® infusions.
Patients with a history of chronic obstructive pulmonary disease
may require additional post-infusion medications to manage
respiratory complications. Consider prescribing short- and longacting bronchodilators and inhaled corticosteroids for patients with
chronic obstructive pulmonary disease.
Ocular adverse reactions, including acute myopia and narrowing
of the anterior chamber angle due to ciliochoroidal effusions with
potential for increased intraocular pressure or glaucoma, have
occurred with DARZALEX® infusion. If ocular symptoms occur,
interrupt DARZALEX® infusion and seek immediate ophthalmologic
evaluation prior to restarting DARZALEX®.

DARZALEX FASPRO®: 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®. Fatal reactions have been
reported with daratumumab-containing products, including
DARZALEX FASPRO®.
Systemic Reactions
In a pooled safety population of 898 patients with multiple
myeloma (N=705) or light chain (AL) amyloidosis (N=193) who
received DARZALEX FASPRO® as monotherapy or in combination,
9% of patients experienced a systemic administration-related

Safety results in long-term follow-up

(median treatment duration of 47.5 months)2
At median ~5 years of follow-up2,3:

• Most frequent TEAEs

§
≥30% were diarrhea, neutropenia,
fatigue, constipation, peripheral edema, anemia, back
pain, asthenia, nausea, bronchitis, cough, dyspnea,
insomnia, weight decreased, peripheral sensory
neuropathy, pneumonia, and muscle spasms

• Grade 3/4 infections were 41% for DRd vs 29% for Rd
• Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd

vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%),
leukopenia (12% vs 6%), and cataract (11% vs 11%)

These ~5-year analyses are not included in the current
Prescribing Information.

With an ~3 to 5 minute subcutaneous injection,
DARZALEX FASPRO® can be administered substantially faster
than intravenous daratumumab1,5 II

See the latest data rolling out.
Visit FrontlineMomentum.com

reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic administration-related
reactions occurred in 8% of patients with the first injection, 0.3% with
the second injection, and cumulatively 1% with subsequent injections.
The median time to onset was 3.2 hours (range: 4 minutes to 3.5 days).
Of the 140 systemic administration-related reactions that occurred
in 77 patients, 121 (86%) occurred on the day of DARZALEX FASPRO®
administration. Delayed systemic administration-related reactions
have occurred in 1% of the patients.
Severe reactions included hypoxia, dyspnea, hypertension,
tachycardia, and ocular adverse reactions, including choroidal
effusion, acute myopia, and acute angle closure glaucoma. 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, pruritus, chills,
vomiting, nausea, hypotension, and blurred vision.
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

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

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.
Ocular adverse reactions, including acute myopia and narrowing
of the anterior chamber angle due to ciliochoroidal effusions
with potential for increased intraocular pressure or glaucoma,
have occurred with daratumumab-containing products. If ocular
symptoms occur, interrupt DARZALEX FASPRO® and seek immediate
ophthalmologic evaluation prior to restarting DARZALEX FASPRO®.
Local Reactions
In this pooled safety population, injection-site reactions occurred in
8% of patients, including Grade 2 reactions in 0.7%. The most frequent
(>1%) injection-site reaction was injection-site erythema. These local
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5
days) after starting administration of DARZALEX FASPRO®. Monitor for
local reactions and consider symptomatic management.
DARZALEX and DARZALEX FASPRO : Neutropenia and
Thrombocytopenia
DARZALEX® and DARZALEX FASPRO® may increase neutropenia
and thrombocytopenia 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® or DARZALEX FASPRO® until recovery of
neutrophils or for recovery of platelets.
®

®

In lower body weight patients receiving DARZALEX FASPRO®, higher
rates of Grade 3-4 neutropenia were observed.
DARZALEX® and DARZALEX FASPRO®: 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® and DARZALEX FASPRO®.
Type and screen patients prior to starting DARZALEX® and
DARZALEX FASPRO®.
DARZALEX® and DARZALEX FASPRO®: Interference With Determination
of Complete Response
Daratumumab is a human immunoglobulin G (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 patients with IgG kappa myeloma protein.
DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX® and
DARZALEX FASPRO® can cause fetal harm when administered to a
pregnant woman. DARZALEX® and 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® or DARZALEX FASPRO® and for 3 months after the last
dose.
The combination of DARZALEX® or DARZALEX FASPRO® with
lenalidomide, pomalidomide, or thalidomide is contraindicated
in pregnant women because lenalidomide, pomalidomide, and
thalidomide may cause birth defects and death of the unborn child.
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing
information on use during pregnancy.

DARZALEX®: ADVERSE REACTIONS
The most frequently reported adverse reactions (incidence ≥20%) were
upper respiratory infection, neutropenia, infusion-related reactions,
thrombocytopenia, diarrhea, constipation, anemia, peripheral
sensory neuropathy, fatigue, peripheral edema, nausea, cough,
pyrexia, dyspnea, and asthenia. The most common hematologic
laboratory abnormalities (≥40%) with DARZALEX® are neutropenia,
lymphopenia, thrombocytopenia, leukopenia, and anemia.

DARZALEX FASPRO®: ADVERSE REACTIONS
In multiple myeloma, 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, headache, pyrexia, cough, muscle spasms, back pain,
vomiting, hypertension, upper respiratory tract infection, peripheral
sensory neuropathy, constipation, pneumonia, and peripheral
edema. The most common hematologic laboratory abnormalities
(≥40%) with DARZALEX FASPRO® are decreased leukocytes, decreased
lymphocytes, decreased neutrophils, decreased platelets, and
decreased hemoglobin.

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult
patients with multiple myeloma:
• 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, melphalan, and prednisone in
newly diagnosed patients who are ineligible for autologous stem cell
transplant
• In combination with bortezomib, thalidomide, and dexamethasone
in newly diagnosed patients who are eligible for autologous stem
cell transplant
• In combination with bortezomib and dexamethasone in patients
who have received at least one prior therapy
• In combination with carfilzomib and dexamethasone in patients with
relapsed or refractory multiple myeloma who have received one to
three prior lines of therapy
• In combination with pomalidomide and dexamethasone in
patients who have received at least two prior therapies including
lenalidomide and a proteasome inhibitor (PI)
• As monotherapy in patients who have received at least three prior
lines of therapy including a PI and an immunomodulatory agent or
who are double-refractory to a PI and an immunomodulatory agent
DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) 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, thalidomide, and dexamethasone
in newly diagnosed patients who are eligible for autologous stem
cell transplant
• In combination with pomalidomide and dexamethasone in patients
who have received at least one prior line of therapy including
lenalidomide and a proteasome inhibitor (PI)
• In combination with carfilzomib and dexamethasone in patients with
relapsed or refractory multiple myeloma who have received one to
three prior lines of 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 PI and an immunomodulatory agent or
who are double-refractory to a PI and an immunomodulatory agent
Please see Brief Summary of full Prescribing Information for DARZALEX®
and DARZALEX FASPRO® on adjacent pages.
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DARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• 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.
CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe hypersensitivity (e.g. anaphylactic
reactions) to daratumumab or any of the components of the formulation [see Warnings and Precautions].
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions including anaphylactic reactions.
These reactions can be life-threatening and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related reactions occurred in 37%
of patients with the Week 1 (16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6% with
subsequent infusions. Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2 or
subsequent infusions. The median time to onset was 1.5 hours (range: 0 to 73 hours). The incidence of
infusion modification due to reactions was 36%. Median durations of 16 mg/kg infusions for the Week 1,
Week 2, and subsequent infusions were approximately 7, 4, and 3 hours respectively. Nearly all reactions
occurred during infusion or within 4 hours of completing DARZALEX. Prior to the introduction of postinfusion medication in clinical trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, hypertension, tachycardia,
headache, laryngeal edema, pulmonary edema, and ocular adverse reactions, including choroidal effusion,
acute myopia, and acute angle closure glaucoma. Signs and symptoms may include respiratory symptoms,
such as nasal congestion, cough, throat irritation, as well as chills, vomiting and nausea. Less common
signs and symptoms were wheezing, allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and
blurred vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) for a median of 3.75 months
(range: 2.4 to 6.9 months), upon re-initiation of DARZALEX, the incidence of infusion-related reactions was
11% for the first infusion following ASCT. Infusion rate/dilution volume used upon re-initiation was that
used for the last DARZALEX infusion prior to interruption for ASCT. Infusion-related reactions occurring at
re-initiation of DARZALEX following ASCT were consistent in terms of symptoms and severity (Grade 3 or
4:<1%) with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were administered the first 16 mg/kg dose
at Week 1 split over two days i.e. 8 mg/kg on Day 1 and Day 2, respectively. The incidence of any grade
infusion-related reactions was 42%, with 36% of patients experiencing infusion-related reactions on Day 1
of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions. The median time to onset of a reaction
was 1.8 hours (range: 0.1 to 5.4 hours). The incidence of infusion interruptions due to reactions was 30%.
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for Week 1-Day 2, and 3.4 hours
for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. Frequently monitor patients
during the entire infusion [see Dosage and Administration (2.3) in Full Prescribing Information]. Interrupt
DARZALEX infusion for reactions of any severity and institute medical management as needed. Permanently
discontinue DARZALEX therapy if an anaphylactic reaction or life-threatening (Grade 4) reaction occurs
and institute appropriate emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion
rate when re-starting the infusion [see Dosage and Administration (2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral corticosteroids to all patients
following DARZALEX infusions [see Dosage and Administration (2.3) in Full Prescribing Information].
Patients with a history of chronic obstructive pulmonary disease may require additional post-infusion
medications to manage respiratory complications. Consider prescribing short- and long-acting
bronchodilators and inhaled corticosteroids for patients with chronic obstructive pulmonary disease [see
Dosage and Administration (2.3) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred
with DARZALEX infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek immediate
ophthalmologic evaluation prior to restarting DARZALEX.
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 infusion. 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. Type and screen patients prior to starting DARZALEX [see Dosage and
Administration (2.1) in Full Prescribing Information].
Neutropenia
DARZALEX 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 until recovery of neutrophils.
Thrombocytopenia
DARZALEX 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 until recovery of platelets.
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 patients with IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when administered to a pregnant
woman. DARZALEX 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 and for 3 months after the last dose [see Use in Specific
Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide is contraindicated in
pregnant women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and
death of the unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information
on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Infusion-related 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.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) in 2,459 patients with multiple
myeloma including 2,303 patients who received DARZALEX in combination with background regimens and
156 patients who received DARZALEX as monotherapy. In this pooled safety population, the most common
adverse reactions (≥20%) were upper respiratory infection, neutropenia, infusion-related reactions,
thrombocytopenia, diarrhea, constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in MAIA

DARZALEX® (daratumumab) injection
[see Clinical Studies (14.1) in Full Prescribing Information]. Adverse reactions described in Table 1 reflect
exposure to DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 months) for
daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 months (range: 0.03 to 40.64 months) for
lenalidomide-dexamethasone (Rd).
Serious adverse reactions with a 2% greater incidence in the DRd arm compared to the Rd arm were
pneumonia (DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
Table 1: Adverse Reactions Reported in ≥10% of Patients and With at Least a 5% Greater Frequency in
the DRd Arm in MAIA
Body System
DRd (N=364)
Rd (N=365)
Adverse Reaction
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Gastrointestinal disorders
Diarrhea
57
7
0
46
4
0
Constipation
41
1
<1
36
<1
0
Nausea
32
1
0
23
1
0
Vomiting
17
1
0
12
<1
0
Infections
Upper respiratory tract
52
2
<1
36
2
<1
infectiona
29
3
0
21
1
0
Bronchitisb
Pneumoniac
26
14
1
14
7
1
Urinary tract infection
18
2
0
10
2
0
General disorders and administration site conditions
Infusion-related reactionsd 41
2
<1
0
0
0
Peripheral edemae
41
2
0
33
1
0
Fatigue
40
8
0
28
4
0
Asthenia
32
4
0
25
3
<1
Pyrexia
23
2
0
18
2
0
Chills
13
0
0
2
0
0
Musculoskeletal and connective tissue disorders
Back pain
34
3
<1
26
3
<1
Muscle spasms
29
1
0
22
1
0
Respiratory, thoracic and mediastinal disorders
32
3
<1
20
1
0
Dyspneaf
30
<1
0
18
0
0
Coughg
Nervous system disorders
Peripheral sensory
24
1
0
15
0
0
neuropathy
Headache
19
1
0
11
0
0
Paresthesia
16
0
0
8
0
0
Metabolism and nutrition disorders
Decreased appetite
22
1
0
15
<1
<1
Hyperglycemia
14
6
1
8
3
1
Hypocalcemia
14
1
<1
9
1
1
Vascular disorders
13
6
<1
7
4
0
Hypertensionh
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a
Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, Nasopharyngitis,
Oropharyngeal candidiasis, Pharyngitis, Respiratory syncytial virus infection, Respiratory tract
infection, Respiratory tract infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis,
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper respiratory tract infection
b Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus bronchiolitis, Tracheobronchitis
c
Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, Pneumocystis jirovecii infection,
Pneumocystis jirovecii pneumonia, Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal,
Pneumonia viral, Pulmonary mycosis
d
Infusion-related reaction includes terms determined by investigators to be related to infusion
e Generalized edema, Gravitational edema, Edema, Peripheral edema, Peripheral swelling
f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension
Laboratory abnormalities worsening during treatment from baseline listed in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA
DRd (N=364)
Rd (N=365)
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Leukopenia
90
30
5
82
20
4
Neutropenia
91
39
17
77
28
11
Lymphopenia
84
41
11
75
36
6
Thrombocytopenia
67
6
3
58
7
4
Anemia
47
13
0
57
24
0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in POLLUX
[see Clinical Studies (14.2) in Full Prescribing Information]. Adverse reactions described in Table 3
reflect exposure to DARZALEX for a median treatment duration of 13.1 months (range: 0 to 20.7 months)
for daratumumab-lenalidomide-dexamethasone (DRd) and of 12.3 months (range: 0.2 to 20.1 months) for
lenalidomide-dexamethasone (Rd).
Serious adverse reactions occurred in 49% of patients in the DRd arm compared with 42% in the Rd arm.
Serious adverse reactions with at least a 2% greater incidence in the DRd arm compared to the Rd arm
were pneumonia (DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), influenza and
pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the DRd arm versus 8% (n=22)
in the Rd arm.
Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency
in the DRd Arm in POLLUX
Adverse Reaction
DRd (N=283)
Rd (N=281)
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Infections
Upper respiratory tract
65
6
<1
51
4
0
infectiona
General disorders and administration site conditions
Infusion-related
48
5
0
0
0
0
reactionsb
Fatigue
35
6
<1
28
2
0
Pyrexia
20
2
0
11
1
0

DARZALEX® (daratumumab) injection

DARZALEX® (daratumumab) injection

Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency
in the DRd Arm in POLLUX (continued)
Adverse Reaction
DRd (N=283)
Rd (N=281)
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Gastrointestinal disorders
Diarrhea
43
5
0
25
3
0
Nausea
24
1
0
14
0
0
Vomiting
17
1
0
5
1
0
Respiratory, thoracic and mediastinal disorders
30
0
0
15
0
0
Coughc
Dyspnead
21
3
<1
12
1
0
Musculoskeletal and connective tissue disorders
Muscle spasms
26
1
0
19
2
0
Nervous system disorders
Headache
13
0
0
7
0
0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a upper respiratory tract infection, bronchitis, sinusitis, respiratory tract infection viral, rhinitis, pharyngitis,
respiratory tract infection, metapneumovirus infection, tracheobronchitis, viral upper respiratory tract
infection, laryngitis, respiratory syncytial virus infection, staphylococcal pharyngitis, tonsillitis, viral
pharyngitis, acute sinusitis, nasopharyngitis, bronchiolitis, bronchitis viral, pharyngitis streptococcal,
tracheitis, upper respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, laryngitis viral,
oropharyngeal candidiasis, respiratory moniliasis, viral rhinitis, acute tonsillitis, rhinovirus infection
b Infusion-related reaction includes terms determined by investigators to be related to infusion
c cough, productive cough, allergic cough
d dyspnea, dyspnea exertional
Laboratory abnormalities worsening during treatment from baseline listed in Table 4.
Table 4: Treatment-Emergent Hematology Laboratory Abnormalities in POLLUX
DRd (N=283)
Rd (N=281)
All Grades Grade 3
Grade 4
All Grades Grade 3
Grade 4
(%)
(%)
(%)
(%)
(%)
(%)
Lymphopenia
95
42
10
87
32
6
Neutropenia
92
36
17
87
32
8
Thrombocytopenia
73
7
6
67
10
5
Anemia
52
13
0
57
19
0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for patients in some clinical trials
of DARZALEX. In monotherapy studies, herpes zoster was reported in 3% of patients. In the combination
therapy studies, herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. Rd: 23%; DPd: 28%; DKda: 37%,
Kda: 29%; DKdb: 21%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%, Rd: 23%; DVTd: 22%; VTd: 20%.
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection across studies. In active
controlled studies, discontinuations from treatment due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows:
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; DPd: 2%; DKda: 5%, Kda: 3%;
DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; DVTd: 0%, VTd: 0%.
Fatal infections were generally infrequent and balanced between the DARZALEX containing regimens and
active control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients (including fatal cases) treated
with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration of daratumumab and
hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
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 may be misleading.
In clinical trials of patients with multiple myeloma treated with DARZALEX as monotherapy or as
combination therapies, none of the 111 evaluable monotherapy patients, and 2 of the 1,383 evaluable
combination therapy patients, tested positive for anti-daratumumab antibodies. One patient administered
DARZALEX as combination therapy, developed transient neutralizing antibodies against daratumumab.
However, this assay has limitations in detecting anti-daratumumab antibodies in the presence of high
concentrations of daratumumab; therefore, the incidence of antibody development might not have been
reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of 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 disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
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 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 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 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 and lenalidomide, pomalidomide, or thalidomide is contraindicated in pregnant
women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and death of the
unborn child. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS program.
Refer to the lenalidomide, pomalidomide, or thalidomide 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 may cause depletion of fetal CD38 positive immune cells and decreased
bone density. Defer administering live vaccines to neonates and infants exposed to DARZALEX
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced
bone density at birth that recovered by 5 months of age. Data from studies using CD38 knockout animal
models also suggest the involvement of CD38 in regulating humoral immune responses (mice), fetomaternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab 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
is administered with lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed during
treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or thalidomide prescribing information
for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide, refer to the
lenalidomide, pomalidomide, or thalidomide 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
and for 3 months after the last dose. Additionally, refer to the lenalidomide, pomalidomide, or thalidomide
labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 65 to 74 years of age,
and 15% were 75 years of age or older. No overall differences in effectiveness were observed between
these patients and younger patients. The incidence of serious adverse reactions was higher in older
than in younger patients [see Adverse Reactions]. Among patients with relapsed and refractory multiple
myeloma (n=1,213), the serious adverse reactions that occurred more frequently in patients 65 years and
older were pneumonia and sepsis. Within the DKd group in CANDOR, fatal adverse reactions occurred in
14% of patients 65 years and older compared to 6% of patients less than 65 years. Among patients with
newly diagnosed multiple myeloma who are ineligible for autologous stem cell transplant (n=710), the
serious adverse reaction that occurred more frequently in patients 75 years and older was pneumonia.
REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab interference with blood
compatibility testing, Transfusion, 55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
trf.13069/epdf).
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of
infusion-related reactions: itchy, runny or blocked nose; fever, chills, nausea, vomiting, throat irritation,
cough, headache, dizziness or lightheadedness, tachycardia, chest discomfort, wheezing, shortness of
breath or difficulty breathing, itching, and blurred vision [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 notice signs of bruising or bleeding [see
Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood transfusion centers
that they are taking DARZALEX, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX 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 could cause hepatitis B virus to become active again [see Adverse Reactions].
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
and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to cause fetal harm and
has specific requirements regarding contraception, pregnancy testing, blood and sperm donation, and
transmission in sperm. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS
program [see Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol [see Description (11)
in Full Prescribing Information].
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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 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.
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. Fatal reactions have been reported with
daratumumab-containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) or light chain (AL) amyloidosis
(N=193) who received DARZALEX FASPRO as monotherapy or as part of a combination therapy, 9% of
patients experienced a systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic
administration-related reactions occurred in 8% of patients with the first injection, 0.3% with the second
injection, and cumulatively 1% with subsequent injections. The median time to onset was 3.2 hours (range:
4 minutes to 3.5 days). Of the 140 systemic administration-related reactions that occurred in 77 patients, 121
(86%) occurred on the day of DARZALEX FASPRO administration. Delayed systemic administration-related
reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, and ocular adverse reactions,
including choroidal effusion, acute myopia, and acute angle closure glaucoma. 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, pruritus, chills, vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen and corticosteroids
[see Dosage and Administration (2.5) 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 (2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred
with daratumumab-containing products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% of patients, including Grade 2
reactions in 0.7%. The most frequent (>1%) injection-site reaction was injection site erythema. These local
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting administration of
DARZALEX FASPRO. Monitor for local reactions and consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light chain (AL) amyloidosis who
received DARZALEX FASPRO in combination with bortezomib, cyclophosphamide and dexamethasone [see
Adverse Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac disorders occurred in
10% of patients. Patients with NYHA Class IIIA or Mayo Stage IIIA disease may be at greater risk. Patients
with NYHA Class IIIB or IV disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis more frequently for cardiac
adverse reactions and administer supportive care as appropriate.
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, thalidomide or pomalidomide is contraindicated
in pregnant women, because lenalidomide, thalidomide or pomalidomide may cause birth defects and
death of the unborn child. Refer to the lenalidomide, thalidomide or pomalidomide 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 (15)]. 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 Warnings and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings 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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Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone was evaluated in a singlearm 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 1 summarizes the adverse reactions in patients who received DARZALEX FASPRO in PLEIADES.
Table 1: Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO with Lenalidomide and
Dexamethasone (DARZALEX FASPRO-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
Upper respiratory tract infectionb
43
3#
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
Dyspneae
22
3
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
b
c
d
e
f
#

Fatigue includes asthenia, and fatigue.
Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory tract infection viral,
rhinitis, sinusitis, upper respiratory tract infection, and upper respiratory tract infection bacterial.
Pneumonia includes lower respiratory tract infection, lung infection, and pneumonia.
Bronchitis includes bronchitis, and bronchitis viral.
Dyspnea includes dyspnea, and dyspnea exertional.
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 included:
• 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
• 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 2 summarizes the laboratory abnormalities in patients who received DARZALEX FASPRO in PLEIADES.
Table 2: Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients
Who Received DARZALEX FASPRO with Lenalidomide and Dexamethasone
(DARZALEX FASPRO-Rd) in PLEIADES
DARZALEX FASPRO
with Lenalidomide and Dexamethasonea
All Grades
Grades 3-4
Laboratory Abnormality
(%)
(%)
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 DARZALEX FASPRO-Rd (N=65).
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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.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO
as monotherapy or as part of a combination therapy, less than 1% of 819 patients developed treatmentemergent anti-daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO as
monotherapy or as part of a combination therapy, 7% of 812 patients developed treatment-emergent antirHuPH20 antibodies. The anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. 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 post-approval use of 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, Systemic administration reactions (including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide, refer to the
lenalidomide, thalidomide or pomalidomide 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, thalidomide
or pomalidomide 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 of DARZALEX FASPRO have been observed between patients ≥65 years of age and younger
patients. Adverse reactions that occurred 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 that occurred at a higher frequency
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy with pomalidomide
and dexamethasone or DARZALEX FASPRO as combination therapy with lenalidomide and low-dose
dexamethasone for relapsed and refractory multiple myeloma, 43% were 65 to <75 years of age, and 18%
were 75 years of age or older. No overall differences in effectiveness were observed between patients
≥65 years (n=131) and <65 years (n=85). Adverse reactions occurring at a higher frequency (≥5% difference)
in patients ≥65 years of age included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea,
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse reactions occurring at a
higher frequency (≥2% difference) in patients ≥65 years of age included neutropenia, thrombocytopenia,
diarrhea, anemia, COVID-19, ischemic colitis, deep vein thrombosis, general physical health deterioration,
pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination therapy for light chain (AL)
amyloidosis, 35% were 65 to <75 years of age, and 10% were 75 years of age or older. Clinical studies of
DARZALEX FASPRO as part of a combination therapy for patients with light chain (AL) amyloidosis did not
include sufficient numbers of patients aged 65 and older to determine whether effectiveness differs from
that of younger patients. Adverse reactions that occurred at a higher frequency in patients ≥65 years of
age were peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab were observed in geriatric
patients compared to younger adult patients [see Clinical Pharmacology (12.3) in Full Prescribing
Information].

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 usingDTT-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, thalidomide or pomalidomide is contraindicated
in pregnant women, because lenalidomide, thalidomide and pomalidomide may cause birth defects and
death of the unborn child. Lenalidomide, thalidomide and pomalidomide are only available through a REMS
program. Refer to the lenalidomide, thalidomide or pomalidomide 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).
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, thalidomide or pomalidomide, advise
women not to breastfeed during treatment with DARZALEX FASPRO. Refer to lenalidomide, thalidomide
or pomalidomide 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].

REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab interference with blood
compatibility testing, Transfusion, 55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
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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, and blurred vision [see Warnings and Precautions].
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have signs or symptoms of cardiac
adverse reactions [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 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the potential to cause fetal harm
and have specific requirements regarding contraception, pregnancy testing, blood and sperm donation,
and transmission in sperm. Lenalidomide, thalidomide and pomalidomide are 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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the MRD negativity to get to a level where we
could potentially cure patients. The design was
that we would continue treatment for the same
duration it took to get to MRD negativity.”
To be included in this analysis, patients
needed to have previously untreated CLL that
required therapy per International Workshop on Chronic Lymphocytic Leukemia
(iwCLL) criteria, they needed to be 75 years
or younger, and they needed to be considered
eligible to receive FCR. If patients previously
received therapy for CLL, had a history of
Richter transformation, had higher than 20%
TP53 deletion by fluorescence in situ hybridization (FISH), they were excluded.
The primary objectives of the research were
to evaluate whether ibrutinib plus venetoclax
was superior in PFS to FCR, and to assess
whether the combination was superior to
ibrutinib monotherapy regarding MRD negativity. Secondary objectives included PFS of
ibrutinib/venetoclax vs ibrutinib alone; PFS
of ibrutinib vs FCR; overall survival; proportion of participants achieving undetectable
MRD; safety and toxicity; health-related quality of life; and cost-effectiveness.
For the second part of the trial, 786 patients
with CLL requiring therapy by iwCLL criteria
were randomly assigned 1:1:1 to 3 arms. One
arm received oral fludarabine at 24 mg/m2
daily for 5 days and for cycles 1 through 6, oral
cyclophosphamide at 150 mg/m2 for 5 days
and for cycles 1 through 6, and intravenous
rituximab at 375 mg/m2 for cycle 1 and 500
mg/m2 for cycles 2 through 6. The second arm
received ibrutinib at a daily dose of 420 mg for
a maximum of 6 years. The third arm received
venetoclax at a daily dose of 400 mg plus ibrutinib at a daily dose of 420 mg for 2 to 6 years.
Notably, in the ibrutinib monotherapy and
combination arms, MRD was tested in the
peripheral blood every 6 months. If results
were MRD negative, investigators repeated
the testing after 3 months and then tested the
peripheral blood and bone marrow at 6 months.
If all results came back as MRD negative, then
the first peripheral blood MRD-negative result
counted as the time to MRD negativity.
In the analysis comparing ibrutinib/
venetoclax with ibrutinib monotherapy,
the median age among all 274 patients was
63 years, with 34.3% over 65 years. Moreover,
72.3% of patients were male, and 59.1% had
Binet stage A or B progressive disease. The
duration of disease before randomization was
a median of 27.2 months. Additionally, 45.6%
had β2-microglobulin of 4 mg/L or higher.
Regarding prognostic markers, 37.7% of

patients in the ibrutinib monotherapy arm had
mutated IGHV, 43.5% had unmutated IGHV,
12.3% had IGHV subset 2, and 6.5% did not
have this information available; these rates
were 40.4%, 47.1%, 5.9%, and 6.6%, respectively,
in the combination arm. Moreover, 10.9% of
patients on the ibrutinib monotherapy arm had
11q deletion vs 21.3% of those in the ibrutinib/
venetoclax arm, 17.4% vs 20.6%, respectively,
had trisomy 12, 23.2% vs 20.6% had normal status, 41.3% vs 32.4% had 13q deletion, and 7.2%
vs 5.1% had failed or incomplete FISH results.

Initial Findings
“In terms of treatment [adherence], we saw
that about half of patients had at least 1 modification of a dose in the first year of treatment of both ibrutinib in the [monotherapy]
arm and ibrutinib/venetoclax in the [combination] arm,” Hillmen noted. “This was
reduced in the second year, and significantly
less in the third year. The combination and
ibrutinib [monotherapy were] well tolerated.”

“The other difference with
FLAIR compared with
most trials is that we
have a fixed duration
of ibrutinib; we do not
continue ibrutinib until
disease progression.”
—PETER HILLMEN, PHD, MBCHB

Additional data from iwCLL response
assessment 9 months following randomization showed that ibrutinib monotherapy
elicited an objective response rate of 86.2% vs
88.2% with ibrutinib plus venetoclax.
In the monotherapy arm, 8.0% of patients
achieved a complete response, 78.3% had a
partial response, and 13.8% had stable disease;
these rates were 59.6%, 28.7%, and 11.8%,
respectively, in the combination arm. The median time to MRD negativity with ibrutinib plus
venetoclax was 12 months in the blood (range,
10.2-17.5) vs 19 months in the marrow (range,
12.5-26.0) in the bone marrow.
“There’s a continuing depth of remission with
continuous therapy beyond the second year,
suggesting that a fixed duration of 1 or 2 years
of combination [treatment] may leave some
patients MRD positive who will eventually
become MRD negative,” Hillmen said. “The first
time a patient can stop therapy is at 2 years, but
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to do that they have to achieve MRD-negative
remission at 1 year. In the ibrutinib/venetoclax
arm, 42.6% of patients achieved MRD negativity after 1 year, and hence stopped therapy at
2 years [whereas] the others continued therapy.”
When looking at MRD at 2 years by subset, no significant difference was observed
in the ibrutinib/venetoclax arm regarding
age, gender, and stage, according to Hillmen.
In terms of mutational status, more IGHVunmutated patients who received the combination achieved MRD negativity than did
those with IGHV-mutated disease; MRDnegative remission rates at 2 years in these
patients was 79.7% (95% CI, 67.8%-88.7%) and
56.4% (95% CI, 42.3%-69.7%), respectively.
In terms of FISH, it was found that a higher
proportion of patients with 11q deletion
achieved MRD negativity at 2 years vs those
with good-risk 13q deletion, at 82.8% (95%
CI, 64.2%-94.2%) and 54.5% (95% CI, 38.8%69.6%), respectively.
The most common all-grade toxicities
reported in the ibrutinib/venetoclax and
ibrutinib monotherapy arms, respectively,
were diarrhea (52.6% vs 29.4%), nausea (40.7%
vs 14%), anemia (28.9% vs 16.9%), and white
blood cell count decrease (36.3% vs 8.8%).
The most frequent grade 3 or higher adverse
effects (AEs) that occurred in 3% or more of
participants in the combination and monotherapy arms, respectively, were white blood
cell decrease (27.4% vs 5.1%), anemia (7.4% vs
2.9%), platelet count decrease (5.9% vs 1.5%),
other (4.4% vs 2.2%), and rash (2.2% vs 4.4%).
Regarding serious AEs, no significant differences were observed between the arms;
however, there were slightly more infections
reported with ibrutinib alone vs the combination, at 19.9% vs 14.8%, respectively.
Cardiac disorders occurred in 11.9% of those
who received the doublet vs 8.1% of those who
received the monotherapy. Slightly more
patients in the combination arm experienced
AEs that resulted in early discontinuation of
ibrutinib vs those in the monotherapy arm, at
13.2% and 9.4%, respectively. TT
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EDIAN OVERALL SURVIVAL (OS)
doubled with quizartinib (Vanflyta) plus
standard induction and consolidation
chemotherapy followed by monotherapy with the
agent vs chemotherapy alone in patients with
newly diagnosed FLT3 internal tandem duplication
(ITD)–positive acute myeloid leukemia (AML),
meeting the primary end point of the phase 3
QuANTUM-First trial (NCT02668653).1
The results, which were presented during the
European Hematology Association 2022 Congress,
showed that at a median follow-up of 39.2 months,
median OS in the quizartinib arm was 31.9 months
(95% CI, 21.0-not estimable) vs 15.1 months (95% CI,
13.2-26.2) in the placebo arm, translating to a 22.4%
reduction in the risk of death (HR, 0.776; 95% CI,
0.615-0.979; 2-sided P = .0324).1,2
“The QuANTUM-First results show that adding
quizartinib to standard chemotherapy significantly improved OS in patients with newly diagnosed FLT3 ITD–positive AML,” lead study author
Harry P. Erba, MD, PhD, said during the presentation of the data. Erba is a clinical investigator
in the Division of Hematologic Malignancies and
Cellular Therapy in the Department of Medicine,
director of the Leukemia Program, and director
of phase 1 development in hematologic malignancies at Duke Cancer Institute in Durham,
North Carolina.
The international, randomized, double-blind,
placebo-controlled trial enrolled patients with
newly diagnosed FLT3 ITD–positive AML aged
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18 to 75 years with at least a 3% FLT3 ITD allelic
frequency. Participants began 7 + 3 chemotherapy
during screening.1,3
Study participants were randomly assigned 1:1
to receive quizartinib at 40 mg on days 8 through
21 or placebo added to standard chemotherapy in
the form of cytarabine on days 1 to 7 and daunorubicin or idarubicin on days 1 to 3 as induction
treatment for up to 2 cycles.
Patients then received consolidation treatment
with high-dose cytarabine plus quizartinib or placebo and/or transplant per institutional policies.
They continued to receive quizartinib or placebo
monotherapy once a day for up to 36 cycles.
Stratification factors included region (North
America vs European Union vs Asia/other regions),
patient age (< 60 years vs ≥ 60 years), and white
blood cell count (< 40 × 109/L vs ≥ 40 × 109/L).
The primary end point of the trial was OS, and
secondary end points included event-free survival (EFS), complete remission (CR), composite
CR (CRc), and safety. Relapse-free survival and
duration of CR served as exploratory end points.
Pharmacokinetic and quality-of-life data are also
being collected.1,3
At a data cutoff date of August 13, 2021, a total
of 3468 patients were screened; of those patients,
539 underwent randomization. A total of 268 patients
were enrolled to the quizartinib arm, and 271 were
enrolled to the placebo arm; 265 and 268 patients,
respectively, received treatment. In the quizartinib
arm, 32 patients were still receiving treatment,
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88 were alive and continuing follow-up, and
148 had discontinued treatment. The most
common reasons for discontinuation were
death (n = 133), followed by withdrawn consent
(n = 13), and loss to follow-up (n = 2). In the
control arm, 26 patients were still receiving
treatment, 77 were alive and continuing follow-up, and 168 discontinued; 158 who discontinued died, 9 withdrew consent, and 1 was
lost to follow-up.
Baseline patient characteristics were balanced between the arms. The median age
was 56 years (range, 20-65) in both arms,
and approximately 54% were male. Most
patients were White and from Europe.
In a sensitivity analysis of OS that censored for transplant, the HR was 0.752 (95%
CI, 0.562-1.008), favoring quizartinib over
placebo. Moreover, data from a post hoc analysis of OS in patients who achieved a CR and
received transplant at first CR (CR1) showed
that the HR for OS was 0.591 (95% CI, 0.3301.059); in those who achieved a CR but did not
receive transplant in CR1, the HR for OS was
0.607 (95% CI, 0.387-0.954).
In the primary analysis of EFS, the HR was
0.916 (95% CI, 0.754-1.114; P = .2371). In the
sensitivity analysis of EFS, the HR was 0.818
(95% CI, 0.669-0.999; P = .0323). The hierarchical testing procedure was stopped after
EFS because the primary EFS result was not
found to be statistically significant.
Quizartinib elicited a CRc of 71.6% (95% CI,
65.8%-77.0%) vs 64.9% (95% CI, 58.9%-70.6%)
with placebo. The CR rates were 54.9% (95%
CI, 48.7%-60.9%) and 55.4% (95% CI, 49.2%61.4%), respectively, and the CR with incomplete hematologic recovery rates were 16.8%
(95% CI, 12.5%-21.8%) and 9.6% (95% CI, 6.4%13.7%), respectively. The duration of CR in
the investigative arm was 38.6 months (95%
CI, 21.9-not evaluable) vs 12.4 months (95%
CI, 8.8-22.7) in the control arm. Additionally,
quizartinib resulted in a median relapsefree survival of 39.3 months in those who
achieved a CR vs 13.6 months with placebo
(HR, 0.613; 95% CI, 0.444-0.845).
The safety of quizartinib in combination
with intensive chemotherapy and as continuation monotherapy was found to be manageable. Notably, no new safety signals were
reported. Rates of grade 3 or higher treatment-emergent adverse events (TEAEs) were
comparable between the treatment arms.
However, rates of grade 3 or higher neutropenia were higher in the investigative arm vs
the control arm, at 18.1% vs 8.6%, respectively.
Other common grade 3 or higher TEAEs
experienced by 10% or more of patients in the

quizartinib and placebo arms, respectively,
included febrile neutropenia (43.4% vs 41.0%),
hypokalemia (18.9% vs 16.4%), and pneumonia (11.7% vs 12.7%). Moreover, grade 3 or
higher corrected QT interval prolongation
was observed in 2.3% of patients who received
quizartinib, and 0.8% discontinued treatment
with the agent because of this. Notably, ventricular arrhythmia events were uncommon
with quizartinib, according to Erba.
TEAEs linked with fatal outcomes occurred
in 11.3% of those in the investigative arm vs
9.7% of those in the placebo arm, and they
were mainly due to infections.1 Two patients
(0.8%) experienced cardiac arrest with
recorded ventricular fibrillation on echocardiogram in the setting of severe hypokalemia; 1 of these cases had a fatal outcome.2
“The obvious question that [these data raise]
is we know that we also have midostaurin
[Rydapt] for this population of patients, so how
will a practitioner choose?” Erba asked. “This
is not a head-to-head comparison, and that was
[because] midostaurin was approved in the
United States after this study was launched
and then [was] slowly approved across the
globe [afterward]. In some countries, it is still
not approved. Clinicians will have to make that
determination on their own.”
Erba added that QuANTUM-First differs
from the study done with midostaurin
(RATIFY; NCT00651261) because it focused
on “patients who have the worst prognosis—
those with FLT3 ITD mutations.” In the
research done with midostaurin, “[patients]
had both FLT3 TKD [tyrosine kinase domain]
and [FLT3] ITD mutations,” Erba noted. “In
fact, if you look at the HR, [it was] lowest in
favor of midostaurin for FLT3 TKD–mutated
patients. Of course, the study lost power to
look at differences. [Regardless,] we are
quite excited about what we have seen here
in terms of survival data.” TT
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Discussing Therapeutic
Options For Patients With AML
Siddhartha Mukherjee, MD, Columbia
University Medical Center, explains the current
gold standard for frontline treatment of
patients with acute myeloid leukemia (AML).
In relapsed/refractory AML, enrollment in
a clinical trial and allogeneic transplantation
remain the standards. Recently, trials have
evaluated the use of chimeric antigen receptor
T-cell therapy in select patients with AML.
View more at
targetedonc.com/link/1869
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Examining the Role of
Blocking STAT3 in AML
Marcin Kortylewski, PhD, City of Hope
Comprehensive Cancer Center, discusses some
findings of his research on blocking STAT3 in
acute myeloid leukemia (AML) cells.
According to Kortylewski, it can be difficult
to target the genetics of leukemia cells as
their background is diverse. His research
aimed to look at gene expression and gene
reprogramming of transcriptional events using
RNA sequencing to examine the changes found
from deletion and activation for AML cells.
View more at
targetedonc.com/link/1870

ct2/show/NCT02668653
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Pelabresib and Ruxolitinib Combination
Proves Durable in Patients With Myelofibrosis
By Kristi Rosa

T
Claire Harrison, MD, FRCP, FRCPath
Professor of Myeloproliferative Neoplasms
Guy’s and St. Thomas’ NHS
FoundationTrust
London, United Kingdom
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HE COMBINED USE of pelabresib (CPI0610) and ruxolitinib (Jakafi) demonstrated durable responses beyond week 24 in
patients with myelofibrosis who experienced a
suboptimal response to ruxolitinib and in those
who were JAK inhibitor naïve, according to preliminary data from arms 2 and 3 of the phase 1/2
MANIFEST trial (NCT02158858).1
Findings, which were presented during the
2022 European Hematology Association Congress,
showed that 68% (95% CI, 57%-78%) of patients
with JAK inhibitor–naïve myelofibrosis (n = 84;
arm 3) experienced a reduction in spleen volume
of at least 35% (SVR35) at week 24 with the combination. Eighty percent of patients achieved this
at any point in the study, and 69% of those with
SVR35 maintained response at the time of data
cutoff. Moreover, 56% (95% CI, 45%-67%) of patients
in this arm experienced a 50% or greater reduction in total symptom score (TSS) from baseline
at week 24, resulting in a median TSS change of
–59% at this time point.
In patients with myelofibrosis who had previously experienced a suboptimal response to ruxolitinib
(n = 81; arm 2), 20% experienced SVR35 at week
24; this was observed in 17% of those who were
transfusion dependent (TD) and 26% of those who
were non–transfusion dependent (NTD). Additionally, 30% of patients achieved SVR35 at any time
point. A 25% or higher SVR from baseline by week
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24 was noted in 27% of patients. The median SVR
was –18%. The addition of pelabresib to ruxolitinib
positively affected symptoms in these patients, as
well. The TSS50 at week 24 was 37%; this rate was
36% in TD patients and 39% in NTD patients, with
a median symptom burden reduction of –47%.
“The combination of pelabresib and ruxolitinib
was generally well tolerated, and preliminary
results showed durable improvements in splenomegaly and symptom burden, with associated biomarker results suggesting potential
disease-modifying activity,” said Claire Harrison, MD, FRCP, FRCPath, lead study author and
professor of myeloproliferative neoplasms at Guy’s
and St. Thomas’ NHS Foundation Trust in London,
England, during a presentation of the data.

