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ACCORDING TO AN update 
from the phase 1/2 CodeBreaK 
100 trial (NCT03600883), 

sotorasib (Lumakras) achieved an 
overall survival (OS) rate of 32.5% (95% 
CI, 25.0%-40.2%) at 2 years in patients 
with KRAS G12C–mutant non–small 
cell lung cancer (NSCLC), according 
to data presented during the Ameri-
can Association for Cancer Research 
Annual Meeting 2022 (TABLE1).1,2

Additional results showed that the 
overall response rate (ORR) achieved 
with sotorasib was 40.7% (95% CI, 

33.3%-48.4%) and the 
disease control rate 
(DCR) was 83.7% (95% 
CI, 77.3%-88.9%). More-
over, the median dura-
tion of response (DOR) 
was 12.3 months (95% 
CI, 7.1-15.0), and 50.6% 

(95% CI, 37.4%-62.4%) of patients who 
responded did so for at least 12 months.

The median progression-free 
survival (PFS) was 6.3 months (95% 
CI, 5.3-8.2) and the median OS was 
12.5 months (95% CI, 10.0-17.8). At 
1 year, the OS rate was 50.8% (95% 
CI, 42.8%-58.2%).

“In this longest follow-up of patients 
on any KRAS G12C inhibitor, sotorasib 
demonstrated very meaningful and 
durable effi cacy, as well as a safety
profi le [that was] consistent with 
what had been [previously] reported,” 
Grace K. Dy, MD, chief of thoracic 
oncology and professor of oncology at 
Roswell Park Comprehensive Cancer 
Center in Buffalo, New York, said in 

IN PATIENTS WITH primary or 
secondary central nervous sys-
tem (CNS) large B-cell lymphoma 

(LBCL) and relapsed or refractory 
disease, the chimeric antigen receptor 
(CAR) T-cell agents, 
axicabtagene ciloleu-
cel (axi-cel; Yescarta), 
tisagenlecleucel (tisa-
cel; Kymriah), and liso-
cabtagene maraleucel 
(liso-cel; Breyanzi), 
induced responses 
without increased risk of cytokine 
release syndrome (CRS) or immune 
effector cell–associated neurotoxicity 
syndrome (ICANS).1

According to a systematic review 
and analysis of published data pre-
sented at the 2022 Transplantation 
& Cellular Therapy Meetings, among 
113 patients who met the review’s 
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DIFFERENCES IN SUBSEQUENT 
treatments of anticancer medication 
affected the overall survival (OS) 

treatment effect in patients with advanced 
renal cell carcinoma (aRCC) treated with 
lenvatinib (Lenvima) plus everolimus (Afi ni-
tor) vs sunitinib (Sutent) in 2 of the 3 arms 
of the CLEAR trial (NCT02811861). Post 
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Indication 
PLUVICTO™ (lutetium Lu 177 vipivotide tetraxetan) is  
indicated for the treatment of adult patients with prostate-
specific membrane antigen (PSMA)-positive metastatic 
castration-resistant prostate cancer (mCRPC) who have been 
treated with androgen receptor (AR) pathway inhibition and 
taxane-based chemotherapy.

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  

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

NOW APPROVED

Not an actual patient.
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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.

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):1091-
1103. 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. 

© 2022 Advanced Accelerator Applications. All Rights Reserved. 
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In the pivotal phase 3 VISION trial, PLUVICTO + BSOC vs BSOC alone1-4: 

Significantly improved ORR1,4a

30% VS 2% 
of patients, respectively

Significantly improved median OS1,2 

15.3 VS 11.3 
months, respectively

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

P<0.001

(N=551 vs 280)

Significantly improved rPFS3

8.7 VS 3.4
months, respectively

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

P<0.001

(N=385 vs 196)

CR: 6% vs 0%  
PR: 24% vs 2%  

P<0.001b 

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

Alternate Primary End Points Key Secondary End Point

Interpretation of the magnitude of the rPFS effect was limited due to a high degree of censoring from early dropout in the control arm

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

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.

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

 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 radioprotec-
tion 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, thrombo-
cytopenia, 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 dis-
continue 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 mech -
anism 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 contracep-
tion 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 

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

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%). 

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. 

 

Clinically relevant adverse reactions in < 5% of patients who received PLUVICTO plus BSoC 
included dry eye, vertigo, and pancytopenia (including bicytopenia). 

 

Table 3: Adverse Reactions (≥ 5%) in Patients with PSMA-positive mCRPC Who Received  
PLUVICTO Plus BSoC in VISION 

Adverse Reactions PLUVICTO Plus BSoC 
(N = 529)

BSoC 
(N = 205)

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

General disorders
  Fatigue 43 6 23 1.5

  Decreased appetite 21 1.9 15 0.5

  Weight decreased 11 0.4 9 0

  Peripheral edemaa 10 0.4 7 0.5

  Pyrexia 7 0.4 3.4 0

Gastrointestinal disorders
  Dry mouthb 39 0 0.5 0

  Nausea 35 1.3 17 0.5

  Constipation 20 1.1 11 0.5

  Vomitingc 19 0.9 6 0.5

  Diarrhea 19 0.8 2.9 0.5

  Abdominal paind 11 1.1 6 0.5

Blood and lymphatic system disorders
  Anemia 32 13 13 4.9

  Thrombocytopenia 17 8 4.4 1

Renal and urinary disorders
  Urinary tract infectione 12 3.8 1 0.5

  Acute kidney injuryf 9 3.2 6 2.9

Nervous system disorders
  Dizziness 8 0.9 4.4 0

  Headache 7 0.8 2 0

  Dysgeusiag 7 0 1.5 0
Abbreviation: BSoC, best standard of care. 
aPeripheral edema includes peripheral edema, fluid retention, and fluid overload. 
bDry mouth includes dry mouth, aptyalism, and dry throat. 
cVomiting includes vomiting and retching. 
dAbdominal pain includes abdominal pain, abdominal pain upper, abdominal discomfort, abdominal 
pain lower, abdominal tenderness, and gastrointestinal pain. 
eUrinary tract infection includes urinary tract infection, cystitis, and cystitis bacterial. 
fAcute kidney injury includes blood creatinine increased, acute kidney injury, renal failure, and blood 
urea increased. 
gDysgeusia includes dysgeusia and taste disorder.

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 PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry

Decreased calcium 39 2.5 28 3

Decreased sodium 33 0.6c 23 1

Increased aspartate  
aminotransferase 28 1.1 18 1c

                                                                                                                                          (continued)

 

 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 mecha-
nism 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. 

8.3 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 pre-
scribing information]. 

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. 

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

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry
Increased creatinine 24 0.9c 14 0.5c

Increased potassium 24 0.6 18 0.5c

Increased sodium 11 0c 5 0c

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

 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 radioprotec-
tion 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, thrombo-
cytopenia, 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 dis-
continue 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 mech -
anism 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 contracep-
tion 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 

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

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%). 

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. 

 

Clinically relevant adverse reactions in < 5% of patients who received PLUVICTO plus BSoC 
included dry eye, vertigo, and pancytopenia (including bicytopenia). 