Setting the Stage
The JAK inhibitor ruxolitinib serves as the current
standard of care for patients with myelofibrosis
who are not candidates for hematopoietic stem cell
transplant. However, JAK inhibitors are associated with limited efficacy and high discontinuation
rates due to toxicities. As such, a large unmet
need remains for the treatment of these patients
with this disease.
The BET inhibitor pelabresib downregulates the
expression of genes that contribute to the heterogenous features of the pathology of myelofibrosis,
including aberrant erythroid and megakaryocytic
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differentiation, according to Harrison.
Preclinical data have suggested that the
combination of BET and JAK inhibitors could
have synergistic activity in this disease.
In the ongoing, global, open-label MANIFEST study, investigators sought to further
evaluate pelabresib in patients with myelofibrosis and essential thrombocythemia. The
trial was composed of 4 arms.
Arm 1 included patients with myelofibrosis
who were no longer on ruxolitinib and who
would receive pelabresib monotherapy in the
second-line setting. Those in arm 4 had highrisk, essential thrombocythemia and were resistant to or intolerant of hydroxyurea (Hydrea).
Patients in arm 2 were given pelabresib
as an “add on” to ruxolitinib; these patients
had achieved a suboptimal response with
ruxolitinib or experienced disease progression. Those in this arm were further divided
into 2 cohorts: patients who were TD (n = 59;
cohort 2A) and those who were NTD (n =27;
cohort 2B). The primary end point in cohort
2A was conversion of TD to transfusion independence (TI), and key secondary end points
included SVR35 and TSS50. For cohort 2B,
the primary end point was SVR35, and a key
secondary end point was TSS50.
Patients enrolled in arm 3 did not previously receive a JAK inhibitor and were
considered to have intermediate-2 or highrisk disease by the Dynamic International
Prognostic Scoring System (DIPSS). These
patients received the combination of pelabresib and ruxolitinib in the first-line setting. Here, the primary end point was SVR35
and the secondary end point was TSS50.
“Both these [groups of] patients have over
80 patients in them, and I just want to highlight
that the vast majority were intermediate-2
or high-risk by DIPSS,” Harrison explained.
“They represent a high-risk cohort, with more
than 50% of patients—two-thirds on arm 3 and
nearly 80% on arm 2—being anemic already.
Spleen volumes were large and concerning
and over half of patients in both arms had
high molecular risk mutations.”

Delving Into the Data
Additional data showed that within arm 2,
16% of 38 patients in cohort 2A converted
from TD to TI. Moreover, 22% of 27 patients
in cohort 2B were found to experience a
hemoglobin response, defined as a post-baseline mean increase of at least 1.5 g/dL, which
is required for any 12 weeks’ red blood cell
transfusion-free period.
Notably, durable SVR was observed over
time in both arms 3 and 2. “In the JAK

inhibitor–naïve patients, [we saw] progressive reduction in spleen volume,”
Harrison noted. “Spleen volume reduction
over time [was also observed] in the second-line [patients].”
For arm 3, the median treatment duration
of pelabresib plus ruxolitinib was not yet
reached (95% CI, 19.2-not reached), and the
median follow-up time was 21.8 months
(95% CI, 21.2-22.5). In arm 2, the median
treatment duration with pelabresib add-on
to ruxolitinib was 14.0 months (95% CI, 8.420.6), and the median follow-up time was
24.4 months (95% CI, 23.0-30.7).
Additional analyses revealed improvements
in bone marrow fibrosis grade following
24 weeks of treatment by central pathology
review. Specifically, 28% of patients in arm
3 (n = 57) and 26% of those in arm 2 (n = 47)
experienced an improvement of at least
1 grade at this time point. Notably, these
responses proved to be durable, with 56%
and 50% of patients, respectively, maintaining their bone marrow fibrosis improvement
at the next available assessment or beyond.
Overall, at any time in the study, 40% and 39%
of patients, respectively, achieved at least a
1-grade improvement in bone marrow fibrosis.
Utilizing digital pathology, investigators
further evaluated features of the bone marrow biopsy. Again, improvements in bone
marrow fibrosis were observed, with an
increase in erythrocytes and a decrease in
megakaryocyte clusters.
“Clustering of megakaryocytes is a key
pathological feature in this disease. We saw
that over 40% of patients in arm 2 and over
50% of patients in arm 3 experienced a 15%
reduction in clustering of megakaryocytes,”
Harrison said. “Megakaryocyte ‘de-clustering’ in the bone marrow was correlated with
SVR35 response.”
A cytokine analysis was performed on
paired plasma samples, and investigators
noted decreased plasma levels of myelofibrosis-associated or inflammation-related cytokines in patients enrolled in arms 2 and 3.
A reduction in JAK2 variant allele frequency
(VAF) and bone marrow fibrosis observed
with pelabresib plus ruxolitinib was seen
in patients within arm 3. “[With regard to]
JAK2 V617F VAF reduction, a 20% reduction
was attained by over one-third of patients,
at only week 24 in the study,” Harrison said.
“Regardless of the baseline VAF, there was a
reduction in JAK allele burden. [Bone marrow
fibrosis grade change] occurred in patients
regardless of whether they had a spleen volume response or not, but there seems to be
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a nice correlation across all these different
dimensions of this disease.”

Safety Statistics
Regarding safety, in the JAK inhibitor–naïve
patients, the most common hematologic
treatment-emergent adverse effects (TEAEs)
experienced with the combination were anemia (all grade, 42%; grade 3, 33%; grade 4,
1%) and thrombocytopenia (all grade, 52%;
grade 3, 8%; grade 4, 4%). Gastrointestinal (GI)
events were noted to be mostly low grade; they
included diarrhea (all grade, 35%; grade 3,
1%), constipation (all grade, 25%), nausea (all
grade, 24%), and abdominal pain (23%).
A total of 5 grade 5 TEAEs were reported,
and they included COVID-19 (n = 1), multiorgan failure due to sepsis secondary to infections (n = 2), and acute respiratory distress
syndrome because of ruxolitinib withdrawal
(n = 2). The investigators determined that none
were related to pelabresib except in the case
of the patient who experienced multiorgan
failure due to sepsis secondary to pneumonia.
Among those in arm 2 who had previously
experienced a suboptimal response to ruxolitinib, serious AEs reported in 3 or more
patients included anemia (n = 6), respiratory
tract infections (n = 4), and urinary tract infections (n = 3). “Similar data were observed in
this tougher cohort of patients in the secondline setting with thrombocytopenia and
anemia representing grade 3 and 4 events,”
Harrison said. Twenty patients experienced
TEAEs that resulted in the discontinuation of
pelabresib. “Grade 3 GI events are not common causes for discontinuation and are easily
managed,” Harrison added. A total of 7 grade
5 TEAEs occurred in patients within this arm,
and included acute kidney injury, traumatic
subdural hematoma, brain stem hemorrhage,
disease progression, transformation to acute
myeloid leukemia, congestive heart failure,
and suspected lung cancer. All TEAEs, except
for acute kidney injury, were determined to
not be associated with pelabresib.
The double-blind, phase 3 MANIFEST-2
trial (NCT04603495), which is evaluating
pelabresib plus ruxolitinib compared with
placebo and ruxolitinib in JAK inhibitor–
naïve patients with myelofibrosis, has been
initiated and is open for enrollment. TT
REFERENCE
1. Mascarenhas J, Kremyanskaya M, Patriarca A, et al. BET inhibitor pelabresib (CPI-0610) combined with ruxolitinib in patients with myelofibrosis––
JAK inhibitor-naïve or with suboptimal response to ruxolitinib––preliminary
data from the MANIFEST study. Presented at: European Hematology Association 2022 Congress; June 9-12, 2022; Vienna, Austria. Abstract S198.
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second-line advanced RCC

• 14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1)
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1
— 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination
following anti-angiogenic therapy in advanced RCC1,2
INDICATION
LENVIMA is indicated in combination with everolimus, for the treatment of
adult patients with advanced renal cell carcinoma (RCC) following one prior
anti-angiogenic therapy.
SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC (differentiated thyroid cancer), hypertension occurred in
73% of patients on LENVIMA (44% grade 3-4). In RCC (renal cell carcinoma),
hypertension occurred in 42% of patients on LENVIMA + everolimus (13% grade
3). Systolic blood pressure ≥160 mmHg occurred in 29% of patients, and 21%
had diastolic blood pressure ≥100 mmHg. In HCC (hepatocellular carcinoma),
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). Grade
4 hypertension was not reported in HCC.
Serious complications of poorly controlled hypertension have been reported.
Control blood pressure prior to initiation. Monitor blood pressure after 1
week, then every 2 weeks for the first 2 months, and then at least monthly
thereafter during treatment. Withhold and resume at reduced dose when
hypertension is controlled or permanently discontinue based on severity.
Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and HCC,
grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-treated
patients. Monitor for clinical symptoms or signs of cardiac dysfunction.
Withhold and resume at reduced dose upon recovery or permanently
discontinue based on severity.
Arterial Thromboembolic Events. Among patients receiving LENVIMA
or LENVIMA + everolimus, arterial thromboembolic events of any severity
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 arterial
thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic
events of any severity occurred in 5% of patients in CLEAR, including
myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue following an arterial thrombotic event. The safety of
resuming after an arterial thromboembolic event has not been established,
and LENVIMA has not been studied in patients who have had an arterial
thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1327 LENVIMA-treated
patients with malignancies other than HCC, serious hepatic adverse reactions
occurred in 1.4% of patients. Fatal events, including hepatic failure, acute
hepatitis and hepatorenal syndrome, occurred in 0.5% of patients. In HCC,
hepatic encephalopathy occurred in 8% of LENVIMA-treated patients
(5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% of LENVIMAtreated patients; 2% of patients discontinued LENVIMA due to hepatic
encephalopathy, and 1% discontinued due to hepatic failure.
Monitor liver function prior to initiation, then every 2 weeks for the first
2 months, and at least monthly thereafter during treatment. Monitor
patients with HCC closely for signs of hepatic failure, including hepatic
encephalopathy. Withhold and resume at reduced dose upon recovery or
permanently discontinue based on severity.
Renal Failure or Impairment. Serious including fatal renal failure or
impairment can occur with LENVIMA. Renal impairment was reported in 14%
and 7% of LENVIMA-treated patients in DTC and HCC, respectively. Grade
3-5 renal failure or impairment occurred in 3% of patients with DTC and
2% of patients with HCC, including 1 fatal event in each study. In RCC, renal
impairment or renal failure was reported in 18% of LENVIMA + everolimus–
treated patients (10% grade 3).
Initiate prompt management of diarrhea or dehydration/hypovolemia.
Withhold and resume at reduced dose upon recovery or permanently
discontinue for renal failure or impairment based on severity.
Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% of
LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred in 11%
and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred in 31% of
patients receiving LENVIMA + everolimus (8% grade 3). Monitor for proteinuria
prior to initiation and periodically during treatment. If urine dipstick proteinuria
≥2+ is detected, obtain a 24-hour urine protein. Withhold and resume at
reduced dose upon recovery or permanently discontinue based on severity.
Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the
most frequent cause of dose interruption/reduction, and diarrhea recurred
despite dose reduction. Promptly initiate management of diarrhea. Withhold
and resume at reduced dose upon recovery or permanently discontinue
based on severity.

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1
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• 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1
— 21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
— Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received
everolimus
• The treatment effect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1
• Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to
have histological confirmation of clear cell RCC and Eastern Cooperative Oncology Group performance status
of 0 or 1. Patients were stratified by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major efficacy outcome measure
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1. Other efficacy outcome measures included overall survival and objective response rate1
RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confidence interval; HR=hazard ratio.

SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and
HCC, fistula or gastrointestinal perforation occurred in 2%. Permanently
discontinue in patients who develop gastrointestinal perforation of any
severity or grade 3-4 fistula.
QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred
in 9% of LENVIMA-treated patients and QT interval prolongation of >500
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically
during treatment. Monitor electrocardiograms in patients with congenital long
QT syndrome, congestive heart failure, bradyarrhythmias, or those who are
taking drugs known to prolong the QT interval, including Class Ia and III
antiarrhythmics. Withhold and resume at reduced dose upon recovery based
on severity.
Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved
Please see all Selected Safety Information throughout and
accompanying brief summary of full prescribing information.

or resolved following calcium supplementation with or without dose
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred in
6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 hypocalcemia
occurred in 0.8% of LENVIMA-treated patients. Monitor blood calcium levels
at least monthly and replace calcium as necessary during treatment. Withhold
and resume at reduced dose upon recovery or permanently discontinue
depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS). Across
clinical studies of 1823 patients who received LENVIMA as a single agent, RPLS
occurred in 0.3%. Confirm diagnosis of RPLS with MRI. Withhold and resume at
reduced dose upon recovery or permanently discontinue depending on severity and
persistence of neurologic symptoms.

Visit www.LENVIMA.com/hcp to learn more

SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d)
Hemorrhagic Events. Serious including fatal hemorrhagic events can occur with
LENVIMA. In DTC, RCC, and HCC clinical trials, hemorrhagic events, of any grade,
occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in
combination with everolimus. The most frequently reported hemorrhagic events (all
grades and occurring in at least 5% of patients) were epistaxis and hematuria. In
DTC, grade 3-5 hemorrhage occurred in 2% of LENVIMA-treated patients, including
1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had
CNS metastases at baseline. In RCC, grade 3-5 hemorrhage occurred in 8% of
LENVIMA + everolimus–treated patients, including 1 fatal cerebral hemorrhage. In
HCC, grade 3-5 hemorrhage occurred in 5% of LENVIMA-treated patients,
including 7 fatal hemorrhagic events. Serious tumor-related bleeds, including fatal
hemorrhagic events, occurred in LENVIMA-treated patients in clinical trials and in
the postmarketing setting. In postmarketing surveillance, serious and fatal carotid
artery hemorrhages were seen more frequently in patients with anaplastic thyroid
carcinoma (ATC) than other tumors. Safety and effectiveness of LENVIMA in
patients with ATC have not been demonstrated in clinical trials.

Adverse Reactions
In RCC, the most common adverse reactions (≥30%) observed in LENVIMA +
everolimus–treated patients were diarrhea (81%), fatigue (73%), arthralgia/myalgia
(55%), decreased appetite (53%), vomiting (48%), nausea (45%), stomatitis (44%),
hypertension (42%), peripheral edema (42%), cough (37%), abdominal pain (37%),
dyspnea (35%), rash (35%), decreased weight (34%), hemorrhagic events (32%),
and proteinuria (31%). The most common serious adverse reactions (≥5%) were
renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%),
diarrhea (5%), vomiting (5%), and dyspnea (5%). Adverse reactions led to dose
reductions or interruption in 89% of patients. The most common adverse reactions
(≥5%) resulting in dose reductions were diarrhea (21%), fatigue (8%),
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients.

Consider the risk of severe or fatal hemorrhage associated with tumor invasion or
infiltration of major blood vessels (eg, carotid artery). Withhold and resume at
reduced dose upon recovery or permanently discontinue based on severity.

No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or
moderate (CLcr 30-59 mL/min) renal impairment. LENVIMA concentrations may
increase in patients with DTC, RCC, or EC (endometrial carcinoma) and severe (CLcr
15-29 mL/min) renal impairment. Reduce the dose for patients with DTC, RCC, or EC
and severe renal impairment. There is no recommended dose for patients with HCC
and severe renal impairment. LENVIMA has not been studied in patients with
end-stage renal disease.

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 88% of
patients had baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In
patients with normal TSH at baseline, elevation of TSH level >0.5 mU/L was
observed post baseline in 57% of LENVIMA-treated patients. In RCC and HCC,
grade 1 or 2 hypothyroidism occurred in 24% of LENVIMA + everolimus–treated
patients and 21% of LENVIMA-treated patients, respectively. In patients with normal
or low TSH at baseline, elevation of TSH was observed post baseline in 70% of
LENVIMA-treated patients in HCC and 60% of LENVIMA + everolimus–treated
patients in RCC.
Monitor thyroid function prior to initiation and at least monthly during treatment.
Treat hypothyroidism according to standard medical practice.
Impaired Wound Healing. Impaired wound healing has been reported in
patients who received LENVIMA. Withhold LENVIMA for at least 1 week prior to
elective surgery. Do not administer for at least 2 weeks following major surgery and
until adequate wound healing. The safety of resumption of LENVIMA after resolution
of wound healing complications has not been established.

Use in Specific Populations
Because of the potential for serious adverse reactions in breastfed infants, advise
women to discontinue breastfeeding during treatment and for at least 1 week after the
last dose. LENVIMA may impair fertility in males and females of reproductive potential.

No dose adjustment is recommended for patients with HCC and mild
hepatic impairment (Child-Pugh A). There is no recommended dose for patients
with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic
impairment. No dose adjustment is recommended for patients with DTC, RCC, or
EC and mild or moderate hepatic impairment. LENVIMA concentrations may
increase in patients with DTC, RCC, or EC and severe hepatic impairment. Reduce
the dose for patients with DTC, RCC, or EC and severe hepatic impairment.
Please see Brief Summary on the following pages.
References: 1. LENVIMA [package insert]. Nutley, NJ: Eisai Inc. 2. AFINITOR [package insert]. East
Hanover, NJ: Novartis Pharmaceuticals Corporation; 2020.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients receiving
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates,
denosumab, dental disease, or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically
during LENVIMA treatment. Advise patients regarding good oral hygiene practices
and to consider having preventive dentistry performed prior to treatment with
LENVIMA and throughout treatment with LENVIMA.
Avoid invasive dental procedures, if possible, while on LENVIMA treatment,
particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior to
scheduled dental surgery or invasive dental procedures, if possible. For patients
requiring invasive dental procedures, discontinuation of bisphosphonate treatment
may reduce the risk of ONJ.
Withhold LENVIMA if ONJ develops and restart based on clinical judgement of
adequate resolution.
Embryo-Fetal Toxicity. Based on its mechanism of action and data from animal
reproduction studies, LENVIMA can cause fetal harm when administered to
pregnant women. In animal reproduction studies, oral administration of lenvatinib
during organogenesis at doses below the recommended clinical doses resulted in
embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. Advise pregnant
women of the potential risk to a fetus and advise females of reproductive potential
to use effective contraception during treatment with LENVIMA and for at least 30
days after the last dose.

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2022 Eisai Inc.
All rights reserved.
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LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC)
• For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory differentiated thyroid cancer (DTC).
Renal Cell Carcinoma (RCC)
• In combination with pembrolizumab, for the first line treatment of adult patients with advanced renal cell carcinoma (RCC).
• In combination with everolimus, for the treatment of adult patients with advanced renal cell carcinoma (RCC) following one prior
anti-angiogenic therapy.
Hepatocellular Carcinoma (HCC)
• For the first-line treatment of patients with unresectable hepatocellular carcinoma (HCC).
Endometrial Carcinoma (EC)
• In combination with pembrolizumab, for the treatment of patients with advanced endometrial carcinoma (EC) that is not microsatellite
instability-high (MSI-H) or mismatch repair deficient (dMMR) who have disease progression following prior systemic therapy in any setting
and are not candidates for curative surgery or radiation.
DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
• Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed and cannot be taken within 12 hours, skip
that dose and take the next dose at the usual time of administration
Single Agent Therapy:
• DTC: The recommended dosage is 24 mg orally once daily.
• HCC: The recommended dosage is based on actual body weight: 12 mg orally once daily for patients greater than or equal to 60 kg or 8 mg
orally once daily for patients less than 60 kg.
Combination Therapy:
• EC: The recommended dosage is 20 mg orally once daily in combination with pembrolizumab 200 mg administered as an intravenous
infusion over 30 minutes every 3 weeks.
• RCC: The recommended dosage is:
o 20 mg orally once daily with pembrolizumab 200 mg administered as an intravenous infusion over 30 minutes every 3 weeks.
o 18 mg orally once daily with everolimus 5 mg orally once daily.
Dosage Modifications for Adverse Reactions Recommendations for LENVIMA dose interruption, reduction and discontinuation for
adverse reactions are listed in Table 1. Table 2 lists the recommended dosage reductions of LENVIMA for adverse reactions.
Table 1: Recommended Dosage Modifications for LENVIMA for Adverse Reactions
Adverse Reaction

Hypertension

Severitya
Grade 3
Grade 4

Cardiac Dysfunction
Arterial Thromboembolic Event

Grade 3
Grade 4

• Permanently discontinue.
• Permanently discontinue.

Grade 3 or 4

Renal Failure or Impairment

Grade 3 or 4

Any Grade

Fistula Formation

Grade 3 or 4

QT Prolongation

Greater than 500 ms or greater than
60 ms increase from baseline

Reversible Posterior
Leukoencephalopathy Syndrome

Other Adverse Reactions

Any Grade
Persistent or intolerable
Grade 2 or 3 adverse reaction
Grade 4 laboratory abnormality
Grade 4 adverse reaction

a

• Withhold until improves to Grade 0 to 1 or baseline.
• Either resume at a reduced dose or discontinue
depending on severity and persistence of hepatotoxicity.
• Permanently discontinue for hepatic failure.
• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending
on severity and persistence of renal impairment.
• Withhold until less than or equal to 2 grams of
proteinuria per 24 hours.
• Resume at a reduced dose.
• Discontinue for nephrotic syndrome.
• Permanently discontinue.
• Permanently discontinue.
• Withhold until improves to less than or equal to 480 ms
or baseline.
• Resume at a reduced dose.
• Withhold until fully resolved.
• Resume at a reduced dose or discontinue depending
on severity and persistence of neurologic symptoms.
• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at reduced dose.
• Permanently discontinue.

National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2: Recommended Dosage Reductions of LENVIMA for Adverse Reactions
First Dosage
Reduction To

Second Dosage
Reduction To

Third Dosage
Reduction To

DTC

20 mg once daily

14 mg once daily

10 mg once daily

RCC

14 mg once daily

10 mg once daily

8 mg once daily

Endometrial Carcinoma

14 mg once daily

10 mg once daily

8 mg once daily

8 mg once daily

4 mg once daily

4 mg every other day

4 mg once daily

4 mg every other day

Discontinue

Indication

HCC

• Actual weight 60 kg or greater
• Actual weight less than 60 kg

Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Pembrolizumab
When administering LENVIMA in combination with pembrolizumab, modify the dosage of one or both drugs as appropriate. Withhold, dose
reduce, or discontinue LENVIMA as shown in Table 1. Refer to pembrolizumab prescribing information for additional dose modification information.
Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose first and then the everolimus dose for
adverse reactions of both LENVIMA and everolimus. Refer to the everolimus prescribing information for additional dose modification information.
Dosage Modifications for Severe Renal Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial
carcinoma and severe renal impairment (creatinine clearance less than 30 mL/min calculated by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
• Endometrial carcinoma: 10 mg orally once daily
Dosage Modifications for Severe Hepatic Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial
carcinoma and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
• Endometrial carcinoma: 10 mg orally once daily
Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small glass of liquid. To dissolve in liquid,
put capsules into 1 tablespoon of water or apple juice without breaking or crushing the capsules. Leave the capsules in the water or apple
juice for at least 10 minutes. Stir for at least 3 minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl
the contents a few times and swallow the water or apple juice.
DOSAGE FORMS AND STRENGTHS
Capsules:
• 4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
• 10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally once daily and in 45% of patients
in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The median time to onset of new or worsening hypertension was
16 days in SELECT and 26 days in REFLECT. Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4
hypertension occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.
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2 g or greater proteinuria
in 24 hours

Gastrointestinal Perforation

• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending
on the severity and persistence of adverse reaction.

Any Grade

Hepatotoxicity

Proteinuria

Dosage Modifications
for LENVIMA
• Withhold for Grade 3 that persists despite optimal
antihypertensive therapy.
• Resume at reduced dose when hypertension is controlled
at less than or equal to Grade 2.
• Permanently discontinue.

In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was reported in 42% of patients and
the median time to onset of new or worsening hypertension was 35 days. Grade 3 hypertension occurred in 13% of patients. Systolic blood
pressure ≥160 mmHg occurred in 29% of patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported.
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks for the first 2 months, and
then at least monthly thereafter during treatment. Withhold and resume at a reduced dose when hypertension is controlled or permanently
discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 799 patients with DTC, RCC or
HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right ventricular dysfunction, congestive heart failure, cardiac
failure, ventricular hypokinesia, or decrease in left or right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of
LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial thromboembolic events of any
severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT (HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5
arterial thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 5% of patients in CLEAR,
including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA after an arterial thromboembolic
event has not been established and LENVIMA has not been studied in patients who have had an arterial thromboembolic event within the
previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other than HCC, serious hepatic adverse
reactions occurred in 1.4% of patients. Fatal events, including hepatic failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic encephalopathy, and hepatic coma)
occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of
LENVIMA-treated patients and 2% of sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients
and 3% of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib due to hepatic
encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the first 2 months, and at least monthly thereafter during treatment.
Monitor patients with HCC closely for signs of hepatic failure, including hepatic encephalopathy. Withhold and resume at a reduced dose upon
recovery or permanently discontinue LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. Renal impairment occurred in
14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or
impairment occurred in 3% (DTC) and 2% (HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with everolimus, including Grade 3 in
10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA for renal failure or impairment based on severity.
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of LENVIMA-treated patients in REFLECT
(HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31%
of patients receiving LENVIMA with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick proteinuria greater than or equal to 2+ is detected,
obtain a 24-hour urine protein. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 49% of patients, including
Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including Grade 3 in 19%. Diarrhea was the
most frequent cause of dose interruption/reduction and diarrhea recurred despite dose reduction.
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based
on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or LENVIMA with everolimus in SELECT (DTC),
Study 205 (RCC) and REFLECT (HCC), fistula or gastrointestinal perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or Grade 3 or 4 fistula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-treated patients and QT interval
prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval increases of >60 ms occurred in 11% of patients receiving LENVIMA
with everolimus and QTc interval >500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMAtreated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor electrocardiograms in patients with
congenital long QT syndrome, congestive heart failure, bradyarrhythmias, or those who are taking drugs known to prolong the QT interval,
including Class Ia and III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. In 65% of cases, hypocalcemia
improved or resolved following calcium supplementation, with or without dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with everolimus. In REFLECT (HCC), Grade 3
hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold and resume at reduced dose upon
recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who received LENVIMA as a single agent,
reversible posterior leukoencephalopathy syndrome (RPLS) occurred in 0.3%.
Confirm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA depending on severity and persistence of neurologic symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across SELECT (DTC), Study 205 (RCC) and
REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in
combination with everolimus. The most frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were
epistaxis and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal intracranial hemorrhage among 16
patients who received LENVIMA and had CNS metastases at baseline. In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients
receiving LENVIMA with everolimus, including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with LENVIMA in clinical trials and in the postmarketing setting. In post-marketing surveillance, serious and fatal carotid artery hemorrhages were seen more frequently in patients with
anaplastic thyroid carcinoma (ATC) than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or infiltration of major blood vessels (e.g. carotid artery).
Withhold and resume at reduced dose upon recovery or permanently discontinue LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs exogenous thyroid suppression. In
SELECT (DTC), 88% of all patients had a baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at
baseline, elevation of TSH level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 (RCC) and in 21% of patients
receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low TSH at baseline, an elevation of TSH was observed post baseline
in 70% of patients receiving LENVIMA in REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat hypothyroidism according to standard
medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks following major surgery and until
adequate wound healing. The safety of resumption of LENVIMA after resolution of wound healing complications has not been established.
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving LENVIMA. Concomitant exposure to
other risk factors, such as bisphosphonates, denosumab, dental disease or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. Advise patients regarding good
oral hygiene practices. Avoid invasive dental procedures, if possible, while on LENVIMA treatment, particularly in patients at higher risk.
Withhold LENVIMA for at least 1 week prior to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring
invasive dental procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if ONJ develops and
restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when
administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during
treatment with LENVIMA and for at least 30 days after the last dose.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• QT Interval Prolongation
• Hypertension
• Hypocalcemia
• Cardiac Dysfunction
• Reversible Posterior Leukoencephalopathy Syndrome
• Arterial Thromboembolic Events
• Hemorrhagic Events
• Hepatotoxicity
• Impairment of Thyroid Stimulating Hormone
• Renal Failure and Impairment
Suppression/Thyroid Dysfunction
• Proteinuria
• Impaired Wound Healing
• Diarrhea
• Osteonecrosis of the Jaw (ONJ)
• Fistula Formation and Gastrointestinal Perforation
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Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.
The data in the Warnings and Precautions reflect exposure to LENVIMA as a single agent in 261 patients with DTC (SELECT) and 476 patients
with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62
patients with RCC (Study 205), and LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients
with advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to further characterize the
risks of serious adverse reactions. Among the 1823 patients who received LENVIMA as a single agent, the median age was 61 years (20 to 89
years), the dose range was 0.2 mg to 32 mg daily, and the median duration of exposure was 5.6 months.
The data below reflect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials (REFLECT; Study 205; CLEAR;
Study 309), or a randomized, placebo-controlled trial (SELECT). The median duration of exposure to LENVIMA across these five studies ranged
from 6 to 16 months. The demographic and exposure data for each clinical trial population are described in the subsections below.
Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory differentiated thyroid cancer were
randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median treatment duration was 16.1 months for LENVIMA. Among 261 patients
who received LENVIMA, median age was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were
Hispanic/Latino.
The most common adverse reactions observed in LENVIMA-treated patients (≥30%) were, in order of decreasing frequency, hypertension,
fatigue, diarrhea, arthralgia/myalgia, decreased appetite, decreased weight, nausea, stomatitis, headache, vomiting, proteinuria, palmarplantar erythrodysesthesia (PPE) syndrome, abdominal pain, and dysphonia. The most common serious adverse reactions (at least 2%) were
pneumonia (4%), hypertension (3%), and dehydration (3%).
Adverse reactions led to dose reductions in 68% of patients receiving LENVIMA; 18% of patients discontinued LENVIMA for adverse
reactions. The most common adverse reactions (at least 10%) resulting in dose reductions of LENVIMA were hypertension (13%), proteinuria
(11%), decreased appetite (10%), and diarrhea (10%); the most common adverse reactions (at least 1%) resulting in discontinuation of
LENVIMA were hypertension (1%) and asthenia (1%).
Table 3 presents adverse reactions occurring at a higher rate in LENVIMA-treated patients than patients receiving placebo in the double-blind
phase of the study.
Table 3: Adverse Reactions Occurring in Patients with a Between-Group Difference of ≥5% in All Grades or ≥2% in Grades 3
and 4 in SELECT (DTC)
Adverse Reaction

Placebo
N=131

All Grades
(%)

Grades 3-4
(%)

All Grades
(%)

Grades 3-4
(%)

73
9

44
2

16
2

4
0

67
47
41
36
31
29
25
17
13

9
2
5
2
2
0.4
1
0.4
0.4

17
25
8
15
11
15
2
8
4

0
1
0
0
1
1
0
0
0

67
21

11
0.4

35
8

4
0

62

5

28

3

54
51
9

7
13
2

18
15
2

1
1
1

38
18
15

3
0
0.4

11
3
9

1
0
0

34

11

3

0

32
21
12
7

3
0.4
0
0

1
3
5
2

0
0
0
0

31
24
12

1
0
0

5
18
1

0
0
0

12

0

3

0

11
10

1
1

5
1

0
0

9

2

2

0

Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure
Includes aphthous stomatitis, stomatitis, glossitis, mouth ulceration, and mucosal inflammation
c
Includes abdominal discomfort, abdominal pain, lower abdominal pain, upper abdominal pain, abdominal tenderness, epigastric discomfort, and
gastrointestinal pain
d
Includes oral pain, glossodynia, and oropharyngeal pain
e
Includes asthenia, fatigue, and malaise
f
Includes musculoskeletal pain, back pain, pain in extremity, arthralgia, and myalgia
g
Includes macular rash, maculo-papular rash, generalized rash, and rash
h
Includes gingivitis, oral infection, parotitis, pericoronitis, periodontitis, sialoadenitis, tooth abscess, and tooth infection
a
b

Clinically important adverse reactions occurring more frequently in LENVIMA-treated patients than patients receiving placebo, but with
an incidence of <5% were pulmonary embolism (3%, including fatal reports vs 2%, respectively) and osteonecrosis of the jaw (0.4% vs
0%, respectively).
Laboratory abnormalities with a difference of ≥2% in Grade 3-4 events and at a higher incidence in the LENVIMA arm are presented in Table 4.
Table 4: Laboratory Abnormalities with a Difference of ≥2% in Grade 3-4 Events and at a Higher Incidence in the LENVIMA
Arma,b in SELECT (DTC)
LENVIMA 24 mg

Placebo

Grades 3-4 (%)

Grades 3-4 (%)

Hypocalcemia

9

2

Hypokalemia

6

1

Increased aspartate aminotransferase (AST)

5

0

Increased alanine aminotransferase (ALT)

4

0

Increased lipase

4

1

Increased creatinine

3

0

2

0

Laboratory Abnormality
Chemistry

Hematology
Thrombocytopenia

With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA (n=253 to 258), Placebo (n=129 to 131)
a

The following laboratory abnormalities (all Grades) occurred in >5% of LENVIMA-treated patients and at a rate that was two-fold or
higher than in patients who received placebo: hypoalbuminemia, increased alkaline phosphatase, hypomagnesemia, hypoglycemia,
hyperbilirubinemia, hypercalcemia, hypercholesterolemia, increased serum amylase, and hyperkalemia.

LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
N=352
Adverse Reactions

All Grades
(%)

Grades 3-4 (%)

Sunitinib 50 mg
N=340
All Grades
(%)

Grades 3-4 (%)

General
Fatiguea
63
9
56
8
Gastrointestinal
62
10
50
6
Diarrheab
43
2
43
2
Stomatitisc
Nausea
36
3
33
1
Abdominal paind
27
2
18
1
Vomiting
26
3
20
1
Constipation
25
1
19
0
Musculoskeletal and connective tissue
e
Musculoskeletal pain
58
4
41
3
Endocrine
57
1
32
0
Hypothyroidismf
Vascular
56
29
43
20
Hypertensiong
Hemorrhagic eventsh
27
5
26
4
Metabolism
41
4
31
1
Decreased appetitei
Skin and subcutaneous tissue
Rashj
37
5
17
1
Palmar-plantar erythrodysaesthesia syndromek
29
4
38
4
Respiratory, thoracic, and mediastinal
Dysphonia
30
0
4
0
Renal and urinary
l
Proteinuria
30
8
13
3
21
5
16
2
Acute kidney injurym
Investigations
Weight decreased
30
8
9
0
Hepatobiliary
25
9
21
5
Hepatotoxicityn
Nervous system
Headache
23
1
16
1
a
Includes asthenia, fatigue, lethargy and malaise
b
Includes diarrhea and gastroenteritis
c
Includes aphthous ulcer, gingival pain, glossitis, glossodynia, mouth ulceration, mucosal inflammation, oral discomfort, oral mucosal blistering, oral
pain, oropharyngeal pain, pharyngeal inflammation, and stomatitis
d
Includes abdominal discomfort, abdominal pain, abdominal rigidity, abdominal tenderness, epigastric discomfort, lower abdominal pain, and
upper abdominal pain
e
Includes arthralgia, arthritis, back pain, bone pain, breast pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain,
musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, pain in extremity, and pain in jaw
f
Includes hypothyroidism, increased blood thyroid stimulating hormone and secondary hypothyroidism
g
Includes essential hypertension, increased blood pressure, increased diastolic blood pressure, hypertension, hypertensive crisis, hypertensive
retinopathy, and labile blood pressure
h
Includes all hemorrhage terms. Hemorrhage terms that occurred in 1 or more subjects in either treatment group include: Anal hemorrhage,
aneurysm ruptured, blood blister, blood loss anemia, blood urine present, catheter site hematoma, cerebral microhemorrhage, conjunctival
hemorrhage, contusion, diarrhea hemorrhagic, disseminated intravascular coagulation, ecchymosis, epistaxis, eye hemorrhage, gastric
hemorrhage, gastritis hemorrhagic, gingival bleeding, hemorrhage urinary tract, hemothorax, hematemesis , hematoma , hematochezia,
hematuria, hemoptysis, hemorrhoidal hemorrhage , increased tendency to bruise, injection site hematoma, injection site hemorrhage, intraabdominal hemorrhage, lower gastrointestinal hemorrhage, Mallory-Weiss syndrome, melaena, petechiae, rectal hemorrhage, renal hemorrhage,
retroperitoneal hemorrhage, small intestinal hemorrhage, splinter hemorrhages, subcutaneous hematoma, subdural hematoma, subarachnoid
hemorrhage, thrombotic thrombocytopenic purpura, tumor hemorrhage, traumatic hematoma, and upper gastrointestinal hemorrhage
i
Includes decreased appetite and early satiety
j
Includes genital rash, infusion site rash, penile rash, perineal rash, rash, rash erythematous, rash macular, rash maculo-papular, rash papular,
rash pruritic, and rash pustular
k
Includes palmar erythema, palmar-plantar erythrodysesthesia syndrome and plantar erythema
l
Includes hemoglobinuria, nephrotic syndrome, and proteinuria
m
Includes acute kidney injury, azotaemia, blood creatinine increased, creatinine renal clearance decreased, hypercreatininaemia, renal failure,
renal impairment, oliguria, glomerular filtration rate decreased, and nephropathy toxic
n
Includes alanine aminotransferase increased, aspartate aminotransferase increased, blood bilirubin increased, drug-induced liver injury, hepatic
enzyme increased, hepatic failure, hepatic function abnormal, hepatocellular injury, hepatotoxicity, hyperbilirubinemia, hypertransaminasemia,
immune-mediated hepatitis, liver function test increased, liver injury, transaminases increased, and gamma-glutamyltransferase increased

Clinically relevant adverse reactions (<20%) that occurred in patients receiving LENVIMA/pembrolizumab were myocardial infarction (3%)
and angina pectoris (1%).
Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)
LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
Laboratory Abnormalitya
Chemistry
Hypertriglyceridemia
Hypercholesterolemia
Increased lipase
Increased creatinine
Increased amylase
Increased aspartate aminotransferase (AST)
Hyperglycemia
Increased alanine aminotransferase (ALT)
Hyperkalemia
Hypoglycemia
Hyponatremia
Decreased albumin
Increased alkaline phosphatase
Hypocalcemia
Hypophosphatemia
Hypomagnesemia
Increased creatine phosphokinase
Hypermagnesemia
Hypercalcemia

Sunitinib 50 mg

All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

80
64
61
61
59
58
55
52
44
44
41
34
32
30
29
25
24
23
21

15
5
34
5
17
7
7
7
9
2
12
0.3
4
2
7
2
6
2
1

71
43
59
61
41
57
48
49
28
27
28
22
32
22
50
15
36
22
11

15
1
28
2
9
3
3
4
6
1
9
0
1
1
8
3
5
3
1

(continued)
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Vascular
Hypertensiona
Hypotension
Gastrointestinal
Diarrhea
Nausea
Stomatitisb
Vomiting
Abdominal painc
Constipation
Oral paind
Dry mouth
Dyspepsia
General
Fatiguee
Edema peripheral
Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf
Metabolism and Nutrition
Decreased appetite
Decreased weight
Dehydration
Nervous System
Headache
Dysgeusia
Dizziness
Renal and Urinary
Proteinuria
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Rashg
Alopecia
Hyperkeratosis
Respiratory, Thoracic and Mediastinal
Dysphonia
Cough
Epistaxis
Psychiatric
Insomnia
Infections
Urinary tract infection
Dental and oral infectionsh
Cardiac
Electrocardiogram QT prolonged

LENVIMA 24 mg
N=261

First-Line Treatment of Renal Cell Carcinoma in Combination with Pembrolizumab (CLEAR)
The safety of LENVIMA in combination with pembrolizumab was investigated in CLEAR [see Clinical Studies (14.2)]. Patients received LENVIMA
20 mg orally once daily in combination with pembrolizumab 200 mg intravenously every 3 weeks (n=352), or LENVIMA 18 mg orally once daily
in combination with everolimus 5 mg orally once daily (n=355), or sunitinib 50 mg orally once daily for 4 weeks then off treatment for 2 weeks
(n=340). The median duration of exposure to the combination therapy of LENVIMA and pembrolizumab was 17 months (range: 0.1 to 39).
Fatal adverse reactions occurred in 4.3% of patients receiving LENVIMA in combination with pembrolizumab, including cardio-respiratory
arrest (0.9%), sepsis (0.9%), and one case (0.3%) each of arrhythmia, autoimmune hepatitis, dyspnea, hypertensive crisis, increased
blood creatinine, multiple organ dysfunction syndrome, myasthenic syndrome, myocarditis, nephritis, pneumonitis, ruptured aneurysm and
subarachnoid hemorrhage.
Serious adverse reactions occurred in 51% of patients receiving LENVIMA and pembrolizumab. Serious adverse reactions in ≥2% of patients
were hemorrhagic events (5%), diarrhea (4%), hypertension (3%), myocardial infarction (3%), pneumonitis (3%), vomiting (3%), acute kidney
injury (2%), adrenal insufficiency (2%), dyspnea (2%), and pneumonia (2%).
Permanent discontinuation of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 37% of patients; 26% LENVIMA only,
29% pembrolizumab only, and 13% both drugs. The most common adverse reactions (≥2%) leading to permanent discontinuation of LENVIMA,
pembrolizumab, or both were pneumonitis (3%), myocardial infarction (3%), hepatotoxicity (3%), acute kidney injury (3%), rash (3%), and diarrhea (2%).
Dose interruptions of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 78% of patients receiving LENVIMA in
combination with pembrolizumab. LENVIMA was interrupted in 73% of patients and both drugs were interrupted in 39% of patients. LENVIMA
was dose reduced in 69% of patients. The most common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA were
diarrhea (26%), fatigue (18%), hypertension (17%), proteinuria (13%), decreased appetite (12%), palmar-plantar erythrodysesthesia (11%),
nausea (9%), stomatitis (9%), musculoskeletal pain (8%), rash (8%), increased lipase (7%), abdominal pain (6%), and vomiting (6%), increased
ALT (5%), and increased amylase (5%).
Tables 5 and 6 summarize the adverse reactions and laboratory abnormalities, respectively, that occurred in ≥20% of patients treated with
LENVIMA and pembrolizumab in CLEAR.
Table 5: Adverse Reactions in ≥20% of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)
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Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)
LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
Laboratory Abnormalitya
Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia
a
b

Sunitinib 50 mg

All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

54
39
38
34
31

9
2
3
1
4

66
73
66
77
72

15
13
8
8
16

With at least 1 grade increase from baseline
Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA/pembrolizumab (n=343 to 349) and sunitinib (n=329 to 335).

Grade 3 and 4 increased ALT or AST was seen in 9% of patients. Grade ≥2 increased ALT or AST was reported in 64 (18%) patients, of whom
20 (31%) received ≥40 mg daily oral prednisone equivalent. Recurrence of Grade ≥2 increased ALT or AST was observed in 3 patients on
rechallenge in patients receiving LENVIMA and 10 patients receiving both LENVIMA and pembrolizumab.
Previously Treated Renal Cell Carcinoma in Combination with Everolimus (Study 205)
The safety of LENVIMA was evaluated in Study 205, in which patients with unresectable advanced or metastatic renal cell carcinoma (RCC)
were randomized (1:1:1) to LENVIMA 18 mg orally once daily with everolimus 5 mg orally once daily (n=51), LENVIMA 24 mg orally once daily
(n=52), or everolimus 10 mg orally once daily (n=50). This data also includes patients on the dose escalation portion of the study who received
LENVIMA with everolimus (n=11). The median treatment duration was 8.1 months for LENVIMA with everolimus. Among 62 patients who
received LENVIMA with everolimus, the median age was 61 years, 71% were men, and 98% were White.
The most common adverse reactions observed in the LENVIMA with everolimus-treated group (≥30%) were, in order of decreasing frequency,
diarrhea, fatigue, arthralgia/myalgia, decreased appetite, vomiting, nausea, stomatitis/oral inflammation, hypertension, peripheral edema,
cough, abdominal pain, dyspnea, rash, decreased weight, hemorrhagic events, and proteinuria. The most common serious adverse reactions
(≥5%) were renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), diarrhea (5%), vomiting (5%), and dyspnea (5%).
Adverse reactions led to dose reductions or interruption in 89% of patients receiving LENVIMA with everolimus. The most common
adverse reactions (≥5%) resulting in dose reductions in the LENVIMA with everolimus-treated group were diarrhea (21%), fatigue (8%),
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients in the LENVIMA with everolimus-treated group.
Table 7 presents the adverse reactions in >15% of patients in the LENVIMA with everolimus arm. Study 205 was not designed to demonstrate
a statistically significant difference in adverse reaction rates for LENVIMA in combination with everolimus, as compared to everolimus for any
specific adverse reaction listed in Table 7.
Table 7: Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with Everolimus
5 mg
N=62

Everolimus 10 mg
N=50

In Table 8, Grade 3-4 laboratory abnormalities occurring in ≥3% of patients in the LENVIMA with everolimus arm are presented.
Table 8: Grade 3-4 Laboratory Abnormalities Occurring in ≥3% of Patients in the LENVIMA with Everolimus Arma,b in
Study 205 (RCC)
Laboratory Abnormality

LENVIMA 18 mg with Everolimus
5 mg
Grades 3-4 (%)

Everolimus 10 mg

Grades 3-4 (%)
Chemistry
Hypertriglyceridemia
18
18
Increased lipase
13
12
Hypercholesterolemia
11
0
Hyponatremia
11
6
Hypophosphatemia
11
6
Hyperkalemia
6
2
Hypocalcemia
6
2
Hypokalemia
6
2
Increased aspartate aminotransferase (AST)
3
0
Increased alanine aminotransferase (ALT)
3
2
Increased alkaline phosphatase
3
0
Hyperglycemia
3
16
Increased creatine kinase
3
4
Hematology
Lymphopenia
10
20
Anemia
8
16
Thrombocytopenia
5
0
a
With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA with Everolimus (n=62), Everolimus (n=50)

Table 9: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction
Endocrine
Hypothyroidisma
Gastrointestinal
Diarrhea
Abdominal painb
Nausea
Vomiting
Constipation
Ascitesc
Stomatitisd
General
Fatiguee
Pyrexiaf
Peripheral edema
Metabolism and Nutrition
Decreased appetite
Decreased weight
Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag
Nervous System
Headache
Renal and Urinary
Proteinuriah
Respiratory, Thoracic and Mediastinal
Dysphonia
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia syndrome
Rashi
Vascular
Hypertensionj
Hemorrhagic eventsk

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4
(%)

Grade 3-4
(%)

Grade 1-4
(%)

Grade 3-4
(%)

21

0

3

0

39
30
20
16
16
15
11

4
3
1
1
1
4
0.4

46
28
14
8
11
11
14

4
4
1
1
0
3
1

44
15
14

7
0
1

36
14
7

6
0.2
0.2

34
31

5
8

27
22

1
3

31

1

20

2

10

1

8

0

26

6

12

2

24

0.2

12

0

27

3

52

11

14

0

24

2

45
23

24
4

31
15

15
4

Includes hypothyroidism, blood thyroid stimulating hormone increased
Includes abdominal discomfort, abdominal pain, abdominal tenderness, epigastric discomfort, gastrointestinal pain, lower abdominal pain, and upper
abdominal pain
c
Includes ascites and malignant ascites
d
Includes aphthous ulcer, gingival erosion, gingival ulceration, glossitis, mouth ulceration, oral mucosal blistering, and stomatitis
e
Includes asthenia, fatigue, lethargy and malaise
f
Includes increased body temperature, pyrexia
g
Includes arthralgia, back pain, extremity pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, and myalgia
h
Includes proteinuria, increased urine protein, protein urine present
i
Includes erythema, erythematous rash, exfoliative rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash and rash
j
Includes increased diastolic blood pressure, increased blood pressure, hypertension and orthostatic hypertension
k
Includes all hemorrhage terms. Hemorrhage terms that occurred in 5 or more subjects in either treatment group include: epistaxis, hematuria, gingival
bleeding, hemoptysis, esophageal varices hemorrhage, hemorrhoidal hemorrhage, mouth hemorrhage, rectal hemorrhage and upper gastrointestinal
hemorrhage
a
b

In Table 10, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT (HCC) are presented.
Table 10: Grade 3-4 Laboratory Abnormalities Occurring in ≥2% of Patients in the LENVIMA Arma,b in REFLECT (HCC)
Laboratory Abnormality

Lenvatinib (%)

Sorafenib (%)

Chemistry
Increased GGT
17
20
Hyponatremia
15
9
Hyperbilirubinemia
13
10
Increased aspartate aminotransferase (AST)
12
18
Increased alanine aminotransferase (ALT)
8
9
Increased alkaline phosphatase
7
5
Increased lipase
6
17
Hypokalemia
3
4
Hyperkalemia
3
2
Decreased albumin
3
1
Increased creatinine
2
2
Hematology
Thrombocytopenia
10
8
Lymphopenia
8
9
Neutropenia
7
3
Anemia
4
5
a
With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory measurement
for each parameter. LENVIMA (n=278 to 470) and sorafenib (n=260 to 473)

Endometrial Carcinoma
The safety of LENVIMA in combination with pembrolizumab was investigated in Study 309, a multicenter, open-label, randomized (1:1), activecontrolled trial in patients with advanced endometrial carcinoma previously treated with at least one prior platinum-based chemotherapy
regimen in any setting, including in the neoadjuvant and adjuvant settings [see Clinical Studies (14.4)]. Patients with endometrial carcinoma
that are not MSI-H or dMMR received LENVIMA 20 mg orally once daily with pembrolizumab 200 mg intravenously every 3 weeks (n=342); or
received doxorubicin or paclitaxel (n= 325).
For patients with not MSI-H or dMMR status, the median duration of study treatment was 7.2 months (range 1 day to 26.8 months) and the
median duration of exposure to LENVIMA was 6.7 months (range: 1 day to 26.8 months).
Fatal adverse reactions among these patients occurred in 4.7% of those treated with LENVIMA and pembrolizumab, including 2 cases of
pneumonia, and 1 case of the following: acute kidney injury, acute myocardial infarction, colitis, decreased appetite, intestinal perforation,
lower gastrointestinal hemorrhage, malignant gastrointestinal obstruction, multiple organ dysfunction syndrome, myelodysplastic syndrome,
pulmonary embolism, and right ventricular dysfunction.
Serious adverse reactions occurred in 50% of these patients receiving LENVIMA and pembrolizumab. Serious adverse reactions with
frequency ≥3% were hypertension (4.4%), and urinary tract infection (3.2%).
Discontinuation of LENVIMA due to an adverse reaction occurred in 26% of these patients. The most common (≥1 %) adverse reactions
leading to discontinuation of LENVIMA were hypertension (2%), asthenia (1.8%), diarrhea (1.2%), decreased appetite (1.2%), proteinuria
(1.2%), and vomiting (1.2%).
Dose reductions of LENVIMA due to adverse reactions occurred in 67% of patients. The most common (≥5%) adverse reactions resulting in
dose reduction of LENVIMA were hypertension (18%), diarrhea (11%), palmar-plantar erythrodysesthesia syndrome (9%), proteinuria (7%),
fatigue (7%), decreased appetite (6%), asthenia (5%), and weight decreased (5%).
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Grade 1-4
Grade 3-4
Grade 1-4
Grade 3-4
(%)
(%)
(%)
(%)
Endocrine
Hypothyroidism
24
0
2
0
Gastrointestinal
Diarrhea
81
19
34
2
Vomiting
48
7
12
0
Nausea
45
5
16
0
Stomatitis/Oral inflammationa
44
2
50
4
Abdominal painb
37
3
8
0
Oral painc
23
2
4
0
Dyspepsia/Gastro-esophageal reflux
21
0
12
0
Constipation
16
0
18
0
General
d
73
18
40
2
Fatigue
Peripheral edema
42
2
20
0
Pyrexia/Increased body temperature
21
2
10
2
Metabolism and Nutrition
Decreased appetite
53
5
18
0
Decreased weight
34
3
8
0
Musculoskeletal and Connective Tissue
e
Arthralgia/Myalgia
55
5
32
0
Musculoskeletal chest pain
18
2
4
0
Nervous System
Headache
19
2
10
2
Psychiatric
Insomnia
16
2
2
0
Renal and Urinary
Proteinuria/Urine protein present
31
8
14
2
Renal failure eventf
18
10
12
2
Respiratory, Thoracic and Mediastinal
Cough
37
0
30
0
Dyspnea/Exertional dyspnea
35
5
28
8
Dysphonia
18
0
4
0
Skin and Subcutaneous Tissue
g
Rash
35
0
40
0
Vascular
Hypertension/Increased blood pressure
42
13
10
2
Hemorrhagic eventsh
32
6
26
2
a
Includes aphthous stomatitis, gingival inflammation, glossitis, and mouth ulceration
b
Includes abdominal discomfort, gastrointestinal pain, lower abdominal pain, and upper abdominal pain
c
Includes gingival pain, glossodynia, and oropharyngeal pain
d
Includes asthenia, fatigue, lethargy and malaise
e
Includes arthralgia, back pain, extremity pain, musculoskeletal pain, and myalgia
f
Includes blood creatinine increased, blood urea increased, creatinine renal clearance decreased, nephropathy toxic, renal failure, renal failure
acute, and renal impairment
g
Includes erythema, erythematous rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash, and septic rash
h
Includes hemorrhagic diarrhea, epistaxis, gastric hemorrhage, hemarthrosis, hematoma, hematuria, hemoptysis, lip hemorrhage, renal
hematoma, and scrotal hematocele

Hepatocellular Carcinoma
The safety of LENVIMA was evaluated in REFLECT, which randomized (1:1) patients with unresectable hepatocellular carcinoma (HCC) to
LENVIMA (n=476) or sorafenib (n=475). The dose of LENVIMA was 12 mg orally once daily for patients with a baseline body weight of ≥60 kg
and 8 mg orally once daily for patients with a baseline body weight of <60 kg. The dose of sorafenib was 400 mg orally twice daily. Duration
of treatment was ≥6 months in 49% and 32% of patients in the LENVIMA and sorafenib groups, respectively. Among the 476 patients who
received LENVIMA in REFLECT, the median age was 63 years, 85% were men, 28% were White and 70% were Asian.
The most common adverse reactions observed in the LENVIMA-treated patients (≥20%) were, in order of decreasing frequency, hypertension,
fatigue, diarrhea, decreased appetite, arthralgia/myalgia, decreased weight, abdominal pain, palmar-plantar erythrodysesthesia syndrome,
proteinuria, dysphonia, hemorrhagic events, hypothyroidism, and nausea.
The most common serious adverse reactions (≥2%) in LENVIMA-treated patients were hepatic encephalopathy (5%), hepatic failure (3%),
ascites (3%), and decreased appetite (2%).
Adverse reactions led to dose reduction or interruption in 62% of patients receiving LENVIMA. The most common adverse reactions
(≥5%) resulting in dose reduction or interruption of LENVIMA were fatigue (9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%),
hypertension (6%), and palmar-plantar erythrodysesthesia syndrome (5%).
Treatment discontinuation due to adverse reactions occurred in 20% of patients in the LENVIMA-treated group. The most common adverse
reactions (≥1%) resulting in discontinuation of LENVIMA were fatigue (1%), hepatic encephalopathy (2%), hyperbilirubinemia (1%), and
hepatic failure (1%).
Table 9 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. REFLECT was not designed to
demonstrate a statistically significant reduction in adverse reaction rates for LENVIMA, as compared to sorafenib, for any specified adverse
reaction listed in Table 9.
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Dose interruptions of LENVIMA due to an adverse reaction occurred in 58% of these patients. The most common (≥2%) adverse reactions
leading to interruption of LENVIMA were hypertension (11%), diarrhea (11%), proteinuria (6%), decreased appetite (5%), vomiting (5%),
increased alanine aminotransferase (3.5%), fatigue (3.5%), nausea (3.5%), abdominal pain (2.9%), weight decreased (2.6%), urinary tract
infection (2.6%), increased aspartate aminotransferase (2.3%), asthenia (2.3%), and palmar-plantar erythrodysesthesia (2%).
Tables 11 and 12 summarize adverse reactions and laboratory abnormalities, respectively, in patients receiving LENVIMA in Study 309.
Table 11: Adverse Reactions in ≥20% of Patients Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)
Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA
20 mg in combination with
Pembrolizumab 200 mg N=342
Adverse Reaction
Endocrine
Hypothyroidismb
Vascular
Hypertensionc
Hemorrhagic eventsd
General
Fatiguee
Gastrointestinal
Diarrheaf
Nausea
Vomiting
Stomatitisg
Abdominal painh
Constipation
Musculoskeletal and Connective Tissue
Musculoskeletal disordersi
Metabolism
Decreased appetitej
Investigations
Decreased weight
Renal and Urinary
Proteinuriak
Infections
Urinary tract infectionl
Nervous System
Headache
Respiratory, Thoracic and Mediastinal
Dysphonia
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam
Rashn

Doxorubicin or
Paclitaxel N=325

All Gradesa (%)

Grades 3-4 (%)

All Gradesa (%)

Grades 3-4 (%)

67

0.9

0.9

0

67
25

39
2.6

6
15

2.5
0.9

58

11

54

6

55
49
37
35
34
27

8
2.9
2.3
2.6
2.6
0

20
47
21
26
21
25

2.8
1.5
2.2
1.2
1.2
0.6

53

5

27

0.6

44

7

21

0

34

10

6

0.3

29

6

3.4

0.3

31

5

13

1.2

26

0.6

9

0.3

22

0

0.6

0

23
20

2.9
2.3

0.9
4.9

0
0

b
c

Table 12: Laboratory Abnormalities Worsened from Baselinea Occurring in ≥20% (All Grades) or ≥3% (Grades 3-4) of Patients
Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)
Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA
20 mg in combination with
Pembrolizumab 200 mg N=342
Laboratory Testb
Chemistry
Hypertriglyceridemia
Hypoalbuminemia
Increased aspartate aminotransferase
Hyperglycemia
Hypomagnesemia
Increased alanine aminotransferase
Hypercholesteremia
Hyponatremia
Increased alkaline phosphatase
Hypocalcemia
Increased lipase
Increased creatinine
Hypokalemia
Hypophosphatemia
Increased amylase
Hyperkalemia
Increased creatine kinase
Increased bilirubin
Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia

Doxorubicin or
Paclitaxel N=325

All Gradesc (%)

Grades 3-4 (%)

All Gradesc (%)

Grades 3-4 (%)

70
60
58
58
53
55
53
46
43
40
36
35
34
26
25
23
19
18

6
2.7
9
8
6
9
3.2
15
4.7
4.7
14
4.7
10
8
7
2.4
3.7
3.6

45
42
23
45
32
21
23
28
18
21
13
18
24
17
8
12
7
6

1.7
1.6
1.6
4.4
3.8
1.2
0.7
7
0.9
1.7
3.9
1.9
5
3.2
1
1.2
0
1.6

50
50
49
43
31

16
8
8
3.5
6

65
30
84
83
76

20
4.7
14
43
58

With at least 1 grade increase from baseline
Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post-baseline laboratory
measurement for each parameter: LENVIMA/pembrolizumab (range: 312 to 404 patients) and doxorubicin or paclitaxel (280 to 380).
c
Graded per NCI CTCAE v4.03
a
b

Postmarketing Experience The following adverse reactions have been identified during post approval use of LENVIMA. 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.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture
DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid coadministration of LENVIMA with
medicinal products with a known potential to prolong the QT/QTc interval.

Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 (approximately equal to a human
pediatric age of 2 years) resulted in growth retardation (decreased body weight gain, decreased food consumption, and decreases in the width
and/or length of the femur and tibia) and secondary delays in physical development and reproductive organ immaturity at doses greater than
or equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended clinical dose of 24 mg). Decreased
length of the femur and tibia persisted following 4 weeks of recovery. In general, the toxicologic profile of lenvatinib was similar between
juvenile and adult rats, though toxicities including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to
primary duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in SELECT, 45% were ≥65 years of age and
11% were ≥75 years of age. No overall differences in safety or effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 45% were ≥65 years of age and 13%
were ≥75 years of age. No overall differences in safety or effectiveness were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of age. Conclusions are limited due to
the small sample size, but there appeared to be no overall differences in safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were ≥65 years of age and 12% were
≥75 years of age. No overall differences in safety or effectiveness were observed between patients ≥65 and younger subjects. Patients
≥75 years of age showed reduced tolerability to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or moderate (CLcr 30-59 mL/min) renal
impairment. Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe (CLcr 15-29 mL/
min) renal impairment. Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe renal impairment. There is no
recommended dose of LENVIMA for patients with HCC and severe renal impairment. LENVIMA has not been studied in patients with end
stage renal disease.
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment (Child-Pugh A). There is no
recommended dose for patients with HCC with moderate or severe hepatic impairment.
No dose adjustment is recommended for patients with DTC, RCC, and endometrial carcinoma and mild or moderate hepatic impairment (ChildPugh A or B). Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment
(Child-Pugh C). Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.
OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan dysfunction occurred in a patient
who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.
All rights reserved.
Printed in USA/September 2021
LENV-US6520

S:12.5"

Graded per NCI CTCAE v4.03
Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and secondary hypothyroidism
Includes hypertension, blood pressure increased, hypertensive crisis, secondary hypertension, blood pressure abnormal, hypertensive
encephalopathy, and blood pressure fluctuation
d
Includes epistaxis, vaginal hemorrhage, hematuria, gingival bleeding, metrorrhagia, rectal hemorrhage, contusion, hematochezia, cerebral
hemorrhage, conjunctival hemorrhage, gastrointestinal hemorrhage, hemoptysis, hemorrhage urinary tract, lower gastrointestinal
hemorrhage, mouth hemorrhage, petechiae, uterine hemorrhage, anal hemorrhage, blood blister, eye hemorrhage, hematoma, hemorrhage
intracranial, hemorrhagic stroke, injection site hemorrhage, melena, purpura, stoma site hemorrhage, upper gastrointestinal hemorrhage,
wound hemorrhage, blood urine present, coital bleeding, ecchymosis, hematemesis, hemorrhage subcutaneous, hepatic hematoma, injection
site bruising, intestinal hemorrhage, laryngeal hemorrhage, pulmonary hemorrhage, subdural hematoma, umbilical hemorrhage, and vessel
puncture site bruise
e
Includes fatigue, asthenia, malaise, and lethargy
f
Includes diarrhea and gastroenteritis
g
Includes stomatitis, mucosal inflammation, oropharyngeal pain, aphthous ulcer, mouth ulceration, cheilitis, oral mucosal erythema, and tongue
ulceration
h
Includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort, gastrointestinal pain, abdominal tenderness, and
epigastric discomfort
i
Includes arthralgia, myalgia, back pain, pain in extremity, bone pain, neck pain, musculoskeletal pain, arthritis, musculoskeletal chest pain,
musculoskeletal stiffness, non-cardiac chest pain, pain in jaw
j
Includes decreased appetite and early satiety
k
Includes proteinuria, protein urine present, hemoglobinuria
l
Includes urinary tract infection, cystitis, and pyelonephritis
m
Includes palmar-plantar erythrodysesthesia syndrome, palmar erythema, plantar erythema, and skin reaction
n
Includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash macular, rash pustular, rash papular, rash vesicular, and application
site rash
a

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when administered to a
pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the recommended
human doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. There are no available human data informing the
drug-associated risk. Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2%
to 4% and 15% to 20%, respectively.
Data
Animal Data
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg [approximately 0.14 times the
recommended clinical dose of 24 mg based on body surface area (BSA)] to pregnant rats during organogenesis resulted in dose-related
decreases in mean fetal body weight, delayed fetal ossifications, and dose-related increases in fetal external (parietal edema and tail
abnormalities), visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day (approximately
0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal external (short tail), visceral
(retroesophageal subclavian artery), and skeletal anomalies at doses greater than or equal to 0.03 mg/kg (approximately 0.03 times the
recommended clinical dose of 24 mg based on BSA). At the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was
also observed. Lenvatinib was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at a dose
level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Lactation
Risk Summary
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are excreted in rat milk at concentrations
higher than those in maternal plasma. Because of the potential for serious adverse reactions in breastfed infants, advise women to
discontinue breastfeeding during treatment with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related radioactivity was approximately
2 times higher [based on area under the curve (AUC)] in milk compared to maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman.
Females
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and for at least 30 days after the
last dose.
Infertility
LENVIMA may impair fertility in males and females of reproductive potential.
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HER2 Doublet Induces Durable Responses
in HER2+ mCRC
By Brittany Lovely
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independent central review (BICR) with a median
duration of response (DOR) of 12.4 months (95% CI,
8.5-20.5). The disease control rate (DCR) by BICR
was 71.4% (TABLE 1). Reduction in tumor burden
was observed in 65.0% of patients.
Further, the median progression-free survival (PFS) was 8.2 months (95% CI, 4.2-10.3), the
rate of PFS at 6 months was 59.0% and 34.2% at
12 months. The median overall survival (OS) was
24.1 months (95% CI, 20.3-36.7) with a 12-month
OS rate of 72.7% and a 24-month OS rate of 51.3%.
“Patients with chemotherapy-refractory HER2positive metastatic colorectal cancer receive
limited clinical benefit with currently available
therapies,” lead trial investigator John H. Strickler, MD, an associate professor of medicine at
Duke University School of Medicine in Durham,
North Carolina, said in a news release.2 “With
sustained responses and favorable tolerability
in heavily pretreated patients, tucatinib in combination with trastuzumab has the potential to
be a new treatment option for previously treated
HER2-positive mCRC.”
The pivotal MOUNTAINEER study was originally designed to include 1 cohort of patients to
receive tucatinib at 300 mg twice daily and trastuzumab at 8 mg/kg intravenously on day 1 of cycle
1 followed by 6 mg/kg on day 1 of every 21-week
cycle thereafter. Investigators adapted the protocol

to enroll an additional 70 patients randomly
assigned 4:3 to a new cohort of the experimental
regimen or tucatinib monotherapy.3
The primary end point of the study was confirmed ORR in both experimental cohorts per BICR
and RECIST 1.1. Secondary outcomes included
ORR at 12 weeks; DOR, PFS, and OS in the experimental cohorts; safety; dose modifications; and
laboratory results.3
The ORR at 12 weeks in a cohort of patients
randomly assigned to tucatinib monotherapy
(n = 30) was 3.3% (95% CI, 0.1%-17.2%) with a DCR
of 80%. Those who did not respond at 12 weeks or
who experienced disease progression were permitted to cross over to the experimental treatment.1
In terms of safety, commonly reported grade 1/2 

John H. Strickler, MD
Associate Professor of Medicine
Duke University School of Medicine
Member, Duke Cancer Institute
Durham, NC
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RESPONSES
Confirmed ORR per BICR

TUCATINIB + TRASTUZUMAB
38.1% (95% CI, 27.7%-49.3%)

CR

3/84 (3.6%)

PR

29/84 (34.5%)

SD

28/84 (33.3%)

PD

22/84 (26.2%)

Not available
Confirmed ORR per investigator assessment
DCR per BICR

2/84 (2.4%)
42.9% (95% CI, 32.1%-54.1%)
60/84 (71.4%)

BICR, blinded independent central review; CR, complete response; DCR, disease control rate; ORR, objective response rate; PD, progressive
disease; PR, partial response; SD, stable disease.
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treatment-emergent adverse effects (TEAEs)
among patients who received tucatinib
and trastuzumab (n = 86) were diarrhea
(60.5%), fatigue (41.9%), nausea (34.9%), and
infusion-related reaction (20.9%). Grade 3
or higher TEAEs included diarrhea (3.5%)
and fatigue (2.3%). In terms of overall AEs
observed on study, hypertension was the
most common grade 3 or higher AE (7.0%).1
Serious AEs were observed in 22.1% of
patients but no deaths were reported. A total
of 5.8% of patients discontinued treatment
due to an AE and 25.6% of patients required
a dose modification for tucatinib treatment.
The most common grade 3 or higher
AE was hypertension (grade 3, 7.0%). AEs
leading to discontinuation of any treatment
occurred in 5.8% of patients. No deaths due
to AEs were reported.
“This study has shown the benefits of
dual-HER2 inhibition with tucatinib and
trastuzumab in patients with HER2-positive
metastatic colorectal cancer, including many
whose cancer had spread to the liver or
lungs before joining the trial,” Roger Dansey,
MD, interim CEO and chief medical officer
of Seagen, said in the news release.2 “We
believe this chemotherapy-free combination
may play an important role in addressing the
unmet needs of patients with this disease.”
Data from MOUNTAINEER will support a
new drug application for patients with mCRC. In
2020, the FDA approved tucatinib in combination with trastuzumab and capecitabine for the
treatment of patients with advanced, unresectable, or metastatic HER2-positive breast cancer,
including patients with brain metastases, who
have received at least 1 prior anti-HER2-based
regimen in the metastatic setting.4 TT
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in combination with trastuzumab for HER2-positive metastatic colorectal cancer (SGNTUC-017). Presented at ESMO World Congress on
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Botensilimab and
Balstilimab Stimulate
Deep Responses
in Population with MSS CRC
By Kristi Rosa

A

COMBINATION OF NOVEL PD-1 and
CTLA-4 checkpoint inhibitors led to durable
responses and encouraging tolerability in
heavily pretreated patients with microsatellite stable
(MSS) metastatic colorectal cancer (CRC), according
to expanded data from the phase 1b C-800-01 study
(NCT03860272). These findings were presented at
the 2022 European Society for Medical Oncology
World Congress on Gastrointestinal Cancer.1
Those in MSS CRC cohort (n = 41) received Fcenhanced CTLA-4 inhibitor botensilimab at 1 mg/
kg or 2 mg/kg every 6 weeks in combination with
PD-1 inhibitor balstilimab at 3 mg/kg every 2 weeks.
At a median follow-up of 5.8 months (range, 1.624.4), the botensilimab (AGEN1181) and balstilimab
(AGEN2034) doublet elicited an objective response
rate (ORR) of 24% (95% CI, 14%-39%) among 41 evaluable patients, which included a partial response rate
of 24%. Forty-nine percent of patients achieved stable
disease with the regimen and 27% experienced disease progression. Moreover, the median duration of
response (DOR) was not yet reached with the combination. The disease control rate (DCR) reported with
the doublet was 73% (95% CI, 58%-84%).
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NUMBER OF PATIENTS

ORR (95% CI)

DCR (95% CI)

All evaluable patients

41

24% (14%-39%)

73% (58%-84%)

Patients with liver involvement

24

42% (25%-61%)

96% (80%-99%)

DCR, disease control rate; ORR, objective response rate.

“CRC is the second-leading cause of
cancer-related death worldwide, with
[approximately] 95% classified as MSS and
historically unresponsive to immunotherapy. Treatment-resistant patients [with MSS
CRC]lack effective options, with standard of
care offering only a 1% to 2% response rate and
a median expected survival ranging from 6
to 7 months,” Anthony B. El-Khoueiry, MD,
director of the Phase 1 Drug Development Clinical Program at the University of Southern California (USC) Norris Comprehensive Cancer
Center, Keck School of Medicine of USC in Los
Angeles, stated in a press release.2 “The combination of robust response rate, durability,
and tolerability demonstrated by botensilimab
and balstilimab supports further development
of the combination in MSS CRC, as well as
more broadly in other cold and treatmentresistant tumors.”
To be eligible to enroll in the first-inhuman trial, patients were required to have
advanced solid tumors that were refractory
to standard treatment. These patients were
permitted to have previously received immunotherapy. In the CRC cohort, patients had to
have metastatic disease and MSS status.
The efficacy end points of the trial include
ORR, DCR, progression-free survival, DOR, and
overall survival. Key safety end points include
adverse events (AEs), treatment-related AEs
(TRAEs), and immune-related AEs (irAEs).
Among the 41 patients included in the MSS
CRC cohort, the median age was 57 years
(range, 36-82), 59% were women, 59% had
an ECOG performance status of 1, and 34%
received prior immunotherapy. The median
number of prior lines of therapy received
was 4 (range, 2-10); 12% of patients received
2 prior lines, 32% received 3 prior lines, 22%
received 4 prior lines, and 34% received 5 or
more prior lines. Fifty-one percent of patients
had tumors that harbored a RAS mutation,
and 5% harbored BRAF mutations.
Moreover, 17% of patients (n = 7) received
botensilimab at 1 mg/kg every 6 weeks and
83% (n = 34) received botensilimab at 2 mg/
kg every 6 weeks. Additional data showed that
80% of objective responses were ongoing at
the time of data cutoff, and 30% of responses
exceeded 1 year.

Data from an exploratory analysis showed
that those without active liver metastases
(n = 24) experienced enriched responses with
the combination. In these patients, the ORR
achieved with the combination was 42% (95%
CI, 25%-61%), and the DCR was 96% (95% CI,
80%-99%) (TABLE 1).
Any-grade TRAEs were experienced by
76% of patients; these events were grade 1
or 2 in 51% of patients and grade 3 in 24% of
patients. The most common gastrointestinal
toxicities reported with the doublet included
diarrhea or colitis (grade 1/2, 29%; grade 3,
10%), nausea (grade 1/2, 17%), and vomiting
(grade 1/2, 10%). Constitutional toxicities
included fatigue (grade 1/2, 20%; grade 3, 2%),
decreased appetite (grade 1/2, 22%), chills
(grade 1/2, 17%), and pyrexia (grade 1/2,
12%; grade 3, 2%).
Hepatic toxicities included increased levels of alanine aminotransferase (grade 1/2,
12%) and aspartate aminotransferase (grade
1/2, 7%; grade 3, 2%). Musculoskeletal effects
included arthralgia (grade 1/2, 10%; grade 3,
2%) and myalgia (grade 1/2, 12%). Skin toxicities included pruritus (grade 1/2, 10%) and
rash (grade 1/2, 10%).
No hypophysitis has been reported with
the combination, and pneumonitis with the
combination was noted to be rare. Notably,
grade 4 or 5 TRAEs were reported with the
regimen. Investigator-assessed irAEs of any
grade occurred in 46% of patients, and 17%
experienced grade 3 irAEs.
Ten percent of patients discontinued botensilimab only because of a TRAE, and 10%
discontinued both agents. A global, dose-randomized, phase 2 trial examining the combination is anticipated to launch later in 2022. TT
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Factors to Consider When
Treating Patients With Stage II
Colon Cancer
Cristian Tomasetti, PhD, of the John Hopkins
School of Medicine Health, discusses the
clinical questions that exist among physicians
who treat patients with stage II colon cancer.
Following surgery, deciding which patient
should get treatment is the most immediate
consideration. Physicians must also think
about the duration of treatment.
View more at
targetedonc.com/link/1865
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Combined Risk Factors
Lead to Worse Outcomes
in Colon Cancer
Luv N. Hajirawala, MD, of LSU Health
New Orleans School of Medicine, discusses
findings from a retrospective analysis of the
Surveillance, Epidemiology, and End Results
(SEER) database of patients with stage III
colon cancer.
The investigators used the SEER database
to learn how high-risk features impact overall
survival and cancer-specific survival.
View more at
targetedonc.com/link/1866
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Durvalumab Triplet Improves OS Across
Biliary Tract Cancer Locations
By Lisa Astor

T
Aiwu Ruth He, MD, PhD
Scientific Lead in Liver & Biliary Cancers
MedStar Georgetown University Hospital
The Ruesch Center for the Cure of
Gastrointestinal Cancers
Washington, DC
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HE ADDITION OF durvalumab (Imfinzi)
to gemcitabine and cisplatin chemotherapy
led to overall survival (OS) benefit compared with treatment with chemotherapy alone
in patients with advanced biliary tract cancer
across various primary tumor sites, according to
an exploratory subgroup analysis of the phase 3
TOPAZ-1 trial (NCT03875235).
In findings presented at the European Society
for Medical Oncology (ESMO) World Congress on
Gastrointestinal Cancer 2022, patients with intrahepatic and extrahepatic cholangiocarcinoma
who were treated with the durvalumab triplet
regimen demonstrated improved OS compared
with the chemotherapy doublet. Comparatively,
OS was similar between arms for patients with
gallbladder cancer.1
Analysis by primary tumor location showed
a median OS of 13.5 months (95% CI, 11.9-15.1)
with durvalumab plus gemcitabine and cisplatin
compared with 11.5 months (95% CI, 9.8-12.8)
with gemcitabine and cisplatin alone in patients
with intrahepatic cholangiocarcinoma (HR, 0.76;
95% CI, 0.58-0.98). In patients with extrahepatic
cholangiocarcinoma, the median OS with the
triplet regimen was 12.7 months (95% CI, 9.8-16.6)
compared with 12.1 months (95% CI, 7.8-14.4) with

Targeted Therapies in Oncology | Vol. 11 No. 11

the doublet regimen (HR, 0.76; 95% CI, 0.49-1.19).
With the addition of durvalumab, the median OS
was 10.7 months (95% CI, 8.9-13.2) in those with
gallbladder cancer compared with 11.0 months
(95% CI, 8.7-12.8) without durvalumab (HR, 0.94;
95% CI, 0.65-1.37) (TABLE 1).
“Biliary cancer is a very heterogeneous disease
that includes intrahepatic cholangiocarcinoma,
extrahepatic cholangiocarcinoma, and gallbladder
cancer. Each anatomic location can have different
risk factors, etiology, and presentation or prognosis,” said presenter Aiwu Ruth He, MD, PhD, scientific lead in liver and biliary cancers at MedStar
Georgetown University Hospital, in an interview.
“In this subgroup analysis of TOPAZ-1, the addition of durvalumab to gemcitabine and cisplatin
was associated with improved OS in patients with
advanced biliary tract cancer, irrespective of primary tumor location.”
TOPAZ-1 is a randomized, double-blind, placebocontrolled, global study of durvalumab plus chemotherapy compared with chemotherapy and
placebo in patients with previously untreated
unresectable or metastatic biliary tract cancer or
with recurrent disease. Patients were randomly
assigned 1:1 to receive either 1500 mg durvalumab
(n = 341) or placebo (n = 344) on day 1 of each 21-day
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DURVALUMAB +
GEMCITABINE/CISPLATIN

PLACEBO + GEMCITABINE/
CISPLATIN

NUMBER
OF
PATIENTS

MEDIAN OS,
MONTHS
(95% CI)

NUMBER
OF
PATIENTS

MEDIAN OS,
MONTHS
(95% CI)

HR (95% CI)

Full analysis group

341

12.8 (11.1-14.0)

344

11.5 (10.1-12.5)

0.80 (0.66-0.97)

Intrahepatic
cholangiocarcinoma

190

13.5 (11.9-15.1)

193

11.5 (9.8-12.8)

0.76 (0.58-0.98)

Extrahepatic
cholangiocarcinoma

66

12.7 (9.8-16.6)

65

12.1 (7.8-14.4)

0.76 (0.49-1.19)

Gallbladder cancer

85

10.7 (8.9-13.2)

86

11.0 (8.7-12.8)

0.94 (0.65-1.37)

OS, overall survival.

cycle plus 1000 mg/m2 gemcitabine and
25 mg/m2 cisplatin on days 1 and 8 of each
for 8 cycles. Then durvalumab monotherapy
was administered once every 4 weeks until
disease progression or unacceptable toxicity.
The primary end point was OS and secondary end points included progression-free
survival (PFS), objective response rate (ORR),
duration of response (DOR), disease control
rate (DCR), and safety.
In the primary analysis, whose findings
were recently published in NEJM Evidence,
the median OS was 12.8 months (95% CI, 11.114.0) with durvalumab plus gemcitabine and
cisplatin compared with 11.5 months (95%
CI, 10.1-12.5) in patients who received placebo plus gemcitabine and cisplatin (HR, 0.80;
95% CI, 0.66-0.97; P = .021). At 12 months,
the OS rate with the durvalumab triplet was
54.1% (95% CI, 48.4%-59.4%) compared with
48.0% (95% CI, 42.4%-53.4%) with the chemotherapy doublet, and at 24 months, OS rates
were 24.9% (95% CI, 17.9%-32.5%) and 10.4%
(95% CI, 4.7%-18.8%), respectively.2
The median PFS was 7.2 months (95% CI,
6.7-7.4) with the addition of durvalumab
compared with 5.7 months (95% CI, 5.6-6.7)
without durvalumab (HR, 0.75; 95% CI, 0.630.89; P = .001).
In the durvalumab arm, the ORR was 26.7%,
with complete responses in 2.1%, compared
with an ORR of 18.7% in the placebo arm and
a complete response rate of 0.6%. The DCRs
were 85.3% and 82.6% in the durvalumab and
placebo arms, respectively.
The median DOR was 6.4 months (IQR, 4.617.2) with durvalumab plus gemcitabine and
cisplatin vs 6.2 months (IQR, 3.8-9.0) with
gemcitabine and cisplatin. The DOR was
ongoing for at least 12 months in 26.1% of
patients in the durvalumab arm and in 15.0%
of patients in the placebo arm.
In terms of safety, adverse events (AEs)

of any grade were reported in 99.4% of
patients in the durvalumab arm and 98.8%
of the placebo arm. Grade 3 or 4 AEs were
observed in 75.7% of patients treated with
the durvalumab triplet compared with 77.8%
of those treated with the chemotherapy doublet, and serious AEs were reported in 47.3%
and 43.6% of patients, respectively. AEs led to
treatment discontinuation in 13.0% and 15.2%
of patients in the durvalumab and placebo
arms, respectively, and AEs led to death in
3.6% and 4.1% of patients. Treatment-related
AEs leading to death in the durvalumab arm
included ischemic stroke and hepatic failure
in the durvalumab arm and polymyositis in
the placebo arm.
On May 4, 2022, the FDA granted a priority
review to the durvalumab and chemotherapy
combination for the treatment of patients
with locally advanced or metastatic biliary
tract cancer.3 TT
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Selinexor Decreases Risk of Progression
in Certain Subtypes of Endometrial Cancer
B y To n y B e r b e r a b e , M P H
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Medical Oncologist
Memorial Sloan Kettering Cancer Center
New York, NY
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the European Society of Medical Oncology (ESMO)
Gynaecological Cancers Congress 2022 in June.1
In the audited intention-to-treat (ITT) population,
investigators reported the median progression-free
survival (PFS) was 5.7 months in the treatment
arm compared with 3.8 months in the control arm
(HR, 0.705; 95% CI, 0.499-0.996; 1-sided P = .024).
In the nonaudited ITT population, the HR was 0.76
(95% CI, 0.543-1.076; 1-sided P = .063).
In 7 patients (2.7%), the CR (complete response)/
PR (partial response) was incorrect (unaudited)
and was corrected (audited) by the investigators
prior to locking the database and unblinding, said
Makker, a medical oncologist at Memorial Sloan
Kettering Cancer Center in New York, New York.
The double-blind, multicenter trial evaluated
263 patients who had a PR or CR after completing 12 weeks of taxane-platinum combination
therapy for primary stage IV disease and recurrent disease.2 Patients were stratified by primary
stage IV disease vs first recurrence at the time of
taxane-platinum therapy and disease status after
chemotherapy (PR vs CR).
At trial enrollment, patients were randomly
assigned 2:1 and received 80 mg of selinexor
(n = 174) or placebo (n = 89). For both arms, treatment continued until disease progression.
The primary end point was investigator-assessed
PFS, and secondary end points were overall survival (OS), PFS, and disease control rate. Predefined
exploratory end points included histological

Targeted Therapies in Oncology | Vol. 11 No. 11

subtype and molecular subclassification, including TP53 mutation status, microsatellite instability
status, and POLE exonuclease domain mutation.
“Patient baseline characteristics in the ITT population were well balanced between the 2 arms,”
Makker said. Both groups had similar median
age and ECOG performance status. Of note, in
the selinexor group, 55.2% had endometrioid histology vs 53.9% in the placebo group. At the time
that audited patients received taxane-platinum
combination therapy, 55.2% of patients treated
with selinexor had recurrent disease and 51.7%
of patients who received placebo had recurrent
disease. In the selinexor group, 40.2% had a CR vs
44.9% in the control group, and 59.8% vs 55.1% had
a PR, respectively.
Preliminary analysis of the histological prespecified exploratory subgroup “showed a benefit to
selinexor [in patients with] the endometrioid adenocarcinoma, in which PFS in the selinexor arm
was 9.2 months vs 3.8 months in the placebo arm,”
Makker said. The audited HR was 0.57 (98.5% CI,
0.35-0.94; 1-sided P = .014). The unaudited HR was
0.66 (95% CI, 0.40-1.07; 1-sided P = .046).
“This benefit was not observed in the serous
subtype,” Makker said.
In patients with p53 wild-type endometrial
cancer, median age was similar for both the
selinexor (n = 67) and placebo (n = 36) arms. Thirty
of the patients (44.8%) who received selinexor and
13 patients (36.1%) who received placebo had an
ECOG performance status of 1.
Comparing histologies, 82.1% of patients in the
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selinexor arm and 77.8% in the treatment
arm had endometrioid histology.
Prespecified exploratory subgroup analysis performed in patients with p53 wild-type
endometrial cancer revealed a median PFS of
13.7 months in the selinexor arm (n = 67; 95%
CI, 0.20-not reached) vs 3.7 months in the placebo arm (n = 36; 95% CI, 1.87-12.88). Audited
HR was 0.375 (95% CI, 0.210-0.670; 1-sided
P = .0003) and unaudited HR was 0.407 (95%
CI, 0.229-0.724; 1-sided P = .00008).
Turning to adverse events (AEs), selinexor
was generally well tolerated, with the majority
of AEs being grade 1 or 2. Grade 3 or greater
treatment-emergent AEs were reported in
47% of patients overall. The most common
grade 3 AEs in the selinexor arm were nausea (10%); neutropenia (9%); and thrombocytopenia, fatigue, and asthenia (6% each).
Regarding safety, no deaths were reported
for either arm. In the selinexor arm (n = 171),
49.7% of patients experienced a dose reduction and 51.5% experienced dose interruptions. In the placebo arm (n = 88), 3.4%
experienced a dose reduction and 18.2%
experienced dose interruptions.
“Encouragingly, quality of life [and]
patient-reported outcomes revealed no
clinically significant differences between
selinexor or placebo arms with regards to
symptoms, physical functioning, or global
health status,” Makker said.
Overall, selinexor led to decreases in the
risk for progression and/or death in the
audited ITT population. Patients with endometrioid histology demonstrated a marked
decrease in risk for progression and/or death
in exploratory preliminary analysis. Further,
patients with the p53 wild-type subgroup
achieved a 62% decrease in risk of progression and/or death compared with placebo.
AEs were generally manageable with
supportive care and dose modifications, and
no new safety signals were observed, Makker concluded. TT
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Is PD-L1 an
Appropriate Biomarker
in Cervical Cancer?
B y To n y B e r b e r a b e , M P H

L

IKE OTHER CANCERS, the use of immunotherapy in the treatment of locally advanced, recurrent, or metastatic cervical cancer has emerged
over the past few years to include the frontline setting;
however, there remains an unmet need for biomarkers
to identify patients who may or may not respond.
Nicoletta Colombo, MD, PhD, director of gynecologic
cancer medical treatments at the European Institute
of Oncology and an associate professor of obstetrics
and gynecology at the University of Milano-Biococca
in Milan, Italy, and Ana Oaknin, MD, PhD, head of the
Gynecological Tumor Unit and leader of the Gynaecological Cancer Program at the Institute of Oncology
in Barcelona, Spain, provided a lively discussion on
whether all patients with cervical cancer, regardless
of biomarker status, should receive immunotherapy,
during the European Society for Medical Oncology
(ESMO) Gynaecological Cancers Congress 2022.1
Both investigators agreed that the crux of the matter
revolves around having a reliable, specific, and sensitive biomarker to predict benefit from immunotherapy
in cervical cancer.
Colombo, who argued for the use of immunotherapy,
noted that there are currently 3 potential biomarkers
undergoing evaluation in cervical cancer—PD-L1 expression, tumor mutational burden (TMB), and microsatellite
instability (MSI). Although overlap exists between these
3 biomarkers regarding their presence in cervical cancer
histology, there are potential gaps. For example, PD-L1 is
less common in adenocarcinomas, whereas TMB is more
common, and MSI is more common in adenosarcomas.2,3
Seeking to clarify the discussion further, Colombo
emphasized that the better question is whether PD-L1
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Director
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POLIVY + bendamustine + a rituximab product (BR)

Twice the response and double the duration with
POLIVY+BR vs BR1
Response rates

Duration of response

Complete response rate at EOT*

In patients achieving a BOR†

40%

POLIVY+BR
(n=16/40)
95% CI: 25, 57

18%

BR
(n=7/40)
95% CI: 7, 33

63% of patients in the
POLIVY+BR arm (n=25/40)
achieved a BOR compared to
25% in the BR arm (n=10/40).