 

Table 3: Adverse Reactions (≥ 5%) in Patients with PSMA-positive mCRPC Who Received  
PLUVICTO Plus BSoC in VISION 

Adverse Reactions PLUVICTO Plus BSoC 
(N = 529)

BSoC 
(N = 205)

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

General disorders
  Fatigue 43 6 23 1.5

  Decreased appetite 21 1.9 15 0.5

  Weight decreased 11 0.4 9 0

  Peripheral edemaa 10 0.4 7 0.5

  Pyrexia 7 0.4 3.4 0

Gastrointestinal disorders
  Dry mouthb 39 0 0.5 0

  Nausea 35 1.3 17 0.5

  Constipation 20 1.1 11 0.5

  Vomitingc 19 0.9 6 0.5

  Diarrhea 19 0.8 2.9 0.5

  Abdominal paind 11 1.1 6 0.5

Blood and lymphatic system disorders
  Anemia 32 13 13 4.9

  Thrombocytopenia 17 8 4.4 1

Renal and urinary disorders
  Urinary tract infectione 12 3.8 1 0.5

  Acute kidney injuryf 9 3.2 6 2.9

Nervous system disorders
  Dizziness 8 0.9 4.4 0

  Headache 7 0.8 2 0

  Dysgeusiag 7 0 1.5 0
Abbreviation: BSoC, best standard of care. 
aPeripheral edema includes peripheral edema, fluid retention, and fluid overload. 
bDry mouth includes dry mouth, aptyalism, and dry throat. 
cVomiting includes vomiting and retching. 
dAbdominal pain includes abdominal pain, abdominal pain upper, abdominal discomfort, abdominal 
pain lower, abdominal tenderness, and gastrointestinal pain. 
eUrinary tract infection includes urinary tract infection, cystitis, and cystitis bacterial. 
fAcute kidney injury includes blood creatinine increased, acute kidney injury, renal failure, and blood 
urea increased. 
gDysgeusia includes dysgeusia and taste disorder.

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 PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry

Decreased calcium 39 2.5 28 3

Decreased sodium 33 0.6c 23 1

Increased aspartate  
aminotransferase 28 1.1 18 1c

                                                                                                                                          (continued)

 

 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 mecha-
nism 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. 

8.3 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 pre-
scribing information]. 

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. 

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

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry
Increased creatinine 24 0.9c 14 0.5c

Increased potassium 24 0.6 18 0.5c

Increased sodium 11 0c 5 0c

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

 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 radioprotec-
tion 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, thrombo-
cytopenia, 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 dis-
continue 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 mech -
anism 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 contracep-
tion 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 

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

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%). 

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. 

 

Clinically relevant adverse reactions in < 5% of patients who received PLUVICTO plus BSoC 
included dry eye, vertigo, and pancytopenia (including bicytopenia). 

 

Table 3: Adverse Reactions (≥ 5%) in Patients with PSMA-positive mCRPC Who Received  
PLUVICTO Plus BSoC in VISION 

Adverse Reactions PLUVICTO Plus BSoC 
(N = 529)

BSoC 
(N = 205)

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

General disorders
  Fatigue 43 6 23 1.5

  Decreased appetite 21 1.9 15 0.5

  Weight decreased 11 0.4 9 0

  Peripheral edemaa 10 0.4 7 0.5

  Pyrexia 7 0.4 3.4 0

Gastrointestinal disorders
  Dry mouthb 39 0 0.5 0

  Nausea 35 1.3 17 0.5

  Constipation 20 1.1 11 0.5

  Vomitingc 19 0.9 6 0.5

  Diarrhea 19 0.8 2.9 0.5

  Abdominal paind 11 1.1 6 0.5

Blood and lymphatic system disorders
  Anemia 32 13 13 4.9

  Thrombocytopenia 17 8 4.4 1

Renal and urinary disorders
  Urinary tract infectione 12 3.8 1 0.5

  Acute kidney injuryf 9 3.2 6 2.9

Nervous system disorders
  Dizziness 8 0.9 4.4 0

  Headache 7 0.8 2 0

  Dysgeusiag 7 0 1.5 0
Abbreviation: BSoC, best standard of care. 
aPeripheral edema includes peripheral edema, fluid retention, and fluid overload. 
bDry mouth includes dry mouth, aptyalism, and dry throat. 
cVomiting includes vomiting and retching. 
dAbdominal pain includes abdominal pain, abdominal pain upper, abdominal discomfort, abdominal 
pain lower, abdominal tenderness, and gastrointestinal pain. 
eUrinary tract infection includes urinary tract infection, cystitis, and cystitis bacterial. 
fAcute kidney injury includes blood creatinine increased, acute kidney injury, renal failure, and blood 
urea increased. 
gDysgeusia includes dysgeusia and taste disorder.

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 PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry

Decreased calcium 39 2.5 28 3

Decreased sodium 33 0.6c 23 1

Increased aspartate  
aminotransferase 28 1.1 18 1c

                                                                                                                                          (continued)

 

 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 mecha-
nism 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. 

8.3 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 pre-
scribing information]. 

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. 

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

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry
Increased creatinine 24 0.9c 14 0.5c

Increased potassium 24 0.6 18 0.5c

Increased sodium 11 0c 5 0c

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.
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Improving Outcomes 
With Novel Combinations 
Continues To Be 
an Eff ective Strategy

Not too long ago, eff orts to improve chemotherapy’s bene-
fi ts were a mainstay of cancer treatment. Some cytotoxic 
combinations, such as cyclophosphamide, doxorubi-

cin hydrochloride (hydroxydaunorubicin), vincristine sulfate 
(Oncovin), and prednisone, continue to be used in hematologic
 malignancies today. 

With the discovery of anti–PD-1/PD-L1 agents, similar 
eff orts have focused on innovative combinations that use 
immunotherapy agents or targeted agents as a therapeutic 
backbone. Immune checkpoint inhibitors combined with che-
motherapy, radiation therapy, vaccine technology, and other 
types of immunotherapies undergo extensive investigation.

Many of the presentations covered in this issue focus 
on innovative combinations. In our coverage from the 
Transplantation & Cellular Therapy Meeting, the mono-
clonal antibody, JSP191, combined with fl udarabine and 
low-dose total-body radiation (pages 47-55) was shown to 
have minimal residual disease characteristics and a well-
tolerated safety profi le in older patients with myelodysplas-
tic syndrome/acute myeloid leukemia who were receiving 
allogeneic hematopoietic cell transplantation. In this popu-
lation, transplantation has demonstrated feasibility in adults 
70 years and older, but fi nding the optimal conditioning regi-
men for even older patients remains diffi  cult. 

During the American Association for Cancer Research
Annual Meeting, investigators reported impressive response 
rates, durable responses, and manageable toxicities in an 
early-phase trial evaluating nivolumab (Opdivo) combined 
with a PD-L1/IDO peptide vaccine in patients with metastatic 
melanoma (page 36). Encouragingly, patients with stage M1a or 
M1b disease had an objective response rate of 69% and 
complete remission rate of 46%. 

A presentation during the International Kidney Cancer Sym-
posium (IKCS): Europe evaluated the triplet combination of 
nivolumab, ipilimumab (Yervoy), and cabozantinib (Cabometyx) 
that off ers a preview of future outcomes in patients with untreat-
ed, advanced renal cell carcinoma (page 58). Patients in the 
treatment arm had a median progression-free survival (PFS) of 
9.9 months by blinded independent central review.