48%

POLIVY+BR
DoR‡ ≥12 months
(n=12/25)

20%

BR
DoR ≥12 months
(n=2/10)

In patients achieving a BOR, 64%
achieved a DoR of ≥6 months in the
POLIVY+BR arm (n=16/25) compared
to 30% in the BR arm (n=3/10).

*EOT was defined as 6 to 8 weeks after Day 1 of cycle 6 or last study treatment. All endpoints were assessed by IRC.
†
BOR was defined as having a CR or PR at any time in the study. 2
‡
DoR was based on BOR.

Study design: Study GO29365 was a pivotal,
phase II, open-label study in patients with
previously treated, R/R DLBCL (N=80) who had
received at least 1 prior regimen and were not
candidates for autologous HSCT at study entry.1,3
Patients with Grade 2 or higher peripheral
neuropathy, prior allogeneic HSCT, active central
nervous system lymphoma, or transformed
lymphoma were not included in the study.
Patients were randomized 1:1 to receive either
POLIVY+BR or BR for six 21-day cycles. The primary
endpoint was CR at EOT as assessed by IRC.1
Dosing protocol in Study GO29365: Following
premedication with an antihistamine and an antipyretic,
POLIVY was given by intravenous infusion at 1.8 mg/kg
on Day 2 of cycle 1 and on Day 1 of cycles 2 to 6.
Bendamustine was dosed at 90 mg/m2 intravenously on
Days 2 and 3 of cycle 1 and on Days 1 and 2 of cycles 2 to
6. A rituximab product was administered at a dose of
375 mg/m2 intravenously on Day 1 of cycles 1 to 6. Each
cycle was 21 days in length.1

Indication
POLIVY in combination with bendamustine and a rituximab product is
indicated for the treatment of adult patients with relapsed or refractory
diffuse large B-cell lymphoma (DLBCL), not otherwise specified, after at
least 2 prior therapies.
Accelerated approval was granted for this indication based on
complete response rate. Continued approval for this indication may
be contingent upon verification and description of clinical benefit in a
confirmatory trial.

Important Safety Information
Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases.
Peripheral neuropathy occurs as early as the first cycle of treatment and
is cumulative. POLIVY may exacerbate preexisting peripheral neuropathy.
In Study GO29365, of 173 patients treated with POLIVY, 40% reported
new or worsening peripheral neuropathy, with a median time to onset
of 2.1 months.
Monitor for symptoms of peripheral neuropathy. Patients experiencing new
or worsening peripheral neuropathy may require a delay, dose reduction, or
discontinuation of POLIVY.
Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases.
Delayed infusion-related reactions as late as 24 hours after receiving
POLIVY have occurred. With premedication, 7% of patients (12/173) in
Study GO29365 reported infusion-related reactions after administration
of POLIVY.
Administer an antihistamine and an antipyretic prior to the administration
of POLIVY, and monitor patients closely throughout the infusion. If an
infusion-related reaction occurs, slow or interrupt the infusion and
institute appropriate medical management.

Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression,
including neutropenia, thrombocytopenia, and anemia. In patients treated
with POLIVY plus bendamustine and a rituximab product (BR) (n=45), 42%
received primary prophylaxis with granulocyte colony-stimulating
factor. Cytopenias were the most common reason for treatment
discontinuation (18% of all patients).
Monitor complete blood counts throughout treatment.
Cytopenias may require a delay, dose reduction, or discontinuation
of POLIVY. Consider prophylactic granulocyte colony-stimulating
factor administration.
Serious and Opportunistic Infections
Fatal and/or serious infections, including opportunistic infections
such as sepsis, pneumonia (including Pneumocystis jiroveci and
other fungal pneumonia), herpesvirus infection, and cytomegalovirus
infection have occurred in patients treated with POLIVY. Grade 3 or higher
infections occurred in 32% (55/173) of patients treated with POLIVY.
Infection-related deaths were reported in 2.9% of patients within 90 days
of last treatment.
Closely monitor patients during treatment for signs of infection. Administer
prophylaxis for Pneumocystis jiroveci pneumonia and herpesvirus.
Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor
for new or worsening neurological, cognitive, or behavioral changes. Hold
POLIVY and any concomitant chemotherapy if PML is suspected, and
permanently discontinue if the diagnosis is confirmed.
Tumor Lysis Syndrome (TLS)
POLIVY may cause TLS. Patients with high tumor burden and rapidly
proliferating tumors may be at increased risk of TLS. Monitor closely
and take appropriate measures, including TLS prophylaxis.

Provide the first CD79b-directed antibody-drug conjugate
for R/R DLBCL, NOS, after at least 2 prior therapies1,3
>95%
POLIVY is engineered for
targeted activity against
dividing B cells1,3

POLIVY is composed of
the potent cytotoxin MMAE
and a CD79b-directed
monoclonal antibody1

MMAE=monomethyl auristatin E.

Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular
injury, including elevations of transaminases and/or bilirubin, have occurred
in patients treated with POLIVY.
Preexisting liver disease, elevated baseline liver enzymes, and concomitant
medications may increase the risk of hepatotoxicity. Monitor liver enzymes
and bilirubin level.
Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies,
POLIVY can cause fetal harm when administered to a pregnant woman.
When administered to rats, the small molecule component of POLIVY,
monomethyl auristatin E, caused adverse developmental outcomes,
including embryo-fetal mortality and structural abnormalities, at
exposures below those occurring clinically at the recommended dose.
Advise pregnant women of the potential risk to a fetus. Advise females
of reproductive potential to use effective contraception during treatment
with POLIVY and for at least 3 months after the last dose. Advise male
patients with female partners of reproductive potential to use effective
contraception during treatment with POLIVY and for at least 5 months after
the last dose.
Lactation
Advise women not to breastfeed during treatment with POLIVY and for at
least 2 months after the last dose.
The Most Common Adverse Reactions
The most common adverse reactions (≥20%) included neutropenia,
thrombocytopenia, anemia, peripheral neuropathy, fatigue, diarrhea,
pyrexia, decreased appetite, and pneumonia.
In Study GO29365, fatal adverse reactions occurred in 7% of recipients of
POLIVY plus bendamustine and a rituximab product (BR) (n=45) within 90
days of last treatment. Serious adverse reactions occurred in 64% of

CD79b is a prime target for
DLBCL. It is expressed in >95%
of rapidly proliferating B cells,
including DLBCL tumor cells2-4

See POLIVY in action at POLIVY.com/hcp

patients, most often from infection. Serious adverse reactions occurring
in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile
neutropenia (11%), pyrexia (9%), and sepsis (7%).
Safety was also evaluated in 173 adult patients with relapsed or refractory
lymphoma who received POLIVY, bendamustine, and either a rituximab
product or obinutuzumab in Study GO29365, including the 45 patients with
DLBCL. Fatal adverse reactions occurred in 4.6% of recipients of POLIVY
within 90 days of last treatment, with infection as a leading cause. Serious
adverse reactions occurred in 60%, most often from infection. Adverse
reactions occurring in ≥20% of patients were diarrhea, neutropenia,
peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased
appetite, anemia, and vomiting. Infection-related adverse reactions
occurring in >10% of patients included upper respiratory tract infection,
febrile neutropenia, pneumonia, and herpesvirus infection.
You may report side effects to the FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch. You may also report side effects to
Genentech at 1-888-835-2555.
Please see brief summary of Prescribing Information on the
following pages.
EOT=end of treatment; BOR=best overall response; DoR=duration of response;
IRC=independent review committee; CR=complete response; PR=partial
response; R/R=relapsed or refractory; DLBCL=diffuse large B-cell lymphoma;
HSCT=hematopoietic stem cell transplantation; NOS=not otherwise specified.
References: 1. POLIVY Prescribing Information. South San Francisco, CA:
Genentech, Inc.; September 2020. 2. Data on File. South San Francisco, CA:
Genentech, Inc. 2018. 3. Sehn LH, Herrera AF, Flowers CR, et al. Polatuzumab
vedotin in relapsed or refractory diffuse large B-cell lymphoma. J Clin Oncol.
2020;38(2):155-165. 4. Dornan D, Bennett F, Chen Y, et al. Therapeutic potential
of an anti-CD79b antibody-drug conjugate, anti-CD79b-vc-MMAE, for the
treatment of non-Hodgkin lymphoma. Blood. 2009;114(13):2721-2729.
© 2020 Genentech USA, Inc. All rights reserved.
M-US-00003367(v2.0) 12/20 Printed in USA.

POLIVY® (polatuzumab vedotin-piiq) for injection, for intravenous use
Initial U.S. Approval: 2019
This is a brief summary of information about POLIVY. Before prescribing, please see full Prescribing
Information.
1 INDICATIONS AND USAGE
POLIVY in combination with bendamustine and a rituximab product is indicated for the treatment
of adult patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL), not otherwise
specified, after at least two prior therapies.
Accelerated approval was granted for this indication based on complete response rate [see Clinical
Studies (14.1)]. Continued approval for this indication may be contingent upon verification and
description of clinical benefit in a confirmatory trial.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. Peripheral neuropathy occurs as
early as the first cycle of treatment and is a cumulative effect [see Adverse Reactions (6.1)]. POLIVY
may exacerbate pre-existing peripheral neuropathy.
In Study GO29365, of 173 patients treated with POLIVY, 40% reported new or worsening peripheral
neuropathy, with a median time to onset of 2.1 months. The peripheral neuropathy was Grade 1 in
26% of cases, Grade 2 in 12%, and Grade 3 in 2.3%. Peripheral neuropathy resulted in POLIVY dose
reduction in 2.9% of treated patients, dose delay in 1.2%, and permanent discontinuation in 2.9%.
Sixty-five percent of patients reported improvement or resolution of peripheral neuropathy after a
median of 1 month, and 48% reported complete resolution.
The peripheral neuropathy is predominantly sensory; however, motor and sensorimotor peripheral
neuropathy also occur. Monitor for symptoms of peripheral neuropathy such as hypoesthesia,
hyperesthesia, paresthesia, dysesthesia, neuropathic pain, burning sensation, weakness, or gait
disturbance. Patients experiencing new or worsening peripheral neuropathy may require a delay,
dose reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)].
5.2 Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. Delayed infusion-related reactions
as late as 24 hours after receiving POLIVY have occurred. With premedication, 7% of patients (12/173)
in Study GO29365 reported infusion-related reactions after the administration of POLIVY. The reactions
were Grade 1 in 67%, Grade 2 in 25%, and Grade 3 in 8%. Symptoms included fever, chills, flushing,
dyspnea, hypotension, and urticaria.
Administer an antihistamine and antipyretic prior to the administration of POLIVY, and monitor patients
closely throughout the infusion. If an infusion-related reaction occurs, interrupt the infusion and institute
appropriate medical management [see Dosage and Administration (2.2)].
5.3 Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, including neutropenia,
thrombocytopenia, and anemia. In patients treated with POLIVY plus BR (n = 45), 42% received
primary prophylaxis with granulocyte colony-stimulating factor. Grade 3 or higher hematologic
adverse reactions included neutropenia (42%), thrombocytopenia (40%), anemia (24%), lymphopenia
(13%), and febrile neutropenia (11%) [see Adverse Reactions (6.1)]. Grade 4 hematologic adverse
reactions included neutropenia (24%), thrombocytopenia (16%), lymphopenia (9%), and febrile
neutropenia (4.4%). Cytopenias were the most common reason for treatment discontinuation (18%
of all patients).
Monitor complete blood counts throughout treatment. Cytopenias may require a delay, dose
reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)]. Consider prophylactic
granulocyte colony-stimulating factor administration.
5.4 Serious and Opportunistic Infections
Fatal and/or serious infections, including opportunistic infections such as sepsis, pneumonia (including
Pneumocystis jiroveci and other fungal pneumonia), herpesvirus infection, and cytomegalovirus
infection have occurred in patients treated with POLIVY [see Adverse Reactions (6.1)].
Grade 3 or higher infections occurred in 32% (55/173) of patients treated with POLIVY. Infectionrelated deaths were reported in 2.9% of patients within 90 days of last treatment. Closely monitor
patients during treatment for signs of infection. Administer prophylaxis for Pneumocystis jiroveci
pneumonia and herpesvirus.
5.5 Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor for new or worsening
neurological, cognitive, or behavioral changes. Hold POLIVY and any concomitant chemotherapy if
PML is suspected, and permanently discontinue if the diagnosis is confirmed.
5.6 Tumor Lysis Syndrome
POLIVY may cause tumor lysis syndrome. Patients with high tumor burden and rapidly proliferative
tumor may be at increased risk of tumor lysis syndrome. Monitor closely and take appropriate
measures, including tumor lysis syndrome prophylaxis.
5.7 Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular injury, including elevations
of transaminases and/or bilirubin, have occurred in patients treated with POLIVY.
In recipients of POLIVY in Study GO29365 (n = 173), Grade 3 and 4 transaminase elevations
developed in 1.9% and 1.9%, respectively. Laboratory values suggestive of drug-induced liver injury
(both an ALT or AST greater than 3 times upper limit of normal [ULN] and total bilirubin greater than
2 times ULN) occurred in 2.3% of patients.
Preexisting liver disease, elevated baseline liver enzymes, and concomitant medications may increase
the risk of hepatotoxicity. Monitor liver enzymes and bilirubin level.
5.8 Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, POLIVY can cause fetal
harm when administered to a pregnant woman. The small molecule component of POLIVY, MMAE,
administered to rats caused adverse developmental outcomes, including embryo-fetal mortality and
structural abnormalities, at exposures below those occurring clinically at the recommended dose.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential
to use effective contraception during treatment with POLIVY and for at least 3 months after the
last dose. Advise male patients with female partners of reproductive potential to use effective
contraception during treatment with POLIVY and for at least 5 months after the last dose [see Use in
Specific Populations (8.1, 8.3), Clinical Pharmacology (12.1)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are discussed in greater detail in other
sections of the label: Peripheral Neuropathy [see Warnings and Precautions (5.1)], Infusion-Related
Reactions [see Warnings and Precautions (5.2)], Myelosuppression [see Warnings and Precautions
(5.3)], Serious and Opportunistic Infections [see Warnings and Precautions (5.4)], Progressive
Multifocal Leukoencephalopathy [see Warnings and Precautions (5.5)], Tumor Lysis Syndrome
[see Warnings and Precautions (5.6)], Hepatotoxicity [see Warnings and Precautions (5.7)]
6.1 Clinical Trial 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 data described in this section reflect exposure to POLIVY in Study GO29365, a multicenter clinical
trial for adult patients with relapsed or refractory B-cell lymphomas [see Clinical Studies (14)]. In
patients with relapsed or refractory DLBCL, the trial included a single-arm safety evaluation of POLIVY
in combination with bendamustine and a rituximab product (BR) (n = 6), followed by an open-label
randomization to POLIVY in combination with BR versus BR alone (n = 39 treated per arm).

POLIVY® (polatuzumab vedotin-piiq)
Following premedication with an antihistamine and antipyretic, POLIVY 1.8 mg/kg was administered
by intravenous infusion on Day 2 of Cycle 1 and on Day 1 of Cycles 2–6, with a cycle length of 21
days. Bendamustine 90 mg/m2 daily was administered intravenously on Days 2 and 3 of Cycle 1
and on Days 1 and 2 of Cycles 2–6. A rituximab product dosed at 375 mg/m2 was administered
intravenously on Day 1 of each cycle. Granulocyte colony-stimulating factor primary prophylaxis was
optional and administered to 42% of recipients of POLIVY plus BR.
In POLIVY-treated patients (n = 45), the median age was 67 years (range 33 – 86) with 58%
being ≥ age 65, 69% were male, 69% were white, and 87% had an Eastern Cooperative Oncology
Group (ECOG) performance status of 0 or 1. The trial required an absolute neutrophil count ≥1500/μL,
platelet count ≥75/μL, creatinine clearance (CLcr) ≥40 mL/min, hepatic transaminases ≤2.5
times ULN, and bilirubin <1.5 times ULN, unless abnormalities were from the underlying disease.
Patients with Grade 2 or higher peripheral neuropathy or prior allogeneic hematopoietic stem cell
transplantation (HSCT) were excluded.
Patients treated with POLIVY plus BR received a median of 5 cycles, with 49% receiving 6 cycles.
Patients treated with BR alone received a median of 3 cycles, with 23% receiving 6 cycles.
Fatal adverse reactions occurred in 7% of recipients of POLIVY plus BR within 90 days of last
treatment. Serious adverse reactions occurred in 64%, most often from infection. Serious adverse
reactions in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile neutropenia
(11%), pyrexia (9%), and sepsis (7%).
In recipients of POLIVY plus BR, adverse reactions led to dose reduction in 18%, dose interruption in
51%, and permanent discontinuation of all treatment in 31%. The most common adverse reactions
leading to treatment discontinuation were thrombocytopenia and/or neutropenia.
Table 4 summarizes commonly reported adverse reactions. In recipients of POLIVY plus BR,
adverse reactions in ≥20% of patients included neutropenia, thrombocytopenia, anemia, peripheral
neuropathy, fatigue, diarrhea, pyrexia, decreased appetite, and pneumonia.
Table 4 Adverse Reactions Occurring in >10% of Patients with Relapsed or Refractory DLBCL
and ≥5% More in the POLIVY Plus Bendamustine and Rituximab Product Group
POLIVY + BR
BR
n = 45
n = 39
Adverse Reactions by
Body System
All Grades,
Grade 3 or
All Grades,
Grade 3 or
%
Higher, %
%
Higher, %
Blood and Lymphatic System Disorders
Neutropenia
49
42
44
36
Thrombocytopenia
49
40
33
26
Anemia
47
24
28
18
Lymphopenia
13
13
8
8
Nervous System Disorders
Peripheral neuropathy
40
0
8
0
Dizziness
13
0
8
0
Gastrointestinal Disorders
Diarrhea
38
4.4
28
5
Vomiting
18
2.2
13
0
General Disorders
Infusion-related reaction
18
2.2
8
0
Pyrexia
33
2.2
23
0
Decreased appetite
27
2.2
21
0
Infections
Pneumonia
22
16a
15
2.6b
Upper respiratory tract infection
13
0
8
0
Investigations
Weight decreased
16
2.2
8
2.6
Metabolism and Nutrition Disorders
Hypokalemia
16
9
10
2.6
Hypoalbuminemia
13
2.2
8
0
Hypocalcemia
11
2.2
5
0
The table includes a combination of grouped and ungrouped terms. Events were graded using NCI
CTCAE version 4.
a
Includes 2 events with fatal outcome. b Includes 1 event with fatal outcome.
Other clinically relevant adverse reactions (<10% or with a <5% difference) in recipients of POLIVY
plus BR included: Blood and lymphatic system disorders: pancytopenia (7%), Musculoskeletal
disorders: arthralgia (7%), Investigations: hypophosphatemia (9%), transaminase elevation (7%),
lipase increase (7%), Respiratory disorders: pneumonitis (4.4%)
Selected treatment-emergent laboratory abnormalities are summarized in Table 5. In recipients of
POLIVY plus BR, >20% of patients developed Grade 3 or 4 neutropenia, leukopenia, or thrombocytopenia,
and >10% developed Grade 4 neutropenia (13%) or Grade 4 thrombocytopenia (11%).
Table 5 Selected Laboratory Abnormalities Worsening from Baseline in Patients with Relapsed
or Refractory DLBCL and ≥5% More in the POLIVY Plus Bendamustine and Rituximab
Product Group
Laboratory Parametera

POLIVY + BR
n = 45
All Grades,
(%)

Hematologic
Lymphocyte count decreased
Neutrophil count decreased
Hemoglobin decreased
Platelet count decreased
Chemistry
Creatinine increased
Calcium decreased
SGPT/ALT increased
SGOT/AST increased
Lipase increased
Phosphorus decreased
Amylase increased
Potassium decreased
a
Includes laboratory abnormalities that
baseline unknown.

87
78
78
76

BR
n = 39

Grade 3-4,
(%)

All Grades,
(%)

Grade 3-4,
(%)

87
61
18
31

90
56
62
64

82
33
10
26

87
4.4
77
5
44
9
26
0
38
0
8
2.6
36
0
26
2.6
36
9
13
5
33
7
28
8
24
0
18
2.6
24
11
28
5
are new or worsening in grade or with worsening from
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Safety was also evaluated in 173 adult patients with relapsed or refractory lymphoma who received
POLIVY, bendamustine, and either a rituximab product or obinutuzumab in Study GO29365, including
the 45 patients with DLBCL described above. In the expanded safety population, the median age was
66 years (range 27 – 86), 57% were male, 91% had an ECOG performance status of 0-1, and 32%
had a history of peripheral neuropathy at baseline.
Fatal adverse reactions occurred in 4.6% of recipients of POLIVY within 90 days of last treatment, with
infection as a leading cause. Serious adverse reactions occurred in 60%, most often from infection.
Table 6 summarizes the most common adverse reactions in the expanded safety population. The
overall safety profile was similar to that described above. Adverse reactions in ≥20% of patients
were diarrhea, neutropenia, peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased
appetite, anemia, and vomiting. Infection-related adverse reactions in >10% of patients included
upper respiratory tract infection, febrile neutropenia, pneumonia, and herpesvirus infection.

8.2 Lactation
Risk Summary
There is no information regarding the presence of polatuzumab vedotin-piiq in human milk, the effects
on the breastfed child, or milk production. Because of the potential for serious adverse reactions in
breastfed children, advise women not to breastfeed during treatment with POLIVY and for at least
2 months after the last dose.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating POLIVY [see Use in
Specific Populations (8.1)].
Contraception
Females
POLIVY can cause embryo-fetal harm when administered to pregnant women [see Use in Specific
Populations (8.1)]. Advise females of reproductive potential to use effective contraception during
treatment with POLIVY and for 3 months after the final dose [see Nonclinical Toxicology (13.1)].
Males
Based on genotoxicity findings, advise males with female partners of reproductive potential to use
effective contraception during treatment with POLIVY and for at least 5 months after the final dose [see
Nonclinical Toxicity (13.1)].
Infertility
Based on findings from animal studies, POLIVY may impair male fertility. The reversibility of this
effect is unknown [see Nonclinical Toxicology (13.1)].
8.4 Pediatric Use
Safety and effectiveness of POLIVY have not been established in pediatric patients.
8.5 Geriatric Use
Among 173 patients treated with POLIVY in Study GO29365, 95 (55%) were ≥65 years of age.
Patients aged ≥65 had a numerically higher incidence of serious adverse reactions (64%) than
patients aged <65 (53%). Clinical studies of POLIVY did not include sufficient numbers of patients
aged ≥65 to determine whether they respond differently from younger patients.
8.6 Hepatic Impairment
Avoid the administration of POLIVY in patients with moderate or severe hepatic impairment (bilirubin
greater than 1.5 × ULN). Patients with moderate or severe hepatic impairment are likely to have
increased exposure to MMAE, which may increase the risk of adverse reactions. POLIVY has not
been studied in patients with moderate or severe hepatic impairment [see Clinical Pharmacology
(12.3) and Warnings and Precautions (5.7)].
No adjustment in the starting dose is required when administering POLIVY to patients with mild hepatic
impairment (bilirubin greater than ULN to less than or equal to 1.5 × ULN or AST greater than ULN).
17 PATIENT COUNSELING INFORMATION
Peripheral Neuropathy
Advise patients that POLIVY can cause peripheral neuropathy. Advise patients to report to their
healthcare provider any numbness or tingling of the hands or feet or any muscle weakness [see
Warnings and Precautions (5.1)].
Infusion-Related Reactions
Advise patients to contact their healthcare provider if they experience signs and symptoms of
infusion reactions, including fever, chills, rash or breathing problems within 24 hours of infusion [see
Warnings and Precautions (5.2].
Myelosuppression
Advise patients to report signs or symptoms of bleeding or infection immediately. Advise patients of
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.3)].
Infections
Advise patients to contact their healthcare provider if a fever of 38°C (100.4°F) or greater or other
evidence of potential infection such as chills, cough, or pain on urination develops. Advise patients of
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.4)].
Progressive Multifocal Leukoencephalopathy
Advise patients to seek immediate medical attention for new or changes in neurological symptoms
such as confusion, dizziness, or loss of balance; difficulty talking or walking; or changes in vision
[see Warnings and Precautions (5.5)].
Tumor Lysis Syndrome
Advise patients to seek immediate medical attention for symptoms of tumor lysis syndrome such as
nausea, vomiting, diarrhea, and lethargy [see Warnings and Precautions (5.6)].
Hepatotoxicity
Advise patients to report symptoms that may indicate liver injury, including fatigue, anorexia, right
upper abdominal discomfort, dark urine, or jaundice [see Warnings and Precautions (5.7)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus. Advise females to contact
their healthcare provider if they become pregnant, or if pregnancy is suspected, during treatment
with POLIVY [see Warnings and Precautions (5.8) and Use in Specific Populations (8.1)].
Females and Males of Reproductive Potential
Advise females of reproductive potential, and males with female partners of reproductive potential,
to use effective contraception during treatment with POLIVY and for at least 3 months and 5 months
after the last dose, respectively [see Use in Specific Populations (8.3)].
Lactation
Advise women not to breastfeed while receiving POLIVY and for at least 2 months after the last dose
[see Use in Specific Populations (8.2)].

Table 6 Most Common Adverse Reactions (≥20% Any Grade or ≥5% Grade 3 or Higher) in
Recipients of POLIVY and Chemoimmunotherapy for Relapsed or Refractory Lymphoma

Adverse Reaction by Body System

POLIVY + Bendamustine + Rituximab
Product or Obinutuzumab
n = 173
All Grades,
(%)

Grade 3 or Higher,
(%)

Blood and Lymphatic System Disorders
Neutropenia
44
39
Thrombocytopenia
31
23
Anemia
28
14
Febrile neutropeniaa
13
13
Leukopenia
13
8
Lymphopenia
12
12
Nervous System Disorders
Peripheral neuropathy
40
2.3
Gastrointestinal Disorders
Diarrhea
45
8
Vomiting
27
2.9
General Disorders
Fatigue
40
5
Pyrexia
30
2.9
Decreased appetite
29
1.7
Infections
Pneumonia
13
10b
Sepsis
6
6c
Metabolism and Nutrition Disorders
Hypokalemia
18
6
The table includes a combination of grouped and ungrouped terms.
a
Primary prophylaxis with granulocyte colony-stimulating factor was given to 46% of all patients.
b
Includes 5 events with fatal outcome. c Includes 4 events with fatal outcome.
Other clinically relevant adverse reactions (<20% any grade) included: General disorders: infusionrelated reaction (7%), Infection: upper respiratory tract infection (16%), lower respiratory tract
infection (10%), herpes virus infection (12%), cytomegalovirus infection (1.2%), Respiratory:
dyspnea (19%), pneumonitis (1.7%), Nervous system disorders: dizziness (10%), Investigations:
weight decrease (10%), transaminase elevation (8%), lipase increase (3.5%), Musculoskeletal
disorders: arthralgia (7%), Eye disorders: blurred vision (1.2%)
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the
observed incidence of antibody (including neutralizing antibody) positivity in an assay may be
influenced by several factors, including assay methodology, sample handling, timing of sample
collection, concomitant medications, and underlying disease. For these reasons, comparison of
the incidence of antibodies to polatuzumab vedotin-piiq in the studies described below with the
incidence of antibodies in other studies or to other products may be misleading.
Across all arms of Study GO29365, 8/134 (6%) patients tested positive for antibodies against
polatuzumab vedotin-piiq at one or more post-baseline time points. Across clinical trials, 14/536
(2.6%) evaluable POLIVY-treated patients tested positive for such antibodies at one or more postbaseline time points. Due to the limited number of patients with antibodies against polatuzumab
vedotin-piiq, no conclusions can be drawn concerning a potential effect of immunogenicity on
efficacy or safety.
7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on POLIVY
Strong CYP3A Inhibitors
Concomitant use with a strong CYP3A4 inhibitor may increase unconjugated MMAE AUC [see Clinical
Pharmacology (12.3)], which may increase POLIVY toxicities. Monitor patients for signs of toxicity.
Strong CYP3A Inducers
Concomitant use with a strong CYP3A4 inducer may decrease unconjugated MMAE AUC [see Clinical
Pharmacology (12.3)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action [see Clinical Pharmacology
(12.1)], POLIVY can cause fetal harm. There are no available data in pregnant women to inform
the drug-associated risk. In animal reproduction studies, administration of the small molecule
component of POLIVY, MMAE, to pregnant rats during organogenesis at exposures below the clinical
exposure at the recommended dose of 1.8 mg/kg POLIVY every 21 days resulted in embryo-fetal
mortality and structural abnormalities (see Data). Advise a pregnant woman of the potential risks
to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated population is
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes.
In the U.S. general population, the estimated background risk of major birth defects and miscarriage
in clinically recognized pregnancies is 2–4% and 15–20%, respectively.
Data
Animal Data
No embryo-fetal development studies in animals have been performed with polatuzumab vedotinpiiq. In an embryo-fetal developmental study in pregnant rats, administration of two intravenous
doses of MMAE, the small molecule component of POLIVY, on gestational days 6 and 13 caused
embryo-fetal mortality and structural abnormalities, including protruding tongue, malrotated limbs,
gastroschisis, and agnathia compared to controls at a dose of 0.2 mg/kg (approximately 0.5-fold the
human area under the curve [AUC] at the recommended dose).

POLIVY® (polatuzumab vedotin-piiq)
Manufactured by:
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94080-4990
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is the right biomarker to predict response
to immunotherapy in cervical cancer, considering that both the FDA and European
Medicines Agency recommended choosing
patient candidates for immunotherapy based
on companion testing for PD-L1 expression.4
Despite the regulatory approval, challenges
continue with its use, including variability in
preanalytical conditions, the use of different
antibodies and staining platforms, and the
lack of an unequivocal scoring system.
Oaknin, who is also principal clinical investigator of the Gynecological Malignancies
Group at Vall d’Hebron Institute of Oncology
in Barcelona, also emphasized these challenges, pointing out that PD-L1 expression has
spatial and temporal heterogeneity and can
be altered with exposure to prior therapies.
Oaknin noted that both combined positive
score and tumor proportion score are used in
clinical trials to measure PD-L1 expression.
Both investigators agreed that PD-L1 expression is an imperfect biomarker, but this was
where their arguments diverged.

KEYNOTE-826 and EMPOWER
Two phase 3 clinical trials ascertained the role of
PD-L1 status in cervical cancer: KEYNOTE-826
(NCT03635567) and EMPOWER-Cervical
1/GOG-3016/ENGOT-cx9 (NCT03257267).5,6
In the KEYNOTE-826 trial, patients with
persistent, recurrent, or metastatic cervical
cancer were randomly assigned 1:1 to receive
pembrolizumab (200 mg) or placebo every
3 weeks for up to 35 cycles. They also received
platinum-based chemotherapy and, per investigator discretion, bevacizumab (Avastin).
Dual primary end points were progression-free survival (PFS) and overall survival
(OS), which were each tested sequentially
in patients with a PD-L1 combined positive
score (CPS) of 1 or more, in the intention-totreat (ITT) population, and in patients with a
PD-L1 CPS of 10 or more.
In the EMPOWER trial, patients who
had disease progression after first-line
platinum-containing chemotherapy were
enrolled, regardless of their PD-L1 status.
They were assigned 1:1 to receive cemiplimab (350 mg every 3 weeks) or investigator’s choice of single-agent chemotherapy.
The primary end point was OS, and PFS and
safety were also assessed.
Colombo emphasized that the 22C3 antibody was assessed in KEYNOTE-826 vs the
SP263 antibody in EMPOWER. Further,
KEYNOTE-826 used CPS with a threshold
of less than 1%, between 1% and 10%, and
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Population

Type of treatment
Biomarkers
ORR

KEYNOTE-158

CHECKMATE 358

NCT03104699

Advanced cervical cancer with
progression on or intolerance
to ≥ 1 line of prior therapy,
regardless of PD-L1 status

Recurrent or metastatic
cervical cancer HPV+,
regardless of
PD-L1 status

Recurrent or metastatic
cervical cancer,
regardless of
PD-L1 status

Pembrolizumab

Nivolumab

Balstilimab

CPS ≥ 1%

PD-L1 ≥ 1%

CPS ≥ 1%

Overall, 14.3%

12.9%

20.1%

CPS, combined positive score; HPV, human papillomavirus; ICI, immune checkpoint inhibitor; ORR, overall response rate.

10% or greater compared with total positive score (TPS) with a threshold of 1% or
greater in EMPOWER.
“A significant difference between these
2 trials is that patients enrolled in KEYNOTE-826 were tested prospectively
because this was a stratification factor,”
Colombo said. “Patients in EMPOWER were
tested retrospectively using a different
antibody and using a different methodology
[than in KEYNOTE-826].”
In KEYNOTE-826, when comparing PFS in
the ITT population vs in patients with a PD-L1
CPS greater than 1, the PFS curves were
similar. Similar findings were elucidated
when looking at OS, said Colombo. Objective
response rate and duration of response were
similar in the PD-L1 population with CPS 1
or greater, in the all-comer population, and in
the PD-L1 population with CPS 10 or greater.
Because the PFS and OS curves were similar,
“why should we select a patient [or not select] a
patient [based on biomarker analysis]? What is
the difference?” Colombo asked the audience.
“To speculate on the lack of benefit on a small
population of patients is both scientifically and
methodologically incorrect,” she stated.
“Further, we know that [immunotherapy]
improves PFS, OS, duration of response, and
quality of life,” Colombo continued. “Why
would we deny the benefit of immunotherapy…based on an imperfect test? There is
solid evidence of benefit in the overall population for all primary end points.”

EMPOWER
Turning to EMPOWER, this second-line trial did
not evaluate patients prospectively, and patients
were enrolled regardless of PD-L1 expression.
The investigators evaluated cemiplimab-rwlc
(Libtayo) vs investigator’s choice chemotherapy, which could be pemetrexed, gemcitabine, topotecan, irinotecan, or vinorelbine.
In the median follow-up of 18.2 months
(range, 6.0-38.2), median OS in the
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cemiplimab group (n = 304) was 12.0 months
(95% CI, 10.3-13.5) vs 8.5 months (95% CI, 7.59.6) in the control group (n = 304; HR, 0.69;
95% CI, 0.56-0.84; 1-sided P = .00011).
Examining the OS in the squamous cell
population (SCC) and the adenocarcinoma
(AC) population, investigators reported a
benefit. “Even the adenocarcinoma population reported a benefit in OS with the use
of cemiplimab, despite the fact that PD-L1
expression was 71% in patients with SCC and
33% in patients with AC.6 So would you deny
the benefit to patients because they had a
negative PD-L1 expression?” Colombo asked.
Based on data from KEYNOTE-826 and
EMPOWER, Colombo said immunotherapy
resulted in improvements in PFS, OS, and
quality of life in the overall population. She
conceded that current biomarkers are imperfect but that selecting patients based on
imperfect biomarkers will deny a potential
benefit to those with a poor prognosis.
“Until better biomarkers [are] defined,
all patients with cervical cancer should be
offered the potential benefit of immunotherapy,” concluded Colombo.