Another study presented at IKCS evaluated the diff erence 
between 2 regimens in patients with metastatic renal cell carci-
noma treated with frontline immunotherapy. Investigators noted 
no statistical diff erence between pembrolizumab (Keytruda) 
plus axitinib (Inlyta) vs nivolumab plus ipilimumab (page 59). 
Responses, overall survival, and PFS were similar in patients 
treated with these respective regimens. 

Exploring novel combinations will continue to be a win-
ning strategy to reach optimal outcomes, which we will 
continue sharing in future issues of Targeted Therapies in 
Oncology™. TT
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IN THIS MONTH’S 10-year anniversary issue of Targeted Therapies in 
Oncology™ (TTO), we feature an article on the evolution of immunotherapy 
approaches in oncology over the past decade. It is amazing to think about 

how much immunotherapy has changed the practice of oncology.
I have a somewhat fuzzy memory of a lecture I attended more than 20 years 

ago as a fi rst-year oncology fellow at Memorial Sloan Kettering Cancer Center 
in New York, New York. If I am not mistaken, I think the lecturer was the 
emerging star Jedd D. Wolchok, MD, PhD, and the topic was melanoma. Dr Wol-
chok showed old photographs of patients whose melanoma had spontaneously 
regressed. Simultaneously with the regression of their melanomas, some of 
these patients developed vitiligo, suggesting that, in these rare and lucky indi-
viduals, their immune systems had fi gured out a way to attack melanocytes. 
These observations had convinced many scientists that fi nding ways to direct 
the immune system to attack cancer cells could help overcome the limitations 
of conventional chemotherapy, which seemed to have reached its potential as 
a therapeutic modality for cancer. I remember in the early 2000s being some-
what pessimistic about the potential of such efforts, given that attempts to 
harness the immune system to treat cancer had been largely unsuccessful and 
chemotherapy and targeted therapies were the mainstays of cancer treatment. 

How wrong I was.
Fast forward 20 years and we now have seen tumor-directed monoclonal anti-

bodies, antibody-drug conjugates, cancer vaccines, checkpoint inhibitors, oncolytic 
viruses, and chimeric antigen receptor (CAR)–modifi ed cellular therapies change 
how we treat both solid tumors and hematologic malignancies. And of course, the 
fi eld of immunotherapy for cancer is showing no signs of slowing down. Bispecifi c 
antibodies to redirect T cells toward malignant target cells are demonstrating potent 
activity in hematological malignancies and will likely be in the clinic soon. Inhibition 
of novel targets such as LAG3 and TIGIT is emerging as a way of making immuno-
therapy work better. Natural killer cells are undergoing evaluation as cellular therapy. 
Allogeneic CARs are being explored for their potential to deliver therapeutic cells.

For me, the take-home message of the cancer immunotherapy story is that basic 
and clinical investigators working together have created novel effective treatments 
that have moved the fi eld of oncology way beyond what I was able to foresee as an 
oncology fellow 20 years ago. The dramatic progress in our fi eld has been the 
result of collaborative efforts, with countless individuals each playing a small role 
to push the fi eld forward, leading to better outcomes for patients with cancer. TT
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BEVACIZUMAB-MALY (ALYMSYS)  |   APRIL 19, 2022

The FDA has granted approval to the biologics license application 
for bevacizumab-maly (Alymsys), making it the third biosimilar 
of bevacizumab (Avastin) approved in the United States, accord-
ing to a news release from Amneal Pharmaceuticals, Inc.

Bevacizumab was fi rst granted approval by the FDA in 2004 in 
combination with chemotherapy for the treatment of patients with met-
astatic colorectal cancer (mCRC). Other FDA approvals followed for 
patients with nonsquamous non–small cell lung cancer (NSCLC), glio-
blastoma, metastatic renal cell carcinoma (RCC), and cervical cancer.

Bevacizumab-maly is a vascular endothelial growth factor in-
hibitor. Mirroring the indications for bevacizumab, bevacizumab-
maly is approved to treat patients with mCRC, in combination 
with intravenous fl uorouracil-based chemotherapy in the fi rst- or 
second-line setting, and mCRC in combination with fl uoropyrimi-
dine-irinotecan- or fl uoropyrimidine-oxaliplatin-based chemother-
apy for second-line treatment in those who have progressed on a 
fi rst-line bevacizumab product regimen.

In lung cancer, bevacizumab-maly is approved as a fi rst-line 
therapy for NSCLC in combination with carboplatin and paclitaxel.

Bevacizumab-maly is also indicated for the treatment of 
recurrent glioblastoma in adults; metastatic RCC in combination 
with interferon-alfa; as well as persistent, recurrent, or metastatic
cervical cancer, in combination with paclitaxel and cisplatin 
(Platinol) or paclitaxel and topotecan (Hycamtin); and epithelial 
ovarian, fallopian tube, or primary peritoneal cancer, in combina-
tion with paclitaxel.

Considering its biosimilarity to bevacizumab, com-
mon adverse events to be expected with bevacizumab-
maly include epistaxis, headache, hypertension, rhinitis, protein-
uria, taste alteration, dry skin, rectal hemorrhage, lacrimation 
disorder, back pain, and exfoliative dermatitis. Label warnings 
for the biosimilar may include perforation or fi stula, arterial 
thromboembolic events, venous thromboembolic events, hyper-
tension, posterior reversible encephalopathy syndrome, protein-
uria, infusion reactions, and ovarian failure.

 AVAILABLE AT TARGETEDONC.COM/LINK/1753

FAM-TRASTUZUMAB DERUXTECAN-NXKI (ENHERTU)  |   MAY 4, 2022

The FDA has granted approval to fam-trastuzumab deruxtecan-
nxki (T-DXd; Enhertu) for the treatment of adult patients with 
unresectable or metastatic HER2-positive breast cancer who have 
received a prior anti-HER2−based regimen either in the metastatic 
setting or in the neoadjuvant or adjuvant setting and have devel-
oped disease recurrence during or within 6 months of completing 
therapy, according to the FDA.

The announcement follows a review of results from the phase 3 
DESTINY-Breast03 trial as part of the FDA’s Real-Time Oncology Re-
view and Project Orbis programs. T-DXd showed a statistically signifi -
cant and clinically meaningful improvement inf progression-free surviv-
al (PFS) compared with ado-trastuzumab emtansine (T-DM1; Kadcyla). 

DESTINY-Breast03 is a phase 3, multicenter, randomized, 
open-label, active-controlled study (NCT03529110). The study in-
cluded 524 patients, randomized 1:1 to receive either T-DXd or 
T-DM1. The primary end point of the study was PFS by blinded inde-
pendent central review (BICR), and secondary end points included
overall survival, objective response rate (ORR), duration of 
response, PFS by investigator assessment, and safety.

Subjects in the study had a median age of 54.3 years (range, 27.9-
83.1) in the experimental arm compared with 54.2 years (range, 20.2-
83.0) in the control arm. Most patients were from Asian countries, 
including 57.1% of the T-DXd arm vs 60.8% of the T-DM1 arm. Most 
patients in the T-DXd arm vs the T-DM1 arm also had an ECOG perfor-
mance status of 0 (59.0% vs 66.5%), hormone receptor−positive dis-
ease (50.2% vs 51.0%), and no presence of brain metastases (76.3% vs 
80.2%), and most had visceral disease (70.5% vs 70.3%), respectively.

The majority of patients were previously treated. Most pa-
tients in the study had 1 prior line of therapy. Over 21% of the 
experimental arm vs 24.7% of the control arm had received 2 pri-
or lines of therapy. Some study subjects also received 5 or more 

prior lines of therapy. Prior therapy for cancer was predominantly 
trastuzumab, but 62.1% of the T-DXd arm vs 60.1% of the T-DM1 
arm received prior pertuzumab (Perjeta). 

The median follow-up for patients with HER2-positive metastatic 
breast cancer was 15.5 months (range, 15.1-16.6) in the experimen-
tal arm and 13.9 months (range, 11.8-15.1) in the control arm. The 
median PFS by BICR was not reached (95% CI, 18.5-not evaluable 
[NE]) vs 6.8 months (95% CI, 5.6-8.2), respectively (HR, 0.28; 95% 
CI, 0.22-0.37; P = .0001). The 12-month PFS rate by BICR was 75.8% 
(95% CI, 69.8%-80.7%) in the T-DXd arm compared with 34.1% (95% 
CI, 27.7%-40.5%) in the T-DM1 arm. The median PFS per investigator 
assessment was 25.1 months (95% CI, 22.1-NE) with the experimen-
tal therapy compared with 7.2 months (95% CI, 6.8-8.3) in the T-DM1 
arm (HR, 0.21; 95% CI, 0.20-0.35; P = 6.5 × 10-24). PFS was favorable 
for the experimental arm across all assessed subgroups.

The confi rmed ORR in the population treated with T-DXd was 
79.7% (95% CI, 74.3%-84.4%) vs only 34.2% (95% CI, 28.5%-40.3%) 
in the T-DM1 arm (P < .0001). Complete responses were observed 
in 16.1% of the T-DXd arm compared with 8.7% of the control arm, 
and partial responses and stable disease were observed in 63.6% 
and 16.9% vs 25.5% and 42.6%, respectively. Of those enrolled, 
21 patients in the study were NE for response. The disease control 
rates were 96.6% in the T-DXd arm vs 76.8% in the T-DM1 arm.

Treatment-emergent adverse events were observed in 98.1% of 
the T-DXd arm compared with 86.6% of the T-DM1 arm. Events were 
grade 3 or higher for 45.1% of the experimental arm compared with 
39.8% of the control arm. Treatment discontinuation related to the 
study drug occurred in 12.8% of the T-DXd arm vs 5.0% of the T-DM1 
arm, and dose reductions occurred in 21.4% vs 12.6%, respectively.

 AVAILABLE AT TARGETEDONC.COM/LINK/1751

8 Targeted Therapies in Oncology | Vol. 11 No. 8

FDA APPROVAL

R
EG

U
LA

TO
R

Y
 R

O
U

N
D

U
P

Sign up for our daily e-newsletters, which feature trending news, FDA news, 
tumor type-focused news, and interviews with oncology experts.
Scan the code or visit https://bit.ly/3cjHf5X



TORIPALIMAB (TUOYI)  |   MAY 2, 2022

The FDA has issued a complete response letter regarding the biolog-
ics license application (BLA) for toripalimab (Tuoyi) in combination 
with gemcitabine and cisplatin as fi rst-line treatment for patients with 
advanced recurrent or metastatic nasopharyngeal carcinoma (NPC), as 
well as for toripalimab monotherapy in the second-line or later treatment 
of recurrent or metastatic NPC after platinum-containing chemotherapy.

The BLA for toripalimab with or without chemotherapy for the 
treatment of advanced recurrent or metastatic NPC was granted
priority review by the FDA in November 2021. The application 
was supported by fi ndings from the phase 2 POLARIS-02 trial 
(NCT02915432) and the phase 3 JUPITER-02 trial (NCT03581786). 

A total of 190 patients were included in the single-arm, multicenter 
phase 2 study. Patients received 3 mg/kg of toripalimab once every 
2 weeks until confi rmed disease progression or unacceptable toxicity. 

The overall response rate (ORR) observed in the study was 
20.5% (95% CI, 15.0%-27.0%), and the disease control rate was 
40.0% (95% CI, 33.0%-47.3%). The median progression-free survival 
(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 most common treatment-related adverse events observed

with toripalimab were hypothyroidism (23.7%), anemia (15.3%), 
and aspartate aminotransferase increase (15.3%).

For the toripalimab plus chemotherapy indication, the study included 
289 patients with advanced NPC in the recurrent or metastatic setting 
who had not received prior chemotherapy. Patients were randomized 1:1 
to receive either toripalimab  240 mg in combination with chemotherapy 
of gemcitabine 1000 mg/m2 or cisplatin 80 mg/m2 every 3 weeks or 
matching placebo in combination with either gemcitabine or cisplatin. 

There was a 13.2-month improvement in PFS (HR, 0.52; 95% CI, 
0.37-0.73; P < .0001) and an 11.7 percentage point improvement in 
ORR (95% CI, 1.7-21.2; P = .0221) with toripalimab and chemotherapy 
vs placebo and chemotherapy. The median PFS with toripalimab was 
21.4 months compared with 8.2 months in the placebo arm. In patients 
treated with toripalimab, the ORR was 78.8% vs 67.1% in the placebo arm. 

No new safety signals were seen in the study as of the data cutoff  
date. Grade 3 or higher adverse events (AEs) were observed in 89.7% 
of the toripalimab arm compared with 90.2% of the control arm. AEs 
were fatal in 2.7% of the toripalimab arm vs 2.8% of the placebo arm. 

 AVAILABLE AT TARGETEDONC.COM/LINK/1754

SURUFATINIB (SULANDA)  |   MAY 2, 2022

The FDA issued a complete response letter (CRL) to surufatinib (Su-
landa) for the treatment of pancreatic and extra-pancreatic neuroen-
docrine tumors (NETs), according to HUTCHMED Limited. Supporting 
data come from 2 positive phase 3 trials, SANET-p (NCT02589821) and 
SANET-ep (NCT02588170) in China. Both studies in China examined 
patients with NETs, whereas data from a US study (NCT02549937) 
evaluated patients with pancreatic and nonpancreatic NETs.

Surufatinib demonstrated effi  cacy and safety in both the SANET-p 
and SANET-ep studies, which led to its approval in China. However, an 
approval is not currently supported  in the United States as the CRL 
indicated a multiregional clinical trial is required.  

The SANET-ep trial evaluated patients with advanced extra-
pancreatic NETs who were treated with surufatinib 300 mg 
vs placebo. Patients were randomly assigned to receive 
surufatinib or placebo. The primary end point of the study was 
investigator-assessed progression-free survival (PFS) in the 
intention-to-treat population, and it was predicted that the treat-
ment would lead to PFS events in 70% of the patient population. 

Investigator-assessed median PFS was 19.2 months (95% CI, 
7.4-11.1) with surufatinib vs 3.8 months (95% CI, 3.7-5.7) with placebo 
(HR, 0.33; 95% CI, 0.22-0.50; P < .0001). The study met the prespeci-
fi ed criteria of early termination based on the PFS in the surufatinib arm 
being signifi cantly longer than in the placebo arm. It was suggested that 
surufatinib may be a new treatment option for patients with advanced 
extra-pancreatic NET, and the agent had a good benefi t-risk profi le.