The Argument Against
PD-L1 as a Biomarker
Arguing against the use of PD-L1 expression as a biomarker for immune checkpoint
inhibitor (ICI) efficacy, Oaknin pointed out
3 clinical trials for consideration: the phase
2 KEYNOTE-158 (NCT02628067),7 the phase
1/2 CheckMate358 (NCT02488759),8 and a
phase 1/2 safety and efficacy study evaluating balstilimab (NCT03104699; TABLE).9
“When we look at the overall response
rates, they range from 14% with pembrolizumab in the KEYNOTE-158 trial, [to] 26%
with nivolumab in CheckMate358, and 15%
with balstilimab [in the phase 1/2 study],”
Oaknin said. But evaluating the response
rate according to PD-L1 status, for nivolumab
and balstilimab, investigators reported

responses with PD-L1 negative disease,
albeit lower responses compared with PD-L1
positive disease.
“However, when we look at KEYNOTE-158,
in patients whose tumors are PD-L1 negative,
the responses were zero,” Oaknin said. “Pembrolizumab didn’t show any kind of activity
in this group of patients. These results were a
trigger because the FDA approved pembrolizumab in patients with recurrent metastatic
cervical cancer, and platinum failed only for
patients whose tumors expressed CPS positivity as determined by an FDA approved test.”10
Oaknin also highlighted KEYNOTE-826
and EMPOWER findings. KEYNOTE-826 was
designed to assess PFS and OS in patients
with a CPS of 1 or greater, all comers, and
those with a CPS of 10 or greater. EMPOWER
assessed OS in the SCC and ITT populations.
“Although both studies met their primary
end points, key subgroup analysis has led
to discussions about the benefit of ICIs in all
patients with cervical cancer,” Oaknin said.
In prespecified subgroups evaluating PFS
benefit in the ITT population, patients with
a PD-L1 CPS of less than 1 had an HR of
0.94 (95% CI, 0.52-1.70). “This finding means
that pembrolizumab doesn’t add benefit to
a standard of care in those patients whose
tumors are PD-L1 negative,” Oaknin said.
Similarly, OS benefit for patients with a
PD-L1 CPS less than 1 had an HR of 1.00 (95%
CI, 0.53-1.89).
Turning to EMPOWER findings, Oaknin
noted that patients had previously received
platinum therapy and were enrolled regardless of PD-L1 status, emphasizing that the trial
missed its primary end point. She said that in
an exploratory analysis of the data, there was a
clear separation in curves among patients who
received cemiplimab and who were PD-L1 positive vs patients who received chemotherapy
and whose tumors were PD-L1 positive.
Oaknin identified 3 reasons that PD-L1 is
not a relevant biomarker: inconsistency, biological plausibility, and replication. She noted
differences in treatment effects according to
PD-L1 subgroups in all efficacy outcomes,
and provided a biological explanation to
understand the predictive effect of PD-L1
with ICI treatments. In support of replication, similar conclusions can be drawn from
KEYNOTE-826 and EMPOWER. Because not
all patients benefit from immunotherapy and
because PD-L1 is an imperfect biomarker,
Oaknin suggested that TMB could be used,
citing findings from KEYNOTE-158.
Although PD-L1 expression has limitations
as a predictive biomarker, it has nonetheless

driven clinical decision-making. “There is a
real necessity to identify those patients who
gain the most benefit by using a combination
of biomarkers,” Oaknin concluded. TT
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Cervical Cancer Awareness
Month: Challenges of
Reaching At-Risk Populations
Dennis Scribner, Jr, MD, FACOG, FACS, CPE, of
Cancer Treatment Centers of America, discusses
the challenges for reaching patients with the
greatest risk of developing cervical cancer.
Scribner emphasizes that women who do not
receive a human papilloma virus vaccine or get
screened with a Papanicolaou test are still at risk.
View more at
targetedonc.com/link/1880
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Lenvatinib Plus Pembrolizumab Improves Time
to Deterioration in QOL
Over Chemo in Endometrial Cancer
By Conor Killmurray

T

HE COMBINATION OF lenvatinib
(Lenvima) plus pembrolizumab (Keytruda) was favored in most patient-reported outcomes (PROs) compared with treatment of physician’s choice (TPC) in patients
with advanced endometrial cancer, according
to a post hoc analysis of time to deterioration
of quality of life (QOL) presented at the European Society for Medical Oncology Gynaecological Cancers Congress 2022.1
This analysis looked at the time to first
deterioration (TTFD), defined as the time to
the first onset of an increase or decrease of
10 or more points from baseline, and time to
definitive deterioration (TTDD), defined as
the time to first onset of a difference of 10 or
more points from baseline without a subsequent recovery from patients in the phase 3
KEYNOTE-775 study (NCT03517449).
Researchers found when evaluating PROs
that neither treatment was favored for
patients experiencing fatigue or nausea/vomiting at TTFD, explained Domenica Lorusso,
MD, PhD, associate professor of obstetrics
and gynecology at the Catholic University of
Rome and head of clinical research at Fondazione Policlinico Gemelli IRCCS.
Using the European Organisation for
Research and Treatment of Cancer Quality of
Life Questionnaire-Endometrial Cancer Module (EORTC QLQ-EN24) and EORTC QLQ-30
questionnaires, they found a median TTFD
for fatigue at 1.15 months (95% CI, 0.79-1.41)
in the combination arm vs 1.38 months (95%
CI, 1.02-1.41) in the TPC arm (HR, 1.16; 95%
CI, 0.99-1.37). Similar outcomes were seen
for nausea/vomiting with a median TTFD of
2.14 months (95% CI, 2.07-2.76) for patients
in the lenvatinib plus pembrolizumab arm
vs 2.10 months (95% CI, 1.64-2.79) for those
in the TPC arm (HR, 1.08; 95% CI, 0.90-1.29).
Several other factors favored the combination arm, including dyspnea, poor body
image, tingling/numbness, and hair loss. In
comparison, physical functional scale, pain,
appetite loss, diarrhea, and muscular pain
were favored in the TPC arm.
In terms of TTDD, lenvatinib plus pembrolizumab was nominally favored on almost
all scales compared with the TPC arm. For
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fatigue specifically, patients treated with
lenvatinib and pembrolizumab had a median
TTDD of 9.27 months (95% CI, 7.20-11.34) vs
3.48 months (95% CI, 2.73-4.17) in the TPC
arm (HR, 0.48; 95% CI, 0.39-0.59). Moreover,
the median TTDD was 20.14 months (95%
CI, 16.66-NE) in the combination arm for
patients who experienced nausea/vomiting
vs 6.24 months in the TPC group (95% CI,
5.78-8.31) (HR, 0.42; 95% CI, 0.32-0.55).
In the KEYNOTE-775 study, patients were
randomly assigned 1:1 to 20 mg of oral lenvatinib once a day plus 200 mg of pembrolizumab given intravenously (IV) every 2 weeks
(n = 411) or TPC (n = 416). PROs were assessed
on day 1 of each treatment cycle until the
end of treatment. Overall, the mean observation period for PRO measures was longer
in the combination arm than the TPC arm at
9.3 months and 4.3 months, respectively.
As previously reported, there were no
substantial differences observed in the
health-related QOL (HRQOL) scores between
the 2 arms over the 12-week period.2 HRQOL
scores were available for 80% of patients in
the combination group compared with 62%
in the chemotherapy arm.
Efficacy in the primary analysis in the
overall population showed a median PFS of
7.2 months with lenvatinib and pembrolizumab
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compared with 3.8 months with chemotherapy (HR, 0.56; 95% CI, 0.47-0.66;
P < .001). The median OS was 18.3 months in
the combination arm vs 11.4 months in the
TPC arm (HR, 0.62; 95% CI, 0.51-0.75; P < .001).
Almost all patients had adverse events (AEs)
during treatment, with the most common being
any-grade hypertension in 64% of the combination arm vs in 48.7% of the chemotherapy arm.
Furthermore, grade 3 or higher AEs occurred
in 88.9% of patients in the doublet arm vs in
72.7% on the TPC arm. Grade 5 AEs occurred
in 5.7% of patients in the combination arm vs
4.9% of those who received chemotherapy.
“Although limited by the nature of the post
hoc analysis and nominal statistics, this
time to deterioration analysis suggests that
lenvatinib and pembrolizumab is favored
over chemotherapy,” Lorusso concluded. TT
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ISGIO® Seeks to Clarify Gastrointestinal
Cancer Updates for the Clinic
By Lisa Astor

 CO N TI N U E D F ROM COVE R

(ISGIO®), hosted by Physicians’ Education
Resource®, LLC (PER®), seeks to help oncologists
do just that. During the meeting, experts in the
field and investigators from pivotal studies will
elucidate how these advances can be used to guide
treatment and how to choose between available
treatments in specific patient populations, which,
according to ISGIO® president Weijing Sun, MD,
FACP, is the major purpose of the meeting.
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Clarifying ASCO’s Impact on the GI Clinic
The meeting, which will take place Friday, September 30, 2022, through Saturday, October 1, 2022,
both virtually and at the Loews Vanderbilt Hotel
in Nashville, Tennessee, will address many of the
advances in gastrointestinal (GI) malignancies
highlighted at the recent American Society of Clinical Oncology (ASCO) Annual Meeting and help put
these updates into context of how they should be
applied in the clinic.
“There were a lot of advances in the colorectal
cancer [field] after [being quiet for] quite a few
years,” Sun said in an interview with Targeted
Therapies in Oncology ™. Sun is the Sprint Professor
of Medical Oncology, a professor of medical oncology and cancer biology, director of the Division
of Medical Oncology at the University of Kansas
School of Medicine, and associate director of the
University of Kansas Cancer Center in Kansas City.
He addressed the late-breaking phase 3 PARADIGM trial (NCT02394795) of panitumumab

(Vectibix) vs bevacizumab (Avastin) with first-line
chemotherapy in patients with RAS wild-type metastatic colorectal cancer originating on the left side of
the colon.1 Sun explained that the study confirmed,
in a large trial, information that was previously
known from retrospective data from several prior
studies that patients with RAS wild-type metastatic
colorectal cancer and primary left-sided disease
benefit more from anti-EGFR therapy plus chemotherapy than anti-VEGF therapy with chemotherapy.
“In the clinic, [this is] very important information,”
he said, because it provides a standard treatment
approach for this patient population.
Findings from the PARADIGM study showed a
median overall survival of 37.9 months (95.798%
CI, 34.1-42.6) with frontline panitumumab plus
mFOLFOX6 (modified fluorouracil, leucovorin,
and oxaliplatin) chemotherapy compared with
34.3 months (95.798% CI, 30.9-40.3) with bevacizumab and mFOLFOX6 (stratified HR, 0.82;
95.798% CI, 0.68-0.99; P = .031).
Also presented at ASCO 2022, results from the
DYNAMIC study showed the benefit of circulating
tumor DNA (ctDNA) analysis in guiding therapy
selection for patients with stage II colorectal cancer.2,3 Patients who were ctDNA negative were able to
safely forgo adjuvant chemotherapy, and those who
were ctDNA positive with micrometastatic disease
received chemotherapy. The 2-year recurrence-free
survival rate in patients who skipped chemotherapy
was 93.5% vs 92.4% in the chemotherapy group. Sun
said ctDNA could be very helpful for guiding clinical assessment and clinical decision-making. 

Weijing Sun, MD, FACP
The Sprint Professor of Medical Oncology
Professor of Medical Oncology and
Cancer Biology
Director, Division of Medical Oncology
University of Kansas School of Medicine
Associate Director
University of Kansas Cancer Center
Kansas City, KS
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Another significant advance that Sun
highlighted from ASCO 2022 was the use of
dostarlimab-gxly (Jemperli) in patients with
stage II/III mismatch repair–deficient locally
advanced rectal cancer in a small phase 2 trial
(NCT04165772).4,5 All 12 patients achieved a
complete clinical response to treatment with
the immune checkpoint inhibitor (ICI) (objective response rate, 100%; 95% CI, 74%-100%),
and at the time of data cutoff, no cases of progression or recurrence were reported.
Sun said the study findings were very
encouraging and surprising to many but
require verification in larger trials, adding
that they could be practice changing for this
patient population if validated. These updates
from the ASCO meeting will be addressed on
the second day of ISGIO® (see AGENDA).

AGENDA
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OCTOBER 1, 2022

Actionability in Pancreas Cancer

Are We Ready for Personalized Treatment
of Locally Advanced Rectal Cancer?

Thorvardur Halfdanarson, MD, PhD, FACP
Eileen O’Reilly, MD

Christopher Lieu, MD

Benefits and Challenges of ctDNA
in Pancreas Cancer

Is ctDNA Ready to Direct Adjuvant Therapy
for Stage II Colon Cancer?

Shubham Pant, MD

Bassel El-Rayes, MD

Management of High-Grade
Neuroendocrine Tumors

How I Treat Rectal Cancer

Thorvardur Halfdanarson, MD, PhD, FACP

How I Treat Neuroendocrine Tumors
Rachel Riechelmann, MD, PhD

Medical Crossfire : Surgery
or Systemic Therapy First?
®

Matthew Katz, MD, FACS
Mark Truty, MD, MS

Ongoing Areas of Research
Other areas of discussion at the ISGIO® meeting will include a session on old and new
targets in biliary tract cancers, an active area
of research according to Sun. The session will
be presented by Milind Javle, MD, a professor
in the Department of GI Medical Oncology at
The University of Texas MD Anderson Cancer
Center in Houston.
Sun explained that information is already
known about molecular markers for cholangiocarcinoma, such as FGFR2 and IDH1 mutations. Agents directed against these mutations
have already been approved by the FDA,
including infigratinib (Truseltiq), which was
approved on May 28, 2021, to treat patients
with previously treated unresectable locally
advanced or metastatic cholangiocarcinoma
harboring an FGFR2 fusion or rearrangement,6 and ivosidenib (Tibsovo), approved on
August 25, 2021, for adult patients with previously treated locally advanced or metastatic
cholangiocarcinoma and an IDH1 mutation.7
Investigators are continuing to explore other
ways that treatment for patients with cholangiocarcinoma can be further personalized
based on other molecular markers. Newer targets being considered for cholangiocarcinoma
include ERBB, EGFR, and MEK.8
Another active area of investigation that
Sun mentioned is the use of adjuvant or neoadjuvant immunotherapy for the treatment of
patients with esophageal cancer. It was a significant advancement in the esophageal field
when ICIs were first approved. Going forward,
several phase 2 and 3 studies are being conducted to explore how ICIs, with or without
chemotherapy, can be moved into the neoadjuvant setting for patients with esophageal cancer. One such phase 2/3 study (NCT05213312)
is looking at the use of neoadjuvant

SEPTEMBER 30, 2022

Changing Landscape of Frontline
Treatment for Biliary Tract Cancers
Rachna Shroff, MD, MS

Old and New Targets in Biliary Tract Cancers
Milind Javle, MD

Navigating Treatment Options
for Intermediate-Stage HCC
Amit Singal, MD

Medical Crossfire®: CTLA-4/PD-1 or PD-L1 +
VEGF Should Be Standard for Advanced HCC
Anthony B. El-Khoueiry, MD

Giants of Cancer Care® Lecture

Erika Ruiz, MD

Medical Crossfire®: Anti−PD-1 or Trimodality
Therapy Should Be the Standard of Care
Smitha Krishnamurthi, MD
Kristen Ciombor, MD, MSCI

The Rising Incidence of Colorectal Cancer
in Young Adults
Kimmie Ng, MD, MPH

Role of ctDNA in GI Cancer
Olatunji Alese, MD

Anti-EGFR vs Anti-VEGF Therapy
in First-Line Metastatic Colorectal Cancer:
A PARADIGM Shift?
Jordan Berlin, MD

Emerging Molecular Targets
in Advanced CRC: HER2
John H. Strickler, MD

Medical Crossfire®: Liquid Biopsy
or Tissue-Based Testing
Aparna Parikh, MD, MPH
Joleen Hubbard, MD

Defining the Future of Perioperative
Therapy in EG Cancer
Yelena Janjigian, MD

Emerging Targeted Therapy in EG Cancer
Joseph Chao, MD

Challenges in Pathology for EG Cancers
Rondell Graham, MBBS

nivolumab (Opdivo) with investigator’s choice
of chemotherapy, followed by surgery and
adjuvant nivolumab for patients with resectable esophageal squamous cell carcinoma.
During the ISGIO® meeting, Yelena Janjigian, MD, chief of the Gastrointestinal Oncology Service at Memorial Sloan Kettering
Cancer Center in New York, New York, will
discuss the future of perioperative therapy
in esophageal cancer.

Engaging With Fellows and Faculty
A second purpose of the meeting, according to
Sun, is to educate members of the cancer care
team and engage with junior faculty members
in discussions of patient cases. Sun hopes
that such discussions will help encourage
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To register,
visit https://bit.ly/3b6fGAs

the next generation of GI oncologists, the
future experts in the field, a purpose Sun is
quite passionate about.
As director of the Division of Medical Oncology, Sun helps guide the next generation of
medical oncologists at the University of Kansas School of Medicine. He believes that it is
vital to train and mentor younger physicians
for their career development and that ISGIO®
plays a key part in that development. As such,
registration fees to the ISGIO® meeting for
residents, fellows, nurses, and other health
care professionals are discounted. During the
meeting, all are encouraged to participate in
case discussions and to ask questions. TT
REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.
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GENOMIC TESTING

From Then to Now: How Genomic
Testing for Cancer Has Expanded
By Andrew Smith

T

HE FIRST BIOMARKER tests designed to
determine eligibility for targeted treatments—
those testing patients with breast cancer for
estrogen receptor status—were introduced some
30 years ago and as a result of these achievements,
routine biomarker testing has become a standard
part of care for several common tumor types:
• In advanced breast cancer, aside from testing
for estrogen receptor status, there were routine tests for progesterone receptors and the
overexpression of HER2, which would determine eligibility for trastuzumab (Herceptin) or
lapatinib (Tykerb).
• In acute lymphoblastic leukemia and chronic
myelogenous leukemia, tests for the Philadelphia chromosome justified the use of imatinib
(Gleevec) or dasatinib (Sprycel), or later nilotinib (Tasigna).
• In advanced colorectal cancer, there were
tests for mutant RAS status to identify which
patients might respond to cetuximab (Erbitux)
or panitumumab (Vectibix).

© deepagopi2011 / stock.adobe.com

• In advanced non–small cell lung cancer
(NSCLC), EGFR mutation status qualified
patients for treatment with anti-EGFR tyrosine kinase inhibitors (TKIs), such as the
first-generation agents gefitinib (Iressa) or
erlotinib (Tarceva).1
• In metastatic melanoma, patients were tested
for BRAF to determine eligibility for BRAF
inhibitors like dabrafenib (Tafinlar),2 or later
combinations of BRAF and MEK inhibitors.
Biomarkers started to be used more frequently
about a decade ago to screen for some cancers. Trials supported the use of fecal occult blood testing
to detect colorectal cancer,3 and prostate-specific
antigen levels were sometimes used to screen for

prostate cancer, though the value of those tests in
extending survival was unclear.4
After a patient received an initial diagnosis,
biomarkers could inform prognoses and improve
surveillance after therapy. Prognostic markers
were most frequently used in breast cancer, especially lymph node–negative disease. The Oncotype
DX test measured the expression of 16 cancerassociated and 5 control genes in patients and was
recommended by the American Society of Clinical
Oncology (ASCO) to calculate a recurrence score,
as were tests of uPA and PAI-1.5 As early as 2002, a
microassay looking at a 70-gene expression profile,
later known as MammaPrint, was used to predict
the possibility of distant metastasis in young
patients with breast cancer.6 The MammaPrint test
was approved by the FDA in 2007.7
As for surveillance after treatment, ASCO recommended an intensive routine that included regular
carcinoembryonic antigen measurements after curative surgery for patients with prostate cancer.8 Investigators, moreover, were already looking for ways to use
circulating tumor DNA to monitor cancer.9
Biomarker testing thus was an important tool
in the management of some tumor types, but the
number of biomarkers used, particularly genomic
biomarkers, and the treatment options that hinged
upon test results were relatively small a decade ago.
Since then, biomarker tests have proliferated.
Looking just at genetic mutations that can be targeted by approved therapies, there are currently
at least 24 (TABLE10). Numerous tests have been
approved to detect these alterations, and the
number continues to grow. There are currently
143 indications for approved companion diagnostic
tests.11 One such companion diagnostic test is FoundationOne CDx, which helps to identify patients with
melanoma harboring BRAF V600E and/or V600K
mutations who may benefit from several treatment
options, as well as EGFR exon 19 deletions or exon
21 substitution mutations in patients with non–small
cell lung cancer (NSCLC) who may benefit from an
available EGFR TKI. 

Balazs Halmos, MD, MS
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10 YEARS OF CANCER PROGRESS

EGFR testing allowing for matching to
EGFR-targeted therapies has led the charge
for precision medicine in lung cancer as
well as a shift in recommended testing for
patients. In 2011, the American Society of
Clinical Oncology first recommended that all
patients with advanced NSCLC be tested for
EGFR before deciding on first-line therapy.12
Since 2004, several generations of EGFR TKIs
have been approved to treat patients with
EGFR mutations.13 Treatment options more
recently provide even greater specificity, and
greater benefit. Patients with EGFR exon 20
insertion mutations can receive treatment
with amivantamab (Rybrevant) or mobocertinib (Exkivity). Additionally, osimertinib
(Tagrisso) is approved to treat previously
treated patients with the acquired EGFR
T790M mutation as well as in the frontline
setting for EGFR-mutant patients.
“A decade ago, we were testing for 2
or 3 alterations in [patients with] lung
cancer, beyond EGFR, ALK and ROS1
might have become standard of care,”
said Balazs Halmos, MD, MS, director
of thoracic oncology and clinical cancer
genomics at Montefiore Medical Center
and Albert Einstein College of Medicine in
Bronx, New York. “Today, that number is not
so easy to pinpoint because we don’t just
have targeted therapies, we have immunotherapies as well where biomarkers factor
into decision-making. Overall, we have at
least 10 biomarkers we commonly use to
drive treatment decisions in lung cancer.”
As of the 2018 updated guidelines from
the College of American Pathologists, the
International Association for the Study of
Lung Cancer, and the Association for Molecular Pathology, the biomarkers necessary
to test for in patients with nonsquamous
NSCLC were determined to be EGFR, ALK,
ROS1, and BRAF alterations plus PD-L1
expression by immunohistochemistry. Additional biomarkers recommended to test for
in NSCLC included RET, MET exon 14, HER2,
KRAS, and NTRK alterations.13,14
The proliferation of tests has affected the
management of some tumor types more than
others though. In ovarian cancer, for example, the progression has been slower than
for lung cancer.
“In 2012, there were no genetic tests recommended for all [patients with] ovarian
cancer in clinical care. Olaparib [Lynparza]
wasn’t approved for BRCA-mutated cancers
until 2014, and even then, standard of care
was to test only those people whose family
history indicated more than a 10% chance
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of mutation,” said Robert L. Coleman, MD,
FACOG, FACS, the chief scientific officer of
The US Oncology Network and a gynecologic
oncologist at Texas Oncology.
“We knew we were missing [individuals] who had de novo mutations, but it
wasn’t until several years later that enough
evidence piled up to justify standards of care

that called for everyone to be tested. Even now
some claim we shouldn’t be testing for a wide
variety of biomarkers because so few actionable
biomarkers are common in ovarian cancer.”

Then vs Now
In addition to the growing number of single
biomarker tests, there is also a growing

TA B L E . G E N E T I C I N D I C AT I O N S O F A P P R O V E D TA R G E T E D T H E R A P I E S F O R C A N C E R 1 0

GENE ALTERATION

a

RELATED TUMORS

APPROVED THERAPIES

ALK mutation, fusion

Non–small cell lung cancer

Alectinib, brigatinib, ceritinib, crizotinib,
lorlatinib

ATM mutation

Breast cancer

Olaparib

BCR-ABL fusion

Chronic lymphocytic leukemia, acute
lymphocytic leukemia

Bosutinib, dasatinib, imatinib, nilotinib,
ponatinib, asciminib

BRAF mutation

Melanoma, colorectal cancer, hairy cell
leukemia, thyroid cancer

Dabrafenib, encorafenib, vemurafenib,
binimetinib, cobimetinib, trametinib

BRCA1/2 mutation

Breast cancer, ovarian cancer, prostate
cancer

Olaparib, niraparib, rucaparib, talazoparib

CHEK2 mutation

Breast cancer, ovarian cancer

Olaparib

CSF1R mutation, fusion

Giant cell tumor

Pexidartinib, sunitinib

EGFR mutation, fusion,
amplification

Non–small cell lung cancer

Afatinib, dacomitinib, erlotinib, gefitinib,
osimertinib, brigatinib, amivantamab,
mobocertinib

ERBB2/3/4 amplification,
mutation

Breast cancer

Afatinib, lapatinib, neratinib, tucatinib,
trastuzumab, pertuzumab, margetuximab

EZH2 mutation

Lymphoma

Tazemetostat

FGFR1/2/3 mutation,
fusion

Cholangiocarcinoma

Erdafitinib, lenvatinib, pemigatinib, infigratinib

FLT3 mutation

Myeloid leukemia

Gilteritinib, midostaurin, sorafenib

IDH1/2 mutation

Myeloid leukemia, cholangiocarcinoma, Ivosidenib, enasidenib
glioblastoma

JAK2 mutation

Myeloproliferative neoplasms

Fedratinib, ruxolitinib

KIT mutation, fusion

Gastrointestinal stromal tumor,
mastocytosis, melanoma

Avapritinib, imatinib, pazopanib, pexidartinib,
ripretinib, sorafenib, nilotinib, sunitinib

KRAS mutation

Non–small cell lung cancer

Sotorasib

MET mutation, fusion

Non–small cell lung cancer

Cabozantinib, capmatinib, crizotinib, tepotinib

NTRK fusion

Salivary gland tumorsa

Larotrectinib, entrectinib

PDGFRA/B mutation, fusion

Gastrointestinal stromal tumor,
mastocytosis, hypereosinophilic
syndrome

Avapritinib, imatinib, sorafenib, sunitinib,
lenvatinib, pazopanib, ripretinib

PIK3CA mutation

Breast cancer

Umbralisib, duvelisib, idelalisib, copanlisib,
alpelisib, temsirolimus, everolimus

PML-RARA fusion

Myeloid leukemia

Arsenic trioxide, retinoic acid

RET mutation, fusion

Renal cell carcinoma, thyroid cancer,
non–small cell lung cancer

Pralsetinib, selpercatinib, cabozantinib

ROS1 fusion

Non–small cell lung cancer

Entrectinib, crizotinib

SMO/PTCH1 mutation

Medulloblastoma, basal cell carcinoma

Vismodegib

And other various solid tumors at low frequency.

Targeted Therapies in Oncology | Vol. 11 No. 11

TH

Practices and Opinions Differ
Experts have long disagreed over which
patients should receive NGS assays. Some
have argued that NGS, although suitable for
trials, tends to be costly overkill because
few cancers have more than a handful of
actionable mutations.22 Others have argued
that NGS should be performed on nearly
all patients with limited options under current standards of care, as test results could
support an unexpected treatment or render
patients eligible for clinical trials.23

“A decade ago, we were
testing for 2 or 3 alterations
in [patients with] lung
cancer…. Today…we have
at least 10 biomarkers
we commonly use to
drive treatment decisions
in lung cancer.”
—BALAZS HALMOS, MD, MS

In addition to witnessing an explosion in
genomic testing, the past decade has also
seen a rise in the use of assays that measure tumor protein expression, particularly
PD-L1. Such tests often decide which patients
are eligible for checkpoint inhibitor immunotherapies, and they are indicated for patients
with a wide range of tumor types. One such
drug, the PD-1 inhibitor pembrolizumab
(Keytruda), has received nearly 40 separate
indications from the FDA,24 and 2 of those
approvals are for tumor-agnostic indications
with certain genomic biomarkers (high
tumor mutational burden25 or microsatellite
instability–high or mismatch repair deficient26) and limited alternative treatments.
Despite the growing body of evidence
supporting tests for genomic mutations and
other cancer biomarkers, such tests traditionally have been underused in ordinary
clinical practice. A retrospective study of
1497 patients with metastatic colorectal
cancer from 23 practices found that about
half or fewer patients were tested as recommended by current guidelines for RAS (41%),
BRAF (43%), and microsatellite instability/
mismatch repair deficiency (51%). The same
study also found that many patients received
targeted therapy without ever being properly
tested for the relevant target. Among those
who received anti-EGFR therapy (12%), only
28% of these patients had undergone guideline-aligned biomarker testing.27
A study presented at European Lung Cancer Congress 2022 in March used registry
data from Spain to show that 85% of patients
with nonsquamous NSCLC and 56.3% with
squamous histology received tumor marker
testing since September 2016. Testing rates
were higher for EGFR (78.9%) than for ALK
(64.7%) or ROS1 (35.6%), and rates for PD-L1
expression testing were low overall at 46.9%
but increased to over 85% when looking just
at the past 3 years. A total of 44.5% of tested

patients did have a positive result for either
EGFR, ALK, KRAS, BRAF, or ROS1 alterations, or PD-L1 expression.28
Conversely, many patients who undergo
proper testing do not receive the treatment
that test results indicate is needed. A 2018
study of multigene panel sequencing in
advanced NSCLC found that between 25% and
40% of all patients with targetable mutations
never received a proper targeted treatment.29
The reasons for the underuse (and misuse) of
tests are unclear. Cost is a potential barrier for
patients whose insurance won’t cover the tests,
but coverage is increasing as more studies
show the value of testing and more societies
add biomarker tests to their standards of care.
“Coverage is an ongoing battle, but we
typically win those battles. We just need to
provide appropriate justification,” Halmos
said. “Many times, that justification comes
in the form of national guidelines advocating
the integration of a particular type of test
up front or at the time of progression. It’s
very hard for an insurance company not to
feel that they need to listen to that guidance.
That’s why we will continue to make sure
that these guidelines are up to date and that
they provide prudent guidance as to the use
of these assays.” TT
REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.
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Novel Approach to
Next-Generation Sequencing
of NTRK Tumors
Lori J. Wirth, MD, of Massachusetts
General Hospital, discusses a new assay
with the ability to perform DNA and RNA
sequencing. When it comes to nextgeneration sequencing, DNA sequencing
alone is not a good testing method for
identified fusions in patients with cancer.
View more at
targetedonc.com/link/1898
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number of next-generation sequencing
(NGS) tests that can identify large numbers
of biomarkers from a single tissue sample.
FoundationOne CDx and MSK-IMPACT
were among the first of these tests and
were approved by the FDA in November
2017.15 FoundationOne CDx tests for 324
genes and 2 genomic signatures, whereas
MSK-IMPACT tests for 468 genes. In 2020,
the FDA approved the first NGS test for liquid biopsies, the Guardant360 CDx assay.16
Other NGS tests relying on either liquid or
standard biopsies have been approved since,
such as Oncomine Dx Target.
NGS tests have several advantages over
single-biomarker assays in patients with
appropriate tumor types. In addition to the
convenience of sending a single sample to
a single lab, multigene panels allow caregivers to identify mutational signatures,
groups of mutations that often cluster and
can guide treatment choices collectively.
17
Multigene panels also enable the identification of tumor mutational burden, which
can predict response to immunotherapy.18
Technological improvements have dramatically reduced the cost of genetic testing
over the past 2 decades, but they are not
the only factor driving costs down. A unanimous ruling by the US Supreme Court in
2013 held that genes are not patentable19
and ended the monopoly Myriad Genetics
had on testing for BRCA1 and BRCA2 mutations. This decision allowed any company to
develop tests for any gene (although these
tests still have to be approved by regulators)
and greatly increased competition in the
testing market.20
NGS testing remains expensive. Different
payers negotiate different rates, but tests
generally cost thousands of dollars. They
can, however, be cost-effective in patients
with some tumor types, particularly when
the alternative is many single-gene tests.21
Additionally, costs have reduced over time
as the technology became more accessible.
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with azacitidine or decitabine or low-dose cytarabine. Neutropenia can recur with subsequent cycles.
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infection until resolution.
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VEN+AZA demonstrated superior overall survival (OS) vs AZA1
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• Median follow-up for OS was approximately 20.5 months (range: <0.1-30.7 months)3
– Median follow-up was estimated using reverse Kaplan-Meier methodology
VIALE-A: A randomized (2:1), double-blind, placebo-controlled, multicenter, phase 3 study that evaluated
the efficacy and safety of VENCLEXTA in combination with azacitidine (VEN+AZA; N=286) vs placebo
with azacitidine (PBO+AZA; N=145) in adults with newly diagnosed AML who were ≥75 years of age, or
had comorbidities (based on at least one of the following criteria: baseline ECOG performance status of
2–3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment, CLcr <45 mL/min, or other
comorbidity) that precluded the use of intensive induction chemotherapy. Patients received VENCLEXTA
400 mg orally once daily on Days 1–28 following completion of the ramp-up dosing schedule or placebo in
combination with azacitidine 75 mg/m2 on Days 1–7 of each 28-day cycle beginning on Cycle 1, Day 1 until
disease progression or unacceptable toxicity. The primary endpoint was overall survival.1
VIALE-C phase 3 trial: VEN + low-dose cytarabine (LDAC): Efficacy of VEN+LDAC regimen was based on
CR rate and duration of CR with supportive evidence of rate of CR+CRh, duration of CR+CRh, and the rate
of conversion from transfusion dependence to transfusion independence. In the VIALE-C trial, VEN+LDAC
did not significantly improve OS versus placebo plus LDAC.1
M14-358 phase 1b trial: VEN+AZA or decitabine (DEC): VENCLEXTA was studied in a non-randomized,
open-label trial that evaluated the efficacy of VENCLEXTA in combination with AZA (N=84) or DEC (N=31)
in patients with newly diagnosed AML. Overall survival benefit was not evaluated for VENCLEXTA in
combination with decitabine.1
CI=confidence interval; mOS=median overall survival; HR=hazard ratio; ECOG=Eastern Cooperative Oncology Group; CLcr=creatinine
clearance; CR=complete remission; CR+CRh=complete remission and complete remission with partial hematologic recovery.
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ramp-up phase in all patients. Changes in blood chemistries consistent with TLS that require prompt management
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• Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients
treated with VENCLEXTA.
• VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the ramp-up
phase in all patients. Changes in blood chemistries consistent with TLS that require prompt management can
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exposure, which may increase the risk of TLS at initiation and during the ramp-up phase, and requires VENCLEXTA
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Neutropenia
• In patients with AML, baseline neutrophil counts worsened in 95% to 100% of patients treated with VENCLEXTA in
combination with azacitidine or decitabine or low-dose cytarabine. Neutropenia can recur with subsequent cycles.
• Monitor complete blood counts. Interrupt dosing for severe neutropenia. Resume at same dose then reduce
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• Fatal and serious infections such as pneumonia and sepsis have occurred in patients treated with VENCLEXTA.
Monitor patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3
and 4 infection until resolution and resume at same dose.
Immunization
• Do not administer live attenuated vaccines prior to, during, or after treatment with VENCLEXTA until B-cell
recovery occurs. Advise patients that vaccinations may be less effective.
Embryo-Fetal Toxicity
• VENCLEXTA may cause embryo-fetal harm when administered to a pregnant woman. Advise females of
reproductive potential to use effective contraception during treatment with VENCLEXTA and for at least
30 days after the last dose.
Increased Mortality in Patients with Multiple Myeloma when VENCLEXTA is Added to Bortezomib
and Dexamethasone
• In a randomized trial (BELLINI; NCT02755597) in patients with relapsed or refractory multiple myeloma, the
addition of VENCLEXTA to bortezomib plus dexamethasone, a use for which VENCLEXTA is not indicated,
resulted in increased mortality. Treatment of patients with multiple myeloma with VENCLEXTA in combination
with bortezomib plus dexamethasone is not recommended outside of controlled clinical trials.
Adverse Reactions
• In patients with AML receiving combination therapy with azacitidine, the most frequent serious adverse reactions
(≥5%) were febrile neutropenia (30%), pneumonia (22%), sepsis (excluding fungal; 19%), and hemorrhage (6%). The
most common adverse reactions including hematological abnormalities (≥30%) of any grade were neutrophils
decreased (98%), platelets decreased (94%), lymphocytes decreased (91%), hemoglobin decreased (61%), nausea
(44%), diarrhea (43%), febrile neutropenia (42%), musculoskeletal pain (36%), pneumonia (33%), fatigue (31%), and
vomiting (30%). Fatal adverse reactions occurred in 23% of patients who received VENCLEXTA in combination with
azacitidine, with the most frequent (≥2%) being pneumonia (4%), sepsis (excluding fungal; 3%), and hemorrhage (2%).

• In patients with AML receiving combination therapy with decitabine, the most frequent serious adverse reactions
(≥10%) were sepsis (excluding fungal; 46%), febrile neutropenia (38%), and pneumonia (31%). The most common
adverse reactions including hematological abnormalities (≥30%) of any grade were neutrophils decreased (100%),
lymphocytes decreased (100%), white blood cells decreased (100%), platelets decreased (92%), hemoglobin
decreased (69%), febrile neutropenia (69%), fatigue (62%), constipation (62%), musculoskeletal pain (54%), dizziness
(54%), nausea (54%), abdominal pain (46%), diarrhea (46%), pneumonia (46%), sepsis (excluding fungal; 46%), cough
(38%), pyrexia (31%), hypotension (31%), oropharyngeal pain (31%), edema (31%), and vomiting (31%). One (8%)
fatal adverse reaction of bacteremia occurred within 30 days of starting treatment.
• In patients with AML receiving combination therapy with low-dose cytarabine, the most frequent serious adverse
reactions (≥10%) were pneumonia (17%), febrile neutropenia (16%), and sepsis (excluding fungal; 12%). The most
common adverse reactions including hematological abnormalities (≥30%) of any grade were platelets decreased
(97%), neutrophils decreased (95%), lymphocytes decreased (92%), hemoglobin decreased (63%), nausea (42%), and
febrile neutropenia (32%). Fatal adverse reactions occurred in 23% of patients who received VENCLEXTA in
combination with LDAC, with the most frequent (≥5%) being pneumonia (6%) and sepsis (excluding fungal; 7%).
Drug Interactions
• Concomitant use with a P-gp inhibitor or a strong or moderate CYP3A inhibitor increases VENCLEXTA exposure,
which may increase VENCLEXTA toxicities, including the risk of TLS. Consider alternative medications or adjust
VENCLEXTA dosage and monitor more frequently for adverse reactions. Resume the VENCLEXTA dosage that
was used prior to concomitant use of a P-gp inhibitor or a strong or moderate CYP3A inhibitor 2 to 3 days after
discontinuation of the inhibitor.
• Patients should avoid grapefruit products, Seville oranges, and starfruit during treatment as they contain inhibitors
of CYP3A.
• Avoid concomitant use of strong or moderate CYP3A inducers.
• Monitor international normalized ratio (INR) more frequently in patients receiving warfarin.
• Avoid concomitant use of VENCLEXTA with a P-gp substrate. If concomitant use is unavoidable, separate dosing
of the P-gp substrate at least 6 hours before VENCLEXTA.
Lactation
• Advise nursing women not to breastfeed during treatment with VENCLEXTA and for 1 week after the last dose.
Females and Males of Reproductive Potential
• Advise females of reproductive potential to use effective contraception during treatment with VENCLEXTA and
for at least 30 days after the last dose.
• Based on findings in animals, VENCLEXTA may impair male fertility
Hepatic Impairment
• Reduce the dose of VENCLEXTA for patients with severe hepatic impairment (Child-Pugh C); monitor these
patients more frequently for signs of adverse reactions. No dose adjustment is recommended for patients with
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment.