The SANET-p trial included patients with advanced pancreatic 
NETs who were treated with surufatinib 300 mg or matching placebo. 
The primary end point was investigator-assessed PFS.

The investigator-assessed PFS was 10.9 months (95% CI, 
7.5-13.8) vs 3.7 months (95% CI, 2.8-5.6), respectively, for an HR of 
0.49 (95% CI, 0.32-0.76;  P = .0011). The study revealed signifi cant 
improvement in PFS with surufatinib and a tolerable safety profi le of 
the agent as treatment of patients with advanced pancreatic NETs, 
which allowed this trial to end early.  

 AVAILABLE AT TARGETEDONC.COM/LINK/1755

PI3 KINASE (PI3K) INHIBITORS  |   APRIL 21, 2022

The FDA’s Oncologic Drugs Advisory Committee (ODAC) has voted 
16 to 0 that future approvals of PI3 kinase (PI3K) inhibitors be 
supported by randomized data given observed toxicities in the drug 
class, data showing a detriment in overall survival (OS), and a nar-
row range between eff ective and toxic doses. One voter abstained 
from the vote. During the April 21, 2022, ODAC meeting, committee 
members were tasked to discuss the toxicities of PI3K inhibitors and 
whether randomized studies are needed to describe the benefi t-risk 
ratio of this class of drugs in patients with hematologic malignancies.

Nicole Gormley, MD, director, Division of Hematologic Malig-
nancies II (DHM II), Offi  ce of Oncologic Diseases, Offi  ce of New 
Drugs, Center for Drug Evaluation and Research, FDA, gave the 
opening presentation at the meeting and explained the evidence 
needed to support 4 PI3K inhibitor approvals.

“It is important to note that drugs granted accelerated approval 
or regular approval must meet the same statutory requirements for 
safety and eff ectiveness. For safety, there must be suffi  cient infor-
mation to determine that the drug is safe under the conditions pre-
scribed, recommended, or suggested. There must be substantial 

evidence of eff ectiveness that allows for the conclusion that the 
drug will have the eff ect it purports...,” Gormley explained.

In hematologic malignancies, PI3K inhibitors off er durable over-
all response rates (ORRs) as well as improvement in progression-
free survival (PFS). Gormley highlighted that the OS data in a trial 
of patients with chronic lymphocytic leukemia (CLL) or indolent 
non-Hodgkin lymphoma demonstrated worse OS in the PI3K in-
hibitor arm compared with the control arm.

“Although the trials show a favorable impact on effi  cacy end 
points...there have been higher rates of death, and the overall sur-
vival results are concerning,” Gormley said.

Study design for studies of PI3K inhibitors is also of concern 
within the FDA. Specifi cally, most clinical trials supporting FDA 
approvals in the drug class were single-arm studies. 

The committee noted that toxicities observed with PI3K inhib-
itors are an ongoing concern, and these toxicities diff er based on 
the mechanism of action.

 AVAILABLE AT TARGETEDONC.COM/LINK/1752
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TRODELVY attacks mTNBC with an antibody-drug conjugate (ADC) 
that binds to Trop-2.1

Based on preclinical data. May not correlate with clinical outcomes. 

For adult patients with unresectable locally advanced or 
metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

For adult patients with unresectable locally advanced or 
metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

A WAY IN
WITH TRODELVY

* TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY 
10 mg/kg as an intravenous infusion on Days 1 and 8 of a 21-day cycle (n=267) or physician's choice of single-agent chemotherapy (n=262), which 
included eribulin, vinorelbine, gemcitabine, or capecitabine. Patients were treated until disease progression or unacceptable toxicity. The e�  cacy 
analysis included Progression-Free Survival (PFS) in BM-neg patients (primary endpoint) by BICR based on RECIST 1.1 criteria, PFS for the full 
population (all patients with and without brain metastases), and Overall Survival (OS) vs single-agent chemotherapy.

 •  88% of the full population were BM-neg.1 Results in these patients were similar to those seen in the full population (all randomized patients).2

See exploratory � ndings for BM-positive population at TRODELVYHCP.com
 •  13% of patients in the TRODELVY group in the full population received only 1 prior line of systemic therapy in the metastatic setting (in addition 

to having disease recurrence or progression within 12 months of neoadjuvant /adjuvant systemic therapy). E�  cacy results for this subgroup of 
patients were consistent with those who had received at least 2 prior lines in the metastatic setting1

INDICATION
TRODELVY®(sacituzumab govitecan-hziy) is a Trop-2-directed antibody and 
topoisomerase inhibitor conjugate indicated for the treatment of adult patients 
with unresectable locally advanced or metastatic triple-negative breast cancer 
(mTNBC) who have received two or more prior systemic therapies, at least one 
of them for metastatic disease.

IMPORTANT SAFETY INFORMATION
BOXED WARNING: NEUTROPENIA AND DIARRHEA
•  Severe or life-threatening neutropenia may occur. Withhold TRODELVY 

for absolute neutrophil count below 1500/mm3 or neutropenic fever. 
Monitor blood cell counts periodically during treatment. Consider G-CSF 
for secondary prophylaxis. Initiate anti-infective treatment in patients 
with febrile neutropenia without delay.

•  Severe diarrhea may occur. Monitor patients with diarrhea and give � uid 
and electrolytes as needed. Administer atropine, if not contraindicated, 
for early diarrhea of any severity. At the onset of late diarrhea, evaluate 
for infectious causes and, if negative, promptly initiate loperamide. If 
severe diarrhea occurs, withhold TRODELVY until resolved to ≤Grade 1 
and reduce subsequent doses.

CONTRAINDICATIONS
• Severe hypersensitivity reaction to TRODELVY.

WARNINGS AND PRECAUTIONS
Neutropenia: Severe, life-threatening, or fatal neutropenia can occur and may 
require dose modi� cation. Neutropenia occurred in 61% of patients treated with 
TRODELVY. Grade 3-4 neutropenia occurred in 47% of patients. Febrile 
neutropenia occurred in 7%. Withhold TRODELVY for absolute neutrophil count 
below 1500/mm3 on Day 1 of any cycle or neutrophil count below 1000/mm3 on 
Day 8 of any cycle. Withhold TRODELVY for neutropenic fever. 
Diarrhea: Diarrhea occurred in 65% of all patients treated with TRODELVY. 
Grade 3-4 diarrhea occurred in 12% of patients. One patient had intestinal 
perforation following diarrhea. Neutropenic colitis occurred in 0.5% of patients. 
Withhold TRODELVY for Grade 3-4 diarrhea and resume when resolved to 
≤Grade 1. At onset, evaluate for infectious causes and if negative, promptly 
initiate loperamide, 4 mg initially followed by 2 mg with every episode of diarrhea 
for a maximum of 16 mg daily. Discontinue loperamide 12 hours after diarrhea 
resolves. Additional supportive measures (e.g., � uid and electrolyte substitution) 
may also be employed as clinically indicated. Patients who exhibit an excessive 
cholinergic response to treatment can receive appropriate premedication (e.g., 
atropine) for subsequent treatments.
Hypersensitivity and Infusion-Related Reactions: Serious hypersensitivity 
reactions including life-threatening anaphylactic reactions have occurred with 
TRODELVY. Severe signs and symptoms included cardiac arrest, hypotension, 
wheezing, angioedema, swelling, pneumonitis, and skin reactions. 
Hypersensitivity reactions within 24 hours of dosing occurred in 37% of patients. 
Grade 3-4 hypersensitivity occurred in 2% of patients. The incidence of 
hypersensitivity reactions leading to permanent discontinuation of TRODELVY 
was 0.3%. The incidence of anaphylactic reactions was 0.3%. Pre-infusion 
medication is recommended. Observe patients closely for hypersensitivity and 
infusion-related reactions during each infusion and for at least 30 minutes after 
completion of each infusion. Medication to treat such reactions, as well as 