Please see Brief Summary of full Prescribing Information on the pages following this advertisement.
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VENCLEXTA® (venetoclax tablets)
INDICATIONS AND USAGE
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma
VENCLEXTA is indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL) or small
lymphocytic lymphoma (SLL).
Acute Myeloid Leukemia
VENCLEXTA is indicated in combination with azacitidine, or decitabine, or low-dose cytarabine for the
treatment of newly diagnosed acute myeloid leukemia (AML) in adults 75 years or older, or who have
comorbidities that preclude use of intensive induction chemotherapy.
CONTRAINDICATIONS
Concomitant use of VENCLEXTA with strong CYP3A inhibitors at initiation and during the ramp-up phase is
contraindicated in patients with CLL/SLL due to the potential for increased risk of tumor lysis syndrome [see
Drug Interactions].
WARNINGS AND PRECAUTIONS
Tumor Lysis Syndrome
Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients
treated with VENCLEXTA [see Adverse Reactions].
VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the
ramp-up phase in all patients, and during reinitiation after dosage interruption in patients with CLL/SLL.
Changes in blood chemistries consistent with TLS that require prompt management can occur as early as
6 to 8 hours following the first dose of VENCLEXTA and at each dose increase. TLS, including fatal cases, has
been reported after a single 20 mg dose of VENCLEXTA.
In patients with CLL/SLL who followed the current (5-week) dose ramp-up and the TLS prophylaxis and
monitoring measures, the rate of TLS was 2% in the VENCLEXTA CLL/SLL monotherapy trials. The rate of TLS
remained consistent with VENCLEXTA in combination with obinutuzumab or rituximab. With a 2- to 3-week
dose ramp-up and higher starting dose in patients with CLL/SLL, the TLS rate was 13% and included deaths
and renal failure [see Adverse Reactions].
In patients with AML who followed the current 3-day ramp-up dosing schedule and the TLS prophylaxis and
monitoring measures, the rate of TLS was 1.1% in patients who received VENCLEXTA in combination with
azacitidine (VIALE-A). In patients with AML who followed a 4-day ramp-up dosing schedule and the TLS
prophylaxis and monitoring measures, the rate of TLS was 5.6% and included deaths and renal failure in
patients who received VENCLEXTA in combination with low-dose cytarabine (VIALE-C) [see Adverse Reactions].
The risk of TLS is a continuum based on multiple factors, particularly reduced renal function, tumor burden,
and type of malignancy. Splenomegaly may also increase the risk of TLS in patients with CLL/SLL.
Assess all patients for risk and provide appropriate prophylaxis for TLS, including hydration and
anti-hyperuricemics. Monitor blood chemistries and manage abnormalities promptly. Employ more intensive
measures (intravenous hydration, frequent monitoring, hospitalization) as overall risk increases. Interrupt
dosing if needed; when restarting VENCLEXTA, follow dose modification guidance in the full Prescribing
Information.
Concomitant use of VENCLEXTA with P-gp inhibitors or strong or moderate CYP3A inhibitors increases
venetoclax exposure, which may increase the risk of TLS at initiation and during the ramp-up phase of
VENCLEXTA. For patients with CLL/SLL, coadministration of VENCLEXTA with strong CYP3A inhibitors at
initiation and during the 5-week ramp-up phase is contraindicated [see Contraindications]. For patients with
AML, reduce the dose of VENCLEXTA when coadministered with strong CYP3A inhibitors at initiation and during
the 3- or 4-day ramp-up phase. For patients with CLL/SLL or AML, reduce the dose of VENCLEXTA when
coadministered with moderate CYP3A4 inhibitors or P-gp inhibitors [see Drug Interactions].
Neutropenia
In patients with CLL, Grade 3 or 4 neutropenia developed in 63% to 64% of patients and Grade 4 neutropenia
developed in 31% to 33% of patients when treated with VENCLEXTA in combination and monotherapy studies.
Febrile neutropenia occurred in 4% to 6% of patients [see Adverse Reactions].
In patients with AML, baseline neutrophil counts worsened in 95% to 100% of patients treated with
VENCLEXTA in combination with azacitidine, decitabine, or low-dose cytarabine. Neutropenia can recur with
subsequent cycles.
Monitor complete blood counts throughout the treatment period. Consider supportive measures, including
antimicrobials and growth factors (e.g., G-CSF).
Infections
Fatal and serious infections, such as pneumonia and sepsis, have occurred in patients treated with VENCLEXTA
[see Adverse Reactions].
Monitor patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3 and
4 infection until resolution.
Immunization
Do not administer live attenuated vaccines prior to, during, or after treatment with VENCLEXTA until B-cell
recovery occurs. The safety and efficacy of immunization with live attenuated vaccines during or following
VENCLEXTA therapy have not been studied. Advise patients that vaccinations may be less effective.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, VENCLEXTA may cause embryo-fetal harm when
administered to a pregnant woman. In an embryo-fetal study conducted in mice, administration of venetoclax
to pregnant animals at exposures equivalent to that observed in patients at a dose of 400 mg daily resulted in
post-implantation loss and decreased fetal weight.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use
effective contraception during treatment with VENCLEXTA and for at least 30 days after the last dose [see Use
in Specific Populations]
Increased Mortality in Patients with Multiple Myeloma when VENCLEXTA is Added to Bortezomib and
Dexamethasone
In a randomized trial (BELLINI; NCT02755597) in patients with relapsed or refractory multiple myeloma, the
addition of VENCLEXTA to bortezomib plus dexamethasone, a use for which VENCLEXTA is not indicated,
resulted in increased mortality. Treatment of patients with multiple myeloma with VENCLEXTA in combination
with bortezomib plus dexamethasone is not recommended outside of controlled clinical trials.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Tumor Lysis Syndrome [see Warnings and Precautions]
• Neutropenia [see Warnings and Precautions]
• Infections [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely variable conditions, adverse event rates observed in clinical
trials of a drug cannot be directly compared with rates of clinical trials of another drug and may not reflect the
rates observed in practice.
In CLL/SLL, the safety population reflects exposure to VENCLEXTA as monotherapy in patients in M13-982,
M14-032, and M12-175 and in combination with obinutuzumab or rituximab in patients in CLL14 and
MURANO. In this CLL/SLL safety population, the most common adverse reactions (≥20%) for VENCLEXTA
were neutropenia, thrombocytopenia, anemia, diarrhea, nausea, upper respiratory tract infection, cough,
musculoskeletal pain, fatigue, and edema.
In AML, the safety population reflects exposure to VENCLEXTA in combination with decitabine, azacitidine, or
low-dose cytarabine in patients in M14-358, VIALE-A, and VIALE-C. In this safety population, the most common
adverse reactions (≥30% in any trial) were nausea, diarrhea, thrombocytopenia, constipation, neutropenia,
febrile neutropenia, fatigue, vomiting, edema, pyrexia, pneumonia, dyspnea, hemorrhage, anemia, rash,
abdominal pain, sepsis, musculoskeletal pain, dizziness, cough, oropharyngeal pain, and hypotension.
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma
VENCLEXTA in Combination with Obinutuzumab
The safety of VENCLEXTA in combination with obinutuzumab (VEN+G) (N=212) versus obinutuzumab in
combination with chlorambucil (GClb) (N=214) was evaluated in CLL14, a randomized, open-label, actively
controlled trial in patients with previously untreated CLL. Patients randomized to the VEN+G arm were treated
with VENCLEXTA and obinutuzumab in combination for six cycles, then with VENCLEXTA as monotherapy for
an additional six cycles. Patients initiated the first dose of the 5-week ramp-up for VENCLEXTA on Day 22
of Cycle 1 and once completed, continued VENCLEXTA 400 mg orally once daily for a total of 12 cycles. The
trial required a total Cumulative Illness Rating Scale (CIRS) >6 or CLcr <70 mL/min, hepatic transaminases
and total bilirubin ≤2 times upper limit of normal and excluded patients with any individual organ/system
impairment score of 4 by CIRS except eye, ear, nose, and throat organ system. The median duration of
exposure to VENCLEXTA was 10.5 months (range: 0 to 13.5 months) and the median number of cycles of
obinutuzumab was 6 in the VEN+G arm.
Serious adverse reactions were reported in 49% of patients in the VEN+G arm, most often due to febrile
neutropenia and pneumonia (5% each). Fatal adverse reactions that occurred in the absence of disease
progression and with onset within 28 days of the last study treatment were reported in 2% (4/212) of patients,
most often from infection.
In the VEN+G arm, adverse reactions led to treatment discontinuation in 16% of patients, dose reduction in
21%, and dose interruption in 74%. Neutropenia led to discontinuation of VENCLEXTA in 2% of patients, dose
reduction in 13%, and dose interruption in 41%.
Table 1 presents adverse reactions identified in CLL14.
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Table 1. Adverse Reactions (≥10%) in Patients Treated with VEN+G in CLL14
VENCLEXTA + Obinutuzumab
(N = 212)
Adverse Reaction
All Grades
Grade ≥3
(%)
(%)
Blood and lymphatic system disorders
60
56
Neutropeniaa
17
8
Anemiaa
Gastrointestinal disorders
Diarrhea
28
4
Nausea
19
0
Constipation
13
0
Vomiting
10
1
General disorders and administration site conditions
21
Fatiguea
Infections and infestations
Upper respiratory
17
tract infectiona
aIncludes multiple adverse reaction terms.

Obinutuzumab + Chlorambucil
(N = 214)
All Grades
Grade ≥3
(%)
(%)
62
20

52
7

15
22
9
8

1
1
0
1

2

23

1

1

17

1

Other clinically important adverse reactions (All Grades) reported in <10% of patients treated with VEN+G are
presented below:
Blood and lymphatic system disorders: febrile neutropenia (6%)
Infection and infestations (all include multiple adverse reaction terms): pneumonia (9%), urinary tract
infection (6%), sepsis (4%)
Metabolism and nutrition disorder: tumor lysis syndrome (1%)
During treatment with VENCLEXTA monotherapy after completion of VEN+G, the adverse reaction that occurred
in ≥10% of patients was neutropenia (26%). The grade ≥3 adverse reactions that occurred in ≥2% of patients
were neutropenia (23%) and anemia (2%).
Table 2 presents laboratory abnormalities CLL14.
Table 2. New or Worsening Clinically Important Laboratory Abnormalities (≥10%) in Patients Treated
with VEN+G in CLL14

Laboratory

Abnormalitya

Hematology
Leukopenia
Lymphopenia
Neutropenia
Thrombocytopenia
Anemia
Chemistry
Blood creatinine increased
Hypocalcemia
Hyperkalemia
Hyperuricemia
aIncludes

VENCLEXTA +
Obinutuzumab
(N = 212)

Obinutuzumab +
Chlorambucil
(N = 214)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

90
87
83
68
53

46
57
63
28
15

89
87
79
71
46

41
51
56
26
11

80
67
41
38

6
9
4
38

74
58
35
38

2
4
3
38

laboratory abnormalities that were new or worsening, or with worsening from baseline unknown.

Grade 4 laboratory abnormalities that developed in ≥2% of patients treated with VEN+G included neutropenia
(32%), leukopenia and lymphopenia (10%), thrombocytopenia (8%), hypocalcemia (8%), hyperuricemia (7%),
blood creatinine increased (3%), hypercalcemia (3%), and hypokalemia (2%).
VENCLEXTA in Combination with Rituximab
The safety of VENCLEXTA in combination with rituximab (VEN+R) (N=194) versus bendamustine in combination
with rituximab (B+R) (N=188) was evaluated in MURANO. Patients randomized to VEN+R completed the
scheduled ramp-up (5 weeks) and received VENCLEXTA 400 mg once daily, in combination with rituximab for
6 cycles followed by VENCLEXTA monotherapy, for a total of 24 months after ramp-up. At the time of analysis,
the median duration of exposure to VENCLEXTA was 22 months and the median number of cycles of rituximab
was 6 in the VEN+R arm.
Serious adverse reactions were reported in 46% of patients in the VEN+R arm, with most frequent (≥5%)
being pneumonia (9%). Fatal adverse reactions that occurred in the absence of disease progression and
within 30 days of the last VENCLEXTA treatment and/or 90 days of last rituximab were reported in
2% (4/194) of patients.
In the VEN+R arm, adverse reactions led to treatment discontinuation in 16% of patients, dose reduction
in 15%, and dose interruption in 71%. Neutropenia and thrombocytopenia each led to discontinuation of
VENCLEXTA in 3% of patients. Neutropenia led to dose interruption of VENCLEXTA in 46% of patients.
Table 3 presents adverse reactions identified in MURANO.
Table 3. Adverse Reactions (≥10%) in Patients Treated with VEN+R in MURANO
VENCLEXTA + Rituximab
(N = 194)
All Grades
Grade ≥3
(%)
(%)
Blood and lymphatic system disorders
65
62
Neutropeniaa
16
11
Anemiaa
Gastrointestinal disorders
Diarrhea
40
3
Nausea
21
1
Constipation
14
<1
Infections and infestations
Upper respiratory
39
2
tract infectiona
Lower respiratory
18
2
tract infectiona
Pneumoniaa
10
7
General disorders and administration site conditions
22
2
Fatiguea
aIncludes multiple adverse reaction terms.
Adverse Reaction

Bendamustine + Rituximab
(N = 188)
All Grades
Grade ≥3
(%)
(%)
50
23

44
14

17
34
21

1
1
0

23

2

10

2

14

10

26

<1

Other clinically important adverse reactions (All Grades) reported in <10% of patients treated with VEN+R are
presented below:
Blood and lymphatic system disorders: febrile neutropenia (4%)
Gastrointestinal disorders: vomiting (8%)
Infections and infestations: sepsis (<1%)
Metabolism and nutrition disorders: tumor lysis syndrome (3%)
During treatment with VENCLEXTA monotherapy after completion of VEN+R combination treatment, adverse
reactions that occurred in ≥10% of patients were upper respiratory tract infection (21%), diarrhea (19%),
neutropenia (16%), and lower respiratory tract infections (11%). The Grade 3 or 4 adverse reactions that
occurred in ≥2% of patients were neutropenia (12%) and anemia (3%).
Table 4 presents laboratory abnormalities identified in MURANO.

Table 4. New or Worsening Clinically Important Laboratory Abnormalities (≥10%) in Patients Treated
with VEN+R in MURANO

Laboratory Abnormality

VENCLEXTA + Rituximab
(N = 194)
Grade 3 or 4
All Gradesa
(%)
(%)

Bendamustine + Rituximab
(N = 188)
All Gradesa
Grade 3 or 4
(%)
(%)

Hematology
Leukopenia
89
46
81
35
Lymphopenia
87
56
79
55
Neutropenia
86
64
84
59
Anemia
50
12
63
15
Thrombocytopenia
49
15
60
20
Chemistry
Blood creatinine increased
77
<1
78
1
Hypocalcemia
62
5
51
2
Hyperuricemia
36
36
33
33
Hyperkalemia
24
3
19
2
aIncludes laboratory abnormalities that were new or worsening, or with worsening from baseline unknown.
Grade 4 laboratory abnormalities that developed in ≥2% of patients treated with VEN+R included neutropenia
(31%), lymphopenia (16%), leukopenia (6%), thrombocytopenia (6%), hyperuricemia (4%), hypocalcemia (2%),
hypoglycemia (2%), and hypermagnesemia (2%).
VENCLEXTA as Monotherapy
The safety of VENCLEXTA was evaluated in pooled data from three single-arm trials (M13-982, M14-032,
and M12-175). Patients received VENCLEXTA 400 mg orally once daily after completing the ramp-up phase
(N=352). The median duration of treatment with VENCLEXTA at the time of data analysis was 14.5 months
(range: 0 to 50 months). Fifty-two percent of patients received VENCLEXTA for more than 60 weeks.
In the pooled dataset, the median age was 66 years (range: 28 to 85 years), 93% were White, and 68% were
male. The median number of prior therapies was 3 (range: 0 to 15).
Serious adverse reactions were reported in 52% of patients, with the most frequent (≥5%) being pneumonia
(9%), febrile neutropenia (5%), and sepsis (5%). Fatal adverse reactions that occurred in the absence of
disease progression and within 30 days of venetoclax treatment were reported in 2% of patients in the
VENCLEXTA monotherapy studies, most often (2 patients) from septic shock.
Adverse reactions led to treatment discontinuation in 9% of patients, dose reduction in 13%, and
dose interruption in 36%. The most frequent adverse reactions leading to drug discontinuation were
thrombocytopenia and autoimmune hemolytic anemia. The most frequent adverse reaction (≥5%) leading to
dose reductions or interruptions was neutropenia (8%).
Table 5 presents adverse reactions identified in these trials.
Table 5. Adverse Reactions Reported in ≥10% (All Grades) or ≥5% (Grade ≥3) of Patients with Previously
Treated CLL/SLL Who Received VENCLEXTA Monotherapy
Adverse Reaction

VENCLEXTA
(N = 352)
All Grades
(%)

Grade ≥3
(%)

Blood and lymphatic system disorders
50
45
Neutropeniaa
Anemiaa
33
18
29
20
Thrombocytopeniaa
11
7
Lymphopeniaa
Febrile neutropenia
6
6
Gastrointestinal disorders
Diarrhea
43
3
Nausea
42
1
18
3
Abdominal paina
Vomiting
16
1
Constipation
16
<1
13
<1
Mucositisa
Infections and infestations
a
36
1
Upper respiratory tract infection
Pneumoniaa
14
8
Lower respiratory tract infectiona
11
2
General disorders and administration site conditions
32
4
Fatiguea
Edemaa
22
2
Pyrexia
18
<1
Musculoskeletal and connective tissue disorders
29
2
Musculoskeletal paina
Arthralgia
12
<1
Respiratory, thoracic, and mediastinal disorders
22
0
Cougha
Dyspneaa
13
1
Nervous system disorders
Headache
18
<1
14
0
Dizzinessa
Skin and subcutaneous tissue disorders
18
<1
Rasha
Adverse reactions graded using NCI Common Terminology Criteria for Adverse Events version 4.0.
aIncludes multiple adverse reaction terms.
Table 6 presents laboratory abnormalities reported throughout treatment that were new or worsening from
baseline. The most common (>5%) Grade 4 laboratory abnormalities observed with VENCLEXTA monotherapy
were hematologic laboratory abnormalities, including neutropenia (33%), leukopenia (11%), thrombocytopenia
(15%), and lymphopenia (9%).
Table 6. New or Worsening Laboratory Abnormalities in ≥40% (All Grades) or ≥10% (Grade 3 or 4) of
Patients with Previously Treated CLL/SLL Who Received VENCLEXTA Monotherapy
Laboratory Abnormality

VENCLEXTA
(N = 352)
All Grades
(%)

a

Grade 3 or 4
(%)

Hematology
Leukopenia
89
42
Neutropenia
87
63
Lymphopenia
74
40
Anemia
71
26
Thrombocytopenia
64
31
Chemistry
Hypocalcemia
87
12
Hyperglycemia
67
7
Hyperkalemia
59
5
AST increased
53
3
Hypoalbuminemia
49
2
Hypophosphatemia
45
11
Hyponatremia
40
9
aIncludes laboratory abnormalities that were new or worsening, or worsening from baseline unknown.
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Important Adverse Reactions in CLL/SLL
Tumor Lysis Syndrome
Tumor lysis syndrome is an important identified risk when initiating VENCLEXTA.
CLL14
The incidence of TLS was 1% (3/212) in patients treated with VEN+G [see Warnings and Precautions]. All three
events of TLS resolved and did not lead to withdrawal from the trial. Obinutuzumab administration was delayed
in two cases in response to the TLS events.
MURANO
The incidence of TLS was 3% (6/194) in patients treated with VEN+R. After 77/389 patients were enrolled
in the trial, the protocol was amended to incorporate the current TLS prophylaxis and monitoring measures.
All events of TLS occurred during the VENCLEXTA ramp-up period and were resolved within two days. All
six patients completed the ramp-up and reached the recommended daily dose of 400 mg of VENCLEXTA. No
clinical TLS was observed in patients who followed the current 5-week ramp-up schedule and TLS prophylaxis
and monitoring measures. Rates of laboratory abnormalities relevant to TLS for patients treated with VEN+R
are presented in Table 4.
Monotherapy Studies (M13-982 and M14-032)
In 168 patients with CLL treated according to recommendations described in sections 2.1 and 2.2, the rate of
TLS was 2%. All events either met laboratory TLS criteria (laboratory abnormalities that met ≥2 of the following
within 24 hours of each other: potassium >6 mmol/L, uric acid >476 µmol/L, calcium <1.75 mmol/L, or
phosphorus >1.5 mmol/L), or were reported as TLS events. The events occurred in patients who had a lymph
node(s) ≥5 cm and/or absolute lymphocyte count (ALC) ≥25 x 109/L. All events resolved within 5 days. No TLS
with clinical consequences such as acute renal failure, cardiac arrhythmias, or sudden death and/or seizures
was observed in these patients. All patients had CLcr ≥50 mL/min. Laboratory abnormalities relevant to TLS
were hyperkalemia (17% all Grades, 1% Grade ≥3), hyperphosphatemia (14% all Grades, 2% Grade ≥3),
hypocalcemia (16% all Grades, 2% Grade ≥3), and hyperuricemia (10% all Grades, <1% Grade ≥3).
In the initial Phase 1 dose-finding trials, which had shorter (2-3 week) ramp-up phase and higher starting
doses, the incidence of TLS was 13% (10/77; 5 laboratory TLS, 5 clinical TLS), including 2 fatal events and
3 events of acute renal failure, 1 requiring dialysis. After this experience, TLS risk assessment, dosing regimen,
TLS prophylaxis and monitoring measures were revised.
Acute Myeloid Leukemia
VENCLEXTA in Combination with Azacitidine
The safety of VENCLEXTA in combination with azacitidine (VEN+AZA) (N=283) versus placebo in combination
with azacitidine (PBO+AZA) (N=144) was evaluated in VIALE-A, a double-blind, randomized trial, in patients
with newly diagnosed AML. At baseline, patients were ≥75 years of age or had comorbidities that precluded
the use of intensive induction chemotherapy based on at least one of the following criteria: baseline ECOG
performance status of 2-3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment, CLcr
<45 mL/min, or other comorbidity. Patients were randomized to receive VENCLEXTA 400 mg orally once
daily after completion of the ramp-up phase in combination with azacitidine (75 mg/m2 either intravenously
or subcutaneously on Days 1-7 of each 28-day cycle) or placebo in combination with azacitidine. Among
patients who received VEN+AZA, the median duration of exposure to VENCLEXTA was 7.6 months
(range: <0.1 to 30.7 months).
Serious adverse reactions were reported in 83% of patients who received VEN+AZA, with the most frequent
(≥5%) being febrile neutropenia (30%), pneumonia (22%), sepsis (excluding fungal; 19%), and hemorrhage
(6%). Fatal adverse reactions occurred in 23% of patients who received VEN+AZA, with the most frequent
(≥2%) being pneumonia (4%), sepsis (excluding fungal; 3%), and hemorrhage (2%).
Adverse reactions led to permanent discontinuation of VENCLEXTA in 24% of patients, dose reductions in
2%, and dose interruptions in 72%. Adverse reactions which led to discontinuation of VENCLEXTA in ≥2% of
patients were sepsis (excluding fungal; 3%) and pneumonia (2%). The most frequent adverse reaction leading
to dose reduction was pneumonia (0.7%). Adverse reactions which required a dose interruption in ≥5% of
patients included febrile neutropenia (20%), neutropenia (20%), pneumonia (14%), sepsis (excluding fungal;
11%), and thrombocytopenia (10%). Among patients who achieved bone marrow clearance of leukemia,
53% underwent dose interruptions for absolute neutrophil count (ANC) <500/microliter.
Table 7 presents adverse reactions identified in VIALE-A.
Table 7. Adverse Reactions (≥10%) in Patients with AML Who Received VEN+AZA with a Difference
Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions Compared with PBO+AZA in
VIALE-A
Adverse Reaction

VENCLEXTA + Azacitidine
(N = 283)
All Grades
Grade 3 or 4
(%)
(%)

Placebo + Azacitidine
(N = 144)
All Grades
Grade 3 or 4
(%)
(%)

Gastrointestinal disorders
Nausea
44
2
35
<1
43
5
33
3
Diarrheaa
30
2
23
<1
Vomitingb
Stomatitisc
18
1
13
0
Abdominal paind
18
<1
13
0
Blood and lymphatic system disorders
Febrile neutropenia
42
42
19
19
Musculoskeletal and connective tissue disorders
36
2
28
1
Musculoskeletal paine
General disorders and administration site conditions
31
6
23
2
Fatiguef
Edemag
27
<1
19
0
Vascular disorders
27
7
24
3
Hemorrhageh
12
5
8
3
Hypotensioni
Metabolism and nutrition disorders
Decreased appetitej
25
4
17
<1
Skin and subcutaneous tissue disorders
25
1
15
0
Rashk
Infections and infestations
22
22
16
14
Sepsisl (excluding fungal)
16
6
9
6
Urinary tract infectionm
Respiratory, thoracic and mediastinal disorders
Dyspnean
18
4
10
2
Nervous system disorders
17
<1
8
<1
Dizzinesso
aIncludes diarrhea and colitis.
bIncludes vomiting and hematemesis.
cIncludes stomatitis, mouth ulceration, mucosal inflammation, cheilitis, aphthous ulcer, glossitis, and tongue
ulceration.
dIncludes abdominal pain, abdominal pain upper, abdominal discomfort, and abdominal pain lower.
eIncludes arthralgia, back pain, pain in extremity, musculoskeletal pain, bone pain, myalgia, neck pain,
non-cardiac chest pain, arthritis, musculoskeletal chest pain, musculoskeletal stiffness, spinal pain, and
musculoskeletal discomfort.
fIncludes fatigue and asthenia.
gIncludes edema peripheral, edema, generalized edema, eyelid edema, face edema, penile edema,
periorbital edema, and swelling.
hIncludes epistaxis, hematuria, conjunctival hemorrhage, hemoptysis, hemorrhoidal hemorrhage, gingival
bleeding, mouth hemorrhage, hemorrhage intracranial, vaginal hemorrhage, cerebral hemorrhage,
gastrointestinal hemorrhage, muscle hemorrhage, skin hemorrhage, upper gastrointestinal hemorrhage, anal
hemorrhage, eye hemorrhage, gastritis hemorrhagic, hemorrhage, hemorrhage urinary tract, hemorrhagic
diathesis, hemorrhagic stroke, hemorrhagic vasculitis, lower gastrointestinal hemorrhage, mucosal
hemorrhage, penile hemorrhage, post procedural hemorrhage, rectal hemorrhage, retinal hemorrhage,
shock hemorrhagic, soft tissue hemorrhage, subdural hemorrhage, tongue hemorrhage, urethral
hemorrhage, vessel puncture site hemorrhage, vitreous hemorrhage, and wound hemorrhage.
iIncludes hypotension and orthostatic hypotension.
jIncludes decreased appetite and hypophagia.
kIncludes rash, rash maculo-papular, rash macular, drug eruption, rash papular, rash pustular, eczema,
rash erythematous, rash pruritic, dermatitis acneiform, rash morbilliform, dermatitis, eczema asteatotic,
exfoliative rash, and perivascular dermatitis.
lIncludes sepsis, escherichia bacteremia, escherichia sepsis, septic shock, bacteremia, staphylococcal
bacteremia, klebsiella bacteremia, staphylococcal sepsis, streptococcal bacteremia, enterococcal
bacteremia, klebsiella sepsis, pseudomonal bacteremia, pseudomonal sepsis, urosepsis, bacterial sepsis,
clostridial sepsis, enterococcal sepsis, neutropenic sepsis, and streptococcal sepsis.
mIncludes urinary tract infection, escherichia urinary tract infection, cystitis, urinary tract infection
enterococcal, urinary tract infection bacterial, pyelonephritis acute, and urinary tract infection pseudomonal.
nIncludes dyspnea, dyspnea exertional, and dyspnea at rest.
oIncludes dizziness and vertigo.
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Other clinically important adverse reactions (All Grades) at ≥10% that did not meet criteria for Table 7 or
<10% are presented below:
Hepatobiliary disorders: cholecystitis/cholelithiasisa (4%)
Infections and infestations: pneumoniab (33%)
Metabolism and nutrition disorders: tumor lysis syndrome (1%)
Nervous system disorders: headachec (11%)
Investigations: weight decreased (13%).
aIncludes cholecystitis acute, cholelithiasis, cholecystitis, and cholecystitis chronic.
bIncludes pneumonia, lung infection, pneumonia fungal, pneumonia klebsiella, atypical pneumonia, lower
respiratory tract infection, pneumonia viral, lower respiratory tract infection fungal, pneumonia hemophilus,
pneumonia pneumococcal, and pneumonia respiratory syncytial viral.
cIncludes headache and tension headache.
Table 8 presents laboratory abnormalities identified in VIALE-A.
Table 8. New or Worsening Laboratory Abnormalities (≥10%) in Patients with AML Who Received
VEN+AZA with a Difference Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions
Compared with PBO+AZA in VIALE-A
Laboratory Abnormality

VENCLEXTA +
Azacitidine
All Grades
Grade 3 or 4
(%)
(%)

Placebo +
Azacitidine
All Grades
Grade 3 or 4
(%)
(%)

Hematology
Neutrophils decreased
98
98
88
81
Platelet decreased
94
88
94
80
Lymphocytes decreased
91
71
72
39
Hemoglobin decreased
61
57
56
52
Chemistry
Bilirubin increased
53
7
40
4
Calcium decreased
51
6
39
9
Sodium decreased
46
14
47
8
Alkaline phosphatase increased
42
1
29
<1
Blood bicarbonate decreased
31
<1
25
0
The denominator used to calculate the rate varied from 85 to 144 in the PBO+AZA arm and from 125 to 283
in the VEN+AZA arm based on the number of patients with at least one post-treatment value.
VENCLEXTA in Combination with Azacitidine or Decitabine
The safety of VENCLEXTA in combination with azacitidine (N=67) or decitabine (N=13) was evaluated in
M14-358, a non-randomized trial of patients with newly diagnosed AML. At baseline, patients were ≥75 years
of age, or had comorbidities that precluded the use of intensive induction chemotherapy based on at least one
of the following criteria: baseline ECOG performance status of 2-3, severe cardiac or pulmonary comorbidity,
moderate hepatic impairment, CLcr <45 mL/min, or other comorbidity . Patients received VENCLEXTA 400 mg
orally once daily after completion of the ramp-up phase in combination with azacitidine (75 mg/m2 either
intravenously or subcutaneously on Days 1-7 of each 28-day cycle) or decitabine (20 mg/m2 intravenously on
Days 1-5 of each 28-day cycle).
Azacitidine
The median duration of exposure to VENCLEXTA when administered in combination with azacitidine was
6.5 months (range: 0.1 to 38.1 months). The safety of VENCLEXTA in combination with azacitidine in this trial is
consistent with that of VIALE-A.
Decitabine
The median duration of exposure to VENCLEXTA when administered in combination with decitabine was
8.4 months (range: 0.5 to 39 months).
Serious adverse reactions were reported in 85% of patients who received VENCLEXTA with decitabine, the
most frequent (≥10%) being sepsis (excluding fungal; 46%), febrile neutropenia (38%), and pneumonia (31%).
One (8%) fatal adverse reaction of bacteremia occurred within 30 days of starting treatment.
Permanent discontinuation of VENCLEXTA due to adverse reactions occurred in 38% of patients. The most
frequent adverse reaction leading to permanent discontinuation (≥5%) was pneumonia (8%).
Dosage reductions of VENCLEXTA due to adverse reactions occurred in 15% of patients. The most frequent
adverse reaction leading to dose reduction (≥5%) was neutropenia (15%).
Dosage interruptions of VENCLEXTA due to adverse reactions occurred in 69% of patients. The most frequent
adverse reactions leading to dose interruption (≥10%) were neutropenia (38%), febrile neutropenia (23%),
leukopenia (15%), and pneumonia (15%).
The most common adverse reactions (≥30%) were febrile neutropenia (69%), fatigue (62%), constipation
(62%), musculoskeletal pain (54%), dizziness (54%), nausea (54%), abdominal pain (46%), diarrhea
(46%), pneumonia (46%), sepsis (excluding fungal; 46%), cough (38%), pyrexia (31%), hypotension (31%),
oropharyngeal pain (31%), edema (31%), and vomiting (31%). The most common laboratory abnormalities
(≥30%) were neutrophils decreased (100%), lymphocytes decreased (100%), white blood cells decreased
(100%), platelets decreased (92%), calcium decreased (85%), hemoglobin decreased (69%), glucose
increased (69%), magnesium decreased (54%), potassium decreased (46%), bilirubin increased (46%),
albumin decreased (38%), alkaline phosphatase increased (38%), sodium decreased (38%), ALT increased
(31%), creatinine increased (31%), and potassium increased (31%).
VENCLEXTA in Combination with Low-Dose Cytarabine
VIALE-C
The safety of VENCLEXTA in combination with low-dose cytarabine (VEN+LDAC) (N=142) versus placebo with
low-dose cytarabine (PBO+LDAC) (N=68) was evaluated in VIALE-C, a double-blind randomized trial in patients
with newly diagnosed AML. At baseline, patients were ≥75 years of age, or had comorbidities that precluded
the use of intensive induction chemotherapy based on at least one of the following criteria: baseline ECOG
performance status of 2-3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment,
CLcr <45 mL/min, or other comorbidity. Patients were randomized to receive VENCLEXTA 600 mg orally once
daily after completion of a 4-day ramp-up phase in combination with low-dose cytarabine (20 mg/m2
subcutaneously once daily on Days 1-10 of each 28-day cycle) or placebo in combination with low-dose
cytarabine. Among patients who received VEN+LDAC, the median duration of exposure to VENCLEXTA was
3.9 months (range: <0.1 to 17.1 months).
Serious adverse reactions were reported in 65% of patients who received VEN+LDAC, with the most frequent
(≥10%) being pneumonia (17%), febrile neutropenia (16%), and sepsis (excluding fungal; 12%). Fatal
adverse reactions occurred in 23% of patients who received VEN+LDAC, with the most frequent (≥5%) being
pneumonia (6%) and sepsis (excluding fungal; 7%).
Adverse reactions led to permanent discontinuation of VENCLEXTA in 25% of patients, dose reductions in
9%, and dose interruptions in 63%. The most frequent adverse reaction (>2%) which resulted in permanent
discontinuation of VENCLEXTA was pneumonia (6%). Adverse reactions which required a dose reduction in
≥1% of patients were pneumonia (1%) and thrombocytopenia (1%), and the adverse reactions which required
a dose interruption in ≥5% of patients included neutropenia (20%), thrombocytopenia (15%), pneumonia (8%),
febrile neutropenia (6%), and sepsis (excluding fungal; 6%). Among patients who achieved bone marrow
clearance of leukemia, 32% underwent dose interruptions for ANC <500/microliter.
Table 9 presents adverse reactions identified in VIALE-C.
Table 9. Adverse Reactions (≥10%) in Patients with AML Who Received VEN+LDAC with a Difference
Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Compared with PBO+LDAC in VIALE-C

Adverse Reaction

VENCLEXTA + Low-Dose Cytarabine
(N = 142)
All Grades
Grade 3 or 4
(%)
(%)

Gastrointestinal disorders
Nausea
42
Diarrhea
28
Vomiting
25
15
Abdominal paina
15
Stomatitisb
Blood and lymphatic system disorders
Febrile neutropenia
32
Infections and infestations
29
Pneumoniac
Vascular Disorders
27
Hemorrhaged
11
Hypotensione
Musculoskeletal and connective tissue disorders
23
Musculoskeletal painf

Placebo + Low-Dose Cytarabine
(N = 68)
All Grades
Grade 3 or 4
(%)
(%)

1
3
<1
<1
1

31
16
13
9
6

0
0
0
3
0

32

29

29

19

21

21

8
5

16
4

1
1

3

18

0

VENCLEXTA + Low-Dose Cytarabine
Placebo + Low-Dose Cytarabine
(N = 142)
(N = 68)
All Grades
Grade 3 or 4
All Grades
Grade 3 or 4
(%)
(%)
(%)
(%)
General Disorders and Administration Site Conditions
22
2
21
0
Fatigueg
Nervous System Disorders
Headache
11
0
6
0
aIncludes abdominal pain, abdominal pain upper, abdominal discomfort, and abdominal pain lower.
bIncludes stomatitis, mouth ulceration, aphthous ulcer, glossitis, mucosal inflammation, and tongue
ulceration.
cIncludes pneumonia, lung infection, lower respiratory tract infection, pneumonia fungal, lower respiratory
tract infection fungal, pneumocystis jirovecii pneumonia, pneumonia aspiration, pneumonia cytomegaloviral,
and pneumonia pseudomonal.
dIncludes epistaxis, conjunctival hemorrhage, hemoptysis, gastrointestinal hemorrhage, gingival bleeding,
mouth hemorrhage, upper gastrointestinal hemorrhage, hematuria, retinal hemorrhage, catheter site
hemorrhage, cerebral hemorrhage, gastric hemorrhage, gastritis hemorrhagic, hemorrhage intracranial,
hemorrhage subcutaneous, lip hemorrhage, mucosal hemorrhage, pharyngeal hemorrhage, post procedural
hemorrhage, pulmonary alveolar hemorrhage, pulmonary hemorrhage, tooth pulp hemorrhage, uterine
hemorrhage, and vascular access site hemorrhage.
eIncludes hypotension and orthostatic hypotension.
fIncludes back pain, arthralgia, pain in extremity, musculoskeletal pain, myalgia, neck pain, non-cardiac
chest pain, arthritis, bone pain, musculoskeletal chest pain, and spinal pain.
gIncludes fatigue and asthenia.
Adverse Reaction

Other clinically important adverse reactions (All Grades) at ≥10% that did not meet criteria for Table 9 or
<10% are presented below:
Hepatobiliary disorders: cholecystitis/cholelithiasisa (1%)
Infections and infestations: sepsisb (excluding fungal; 15%), urinary tract infectionc (8%)
Metabolism and nutrition disorders: decreased appetite (19%), tumor lysis syndrome (6%)
Nervous system disorders: dizzinessd (9%)
Respiratory, thoracic, and mediastinal disorders: dyspneae (10%)
Investigations: weight decreased (9%).
aIncludes cholecystitis and cholecystitis acute.
bIncludes sepsis, bacteremia, septic shock, neutropenic sepsis, staphylococcal bacteremia, streptococcal
bacteremia, bacterial sepsis, Escherichia bacteremia, pseudomonal bacteremia, and staphylococcal sepsis.
cIncludes urinary tract infection and escherichia urinary tract infection.
dIncludes dizziness and vertigo.
eIncludes dyspnea and dyspnea exertional.
Table 10 describes laboratory abnormalities identified in VIALE-C.
Table 10. New or Worsening Laboratory Abnormalities (≥10%) in Patients with AML Who Received
VEN+LDAC with Difference Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions
Compared with PBO+LDAC in VIALE-C

Laboratory Abnormality

VENCLEXTA + Low-Dose
Cytarabine
All Grades
Grade 3 or 4
(%)
(%)

Placebo + Low-Dose
Cytarabine
All Grades
Grade 3 or 4
(%)
(%)

Hematology
Platelets decreased
97
95
92
90
Neutrophils decreased
95
92
82
71
Lymphocytes decreased
92
69
65
24
Hemoglobin decreased
63
57
57
54
Chemistry
Bilirubin increased
61
7
38
7
Albumin decreased
61
6
43
4
Potassium decreased
56
16
42
14
Calcium decreased
53
8
45
13
Glucose increased
52
13
59
9
AST increased
36
6
37
1
Alkaline phosphatase increased
34
1
26
1
ALT increased
30
4
26
1
Sodium increased
11
3
6
1
The denominator used to calculate the rate varied from 38 to 68 in the PBO+LDAC arm and from 65 to 142
in the VEN+LDAC arm based on the number of patients with at least one post-treatment value.
M14-387
The safety of VENCLEXTA in combination with low-dose cytarabine (N=61) was evaluated in M14-387, a
non-randomized, open- label trial of patients with newly diagnosed AML. At baseline, patients were ≥75 years
of age, or had comorbidities that precluded the use of intensive induction chemotherapy based on at least one
of the following criteria: baseline ECOG performance status of 2-3, severe cardiac or pulmonary comorbidity,
moderate hepatic impairment, CLcr <45 mL/min, or other comorbidity. Patients received VENCLEXTA 600 mg
orally once daily after completion of the ramp-up phase in combination with low-dose cytarabine (20mg/m2
subcutaneously on Days 1-10 of each 28-day cycle). The safety of VENCLEXTA in combination with low-dose
cytarabine is consistent with that of VIALE-C.
DRUG INTERACTIONS
Effects of Other Drugs on VENCLEXTA
Strong or Moderate CYP3A Inhibitors or P-gp Inhibitors
Concomitant use with a strong or moderate CYP3A inhibitor or a P-gp inhibitor increases venetoclax Cmax and
AUC0-INF, which may increase VENCLEXTA toxicities, including the risk of TLS [see Warnings and Precautions].
Concomitant use with a strong CYP3A inhibitor at initiation and during the ramp-up phase in patients with
CLL/SLL is contraindicated [see Contraindications].
In patients with CLL/SLL taking a steady daily dosage (after ramp-up phase), consider alternative medications
or adjust VENCLEXTA dosage and monitor more frequently for adverse reactions.
In patients with AML, adjust VENCLEXTA dosage and monitor more frequently for adverse reactions.
Resume the VENCLEXTA dosage that was used prior to concomitant use with a strong or moderate CYP3A
inhibitor or a P-gp inhibitor 2 to 3 days after discontinuation of the inhibitor.
Avoid grapefruit products, Seville oranges, and starfruit during treatment with VENCLEXTA, as they contain
inhibitors of CYP3A.
Strong or Moderate CYP3A Inducers
Concomitant use with a strong CYP3A inducer decreases venetoclax Cmax and AUC0-INF, which may decrease
VENCLEXTA efficacy. Avoid concomitant use of VENCLEXTA with strong CYP3A inducers or moderate CYP3A
inducers.
Effect of VENCLEXTA on Other Drugs
Warfarin
Concomitant use of VENCLEXTA increases warfarin Cmax and AUC0-INF, which may increase the risk of
bleeding. Monitor international normalized ratio (INR) more frequently in patients using warfarin concomitantly
with VENCLEXTA.
P-gp Substrates
Concomitant use of VENCLEXTA increases Cmax and AUC0-INF of P-gp substrates, which may increase
toxicities of these substrates. Avoid concomitant use of VENCLEXTA with a P-gp substrate. If a concomitant use
is unavoidable, separate dosing of the P-gp substrate at least 6 hours before VENCLEXTA.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings in animals and its mechanism of action, VENCLEXTA may cause embryo-fetal harm
when administered to a pregnant woman. There are no available data on VENCLEXTA use in pregnant
women to inform a drug-associated risk. Administration of venetoclax to pregnant mice during the period of
organogenesis was fetotoxic at exposures 1.2 times the human exposure at the recommended dose of 400 mg
daily based on AUC. 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 outcomes. In the U.S. general
population, the estimated background risk of major birth defects and miscarriage in clinically recognized
pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal data
In embryo-fetal development studies, venetoclax was administered to pregnant mice and rabbits during
the period of organogenesis. In mice, venetoclax was associated with increased post-implantation loss and
decreased fetal body weight at 150 mg/kg/day (maternal exposures approximately 1.2 times the human
exposure at the recommended dose of 400 mg once daily). No teratogenicity was observed in either the mouse
or the rabbit.
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Lactation
Risk Summary
There are no data on the presence of VENCLEXTA in human milk or the effects on the breastfed child or milk
production. Venetoclax was present in the milk when administered to lactating rats (see Data).
Because of the potential for serious adverse reactions in a breastfed child, advise women not to breastfeed
during treatment with VENCLEXTA and for 1 week after the last dose.
Data
Animal Data
Venetoclax was administered (single dose; 150 mg/kg oral) to lactating rats 8 to 10 days post-parturition.
Venetoclax in milk was 1.6 times lower than in plasma. Parent drug (venetoclax) represented the majority of
the total drug-related material in milk, with trace levels of three metabolites.
Females and Males of Reproductive Potential
VENCLEXTA may cause fetal harm when administered to pregnant women [see Use in Specific Populations].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating VENCLEXTA.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with VENCLEXTA and
for at least 30 days after the last dose.
Infertility
Based on findings in animals, VENCLEXTA may impair male fertility.
Pediatric Use
The safety and effectiveness of VENCLEXTA have not been established in pediatric patients.
Juvenile Animal Toxicity Data
In a juvenile toxicology study, mice were administered venetoclax at 10, 30, or 100 mg/kg/day by oral gavage
from 7 to 60 days of age. Clinical signs of toxicity included decreased activity, dehydration, skin pallor, and
hunched posture at ≥30 mg/kg/day. In addition, mortality and body weight effects occurred at 100 mg/kg/day.
Other venetoclax-related effects were reversible decreases in lymphocytes at ≥10 mg/kg/day; a dose of
10 mg/kg/day is approximately 0.06 times the clinical dose of 400 mg on a mg/m2 basis for a 20 kg child.
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Geriatric Use
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma
Of the 352 patients with previously treated CLL/SLL evaluated for safety from 3 open-label trials of VENCLEXTA
monotherapy, 57% (201/352) were ≥65 years of age and 18% (62/352) were ≥75 years of age. No clinically
meaningful differences in safety and effectiveness were observed between older and younger patients in the
combination and monotherapy studies.
Acute Myeloid Leukemia
Of the 283 patients who received VENCLEXTA with azacitidine in VIALE-A, 96% were ≥65 years of age and
60% were ≥75 years of age.
Of the 13 patients who received VENCLEXTA in combination with decitabine in M14-358, 100% were
≥65 years of age and 62% were ≥75 years of age.
Of the 142 patients who received VENCLEXTA in combination with low-dose cytarabine in VIALE-C, 92% were
≥65 years of age and 57% were ≥75 years of age.
Clinical studies of VENCLEXTA in patients with AML did not include sufficient numbers of younger adults to
determine if patients 65 years of age and older respond differently from younger adults.
Renal Impairment
Due to the increased risk of TLS, patients with reduced renal function (CLcr <80 mL/min, calculated by
Cockcroft-Gault formula) require more intensive prophylaxis and monitoring to reduce the risk of TLS when
initiating treatment with VENCLEXTA [Warnings and Precautions].
No dose adjustment is recommended for patients with mild, moderate or severe renal impairment
(CLcr ≥15 mL/min).
Hepatic Impairment
No dose adjustment is recommended for patients with mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic
impairment.
Reduce the dose of VENCLEXTA for patients with severe hepatic impairment (Child-Pugh C); monitor these
patients more frequently for adverse reactions.