emergency equipment, should be available for immediate use. Permanently 
discontinue TRODELVY for Grade 4 infusion-related reactions.
Nausea and Vomiting: Nausea occurred in 66% of all patients treated with 
TRODELVY and Grade 3 nausea occurred in 4% of these patients. Vomiting 
occurred in 39% of patients and Grade 3-4 vomiting occurred in 3% of these 
patients. Premedicate with a two or three drug combination regimen (e.g., 
dexamethasone with either a 5-HT3 receptor antagonist or an NK1 receptor 
antagonist as well as other drugs as indicated) for prevention of chemotherapy-
induced nausea and vomiting (CINV). Withhold TRODELVY doses for Grade 3 
nausea or Grade 3-4 vomiting and resume with additional supportive measures 
when resolved to Grade ≤1. Additional antiemetics and other supportive 
measures may also be employed as clinically indicated. All patients should be 
given take-home medications with clear instructions for prevention and 
treatment of nausea and vomiting.
Increased Risk of Adverse Reactions in Patients with Reduced UGT1A1 
Activity: Patients homozygous for the uridine diphosphate-glucuronosyl 
transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia, febrile 
neutropenia, and anemia and may be at increased risk for other adverse reactions 
with TRODELVY. The incidence of Grade 3-4 neutropenia was 67% in patients 
homozygous for the UGT1A1*28, 46% in patients heterozygous for the UGT1A1*28 
allele and 46% in patients homozygous for the wild-type allele. The incidence of 
Grade 3-4 anemia was 25% in patients homozygous for the UGT1A1*28 allele, 10% 
in patients heterozygous for the UGT1A1*28 allele, and 11% in patients homozygous 
for the wild-type allele. Closely monitor patients with known reduced UGT1A1 
activity for adverse reactions. Withhold or permanently discontinue TRODELVY 
based on clinical assessment of the onset, duration and severity of the observed 
adverse reactions in patients with evidence of acute early-onset or unusually severe 
adverse reactions, which may indicate reduced UGT1A1 function.
Embryo-Fetal Toxicity: Based on its mechanism of action, TRODELVY can cause 

teratogenicity and/or embryo-fetal lethality when administered to a pregnant 
woman. TRODELVY contains a genotoxic component, SN-38, and targets rapidly 
dividing cells. Advise pregnant women and females of reproductive potential of 
the potential risk to a fetus. Advise females of reproductive potential to use 
e� ective contraception during treatment with TRODELVY and for 6 months after 
the last dose. Advise male patients with female partners of reproductive 
potential to use e� ective contraception during treatment with TRODELVY and 
for 3 months after the last dose.

ADVERSE REACTIONS
In the ASCENT study (IMMU-132-05), the most common adverse reactions 
(incidence ≥25%) were fatigue, neutropenia, diarrhea, nausea, alopecia, anemia, 
constipation, vomiting, abdominal pain, and decreased appetite. The most 
frequent serious adverse reactions (SAR) (>1%) were neutropenia (7%), 
diarrhea (4%), and pneumonia (3%). SAR were reported in 27% of patients, and 
5% discontinued therapy due to adverse reactions. The most common Grade 3-4 
lab abnormalities (incidence ≥25%) in the ASCENT study were reduced 
neutrophils, leukocytes, and lymphocytes.

DRUG INTERACTIONS
UGT1A1 Inhibitors: Concomitant administration of TRODELVY with inhibitors of 
UGT1A1 may increase the incidence of adverse reactions due to potential increase in 
systemic exposure to SN-38. Avoid administering UGT1A1 inhibitors with TRODELVY.
UGT1A1 Inducers: Exposure to SN-38 may be substantially reduced in patients 
concomitantly receiving UGT1A1 enzyme inducers. Avoid administering UGT1A1 
inducers with TRODELVY.

GILEAD, TRODELVY, and the GILEAD and TRODELVY logos are trademarks of Gilead Sciences, Inc. 
©2021 Gilead Sciences, Inc. All rights reserved. 2021-US-TROT-00040 05/21

EXPLORE MORE POSSIBILITIES. SCAN TO VISIT TRODELVYHCP.COM.

References: 1. TRODELVY [package insert]. Foster City, CA: Gilead Sciences, Inc.; April 
2021. 2. Data on � le. Gilead Sciences, Inc. 2021.

BICR=blinded, independent, central review; CI=con� dence interval; HR=hazard ratio; OS=Overall Survival; PFS=Progression-Free Survival; RECIST=Response Evaluation Criteria in Solid Tumors.

TRODELVY IMPROVED 
SURVIVAL IN 2L+ mTNBC

In the phase 3 ASCENT trial*

Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the next page.

PROVEN SURVIVAL BENEFIT

12.1 months with TRODELVY (range: 10.7–14.0) (n=235) vs 
6.7 months with single-agent chemotherapy (range: 5.8–7.7) (n=233); 

95% CI, HR: 0.48 (0.38–0.59) P<.0001

5.6 months with TRODELVY (range: 4.3–6.3) (n=235) vs 
1.7 months with single-agent chemotherapy (range: 1.5–2.6) (n=233); 

95% CI, HR: 0.41 (0.32–0.52) P<.0001

In the full population1*
•  Median PFS was 4.8 months for TRODELVY (range: 4.1–5.8) (n=267) 

vs 1.7 months with single-agent chemotherapy (range: 1.5–2.5) (n=262); 
95% CI, HR: 0.43 (0.35–0.54) P<.0001

In the full population1*
•  Median OS was 11.8 months for TRODELVY (range: 10.5–13.8) (n=267) 

vs 6.9 months with single-agent chemotherapy (range: 5.9–7.6) (n=262); 
95% CI, HR: 0.51 (0.41–0.62) P<.0001

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

* TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY * TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY 

PROVEN SURVIVAL BENEFIT

12.1 months with TRODELVY (range: 10.7–14.0) (n=235) vs 
6.7 months with single-agent chemotherapy (range: 5.8–7.7) (n=233); 

95% CI, HR: 0.48 (0.38–0.59) P<.0001

5.6 months with TRODELVY (range: 4.3–6.3) (n=235) vs 
1.7 months with single-agent chemotherapy (range: 1.5–2.6) (n=233); 

95% CI, HR: 0.41 (0.32–0.52) P<.0001

In the full population1*
•  Median PFS was 4.8 months for TRODELVY (range: 4.1–5.8) (n=267) 

vs 1.7 months with single-agent chemotherapy (range: 1.5–2.5) (n=262); 
95% CI, HR: 0.43 (0.35–0.54) P<.0001

In the full population1*
•  Median OS was 11.8 months for TRODELVY (range: 10.5–13.8) (n=267) 

vs 6.9 months with single-agent chemotherapy (range: 5.9–7.6) (n=262); 
95% CI, HR: 0.51 (0.41–0.62) P<.0001

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

In brain metastases-negative 
(BM-neg) population2*

In BM-neg 
population2*



TRODELVY attacks mTNBC with an antibody-drug conjugate (ADC) 
that binds to Trop-2.1

Based on preclinical data. May not correlate with clinical outcomes. 