OVERDOSAGE
There is no specific antidote for VENCLEXTA. For patients who experience overdose, closely monitor and
provide appropriate supportive treatment; during ramp-up phase interrupt VENCLEXTA and monitor carefully for
signs and symptoms of TLS along with other toxicities. Based on venetoclax large volume of distribution and
extensive protein binding, dialysis is unlikely to result in significant removal of venetoclax.
Manufactured and Marketed by:
AbbVie Inc.
North Chicago, IL 60064
and
Marketed by:
Genentech USA, Inc.
A Member of the Roche Group
South San Francisco, CA 94080-4990
© 2016-2020 AbbVie Inc.
© 2016-2020 Genentech, Inc.
20065599 November 2020
Ref: 20065599 Revised: November 2020
LAB-4395 MASTER

US-VENA-210151

22 Dec 2020 9:37 AM

Fleeting Efficacy of mTOR Inhibitors in RCC
Produces the Need for Unique Combinations
By Emma Hitt Nichols, PhD

I

N ADVANCED RENAL cell carinoma
(RCC), use of mTOR inhibitors has resulted
in modest success, so optimal effective
combinations and strategies are being explored.
Findings from several recent studies help shed
more light on this class of agents, including novel
combinations and development of second- and
third-generation mTOR inhibitors.

mTOR Inhibitors in RCC

© 7activestudio / stock.adobe.com

RCC comprises several histological and
molecular subtypes, of which clear cell RCC
(ccRCC) is the most common, as it is present
in approximately 80% of cases.1 mTOR is
known to contribute to cancer cell proliferation and survival, and the mTOR signaling
pathway is often activated in advanced RCC.
In addition, mTOR promotes tumor angiogenesis and is known to regulate the expression
of hypoxia-inducible factors in RCC.2
Approximately 28% of ccRCC tumors display gene mutations that activate the PI3K/
AKT/mTOR signaling pathway, which correlate with worse outcomes.3 In addition, an
analysis of 66 chromophobe RCC (a form of
non-ccRCC) tumors revealed that 15 (23%)
displayed genetic modifications that altered
the mTOR signaling pathway.4
Currently, 2 mTOR inhibitors are approved
for use in metastatic RCC: temsirolimus
(Torisel) and everolimus (Afinitor).5 The FDA
approved temsirolimus in 2007 based on the
findings of the randomized phase 3 trial,
ARCC (NCT00065468), in patients with
previously untreated advanced RCC and
multiple unfavorable prognostic factors.6,7
Subsequently, in 2016, the FDA approved
everolimus in combination with lenvatinib
(Lenvima), a multitargeted kinase inhibitor,
for advanced RCC following 1 prior antiangiogenic therapy.8-10

Additional Data on
Lenvatinib and Everolimus
In addition to mTOR inhibitors, systemic treatment approaches for advanced RCC include
VEGF pathway inhibitors and immune checkpoint inhibitors (ICIs).5
Thus, the effective use of mTOR inhibitors
in combination with these agents is an area
of ongoing research interest.

As noted, the lenvatinib/everolimus combination is approved for use, specifically in
patients who have received first-line VEGF
tyrosine kinase inhibitors (VEGFR-TKIs),
but the efficacy of the lenvatinib/everolimus
combination after use of ICIs is unclear. In
a recent study, Wiele et al retrospectively
reviewed records of 55 patients with heavily pretreated metastatic RCC whose prior
therapies included VEGF-TKIs and ICIs.
They found that lenvatinib, either alone or in
combination with everolimus, was clinically
active and well tolerated, suggesting that
these agents are a viable treatment option in
this patient population.11
Similarly, a real-world longitudinal
retrospective study examined records of
pretreated patients who received the lenvatinib/everolimus combination. Patients
whose most recent therapy was an ICI
(n = 25) had a median progression-free survival (PFS) of 6.4 months (95% CI, 4.1-10.8)
vs 5.7 months (95% CI, 4.1-10.5) for those
treated with a TKI (n = 31); the median overall survival (OS) was 14.8 months (95% CI,
10.2-23.9).12 Lenvatinib/everolimus showed
efficacy regardless of previous treatment
in this heavily pretreated patient population,
according to the investigators.

Lenvatinib/everolimus was also evaluated
in a case series involving 7 patients with
metastatic ccRCC who demonstrated primary
resistance to treatment with a VEGF-TKI, ICI,
or a combination of both.13 Of 7 patients, 2 had
received prior TKI therapy, 3 had prior ICI
therapy, and 2 had prior TKI and ICI therapy.
PFS ranged from 3 to 15 months and OS
ranged from 4 to 17 months in these patients,
demonstrating the potential use of lenvatinib/
everolimus in the setting of resistant disease.
Lenvatinib/everolimus has also demonstrated efficacy in the first-line treatment
of non-ccRCC, which accounts for approximately 20% of RCC cases.14 A 2021 publication detailed results of a phase 2 study
(NCT02915783) that enrolled 31 patients,
of whom 20 had papillary RCC, 9 had chromophobe RCC, and 2 had unclassified RCC.
Lenvatinib/everolimus showed an objective
response rate of 26% (95% CI, 12%-45%), suggesting that further study in the non-ccRCC
setting is warranted.
According to lead author Thomas E. Hutson, DO, PharmD, director of the Urologic
Oncology Program, cochair of the Urologic
Cancer Research and Treatment Center at
Baylor University Medical Center, and professor of medicine at Texas A&M School of 
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Medicine in Dallas, this combination demonstrated promising anticancer activity, “with
an objective response rate of 44% in patients
with chromophobe non-ccRCC—higher than
0% to 10% typically observed with the use of
immunotherapy. In addition, the tolerability
profile was similar to the established safety
profiles of the study-drug combination in
RCC, with no new safety signals,” he told
Targeted Therapies in Oncology™.

Combining mTOR Inhibitors With
Other Therapeutic Classes
Several studies have also evaluated mTOR
inhibitors in combination with various
novel agents. In the phase 2 ENTRATA trial
(NCT03163667), 69 patients with advanced
RCC and at least 2 prior therapies received
everolimus either alone or combined with telaglenastat, an orally bioavailable glutaminase
inhibitor.15 At a median follow-up of 7.5 months,
median PFS was 3.8 months with the everolimus/telaglenastat combination vs 1.9 months
with everolimus monotherapy, suggesting that
further study of this regimen is warranted.
A phase 1 dose-escalation study
(NCT01582009) evaluated everolimus in
combination with histone deacetylase inhibitor panobinostat (Farydak) in 21 patients
with advanced ccRCC who had progressed
on VEGFR-TKIs. Investigators established
a phase 2 dose that was safe and well tolerated, but the approach did not appear to
improve outcomes relative to everolimus
monotherapy.16 However, an evaluation of
serum levels of microRNA 605 (MIR605),
known to regulate gene expression in the
cancer-related p53-MDM2 axis, revealed
differential expression that correlated with
treatment response, suggesting that MIR605
might serve as a biomarker to better select
patients for treatment with this combination.
A recent phase 1 study (NCT00655655) of
VEGFR inhibitor vatalanib combined with
everolimus demonstrated reasonable toxicity and clinical activity in patients with
advanced solid tumors.17 This trial included
but was not limited to patients with RCC and
explored the utility of dynamic contrastenhanced MRI as a predictive biomarker.
Zhu et al concluded that “future studies combining targeted therapies and incorporating
biomarker analysis are warranted based on
this phase 1 trial.”
Strategies that alternate mTOR and VEGF
blockade have also been evaluated, with
the randomized phase 2 SUNRISES study
(NCT01784978) being the first to evaluate
this approach.18 The investigators compared
sunitinib (Sutent) and everolimus delivered
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in alternating cycles vs standard sequential
administration (sunitinib followed by everolimus upon disease progression) in first-line
metastatic ccRCC. Despite a trend toward
better tolerability, the alternating approach did
not appear to improve efficacy or prevent resistance to VEGFR blockade, the authors noted.

Non–Clear Cell RCC
A subset of recent studies evaluating patients
with RCC have excluded patients with nonccRCC; therefore, the optimal treatment of
this group of patients is unclear.19 As noted
above, lenvatinib/everolimus has demonstrated efficacy in the first-line treatment
of non-ccRCC.14 In addition, Osterman and
Rose systematically reviewed the literature
between 2000 and 2019 to assess the efficacy
of various systemic treatment options, including mTOR inhibitors, in locally advanced
or metastatic non-ccRCC.19 The 31 studies
selected included the ASPEN (NCT01108445)
and ESPN trials (NCT01185366), which compared first-line treatment with everolimus vs
sunitinib and included results for a subgroup
of patients with chromophobe RCC.20,21 In the
overall cohort, sunitinib tended to promote
longer survival compared with everolimus;
however, the opposite was true in patients
with chromophobe RCC. That subgroup experienced numerically longer median PFS with
everolimus than with sunitinib in both trials,
at 11.4 months (80% CI, 5.7-19.4) vs 5.5 months
(80% CI, 3.2-19.7) in ASPEN and not reached
vs 8.9 months (95% CI, 2.9-20.1), respectively,
in ESPN. The results suggest some efficacy of
mTOR inhibitors in non-ccRCC, particularly
in the chromophobe subtype.19

Adjuvant Use of mTOR Inhibitors
Everolimus has recently also been evaluated
in the adjuvant setting. At the 2022 American
Society of Clinical Oncology Annual Meeting,
Ryan et al reported results from the phase 3
EVEREST study (NCT01120249), evaluating
the use of adjuvant everolimus in patients
who had surgery for RCC.22 The study included
1545 patients who were randomly assigned
to receive everolimus or placebo within 12
weeks of radical or partial nephrectomy.
Recurrence-free survival (RFS) was improved
with everolimus vs placebo (HR, 0.85; 95% CI,
0.72-1.00; P = .0246), falling just short of the
predetermined significance level (P = .022).
The 6-year RFS estimate was 64% for everolimus vs 61% for placebo.
Brian I. Rini, MD, Ingram Professor of
Cancer Research, professor of medicine, and
chief of clinical trials at the Vanderbilt-Ingram Cancer Center in Nashville, Tennessee,
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noted that EVEREST was a large phase 3
trial that evaluated everolimus vs placebo
in patients with resected kidney cancer at
higher risk of recurrence.
“The [investigators] are to be congratulated
on putting together an enormous cooperative
group phase 3 trial,” he told Targeted Therapies
in Oncology™. “There was no significant benefit [of adjuvant everolimus] overall, although
more benefit was observed in some subsets,
such as higher-risk patients.”
He added that these data must be considered
in light of the data on adjuvant pembrolizumab (Keytruda),23 which is now a standard of
care with more dramatic and significant RFS
benefits. “I don’t think adjuvant everolimus
will be adopted as a standard.”

Overcoming Mechanisms of Resistance
Second- and third-generation mTOR inhibitors
are being developed to provide more substantial inhibition of mTOR.24 mTOR consists
of 2 multiprotein complexes: mTORC1 and
mTORC2. Temsirolimus and everolimus inhibit
mTORC1 but not mTORC2. Second-generation
mTOR inhibitors (mTOR kinase inhibitors)
block both mTORC1 and mTORC2, but they
may not be effective at preventing the feedback activation of PI3K.25 Second-generation
agent vistusertib (AZD2014) was compared
against everolimus in the phase 2 ZEBRA trial
(NCT01793636) in patients with metastatic
ccRCC refractory to VEGF-targeted therapy26
but demonstrated poor PFS compared with
everolimus (1.8 months vs 4.6 months; P < .01).
Likewise, sapanisertib, another second-generation agent, was evaluated in a recent
phase 2 study (NCT03097328) of 38 patients
with refractory metastatic RCC.27 Sapanisertib had minimal activity in treatmentrefractory metastatic RCC.
Third-generation mTOR inhibitors are currently being evaluated preclinically. RapaLink-1, an agent that links rapamycin and the
mTOR kinase inhibitor, MLN0128, showed
greater in vitro and in vivo therapeutic efficacy compared with temsirolimus.24
mTOR is frequently activated in RCC, but
RCC is heterogeneous, with many complex
pathways in addition to mTOR activation
that drive its growth. mTOR inhibitors exert
both immunostimulatory and immunosuppressive effects, so investigating these activities will be essential. Nonetheless, multiple
approved and experimental combinations
have demonstrated a therapeutic response in
RCC, highlighting their therapeutic potential of this class of agents. TT
REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.

Two Genes Predict
Resistance to ICIs in dMMR/
MSI-H GI Cancers
By Lisa Astor
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NVESTIGATORS HAVE IDENTIFIED
2 genes that help to determine primary
resistance to immunotherapy among
patients with mismatch repair–deficient
(dMMR)/microsatellite
instability–high
(MSI-H) gastrointestinal cancers, according to findings published in the Journal for
ImmunoTherapy of Cancer.1
The immuno-oncology therapy predictor
(IOpred) combined mutations in both AKT1
and CDH1 to identify patients with primary
resistance to immune checkpoint inhibitors
(ICIs). Both mutations were independent
predictors of poor progression-free survival
(PFS) from immunotherapy treatment.
“In view of the predictive role of IOpred
for primary resistance to ICIs, IOpred might
guide clinical decision-making that the
dMMR/MSI-H patients with IOpred mutation should not be recommended for ICI
therapy,” wrote the study authors, led by
Zhenghan Wang, MD, and coinvestigators
from the Peking University Cancer Hospital
and Institute in Beijing, China.
Investigators are seeking to determine
why only certain patients with dMMR/
MSI-H gastrointestinal (GI) cancers will
respond to treatment with ICIs and to identify biomarkers that may help to determine
which patients will respond to therapy.

Targeted Therapies in OncologyTM is excited
to bring our readers the latest news
in the burgeoning field of immuno-oncology.

“In view of the predictive role of IOpred for
primary resistance to ICIs, IOpred might guide
clinical decision-making that the dMMR/
MSI-H patients with IOpred mutation should not be
recommended for ICI therapy.”
— WA N G E T A L

Wang et al conducted a next-generation
sequencing (NGS) analysis on 65 patients
with dMMR/MSI-H GI cancers who had
received ICI treatment at the Peking University Cancer Hospital and Institute for a
biomarker discovery cohort. The patients’
dMMR/MSI-H status was confirmed by
both NGS and immunohistochemistry/polymerase chain reaction testing.
Forty-four patients were sensitive to ICI
treatment and 21 were resistant. In the ICI-sensitive group, the median age was 53 years
(range, 22-76), 25 patients were male, 42 had an
ECOG performance status of 0 or 1. Thirty-six
patients had intestinal cancer and 8 had gastric cancer. Ten patients had Lynch syndrome,
1 had HER2-positive disease, 5 had positive
PD-L1 expression, 2 had high differentiation,
and all had metastatic disease.
Among the ICI-resistant group, the median
age was 49 years (range, 26-82), 13 patients
were male, 20 had an ECOG performance
status of 0 or 1. Fourteen patients had intestinal cancer and 7 had gastric cancer. Four
patients had Lynch syndrome, 3 had PD-L1
positive expression, 1 had high differentiation, and all had metastatic disease.

Overall, patients had an objective response
rate to ICI treatment of 53.9%, which consisted of 6 complete responses and 29 partial
responses. The median progression-free survival (PFS) was 10.4 months, and the median
overall survival (OS) was 20.2 months.
The investigators found that mutations in
AKT1, CUL3, and CDH1 were significantly
correlated with PFS. However, only AKT1 and
CDH1 mutations were enriched in the ICI-resistant population vs the ICI-sensitive group.
These 2 mutations were identified in more
than 5% of the overall population.
Patients who had an AKT1 mutation
(n = 6) showed significantly worse outcomes
than patients with AKT1 wild-type disease in
terms of both PFS (median, 2.4 months vs not
reached [NR]; HR, 7.80; 95% CI, 2.90-20.95;
P <.001) and OS (median, 8.2 months vs NR;
HR, 6.21; 95% CI, 1.89-20.44; P < .001). A similar result was seen for patients with CDH1
mutations (n = 7) compared with CDH1 wildtype for PFS only (median, 1.5 months vs NR;
HR, 5.37; 95% CI, 2.10-13.76; P < .001).
No significant differences in values for
tumor mutational burden, indel burden, copy
number alteration load, or mutant-allele 
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tumor heterogeneity were observed between
the 2 subgroups.
Combined, patients with mutant AKT1 or
CDH1 tumors (IOpred) had worse survival
rates than those with wild-type disease in
terms of both PFS (median, 2.1 months vs NR;
HR, 8.36; 95% CI, 3.58-19.55; P < .001) and OS
(median, 16.9 months vs NR; HR, 5.17; 95% CI,
1.77-15.12; P < .001), regardless of cancer type.
IOpred was found to be an independent
predictor of PFS in this patient population by
both univariate and multivariate Cox regression analyses. The positive predictive value
was 91.7% for the overall group.
The investigators then tried to validate the
utility of IOpred in a cohort of 22 patients
with dMMR/MSI-H GI cancers. In this group,
5 patients had IOpred mutations, meaning
AKT1 and/or CDH1 mutations, and 17 had
IOpred wild type. In the mutated group, the
median age was 53 years (range, 44-75),
4 were male, 3 had an ECOG performance status of 1. Two had intestinal cancer and 3 had
gastric cancer, and all had metastatic cancer.
In the wild-type group, the median age was
48 years (range, 31-75), 10 patients were male,
10 had an ECOG performance status of 1. Fourteen had intestinal cancer and 3 had gastric
cancer, 1 had Lynch syndrome, 3 had positive
PD-L1 expression, 1 had high differentiation,
and all patients had metastatic disease.
Patients with IOpred-mutated disease
compared with those with IOpred wild-type
disease had worse PFS (median, 1.6 months
vs 21.7 months; HR, 4.68; 95% CI, 1.47-14.97;
P = .004) and OS (median, 2.8 months vs 20.0
months; HR, 15.98; 95% CI, 2.98-85.64; P < .001).
Four of the 5 patients with IOpred mutations
were resistant to ICI treatment compared with
6 of the 17 patients with IOpred wild type.
“Collectively, these results validated that
IOpred was a convenient and powerful predictor of primary resistance to ICIs,” the
study authors concluded.
Because only 2 genes were required to be
tested to determine primary resistance, the
investigators suggested that IOpred could be
turned into a clinical assay.
“IOpred can be easily translated into an
easy-to-use clinical assay due to only detection of 2 decisive common genes and could
be recommended for routine clinical care in
dMMR/MSI GI cancer,” Wang et al wrote. TT
REFERENCE

Hormone Therapy
Discontinuation Rates Differ
From Those
in Randomized Trials
B y To n y B e r b e r a b e , M P H

A

REAL-WORLD STUDY IN Sweden
found that hot flashes related to
adjuvant hormone therapy (AHT)
were predictive of worse breast cancer outcomes among patients in routine clinical
practice, in contrast to outcomes in randomized clinical trials.1 Investigators compared
disease-free survival (DFS) and treatment
discontinuation among patients with and
without hot flashes. The 5-year DFS rate was
95.8% but among patients who used agents to
treat hot flashes shortly after AHT initiation;
DFS was significantly shorter (TABLE 11;

The Journal of Targeted Therapies™ (JTT)
has curated studies of interest from
oncology publications to share with readers
of Targeted Therapies in OncologyTM.

1. Wang Z, Zhang Q, Qi C, et al. Combination of AKT1 and CDH1 mutations predicts primary resistance to immunotherapy in dMMR/MSI-H
gastrointestinal cancer. J Immunother Cancer. 2022;10(6):e004703.
doi:10.1136/jitc-2022-004703
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HR, 1.67; 95% CI, 1.11-2.52) and the treatment
discontinuation rate was higher (adjusted HR,
1.47; 95% CI, 1.21-1.78).
Historically, several studies have explored
the relationship between hot flashes, AHT, and
outcomes, which resulted in conflicting findings. In addition, the investigators noted that
previous studies were conducted in the confines of clinical trials evaluating other aims.2,3
In research cited within the article,
tamoxifen and aromatase inhibitors reduced
mortality by 30% and 40%, respectively, in
randomized clinical trials. Hot flashes associated with these treatments led to an 8% to
28% discontinuation. In real-world settings,
discontinuation rates had been reported in
the 31% to 73% range.1
Erwei Zeng, MSc, and colleagues1 linked the
National Quality Registry for Breast Cancer to
the Swedish Prescribed Drug Register (SPDR),
a national database that records dispersed
prescription drugs. Investigators identified
15,197 women who received a breast cancer
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TA B L E 1 . U S E O F D R U G S T O T R E AT H O T F L A S H E S A N D D F S 1

DFS (%)

HR (95% CI)

DRUGS FOR
HOT FLASHES

TOTAL, n

BREAST CANCER
EVENT, n

5-YEAR

10-YEAR

AGEADJUSTED

MULTIVARIABLE

Nonuser

6902

434

95.8

91.0

Ref

Ref

User

250

25

92.3

87.0

1.70 (1.1302.55)

1.67 (1.11-2.52)

Aromatase inhibitors

Nonuser

2559

175

94.1

89.0

Ref

Ref

User

81

7

91.9

88.1

1.24 (0.58-2.67)

1.46 (0.67-3.20)

Tamoxifen

Nonuser

4343

259

96.8

92.0

Ref

Ref

User

169

18

93.5

86.8

1.91 (1.18-3.08)

1.82 (1.12-2.96)

STRATA
Full cohort
Therapy type used at baseline

DFS, disease-free survival; Ref, reference.

TA B L E 2 . U S E O F D R U G S F O R H O T F L A S H E S A F T E R A H T I N I T I AT I O N A N D T R E AT M E N T D I S C O N T I N U AT I O N 1

DISCONTINUATION RATE, %
STRATA

HR (95% CI)

DRUGS FOR HOT
FLASHES

TOTAL, n

DISCONTINUED
TREATMENT, n

3-YEAR

5-YEAR

Nonuser

6443

2397

27.2

43.3

Ref

Ref

User

229

109

34.6

57.5

1.46 (1.21-1.77)

1.47 (1.21-1.78)

Nonuser

2430

863

28.3

45.7

Ref

Ref

User

76

36

33.1

59.1

1.40 (1.00-1.96)

1.45 (1.03-2.04)

Nonuser

4013

1534

26.6

42.2

Ref

Ref

User

153

73

35.3

56.5

1.48 (1.17-1.87)

1.47 (1.16-1.87)

Full cohort

AGE-ADJUSTED

MULTIVARIABLE

Therapy type at baseline
Aromatase inhibitors
Tamoxifen

AHT, adjuvant hormone therapy; DFS, disease-free survival; Ref, reference.

diagnosis between 2006 and 2019 and who
initiated AHT with 1 or more prescriptions of
tamoxifen or aromatase inhibitors.
Patients were excluded if the investigators
noted the presence of distant metastases at
diagnosis. To further exclude women whose
hot flashes were caused by AHT, patients
with a previous breast cancer event (eg, local
recurrence), patients treated with chemotherapy, and those who used drugs to relieve
hot flashes within 1 year of AHT initiation
were not enrolled.

7152 Women Evaluated
After exclusion criteria were applied, 7152
women were evaluated in the final cohort.
After a median follow-up for DFS of 6.8 years
(interquartile range, 3.9-10.0), the 5-year
and 10-year DFS rates were 95.8% and
91.0%, respectively. Among patients using
tamoxifen and aromatase inhibitors, the
associations were similar and did not reach
statistical significance.
The median treatment discontinuation rate
at 5 years was 48.9% (interquartile range,
25%-75%) and the median follow-up for discontinuation of AHT was 3.5 years (range,
1.7-5.0). Patients who started using agents
to treat hot flashes were more likely to discontinue AHT. Additional analysis showed

that patients who discontinued AHT were
more likely to have shorter DFS, with a multivariable-adjusted HR of 1.46 (95% CI, 1.181.80). Similar associations were observed for
patients who used tamoxifen and aromatase
inhibitors (TABLE 21).
When characteristics were stratified, the use
of drugs for hot flashes was associated with a
higher risk of AHT discontinuation.
These observations were stronger among
women with low incomes, those with no family
history of cancer among first-degree relatives,
and those with no first-degree relatives who
had died of cancer.
Investigators emphasized that this trial is
the first population-based study to investigate the long-term treatment outcome among
women with treatment-related hot flashes
with the use of drugs for hot flashes serving
as an objective indicator.
Although the investigators’ findings suggest
that differences in treatment discontinuation
should be considered before results from clinical trials can be generalized to clinical practice,
they caution that their results do not necessarily invalidate results from clinical trials.

Limitations
Limitations of the current trial include prescriptions in the SPDR lacking indication

information, so the investigators could not
rule out that some use of drugs for hot flashes
may be for other conditions. Further, a prescription refill indicated in the SPDR is not
a verification that the patient is taking the
medication; also, because Sweden has a unified health care system, generalizations to
other countries should be avoided. TT
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CLINICAL TRIALS

New Clinical Trials
by State
Targeted Oncology™ offers an online
resource that filters by state and
disease type to help oncologists find
studies in their practice area.
Scan the QR code to find more
trials in your practice
area or visit
targetedonc.com/
link/1312

Maryland
DISEASE TYPE Thymoma and Thymic Carcinoma
CLINICAL TRIAL NCT05104736

BETHESDA, MD

Texas
DISEASE TYPE Advanced Solid Tumors

CLINICAL TRIAL NCT05228600

A multicenter, open-label, phase 1 clinical trial is investigating the use of YL-13027, which works
to neutralize TGF-β signaling and enhance immunomodulation in the tumor microenvironment
in patients with advanced solid tumors. The estimated completion date is December 1, 2023.
Approximately 54 patients will be enrolled and treated in a 3+3 study design. Part 1 of the
trial will focus on dose escalation and part 2 on dose expansion.
Eligible patients have unresectable or metastatic disease that is refractory to or are not
candidates for available therapies, adequate organ function, and an ECOG performance
status of 0 or 1. Additionally, a washout period of 2 to 6 weeks is required from all prior
cytotoxic therapies.
Recruitment is ongoing at The University of Texas MD Anderson Cancer Center in Houston.
For more details, visit targetedonc.com/link/1845
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A single-arm, phase 2 clinical trial is looking at the use of a metallo-pyrophosphate conjugate,
PT-112, in patients with relapsed or refractory thymic epithelial tumors who have received at
least 1 platinum-containing chemotherapy regimen or who have refused cytotoxic chemotherapy. Approximately 53 patients will be enrolled in 2 cohorts, 1 for patients with thymoma and
1 for those with thymic carcinoma.
Eligible patients had histologically confirmed thymoma or thymic carcinoma and must have
received at least 1 prior line of platinum-based chemotherapy or a refusal for cytotoxic chemotherapy. Additionally, patients must have an ECOG performance status of 0 or 1 and adequate
organ and marrow function. Recruitment is ongoing at the National Institutes of Health Clinical
Center in Bethesda, Maryland, with principal investigator Arun Rajan, MD.
For more details, visit targetedonc.com/link/1844

DISEASE TYPE Advanced Cancers

CLINICAL TRIALS

Georgia, Texas

ATLANTA, GA

CLINICAL TRIAL NCT03195699

A phase 1 clinical trial is looking at the use of the orally derived small molecule
STA3 inhibitor TTI-101 for the treatment of patients with breast cancer, head and
neck squamous cell carcinoma, non–small cell lung cancer, hepatocellular carcinoma (HCC), colorectal cancer, gastric adenocarcinoma, and melanoma. The agent has
gained an orphan drug designation from the FDA for the treatment of patients with
HCC. The estimated study completion date is October 1, 2023.
Approximately 60 patients will be enrolled in the study, which has a 3+3 design
and will explore dose escalation and expansion as well as food effect.
Eligible patients with solid tumors should have a histologically confirmed diagnosis
of locally advanced, inoperable, metastatic and/or treatment refractory solid tumors
for whom there are no available therapies. For patients with unresectable HCC specifically, patients should have locally advanced, inoperable, unresectable, Child-Pugh
A disease and have failed first and second lines of therapy. All patients should have
an ECOG performance status of 0 or 1 and adequate organ function.
Recruitment is ongoing at Winship Cancer Institute of Emory University in Atlanta,
Georgia; the Mays Cancer Center at University of Texas Health Science Center in San
Antonio; and The University of Texas MD Anderson Cancer Center in Houston with
principal investigator Apostolia Tsimberidou, MD, PhD.
For more details, visit targetedonc.com/link/1846

Minnesota, Missouri,
New Mexico, and New York
DISEASE TYPE Metastatic Breast Cancer
CLINICAL TRIAL NCT05159778
PGG-BCA-2121 is a multicenter, open-label, phase 2 clinical trial is exploring the
use of odetiglucan (Imprime PGG) in combination with pembrolizumab (Keytruda) in
patients with metastatic, previously treated breast cancer. Imprime PGG is a yeastderived, soluble β-glucan that works with therapeutic monoclonal antibodies to create an immune response by binding and priming innate immune cells and enhancing
natural killer cell function. The estimated study completion date is January 15, 2027.
Approximately 47 patients will be enrolled in 2 stages and treated with 4 mg/kg
Imprime PGG and 200 mg pembrolizumab, both administered intravenously. The
combination is given on day 1 of each 21-day cycle and additional treatments of
Imprime PGG alone are given on days 8 and 15. Treatment will be offered for up to
35 cycles or until confirmed progression or unacceptable toxicity.
Eligible patients will have estrogen receptor– and/or progesterone receptor–positive, HER2-negative breast cancer and peripheral blood levels of at least 20 mcg/mL
of IgG anti-β-glucan antibody. All patients must have progressed on at least 1 hormone therapy, CDK4/6 inhibitor, and up to 2 lines of prior chemotherapy. Disease
progression after treatment with estrogen-targeted therapy should be reported, as
well as an ECOG performance status of 0 or 1 and adequate organ function.
Recruitment is ongoing at HealthPartners Cancer Research Center in St Louis
Park, Minnesota; St Luke’s Cancer Institute in Kansas City, Missouri; University of
New Mexico Comprehensive Cancer Center in Albuquerque; and Stony Brook University in Stony Brook, New York, with study chair Alison Stopeck, MD.
For more details, visit targetedonc.com/link/1847

HOUSTON, TX

SAN ANTONIO, TX

ST LOUIS PARK, MN

KANSAS CITY, MS

ALBUQUERQUE, NM

STONY BROOK, NY
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Detecting and Addressing
Hard-to-Find Skin Cancers
By Niraj H. Mehta, MD, Radiation Oncologist, GenesisCare

N

OT ONLY IS the skin the largest organ
in the human body, but it is also responsible for the most commonly diagnosed
cancer in the United States: skin cancer.1 The
most common forms of skin cancer are basal
cell and squamous cell cancers. Both are related
to sun and UV exposure and have high cure
rates after treatment. These cancers usually
appear on the head, neck, and arms (areas
usually exposed to sunlight), but they can
occur elsewhere—often in areas that make
them difficult to detect.1
This review focuses on skin cancers that
develop in locations on the body that are often
hidden from routine skin screening exams or
are not as obvious to find. Melanomas of the skin
represent a more severe form of cancer, with
very different causes and treatment regimens.
Physicians who screen their patients for skin
cancer should be aware of the unique challenges,
characteristics, and novel treatments for these
hard-to-find lesions and skin changes. Every
patient with skin cancer should feel that their
treatment options are appropriate and tailored
to their particular diagnosis and desired outcomes. The most common treatments include:
• Surgery, including excision of the cancerous tissue or Mohs micrographic surgery,
which involves section-by-section removal
of layers of the skin at the site of cancer until
all suspicious cells are felt to be absent.
• Radiation, including radiation to only the
tumor, and daily treatments to optimize
cosmesis and functional results. Emerging
radiation technologies can more precisely
target cancerous and precancerous tissue
while sparing nearby healthy tissue.
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• Topical medications and lotions specific
for skin cancer care may be indicated,
although they rarely yield the durable outcomes of surgery or radiation.

Difficult-to-Detect Areas
The following factors can guide diagnosis,
treatment, and follow-up care for patients
who develop skin cancers in hard-to-detect,
hard-to-reach, and hard-to-treat locations.
•
Cancer of the ear: These cancers can
develop on the outer ear or inside the ear
canal and are usually detected by dermatologists. They can perform careful
inspections of areas that do not receive
regular attention during nondermatological skin screenings.
• Cancer on the foot: These cancers often
develop on the sole of the foot or between
the toes. This type of cancer can be missed
during regular exams and is usually discovered by dermatologists during a thorough skin exam.
• Cancer of the eyelid: Discoloration often
differentiates this type of cancer from
other cancers. Instead of appearing as dark
brown/black spots or disfigured moles,
these cancers often resemble a pearl or
whitish tumor. They can appear anywhere
around the eye or on the upper or lower eyelid as a small bump. They’re often confused
with a stye or chalazion, common pimples,
or abscesses that form on the eyelid.
• Cancer of the anal region: Cancers can
occur close to the anus, between the fold of
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the buttocks. This region can be visualized
only by another individual and requires
spreading the buttocks to allow exposure.
These same hard-to-detect areas can
also give rise to melanoma. When a
melanoma develops deep in the skin
and other tissues, it creates pigmentproducing melanocytes and can spread
throughout the body, including areas not
exposed to the sun. Melanomas can emerge
on the soles of the feet, palms of the hands,
under the fingernail (subungual melanoma),
or in nonskin areas such as the eye or throat.
Because of the complexity and unique
presentation of melanomas, additional and
often more aggressive treatments are typically required, including wider and deeper
surgeries and targeted radiation.
For more advanced cases, surgery or
radiation may be combined with chemotherapy and immunotherapy. The combination
of focal radiation and immunotherapy may
halt the spread of cancerous cells to other
tissues or attack cancerous tissue while
sparing nearby healthy tissue. In these
hard-to-detect areas, physicians should pay
special attention to areas that are discolored, irregular, or growing/changing over
time (see ABCDE guidelines), often in the
absence of sun damage.

Consider Risk Factors in Skin Cancer
Treatment Plans
When screening and treating patients who
develop skin cancer in these hard-to-detect locations, consider the underlying risk factors that
may impact treatment and recovery, including:
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Conduct a Thorough Examination
or Refer to a Dermatologist

Skin color: Light-skinned, fair-haired, blueeyed individuals with long histories of sun
exposure are at high risk for skin cancer.
However, patients of all skin colors and
demographics have some level of risk.

Regardless of where a skin cancer originates, accepted medical screening guidelines dictate attention to critical factors,
known as the ABCDE guidelines:

Occupation: People who work outside also have
a higher risk of skin cancer, especially if they
do not wear sunscreen, protective clothing and
hats, or ignore standard sun protection guidelines. These workers might include farmers/
agricultural workers, construction workers,
gardeners/lawn care workers, public safety
workers, truckers, and airline employees.2

Asymmetry: The area
is irregular in shape,
with 2 halves
that do not match.
Border: The area in question
is not well defined and
presents with uneven,
blurred, or notched borders.

Compromised immune system: Invasive
and nonspreading skin cancers are common
in patients whose immune systems are compromised. These tend to be patients undergoing chemotherapy, who have been previously
treated for cancer, or who have received an
organ transplant and remain on immunosuppressive therapies.3 Their treatment history
and medications they are on can increase
their risk of skin cancer, often years after
their initial cancer treatment or transplant
surgery. In addition, these immune-related
cancers are often aggressive and can develop
into a more locally advanced presentation
than standard sun-exposure skin cancers.
Social determinants: Patients with limited
access to health care and regular screenings
because of social determinants are more at
risk. Common factors that limit health care
access include low socioeconomic status,
racial disparities in health care availability,
lack of or inadequate health insurance, and
underlying physical and mental health challenges that can impair the immune system.

Follow-up Care for Patients Treated
for Skin Cancer
After a patient has been treated for skin cancer,
focus on ongoing recommendations and follow-up care while remaining vigilant to screen
for any changes in the treated area and other
at-risk areas on the body. Encourage patients
to undergo screenings regularly by a dermatologist. Skin cancers are also the most common
for multiple occurrences, so individuals who
have had a single skin cancer stay vigilant.
The best advice you can offer your patients
is to remind them that the most important
thing they can do to catch repeat skin cancers is to undergo thorough skin screenings.
Doing a thorough skin exam on their own
or with the help of a friend/family member
every 2 to 4 weeks until their next clinical
visit is highly suggested.
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Color changes: The area
in question presents with
multiple colors or
irregular color patterns
(black, brown, tan, red,
blue, pearl-like, etc).
Diameter: The area in
question is usually larger
than 1/4 in (the diameter
of a pencil eraser).
Evolving: The area in
question changes over time,
grows larger, changes color
or shape, itches, or bleeds.

Ask patients whether they have anyone at
home who can regularly check the skin cancer site and other hard-to-reach or hard-to-see
locations, where another lesion might develop.
Suggest that patients add a regular skin
screening reminder to their monthly calendar
or mobile device. They can check for cancers
on these out-of-the-way locations: ear (inside
and out), bottom of the feet, fingernails, toenails, eyelids, scalp, and buttocks. If you and
your patients focus on these high-risk, hardto-detect areas, you increase the chances of
detecting another skin cancer site early. TT
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Future Directions for
the Management of
Nonmelanoma Skin Cancers
Valencia Thomas, MD, MHCM, MD, of The
University of Texas MD Anderson Cancer Center,
discusses the future for managing care in
patients with nonmelanoma skin cancers.
Updates have allowed for new therapies
to improve the prognosis of patients with
nonmelanoma skin cancers. For patients with
more advanced or aggressive disease, current
options include immunotherapy, surgical
intervention, radiation, and chemotherapy.
View more at
targetedonc.com/link/1878
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Treatment Landscape for
Vulvar/Vaginal Melanoma
Annelise Wilhite, MD, of University of
South Alabama Health, explains what current
treatment options look like for patients with
vulvar/vaginal melanoma.
Treatment options mimic those of cutaneous
melanoma due to the rarity of the disease
and the lack of specific therapy guidelines for
vulvar/vaginal melanoma. Because few patients
develop this disease, Wilhite explains that it is
difficult to have new clinical trials, as the same
individuals are always involved.
View more at
targetedonc.com/link/1883

Link Between Air Pollution and Cancer Risk
Found Among Black, Low-Income Residents
in Louisiana
By Will Pizii
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C

ANCER CLUSTERS ARE often difficult to identify and can prove to be
difficult to pinpoint and support with
sufficient data. Louisiana has been recorded
as having some of the worst cancer and cancer-related death rates in the United States.1
Residents who live along a particular stretch
of the Mississippi River have demonstrated a
higher risk of developing cancer than others.
Spurred by the industrialized communities located along the Mississippi River
between Baton Rouge and New Orleans,
investigators at the Tulane Environmental
Law Clinic conducted a study investigating
correlations between air pollution and cancer
rates in Louisiana, with a special eye on the
area known as Cancer Alley. A relationship
was found that linked cancer incidence and
cancer risk from air pollution in Louisiana
among Black or low-income communities,
which were more likely to be affected than
other populations.2 In 2019, the national cancer rate for the US was 439 new cases per
100,000 men and women, according to the
CDC.1 The Louisiana statewide cancer rate
was 469 new cases per 100,00 individuals.
Investigators in the study created a scatterplot of the untransformed data. They noted a
positive correlation between cancer incidence
and estimated cancer risk from air toxins in
parishes who were predominantly Black and
low income. Cancer risk from air toxins were
measured using the Environmental Protection
Agency’s 2005 National Air Toxics Assessment.3

Investigators created 2 other scatterplots
comparing cancer incidence rates and air
toxin cancer risk for the highest-income
census tract (the first quartile) and the lowest-income census tract (the fourth quartile).
They found that the lower-income census
tract had a clearer correlation between these
2 measures (r = 0.25, P = .0005) vs the highest-income census tract (r = –0.11, P = .12).
A similar correlation was seen when comparing these measures according to race,
specifically by the number of Black residents
as a proportion of the population. Tracts with
a disproportionate amount of Black residents
were seen to have higher cancer incidence
rates (fourth quartile: r = 0.13, P =.07; first
quartile: r = –0.10, P = .16).
In an interview with Targeted Therapies in
Oncology™, Kimberly Terrell, PhD, a research
scientist, director of community engagement
at Tulane University in New Orleans, and
lead study author, addressed the relationship
between race and poverty with air pollution
and cancer rates in Louisiana. “There’s a
strong correlation between race and poverty in Louisiana. It’s hard to know which of
those [variables] is driving this relationship
between pollution and cancer. [However],
we do know that when we [evaluate] either
the most impoverished or the most predominantly Black census tracts…when we take
that top 25%...among those communities,
we look at the relationship between pollution and cancer rates. We see a very strong

association wherein communities that have
higher levels of cancer-causing air pollution
have higher cancer incidence rates,” she said.
Cancer incidence rates were measured
using 10-year average annual rates for all
malignant tumor types from the Louisiana
Tumor Registry, which reflected case diagnoses from 2008 to 2017.4 Demographic information included 5-year estimates of race,
poverty, and occupation using the US Census
Bureau 2015 American Community Survey,
with data collected from 2011 to 2015.
Cancer risk was positively correlated with
the percentage of workers in manufacturing
occupations (r =0.07, P = .041). Black residents were not often found to have construction (r = –0.23; P < .0001) or manufacturing
occupations (r = –0.11, P =.003). Low-income
residents also did not often have occupations
within the construction (r = –0.11, P = .003) or
manufacturing industries (r = –0.08, P =.024).
Investigators also found that smoking and
obesity were positively correlated with each
other (r = 0.30, P <.0001).
Terrell explained further why “it’s totally
intuitive to think air pollution might affect
impoverished vs affluent neighborhoods differently.” She said it would be difficult or not
possible to connect toxic exposure to health
outcomes in more affluent neighborhoods for
several reasons. These reasons include possibly more airtight homes, those who may have
moved into the area recently, and those who
are higher earners and who may spend 
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less time in their local community, whether it
be commuting to work outside their community or having the means to travel outside of
their hometown more frequently. “A lot of the
communities in Louisiana that are heavily
industrialized [are] our historic Black communities, where even if [individuals] had the
means to move away, they wouldn’t want to
because they’re the fifth, sixth, seventh generation in that neighborhood, and sometimes
in that home…and that the passing down [of
the home] is an important part of intergenerational wealth,” Terrel said.
She also added that to more accurately measure the exposure of air toxins, they would
require more research that can detail the residential history of people across the parishes.
The key takeaway is that although there
are so many other factors that may add more
value to the data that have not been measured
yet, there is an association with poverty levels and Black communities with higher levels
of air pollution and higher cancer rates.
When asked about the types of air toxins
emitted in these areas, Terrell mentioned
benzene, which is commonly released from
oil refineries, petrochemical plants, and
even from common vehicle emissions.
Airborne formaldehyde would also be present because of secondary formation. “[Census tract] 708, St John [the Baptist] Parish,
has the highest pollution-related cancer risk
estimated for any census tract in the US, and
that’s largely due to a neighboring facility
that emits a carcinogen called chloroprene.
It’s the only plant in the country that produces chloroprene.” In their analysis of the area
between Baton Rouge and New Orleans, St
John the Baptist Parish had a pollution-related
cancer risk of 1501.1 per million, and the
lowest pollution-related cancer risk within
this specified region was census tract 279.02
(Jefferson Parish), with 24.8 per million.1

Oncologist Weighs In

In an interview with Targeted Therapies
in Oncology™, Gerald Miletello, MD, of the
Hematology Oncology Clinic in Baton Rouge,
said he does not believe air pollution is a
significant driving factor in the cancer rates
that exist in Cancer Alley, and the lifestyle of
those who reside in this area is most likely
the cause for cancer rate and mortality.
“I don’t see a higher [cancer rate] in that
area. Mortality is higher because [individuals] are diagnosed later and their disease is
further advanced. A lot of that is attributed
to lifestyle [factors]. We’re not seeing much
higher numbers in Cancer Alley,” Miletello
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there, I don’t think you’d see this higher
incidence of cancer.”