For adult patients with unresectable locally advanced or 
metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

For adult patients with unresectable locally advanced or 
metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

A WAY IN
WITH TRODELVY

* TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY 
10 mg/kg as an intravenous infusion on Days 1 and 8 of a 21-day cycle (n=267) or physician's choice of single-agent chemotherapy (n=262), which 
included eribulin, vinorelbine, gemcitabine, or capecitabine. Patients were treated until disease progression or unacceptable toxicity. The e�  cacy 
analysis included Progression-Free Survival (PFS) in BM-neg patients (primary endpoint) by BICR based on RECIST 1.1 criteria, PFS for the full 
population (all patients with and without brain metastases), and Overall Survival (OS) vs single-agent chemotherapy.

 •  88% of the full population were BM-neg.1 Results in these patients were similar to those seen in the full population (all randomized patients).2

See exploratory � ndings for BM-positive population at TRODELVYHCP.com
 •  13% of patients in the TRODELVY group in the full population received only 1 prior line of systemic therapy in the metastatic setting (in addition 

to having disease recurrence or progression within 12 months of neoadjuvant /adjuvant systemic therapy). E�  cacy results for this subgroup of 
patients were consistent with those who had received at least 2 prior lines in the metastatic setting1

INDICATION
TRODELVY®(sacituzumab govitecan-hziy) is a Trop-2-directed antibody and 
topoisomerase inhibitor conjugate indicated for the treatment of adult patients 
with unresectable locally advanced or metastatic triple-negative breast cancer 
(mTNBC) who have received two or more prior systemic therapies, at least one 
of them for metastatic disease.

IMPORTANT SAFETY INFORMATION
BOXED WARNING: NEUTROPENIA AND DIARRHEA
•  Severe or life-threatening neutropenia may occur. Withhold TRODELVY 

for absolute neutrophil count below 1500/mm3 or neutropenic fever. 
Monitor blood cell counts periodically during treatment. Consider G-CSF 
for secondary prophylaxis. Initiate anti-infective treatment in patients 
with febrile neutropenia without delay.

•  Severe diarrhea may occur. Monitor patients with diarrhea and give � uid 
and electrolytes as needed. Administer atropine, if not contraindicated, 
for early diarrhea of any severity. At the onset of late diarrhea, evaluate 
for infectious causes and, if negative, promptly initiate loperamide. If 
severe diarrhea occurs, withhold TRODELVY until resolved to ≤Grade 1 
and reduce subsequent doses.

CONTRAINDICATIONS
• Severe hypersensitivity reaction to TRODELVY.

WARNINGS AND PRECAUTIONS
Neutropenia: Severe, life-threatening, or fatal neutropenia can occur and may 
require dose modi� cation. Neutropenia occurred in 61% of patients treated with 
TRODELVY. Grade 3-4 neutropenia occurred in 47% of patients. Febrile 
neutropenia occurred in 7%. Withhold TRODELVY for absolute neutrophil count 
below 1500/mm3 on Day 1 of any cycle or neutrophil count below 1000/mm3 on 
Day 8 of any cycle. Withhold TRODELVY for neutropenic fever. 
Diarrhea: Diarrhea occurred in 65% of all patients treated with TRODELVY. 
Grade 3-4 diarrhea occurred in 12% of patients. One patient had intestinal 
perforation following diarrhea. Neutropenic colitis occurred in 0.5% of patients. 
Withhold TRODELVY for Grade 3-4 diarrhea and resume when resolved to 
≤Grade 1. At onset, evaluate for infectious causes and if negative, promptly 
initiate loperamide, 4 mg initially followed by 2 mg with every episode of diarrhea 
for a maximum of 16 mg daily. Discontinue loperamide 12 hours after diarrhea 
resolves. Additional supportive measures (e.g., � uid and electrolyte substitution) 
may also be employed as clinically indicated. Patients who exhibit an excessive 
cholinergic response to treatment can receive appropriate premedication (e.g., 
atropine) for subsequent treatments.
Hypersensitivity and Infusion-Related Reactions: Serious hypersensitivity 
reactions including life-threatening anaphylactic reactions have occurred with 
TRODELVY. Severe signs and symptoms included cardiac arrest, hypotension, 
wheezing, angioedema, swelling, pneumonitis, and skin reactions. 
Hypersensitivity reactions within 24 hours of dosing occurred in 37% of patients. 
Grade 3-4 hypersensitivity occurred in 2% of patients. The incidence of 
hypersensitivity reactions leading to permanent discontinuation of TRODELVY 
was 0.3%. The incidence of anaphylactic reactions was 0.3%. Pre-infusion 
medication is recommended. Observe patients closely for hypersensitivity and 
infusion-related reactions during each infusion and for at least 30 minutes after 
completion of each infusion. Medication to treat such reactions, as well as 

emergency equipment, should be available for immediate use. Permanently 
discontinue TRODELVY for Grade 4 infusion-related reactions.
Nausea and Vomiting: Nausea occurred in 66% of all patients treated with 
TRODELVY and Grade 3 nausea occurred in 4% of these patients. Vomiting 
occurred in 39% of patients and Grade 3-4 vomiting occurred in 3% of these 
patients. Premedicate with a two or three drug combination regimen (e.g., 
dexamethasone with either a 5-HT3 receptor antagonist or an NK1 receptor 
antagonist as well as other drugs as indicated) for prevention of chemotherapy-
induced nausea and vomiting (CINV). Withhold TRODELVY doses for Grade 3 
nausea or Grade 3-4 vomiting and resume with additional supportive measures 
when resolved to Grade ≤1. Additional antiemetics and other supportive 
measures may also be employed as clinically indicated. All patients should be 
given take-home medications with clear instructions for prevention and 
treatment of nausea and vomiting.
Increased Risk of Adverse Reactions in Patients with Reduced UGT1A1 
Activity: Patients homozygous for the uridine diphosphate-glucuronosyl 
transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia, febrile 
neutropenia, and anemia and may be at increased risk for other adverse reactions 
with TRODELVY. The incidence of Grade 3-4 neutropenia was 67% in patients 
homozygous for the UGT1A1*28, 46% in patients heterozygous for the UGT1A1*28 
allele and 46% in patients homozygous for the wild-type allele. The incidence of 
Grade 3-4 anemia was 25% in patients homozygous for the UGT1A1*28 allele, 10% 
in patients heterozygous for the UGT1A1*28 allele, and 11% in patients homozygous 
for the wild-type allele. Closely monitor patients with known reduced UGT1A1 
activity for adverse reactions. Withhold or permanently discontinue TRODELVY 
based on clinical assessment of the onset, duration and severity of the observed 
adverse reactions in patients with evidence of acute early-onset or unusually severe 
adverse reactions, which may indicate reduced UGT1A1 function.
Embryo-Fetal Toxicity: Based on its mechanism of action, TRODELVY can cause 

teratogenicity and/or embryo-fetal lethality when administered to a pregnant 
woman. TRODELVY contains a genotoxic component, SN-38, and targets rapidly 
dividing cells. Advise pregnant women and females of reproductive potential of 
the potential risk to a fetus. Advise females of reproductive potential to use 
e� ective contraception during treatment with TRODELVY and for 6 months after 
the last dose. Advise male patients with female partners of reproductive 
potential to use e� ective contraception during treatment with TRODELVY and 
for 3 months after the last dose.