Is There a Cluster?

Addressing Clinical
Questions in MET Fusion–
Positive NSCLC
Yonina R. Murciano-Goroff, MD, DPhil, MSc,
addresses remaining clinical questions for
the treatment of MET fusion–positive patients
with non–small cell lung cancer.
View more at
targetedonc.com/link/1859

said. He cited the Louisiana State University
Public School of Health Tumor Registry (the
same registry used in the study) and said the
cancer rates in this specific region are not so
much different than the rest of the state.
Miletello focused on the types of lifestyle habits that are pervasive throughout
this community, such as poor diet, lack of
exercise, smoking, and limited access to
required health care.
“[From] my understanding…it’s more the
lifestyle than it is the air pollution. The more
I’m reading and the more I’m seeing—our
numbers just aren’t that much higher than
the rest of the nation. Our mortality is just
higher, and our [first] diagnosis [occurs] later
[in disease stage],” Miletello said.
He also recalled a specific time when a
patient came in 6 months after diagnosis
and had lost 50 lb. When Miletello asked the
patient why he had not come in earlier, he
responded that he did not see a reason why
losing weight would require a doctor’s visit
and that he thought the disease would get
better with time, which introduces another
potential factor: lack of education from a
health-related standpoint.
“If he’d come in 6 months ago, when he
first had a symptom, [that would have been]
potentially curable. Now he’s gone from
stage I to stage IV,” he said.
After recalling this story, Miletello mentioned that “pollution is bad, but I think if
we put a different population of people in
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It’s difficult to tell what and which carcinogens or unhealthy behavior has caused
this discussion concerning Louisiana and
its famously industrialized corridor, Cancer
Alley. However, what can be agreed upon is
that there is a pollutive presence in Louisiana, and there is a fundamental issue
with the cancer and cancer-related death
rates occurring in Louisiana—enough to be
recognized and compared with the national
average and other states in the US. Terrell
may have said it best: “One challenge is that
clinical oncologists see the human side, and
that’s what they’re connected to. They may
not be as plugged into the statistical side.”
The flip side to this is that some things may
be statistically significant but may not be
clinically significant.
Whether Cancer Alley is worthy of its
name remains unclear. The potential causes
of what contributes to Louisiana’s cancer
rates also remains unclear. As with most
suspected cancer clusters, more data are
needed. However, Terrell’s data, which found
compelling correlations among Black and
low-income residents, can guide how future
cancer studies in Louisiana are conducted.
“There have only been a handful of studies
on this topic in Louisiana, and the previous
studies were statistically underpowered….
None of those studies accounted for the
possibility that pollution might affect rich vs
[low-income] neighborhoods differently.” TT
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Guidelines Provide Strategies for Managing
Common irAEs
By Suzanne Morris, DVM, MWC
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I

MMUNE-RELATED ADVERSE EFFECTS
(irAEs) resulting from immune checkpoint
inhibitor (ICI) therapy are distinct from
other treatment-related AEs in terms of their
timing, potential for long-term effects, and management. Although irAEs can occur shortly after
treatment administration like treatment-related
AEs, they can also occur at any point after the
treatment administration, extending to 1 year
or more beyond the end of treatment.
Presentations of IrAEs can reflect those of
autoimmune diseases. Hence, the management of IrAEs often includes the use of immunosuppression with corticosteroids in the
first line along with a temporary hold or permanent discontinuation of the ICI, depending
on the grade of the AE. However, such IRAE
treatments may result in additional toxicities,
requiring monitoring and prophylaxis.1-4
To assist clinicians in identifying, monitoring, and managing IrAEs, the American
Society of Clinical Oncology (ASCO) issued
guidelines in June 2022 updated by a multidisciplinary panel.4,5
Guideline update lead author Bryan J.
Schneider, MD, FASCO, clinical professor
of medicine in the Division of Hematology/
Oncology at the University of Michigan in
Ann Arbor, discussed the rationale behind
the recent ASCO updates with Targeted Therapies in Oncology ™. “We wanted to include
more treatment options for steroid-refractory
toxicity because this is often very difficult
to manage, so adding more options for these
toxicities was a main focus,” he said. “We also
added additional immunosuppressive agents,
mechanisms of action, and doses. I thought
this was an important thing to include in the
guideline because often these are being used
by medical oncologists who may not be in a
tertiary referral center with subspecialists on
hand. So we tried to make the new guidelines
a kind of one-stop shop [about] each mentioned drug and keep that all in 1 document.”
Schneider also pointed out that 2 new sections
were added to the guidelines. “One was on the
prevention and management of adverse events
related to steroid use,” he said. “In oncology,
outside of hematologic malignancies, we’re not
accustomed to having people on high-dose steroids for long periods of time and a lot of adverse
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[events] can happen, so this is a good refresher
about some pretesting and what symptoms to
look for. Also, these updates serve as a good
reminder on the importance of prophylaxis for
[Pneumocystis jirovecii pneumonia (PCP)] and
gastric ulcers because a lot of these patients
may be [taking] steroids for several weeks.”

Although Schneider said there “weren’t any
significant changes for the section of the
guidelines addressing dermatologic [IrAEs],”
they are the most common, reportedly affecting up to 71.5% of patients, with rash and
inflammatory dermatitis leading the way.
Recommended management steps are tailored to the severity of the cutaneous event.
Topical emollients or corticosteroids could be
considered for a grade 1 event, whereas for
grade 3 to 4 events, an ICI hold is recommended
in addition to systemic steroid administration.
When autoimmune etiology is suspected
or for grade 3 to 4 events, referral to a dermatologist is recommended.4-6

more than half of patients treated with CTLA4
inhibitors, particularly in patients treated
with both CTLA-4 and PD-1 inhibitors.4,5 “For
colitis, we’ve got an earlier push to consider
biologics like the TNF inhibitor infliximab
[Remicade] or the integrin inhibitor vedolizumab [Entyvio] for steroid-refractory colitis,”
Schneider said. “So instead of waiting a couple of weeks, if there’s not a dramatic clinical
benefit to steroids, consider these biologics
sooner rather than later. Also, if there are
high-risk features on endoscopy such as deep
ulcers, large ulcers, [or] multiple ulcers or [if]
there is more colitis beyond the left colon, the
patient needs more than corticosteroids. That
was a big change in the guidelines.
“We also added that if the patient is unfortunately also refractory to those biologic
agents to consider fecal transplant, the JAK
inhibitor tofacitinib [Xeljanz], or the IL-12
antibody ustekinumab [Stelara]. Those are
now third-line options that can at least help
point the clinician in the right direction if
they’ve got a horribly refractory case.”

Gastrointestinal AEs

Hepatic AEs

Reports of colitis in patients treated with an
ICI range from 8% to 27%, and diarrhea affects

Patients treated with ipilimumab, nivolumab
(Opdivo), and pembrolizumab (Keytruda) 

Cutaneous AEs
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have a reported 2% to 10% incidence of
hepatotoxicity.4,5 One particular diagnostic
for patients with hepatotoxicity was a focus
of the guideline update. “For hepatitis, there
was more of a suggestion [in the guidelines
update] to consider liver biopsy for the steroid-refractory patients and to rule out other
potential etiologies like NASH [nonalcoholic
steatohepatitis], tumor progression, other
types of drug-related hepatic inflammation,
infection, and other autoimmune processes,”
Schneider said. “So I think it’s still reasonable to treat initially with steroids, but if
they’re refractory to steroids, then biopsy
should be strongly considered. I always like
to add that mycophenolate mofetil [CellCept],
which is the second-line therapy for hepatitis, works pretty slowly, so you may not see
dramatic results for several weeks.”

Neurologic AEs
For patients receiving combination therapy,
neurologic AEs including myasthenia gravis,
aseptic meningitis, and peripheral neuropathy
may affect from 3.8% to 12% of patients.4,5 The
guideline update also included other potential
neurologic toxicities. “For the CNS [central
nervous system] toxicities, we addressed
demyelinating diseases, including multiple
sclerosis, transverse myelitis, and acute
disseminated encephalomyelitis,” Schneider
said. “They’re rare, but these are possible
immune-related adverse events that can be
seen with immune checkpoint therapy.”

Endocrine AEs
A reported 10% of patients treated with ICIs
experience treatment-related endocrinopathies, which can present a complicated
management challenge to nonendocrinologists.4,5 “For the endocrine section, we got
more granular about the dosing of hormone
replacement,” Schneider said. “We have
included starting doses of hormone replacement for thyroid [IrAEs], especially for [older
patients] or those with comorbidities who
may need a lighter dose.”

Musculoskeletal AEs
The incidence of arthralgia and myalgia in
patients treated with ICIs is reportedly as
high as 40%, whereas inflammatory arthritis
has been reported in 7% or less of this patient
population.4,5 However, the guideline update
focused on a particular musculoskeletal
IRAE. “For the musculoskeletal IrAEs, the
big [update] was really myocarditis,” Schneider said. “Myocarditis is one of the most life
threatening of the toxicities. In some case
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reports, there is up to a 50% mortality with
it. So there was the inclusion of abatacept
[Orencia] or the CD52 inhibitor alemtuzumab [Campath] for steroid-refractory toxicity.”

Pulmonary AEs
The incidence of pneumonitis associated with
PD-1 and PD-L1 inhibitors varies, but overall,
2.7% of patients are affected.4,5 Again, diagnostics were a guideline update consideration.
“There wasn’t a huge change in the [guidelines with respect to] lung-related immune
adverse events, but we commonly debate what
type of imaging should be used if the patient
is developing shortness of breath or cough and
you’re worried about pneumonitis,” Schneider
said. “It should be a CT with contrast because
although we worry that they have pneumonitis, there could be a multitude of other
things causing their cough or shortness of
breath—PE [pulmonary embolism] being a big
one—and you’re not going to see that with a
noncontrasted CT. They say, ‘If you’re really
looking for pneumonitis, you don’t need contrast,’ but obviously the differential is broad,
so a contrasted CT is preferred.”

Monitoring Strategies and
Supportive Care
“With respect to supportive care, you have to
stay vigilant because these [adverse] effects
can be subtle at first,” Schneider said. “So
monitoring [is important], whether it’s for
progressive weakness, or a new cough, or
fatigue, which can be a sign of thyroiditis.
It’s important to pay close attention because
these things can be subtle and then accelerate. During visits, when I see these patients, I
always ask each patient about rash, diarrhea,
or new or worsening shortness of breath.
Those seem to be the 3 toxicities that may get
underreported. Also, immune-related thyroiditis that ultimately leads to hypothyroidism is something we see very frequently, so I
always encourage, especially in the first 2 to
3 months of treatment, that TSH [thyroid-stimulating hormone] be checked at least every 3 to
4 weeks because that can change in a hurry.”
Grading IrAEs is also a guideline focus.
“I always emphasize that the toxicity needs
to be graded,” Schneider said. “We grade it
1 through 5, and we don’t do that formally
with other [adverse] events outside clinical
trials. But a lot of these toxicities will blindside you in clinic. Being able to grade the
toxicity will very much help streamline the
process of formulating a treatment plan. And
the guidelines can help with that because the
ASCO guidelines have the grades embedded
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in the work-up and management so that
you can figure out how many stools a day
they’re having equals what grade they are
and therefore what the treatment plan would
be. In broad strokes, if it’s grade 3 or 4 or a
persistent grade 2, you should probably get
the subspecialist to help out.”
Prophylaxis for patients treated with steroids long term is another guideline focus.
“Don’t forget the [PCP] or GI [gastrointestinal] prophylaxis if the patient’s going to be
on steroids for several weeks,” Schneider
said. “The same thing applies to pneumocystis—some don’t believe that this is an issue,
but I’ve seen at least 3 or 4 cases of Pneumocystis jirovecii in the hospital in people who
were on long-term steroids who weren’t getting prophylaxis. So if I think they’re going
to be on steroids for more than 3 to 4 weeks,
I typically include [prophylaxis] too, and
we’ve got that embedded in the guidelines.”
The current guidelines on managing irAEs
include some “very important issues,” Schneider said. “It’s an important topic, and it seems
like every time we turn around, there’s a new
indication for these immune checkpoint inhibitors. With just the sheer volume of patients
who are getting these drugs, we’re going to
be seeing more and more of these adverse
events, so I think these guidelines are critical
to help these patients get treated early.
“And the quicker you start management, the [easier] it is to turn around that
adverse event.” TT
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Advancing treatments for higher-risk MDS has
remained an unsolved mystery for far too long
Therapeutic advancement in higher-risk myelodysplastic syndrome (MDS) has
been stagnant, leaving patients and physicians ill-equipped for many years.1,2
There is an urgent need for more effective treatments for higher-risk MDS that
modify the underlying disease biology, ideally to improve patient outcomes,
such as response rates, delayed transformation to AML, and survival.3
New pathways that target the underlying disease have the potential to break
the case against higher-risk MDS wide open. Gilead Sciences is committed
to researching innovative therapies for patients with MDS and the healthcare
professionals who treat them.
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CAS E
A 76-year-old woman presented with
diffuse large B-cell lymphoma (DLBCL).

• At the end of therapy, she had a PET
scan that showed complete response.

• She had stage 3 disease.

• During the follow-up, 6 months post
completion of R-CHOP, she complained
of increased night sweats and fatigue,
and she developed some pruritus.

• ECOG performance status of 1
• Elevated lactate dehydrogenase (LDH)
level
• International Prognostic Index (IPI) score
of 4
• At diagnosis, her symptoms were fatigue
and night sweats, and she has a remote
history of cardiovascular disease but no
comorbidities.

GRZEGORZ S. NOWAKOWSKI, MD
Consultant, Division of Hematology
Department of Internal Medicine
Professor of Oncology
Professor of Medicine
Mayo Clinic
Rochester, MN

TARGETED THERAPIES IN
ONCOLOGY™: Can you describe
your initial impressions and the
Q: major challenges you run into
when you’re managing patients
with relapsed diffuse B-cell
lymphoma?
NOWAKOWSKI: Unfortunately, this is
A: not an uncommon situation. [Approximately] 40% of patients relapse after R-CHOP
therapy [rituximab (Rituxan), cyclophosphamide (Cytoxan), doxorubicin hydrochloride
(Hydroxydaunorubicin), vincristine sulfate
(Oncovin), prednisone], and those relapses
typically happen relatively soon, within 12 to
24 months postchemotherapy. The clinical situation here is not unusual because of the
patient’s age. Diffuse [large] B-cell lymphoma
[DLBCL] is a disease of the [older population;
the] median age is somewhere between
65 [and] even 70 in Western countries. A lot of
our [older] patients will have DLBCL, which
limits our ability to apply some of the salvage
therapy typically used in this setting. Historically, patients with relapsed/refractory DLBCL
are considered [to be] in [1 of] 2 major categories: those who are transplant eligible—eligible
for intensive chemotherapy in consolidation or
transplant—and those who are not. Those
patients [who are not transplant eligible] are
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• She initiated treatment of R-CHOP
(rituximab [Rituxan], cyclophosphamide
[Cytoxan], doxorubicin hydrochloride
[Hydroxydaunorubicin], vincristine
sulfate [Oncovin], prednisone) and
underwent interim CT scan, which
showed a partial response.

typically candidates for palliative chemotherapy. More recently, data became available
from CAR T-cell trials [that] show CAR T cells
in [the] second line may provide [an] advantage in terms of the disease control over a
high-dose chemotherapy or transplant for
patients relapsing within 12 months posttherapy.1 Therefore, additional consideration nowadays is [to determine whether] the patient is
a candidate for CAR T-cell therapy. In this particular situation, this patient declined participation in CAR T-cell therapy, [which is] also
not uncommon. There are few centers that
conduct CAR T-cell therapy and it’s a timeintensive therapy, which typically requires a
patient to travel and use resources at tertiary
centers. A lot of patients will prefer to stay
closer [to home] with local oncologists and
initiate some of the therapies closer to home.
Which clinical factors might
Q: predispose a patient to have
relapsed disease?
Clinically, for a long time, recognizing
A: a high IPI, like in this patient, is associated with the high risk of relapse. There were
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• CT revealed the patient had enlarged
lymph nodes and LDH level was elevated.
• A biopsy was performed and showed the
presence of DLBCL.
• Patient declined travel to health care
facility with access to chimeric antigen
receptor (CAR) T cells.
Treatment
• She underwent second-line treatment
with tafasitamab (Monjuvi) and
lenalidomide (Revlimid).
• As of April 2022, the patient remains on
tafasitamab and lenalidomide.

several trials in the past trying to build on it.
None of them showed better overall outcomes
than R-CHOP therapy alone. That’s still a
standard in the frontline setting. The other
risk factors associated [with a] high chance
of relapse are biological prognostic factors.
This would include patients who have double- or triple-hit lymphoma or patients with
ABC [activated B-cell], also called nongerminal center subtype DLBCL. We’re trying to
target this specific high-risk group of patients
with ABC DLBCL with R-CHOP, plus other
drugs to improve the outcome. None of those
were shown to be better than R-CHOP, but
overall, those patients are still more likely to
relapse. It’s important to remember that if
patients relapse, the majority will happen
within the first year, and early relapse is typically associated with worse outcome. Unfortunately, most patients who relapse in DLBCL
will succumb to the disease.

Q:

What would this patient’s general
prognosis be, given her
symptoms, relapse, risk group,
and comorbidities?

V i e w o n l i n e at Ta r g e t e d O n c . c o m

Considering that this is not primary
refractory, but nevertheless [with] relatively early relapse, her outcome would be
quite poor. [Previously], if the patient is not
a candidate for high-dose chemotherapy,
stem cell transplantation, or CAR T-cell therapy, they [were] considered incurable. Now,
however, with emerging treatments, including tafasitamab and lenalidomide, we’ll see
[whether] some of the responses will translate to long-term disease control. But as of
now, patients in her situation are considered
to be likely incurable. Fortunately, our therapy options for those patients are rapidly
expanding. And it’s not unusual to observe
patients [who can] go from one therapy to
another in a relapsed/refractory setting.
Based on the previous data, the median survival of patients in a similar situation typically would be [approximately] 12 to 18 months.

A:

Can you talk about the available
second-line options for patients
Q: with relapsed or refractory
disease who are not candidates
for transplant?
CAR T has been initially approved in
A: the third line. And then there were
3 randomized studies looking at CAR T cells
vs standard of care, which would be a highdose chemotherapy followed by stem cell
transplant, in patients who are eligible for
this approach. Our data come from the
patients who would be primarily eligible for
stem cell transplant. In this [second-line]
setting, CAR T cells in the ZUMA-1 study
[NCT02348216]2 and TRANSFORM study
[NCT03575351]3 show advantage over highdose chemotherapy and transplant. For
patients who are candidates for CAR T cells,
we are seeing a shift in their use to the second line. The other options for patients who
are not transplant candidates or have no
access to CAR T cells would be traditional
chemoimmunotherapy. GEMOX [gemcitabine
oxaliplatin] has been used with additional
rituximab more recently. But polatuzumab
vedotin [Polivy] was approved in combination
[with] bendamustine [Treanda] and rituximab in this setting, and it’s frequently utilized with relatively high response rates,
although [it has a] somewhat limited duration
of response. Some patients can be treated
with radiation therapy, particularly if they
have a localized relapse. Clinical trials are
always [an] encouraged option for those
patients. We’ve learned that with some of the
new agents, a lot of patients can benefit significantly from a clinical trial. And all those
new agents we’re talking about, we’re

actually developing in clinical trials. I always
encourage my patients and am referring physicians to consider clinical trials for those
patients. Finally, [regarding] the tafasitamab
and lenalidomide combination, the setting
has been shown extremely effective and is
now in the NCCN [National Comprehensive
Cancer Network] guidelines as a second-line
treatment based on very promising4 [and]
significant data, published by Dr Gilles Salles
[with] longer follow-up.
Can you talk about patient populations who are enrolled in the
Q: L-MIND study [NCT02399085],
5 dosing strategies, and efficacy
outcomes?
L-MIND [is evaluating] lenalidomide
A: plus tafasitamab, the CD19-targeting
antibody. Let me start by saying there is a
great rationale for combining these 2 drugs.
Tafasitamab is engineered at the CD19 antibody to increase its [antibody-dependent
cellular cytotoxicity] and direct cell kill.
Lenalidomide has been known to synergize
with antibody-based therapies for the activation of [the tumor] microenvironment. Both
were studied as a single agent in relapsed/
refractory large cell lymphoma. Tafasitamab
had a response of [approximately] 25% to
27%, [and] lenalidomide had a similar overall
response rate with very few CRs [complete
responses]. Combining them resulted in a
great synergy, which we had seen in the
L-MIND study. The L-MIND study was focused
on patients with relapsed/refractory [DLBCL]
who [were] not eligible for a transplant, and
they could have 1, 2, or 3 lines of prior therapies. Initially, patients with primary
refractory disease were to be excluded from
the study. However, [because of] a change in
definition, there was a fair share of our
patients with primary refractory disease who
made it into the study. It is important to point
out that in this study, lenalidomide was used
at the dose we use in multiple myeloma,
which [is] 25 mg. This was combined with an
infusion of tafasitamab, and that combination
was continued for 12 months. After
12 months, patients who had stable disease
or better, per discretion of investigator,
could continue tafasitamab single therapy.
The reason why the study was designed this
way [is because] we felt that in those patients
who [had to choose between] 2 treatment
options, stopping the therapy would be
uneasy for the physician and the patient.
That’s why we kept this option of tafasitamab monotherapy until progression. The primary objective of the study…was overall

response rate, with the secondary objectives
of CR rate and time-dependent end points,
including progression-free [survival; PFS]
and duration of response. What’s remarkable about this study is that this combination resulted in a very high response rate,
approximately 60%. The study had a high
response rate, with [approximately] 40%
being [CRs]. [There was a] very high level of
efficacy in terms of extra shrinkage and
control of the disease. What’s more important for clinicians is how long the disease
will be controlled. The study resulted in
very prolonged [PFS] and duration of
response, also resulting in a very good overall response and overall survival data for
this cohort of patients with relapsed/refractory DLBCL. Those exciting data basically
led [to] an accelerated approval [of] tafasitamab and lenalidomide for patients with
relapsed/refractory DLBCL by [the] FDA.6
Did the patients generally fare
better if they received tafasitamab
Q: and lenalidomide in an earlier
line of therapy vs a later line?
We look at this in a subset analysis, and
A: indeed, if tafasitamab and lenalidomide
[were] initiated in the second line rather than
subsequent lines, there was a trend toward
higher response rate, better durability of
responses, [and PFS]. [It] appears [that] starting earlier is better from [the] analysis of
L-MIND. L-MIND was also compared [with
several] other second-line regiments in [the]
RE-MIND2 study [NCT04697160],7 in which it
compared very favorably in terms of overall
response rate, duration of response, and [PFS].
Can you talk about the adverse
events seen in the L-MIND trial?
Q: How many patients interrupted or
discontinued treatment?
The therapy is very well tolerated. The
A: primary adverse events are associated
primarily with hematological [adverse
events], and [a few] patients required dose
reduction of lenalidomide—usually from
25 mg to 20 mg. The infusion reactions were
uncommon, and other discontinuations to
treatment were also quite uncommon in this
study. It’s a very well-tolerated regimen. I
will refer you to the actual publication, but
the publication presents the data also based
on the toxicity profiles seen with combination vs tafasitamab therapy later on. From
this, we know this is hematological toxicity,
which was primarily associated with lenalidomide use. [This] brings up the [question]: What do you do in real practice, and
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how do we support our patients? I think all
of us are very familiar with using lenalidomide across different indications. Similar
principles apply with the L-MIND trial.
Again, the dose here is 25 mg of lenalidomide on day 1 through 21, but some patients
may require dose adjustments based on a
creatinine clearance or other factors [such
as] preexisting cytopenia. There is a lot of
evidence that patients who have cytopenias
can be supported with growth factors, with
concomitant use of lenalidomide. We have
[evidence] from multiple studies, and it’s
true about L-MIND, as well. If patients have
cytopenias, I usually encourage physicians
[or providers] to use growth factor as support to maintain the dose intensity of lenalidomide. We also [must] remember lenalidomide is prescribed to the [Rev/Mate]
program.8 It takes some time to get it to the
patients, so getting the prescription early is
important. The synergy between those
2 drugs is very important. Getting this prescription early and making sure it starts
close to the initiation of [this combination]
for overall activity is important. Other than
that, the supportive care for patients treated
with tafasitamab/lenalidomide is not much
different than for any other patients in practice over relapsed/refractory DLBCL.
Given the available therapies you
discussed and guidelines such as
Q: NCCN, would you have chosen
the same or different second-line
treatment for this patient?
The major consideration in this
A: patient’s [treatment] was the choice
between the CAR T cells vs the tafasitamab
and lenalidomide or other therapies. The
patient preferred not to travel to the tertiary
center. Again, it’s a very common problem.
Their insurance approval and the costs associated with CAR T cells could be another
problem, which is a barrier for a significant
number of patients. For this patient, my first
choice of therapy would be tafasitamab and
lenalidomide. Other therapies would be a
polatuzumab and bendamustine. Again, this
therapy has a fairly high response rate, as
well as tafasitamab and lenalidomide. It is
very difficult to compare the studies of
[polatuzumab]
vs
tafasitamab
and
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lenalidomide because they were different
studies, but [the] duration of response was
low [and] short term. Also, long-term durability of bendamustine tend to be difficult due to
cytopenias. This way, tafasitamab and lenalidomide would be a high on my list. I [would
recommend] polatuzumab and bendamustine
for this particular patient. Loncastuximab
tesirine [Zynlonta] and other CD19 antibody-drug conjugates [were] recently
approved. It is typically used in a third-line
setting rather than a second-line setting. One
could consider using use it off-label. Again,
the study comparison indicates possibly a bit
shorter duration of a response or PFS, allowing for the caveats of intrastudy comparison.
Hence, tafasitamab and lenalidomide would
be my first choice over loncastuximab [tesirine] for this patient. Now in terms of the other
chemotherapy options, [such as] GEMOX and
some other chemotherapy or surgery—which
we historically used in this setting—include
the gemcitabine combination. The duration
of response and PFS, excluding short-term
dose—we do know those patients tend to
respond very briefly to chemotherapy. The
probability of [response] is much less, as
well, particularly in [older] patients.
Besides efficacy, are there any
clinical or nonclinical factors you
Q: consider when choosing among
the second-line regiments?
There are 2 major factors here [that]
A: help us to decide…. And in the modern
therapies [such as] tafasitamab and lenalidomide and others, which are being developed
in this space, we would only expect approximately half, if not more than 60%, of patients
to respond. The response rate to this combination is quite high. The other factors to
consider when we’re looking at this combination is the duration of response, the patients
who are on the therapy, how long they are
likely to stay on therapy and in remission—or
with the disease under control—and what the
price [is] in terms of toxicity and probability
of the outcome of the therapy. In this example, the tafasitamab and lenalidomide [combination] is associated with high response
rate. A long durability of responses [extended] duration of response, [PFS], and great
tolerability, particularly if we can support
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patients with the growth factors during the
lenalidomide treatment to deal with some of
the hematological toxicities.
What additional therapies might
you consider if this patient
Q: eventually experienced another
relapse on or after tafasitamab
and lenalidomide?
Let’s say this patient was treated with
A: tafasitamab and lenalidomide, then
progressed at some point. We could consider
different targeted therapies [such as]
polatuzumab vedotin in combination with
bendamustine, [rituximab, and] loncastuximab tesirine. Of course, if the patient’s situation was to change and she wanted to consider CAR T cells, this would [also] be an
option. CAR T cells are also targeting CD19.
In the past, we tend to avoid exposure to
CD19 therapy prior to CAR T cells because
this is the same antigen, but there is emerging anecdotal evidence that CAR T cells were
effectively applied to patients [who were
previously] treated with tafasitamab and
lenalidomide, with good clinical success.9
And there is very interesting preclinical
data now being generated [that] show the
sequencing could even be potentially beneficial to CAR T cells. Based on the clinical
studies, there is now some discussion [about
whether] sequencing of CD19 therapy—if
done in [an] appropriate way—could even
lead to more robust expression of CAR T
cells later on. At the end of the day, we’ll
need to see more clinical data and a clinical
experiment and how well the sequencing
[is] working in the practice. But at least the
preclinical data are encouraging, showing
that those therapies can be sequenced.
How likely is it that this patient
would relapse again?
If you look at the tafasitamab and lenaA: lidomide data…[approximately] 40% of
the patients were disease free at [approximately] 46 months. It suggests there is a significant proportion of patients who are to
remain in remission. How long [will] this
remission last? That’s an ongoing investigation. We’ll have to see longer follow-up for
L-MIND to understand [whether] some of
those responses are suitable enough that

Q:
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patients will be in very durable remissions.
But right now, we do see those plateau—like in
[PFS], duration of response, [and] particularly
in CR patients—curves from L-MIND study.
Speaking about the cure and the patient being
free of the disease, we always hesitate to use
the C word—“cure.” But those plateaus, which
we see with tafasitamab and lenalidomide, are
very encouraging. They’re somewhat similar
to what we see with CAR T cells, and we see it
with some other agents, as well, [such as]
emerging agents like bispecific antibodies. So
as a group, those therapies, which work in a
different mode of action than the classical
chemotherapy, may be providing the hope that
some of those patients will be in very durable
remissions. Right now…she has a very good
chance of staying in a durable remission.
The median [PFS] was 11.6 months.
Presumptively, she’s responding to therapy because she remains on therapy. So, a
more meaningful outcome can be duration
of response, and the median duration of
response on the L-MIND study was almost
44 months. There is a very high likelihood
that she will remain on therapy for a significant amount of time, with the clinical benefit.
Can you provide a summary of
the most critical remaining
Q: unmet needs for these patients
with relapsed/refractory DLBCL?
We have [several] emerging therapies
A: in relapse/refractory lymphoma, with
many rapid changes in the field. But like
everything else, when you have these new
therapies being developed, it produces new
unmet needs. Clearly, one of the unmet needs
is now generated by CAR T-cell therapies.
There is no question that CAR T-cell therapies
have been a major factor and revolutionized
therapy of patients in the third line and second line. But unfortunately, [approximately]
50% to 60% of patients will still relapse after
CAR T-cell [therapy]. A lot of those patients
are profoundly cytopenic. Those patients
who relapse after CAR T-cell therapy have
very poor outcomes, with median survival
measured in months. This is a huge unmet
need. We either have to improve CAR T-cell
therapy in the first place, so fewer patients
relapse through either improving the product
or some consolidation strategies early on, or
we have to develop better post–CAR T cell
salvage therapy options. Here is where the
bispecific antibodies and some of the other
developments are looking very promising.
Tafasitamab, lenalidomide, and other CD19
antibodies, [such as] cetuximab [Erbitux],
are also quite promising in this space.

longer follow-up, I hope the durability of this
response [to] bispecifics will be similar to
what we see with the tafasitamab and lenalidomide or other combinations or CAR T
cells. This will propel those bispecific antibodies to early lines of therapy. The other
advantage of bispecific antibodies is that in
contrast to CAR T cells, you can combine
them with different therapies. Bispecifics can
be combined with tafasitamab and lenalidomide and can be combined with other antibody-drug conjugates [such as] rituximab or
even chemotherapy. There [are] more and
more emerging data, so those combinations
are safe and quite effective. I think in the
upcoming [American Society of Hematology]
meeting, we’ll see additional reports about
durability of response to the simulation of
bispecific antibodies and about the activity
and visibility of those combinations from
undergoing phase 1 and phase 2 studies. TT
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R/R DLBCL: Data from
the RE-MIND2 Trial
In a Case-Based Peer Perspective,
Matthew Lunning, DO, University of
Nebraska Medical Center, shares data from
the RE-MIND2 trial [NCT04697160]. The
patient experienced travel-related challenges
and a lack of a care support network,
so giving tafasitamab-lenalidomide in
the third line was explored. View more at
targetedonc.com/link/1881
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to seeing?
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Hamid Discusses Frontline Options in a Case
of Infiltrative Basal Cell Carcinoma
By Jordyn Sava

T

ARGETED ONCOLOGY TM WAS joined on Twitter by Omid
A. Hamid, MD, chief of translational research and immunotherapy and director of melanoma therapeutics at The Angeles Clinic and Research Institute in California, for the discussion
of an 88-year-old man with infiltrative basal cell carcinoma (BCC).
In a Twitter poll ahead of the discussion, Targeted Oncology™
followers shared their thoughts on whether they would give cemiplimab-rwlc (Libtayo) as frontline therapy for this patient, with
66.7% voting yes and 33.3% voting no.

Targeted Oncology @TargetedOnc • May 19
Would you give cemiplimab as frontline therapy for this patient?
Yes

66.7%

No

33.3%

Hamid, however, added that “the approval of cemiplimab is
in patients not amenable to local treatment measures [radiation
or surgery] and not candidates for hedgehog inhibitors [HHIs].
There are multiple neoadjuvant trials to understand the role for
early immunotherapy in improving outcomes, [and] remember
a switch to HHI in patients with stable disease in 9 months is
part of the label.”

Omid Hamid MD @OmidHamidMD • May 20
Replying to @TargetedOnc and @angelesclinic
I would get surgical/radiation opinions with poorly defined,
recurrent lesions in patients immunosuppressed or occur in a
site of previous radiation. Also if they have perineural invasion
and an aggressive growth pattern. @angeles we review in
conference @CSCancerCare

Omid Hamid MD @OmidHamidMD • May 20
Replying to @TargetedOnc and @angelesclinic
huge issue with deformative lesions that lend to #neoadjuvant
therapy in #CSCC #squamous #skin
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To stratify BCC to determine treatment options—given the
patient’s high risk for recurrence—Hamid noted that mask areas,
including across the center of the face, eyelids, eyebrows, periorbital and postauricular areas, temple, ears, nose, and lips, are
considered high-risk areas. For the limited number of individuals
with BCC who end up reporting the occurrence of locoregional or
distant metastases, which result in an increased risk for mortality
and the need for alternative approaches to therapy, systemic therapy would be considered.
Then high-risk lesions—which are usually larger than 2 cm on
the trunk and/or extremities or locally advanced lesions in cheeks,
forehead, scalp, neck, and pretibial area larger than 1 cm—would
be candidates for surgery or radiation.
Treatment options available include resection, radiation, or even
neoadjuvant evaluation and treatment. Hamid added that this
patient would be a good candidate to enroll in a clinical trial.

Omid Hamid MD @OmidHamidMD • May 20
Replying to @TargetedOnc and @angelesclinic
If treated with Hedgehog Inhibitors in first line, the standard
first line, patients with toxicity would need dose delays
as dose reductions are not possible. Differential dosing
regimens are available.

Omid Hamid MD @OmidHamidMD • May 20
Replying to @TargetedOnc and @angelesclinic
Also consider #lmmunotherapy with #PD1 inhibitors
#cemiplimab is approved in the setting of HHI intolerance.

Hamid does not believe that dose reduction would be possible
for patients given HHIs because “[these agents] have toxicities
that are difficult to control. Many regimens with breaks are
appropriate, but they cannot be dosed in a dose reduction or in
[alternate]-day fashion given pharmacokinetics. Consider breaks
when toxicity occurs.”
Further, in patients for whom HHIs are contraindicated due
to toxicity, Hamid would use cemiplimab as first-line therapy
because he is a proponent of immunotherapy as a single agent or
combination as an expanding first-line option.
Many unmet needs remain in this space, including understanding
surveillance regimen, sequencing therapy, combination therapy
and its benefits, the role of newer medications such as CTLA-4/
PD-1 combinations, local therapy, adjuvant clinical trials, and
molecular indicators of response and recurrence.

In an interview with Targeted Therapies in Oncology™ following the Twitter exchange, Hamid discussed key takeaways
from the chat, including the ways he would treat the patient discussed in the case.
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Targeted Therapies in Oncology™: What
did you think of those poll results? Do
you agree with the overall response?
HAMID: I do agree with the overall
response. [Although HHIs] make a lot of
sense and they target the Hedgehog pathway and mutations very well, what we
found is a difficulty [tolerating them] for an
extended period of time. Given the severe
disfigurement, morbidity, and mortality of
locally advanced or metastatic BCC, we’ve
been forced to utilize these drugs. They
come with significant [adverse] events [and]
a frequent dose hold, and we’ve been throwing our hands up in the air. What you are
seeing now is a therapy that makes sense.
Basal cell carcinoma has the highest mutational burden of any solid tumor, and therefore, it indicates a high chance of response
to immunotherapy—with immunotherapy
showing greater duration of response and
persistence than targeted therapy [with
how familiar we are] with immunotherapy
through PD-1 inhibitors and other solid
tumors. It just makes sense.
How do you stratify basal cell carcinoma
to determine treatment options?
I look at those patients who are at a high risk
for recurrence and discuss with them clinical trials that are available. I should mention
that there are adjuvant clinical trials. In
basal cell carcinoma, there’s one being run
now by Regeneron for high-risk lesions,
those with nodal involvement, perineural
involvement. And those [trials] will help us

understand the role of adjuvant therapy. This
is a paradigm that’s being utilized in other
solid tumors [for which] we’ve seen responses to immunotherapy, including renal cell
carcinoma and melanoma. So it just makes
sense. Those who have recurred multiple
times post radiation and surgery are the
[patients] that even if they’re amenable to
surgery are going to recur again. So those
are [patients for whom] you would initiate
an earlier systemic therapeutic option.
Considering that the patient we
discussed has a high risk for
recurrence, what would be some
available treatment options?
[The] neoadjuvant approach has been looked
at in clinical trials with Hedgehog pathway
inhibitors, and we’ve seen a high response
rate in disease control. I think that’s one way
you think about decreasing the morbidity of
surgery. So neoadjuvant approaches, whether
they be with Hedgehog pathway inhibitors or
immunotherapy with checkpoint inhibitors,
look to decrease the morbidity of a surgical
procedure or radiation. They’re completely
indicated in places where surgery would be
reformative. They’re completely indicated in
places where you don’t think that you can give
radiation or surgery; those are usually near the
area of the eye where they may lead to difficulties with vision, etc. And they make sense in a
scientific manner, which is to say that if I had
a patient like this, I’d look for a clinical protocol where the disease is biopsied, treatment
is given, and the response is noted. And we

can look through the pre- and post biopsies,
blood, and look for predictive or prognostic
markers that may help us be able to fashion
bespoke therapies for our [patients with]
locally advanced and metastatic [BCC].
Can you expand on the unmet needs
in this space? What ongoing efforts are
there to improve care for these patients?
We don’t have a lot of information in regard
to predictive markers. We don’t have a lot of
information in regard to prognostic markers. We don’t have enough adjuvant and new
adjuvant trials to help us. We’ve seen that
these nonmelanoma skin cancers have high
tumor mutational burden, [so my thought
process for] basal and squamous cell carcinoma is the same—that they can be used for
[combination] therapies to increase response
rate and increase durability of response.
What would you consider the main
takeaways of the tweet chat?
I think it’s a great option to utilize a platform
to bring these patients in. When we did the
trials with HHIs, patients who had never
seen a medical oncologist came out of the
woodwork to be treated. I would emphasize
that these were patients who underwent significant disfiguring surgeries and radiation
in a multitude fashion over and over again.
They were getting [surgeries that disfigured
them] or radiation was failing them, and
they have now come into a pathway that
has multidisciplinary care available for
these patients. TT
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