ADVERSE REACTIONS
In the ASCENT study (IMMU-132-05), the most common adverse reactions 
(incidence ≥25%) were fatigue, neutropenia, diarrhea, nausea, alopecia, anemia, 
constipation, vomiting, abdominal pain, and decreased appetite. The most 
frequent serious adverse reactions (SAR) (>1%) were neutropenia (7%), 
diarrhea (4%), and pneumonia (3%). SAR were reported in 27% of patients, and 
5% discontinued therapy due to adverse reactions. The most common Grade 3-4 
lab abnormalities (incidence ≥25%) in the ASCENT study were reduced 
neutrophils, leukocytes, and lymphocytes.

DRUG INTERACTIONS
UGT1A1 Inhibitors: Concomitant administration of TRODELVY with inhibitors of 
UGT1A1 may increase the incidence of adverse reactions due to potential increase in 
systemic exposure to SN-38. Avoid administering UGT1A1 inhibitors with TRODELVY.
UGT1A1 Inducers: Exposure to SN-38 may be substantially reduced in patients 
concomitantly receiving UGT1A1 enzyme inducers. Avoid administering UGT1A1 
inducers with TRODELVY.

GILEAD, TRODELVY, and the GILEAD and TRODELVY logos are trademarks of Gilead Sciences, Inc. 
©2021 Gilead Sciences, Inc. All rights reserved. 2021-US-TROT-00040 05/21

EXPLORE MORE POSSIBILITIES. SCAN TO VISIT TRODELVYHCP.COM.

References: 1. TRODELVY [package insert]. Foster City, CA: Gilead Sciences, Inc.; April 
2021. 2. Data on � le. Gilead Sciences, Inc. 2021.

BICR=blinded, independent, central review; CI=con� dence interval; HR=hazard ratio; OS=Overall Survival; PFS=Progression-Free Survival; RECIST=Response Evaluation Criteria in Solid Tumors.

TRODELVY IMPROVED 
SURVIVAL IN 2L+ mTNBC

In the phase 3 ASCENT trial*

Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the next page.

PROVEN SURVIVAL BENEFIT

12.1 months with TRODELVY (range: 10.7–14.0) (n=235) vs 
6.7 months with single-agent chemotherapy (range: 5.8–7.7) (n=233); 

95% CI, HR: 0.48 (0.38–0.59) P<.0001

5.6 months with TRODELVY (range: 4.3–6.3) (n=235) vs 
1.7 months with single-agent chemotherapy (range: 1.5–2.6) (n=233); 

95% CI, HR: 0.41 (0.32–0.52) P<.0001

In the full population1*
•  Median PFS was 4.8 months for TRODELVY (range: 4.1–5.8) (n=267) 

vs 1.7 months with single-agent chemotherapy (range: 1.5–2.5) (n=262); 
95% CI, HR: 0.43 (0.35–0.54) P<.0001

In the full population1*
•  Median OS was 11.8 months for TRODELVY (range: 10.5–13.8) (n=267) 

vs 6.9 months with single-agent chemotherapy (range: 5.9–7.6) (n=262); 
95% CI, HR: 0.51 (0.41–0.62) P<.0001

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

* TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY * TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY 
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In the full population1*
•  Median PFS was 4.8 months for TRODELVY (range: 4.1–5.8) (n=267) 

vs 1.7 months with single-agent chemotherapy (range: 1.5–2.5) (n=262); 
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In the full population1*
•  Median OS was 11.8 months for TRODELVY (range: 10.5–13.8) (n=267) 

vs 6.9 months with single-agent chemotherapy (range: 5.9–7.6) (n=262); 
95% CI, HR: 0.51 (0.41–0.62) P<.0001
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1 YEAR
MEDIAN OS

In brain metastases-negative 
(BM-neg) population2*

In BM-neg 
population2*



TRODELVY® (sacituzumab govitecan-hziy) for injection, for intravenous use
Brief Summary of full Prescribing Information. See full Prescribing Information. Rx Only.
WARNING: NEUTROPENIA AND DIARRHEA
• Severe or life-threatening neutropenia may occur. Withhold TRODELVY for absolute neutrophil count below 

1500/mm3 or neutropenic fever. Monitor blood cell counts periodically during treatment. Consider G-CSF for 
secondary prophylaxis. Initiate anti-infective treatment in patients with febrile neutropenia without delay.

• Severe diarrhea may occur. Monitor patients with diarrhea and give fluid and electrolytes as needed. Administer 
atropine, if not contraindicated, for early diarrhea of any severity. At the onset of late diarrhea, evaluate for 
infectious causes and, if negative, promptly initiate loperamide. If severe diarrhea occurs, withhold TRODELVY 
until resolved to ≤ Grade 1 and reduce subsequent doses.

[See Warnings and Precautions and Dosage and Administration]
INDICATIONS AND USAGE
Also see Clinical Studies
TRODELVY (sacituzumab govitecan-hziy) is a Trop-2-directed antibody and topoisomerase inhibitor conjugate indicated for the 
treatment of adult patients with:
• Unresectable locally advanced or metastatic triple-negative breast cancer (mTNBC) who have received two or more prior 

systemic therapies, at least one of them for metastatic disease.
• Locally advanced or metastatic urothelial cancer (mUC) who have previously received a platinum-containing chemotherapy and 

either programmed death receptor-1 (PD-1) or programmed death-ligand 1 (PD-L1) inhibitor. This indication is approved under 
accelerated approval based on tumor response rate and duration of response. Continued approval for this indication may be 
contingent upon verification and description of clinical benefit in a confirmatory trial.

DOSAGE AND ADMINISTRATION
Also see Warnings and Precautions
Do NOT substitute TRODELVY for or use with other drugs containing irinotecan or its active metabolite SN-38.
The recommended dose of TRODELVY is 10 mg/kg administered as an intravenous infusion once weekly on Days 1 and 8 of The recommended dose of TRODELVY is 10 mg/kg administered as an intravenous infusion once weekly on Days 1 and 8 of The recommended dose of TRODELVY
21-day treatment cycles. Continue treatment until disease progression or unacceptable toxicity. Do not administer TRODELVY at doses 
greater than 10 mg/kg. Administer TRODELVY as an intravenous infusion only. Do not administer as an intravenous push or bolus.
• First infusion: Administer infusion over 3 hours. Observe patients during the infusion and for at least 30 minutes following the 

initial dose, for signs or symptoms of infusion-related reactions.
• Subsequent infusionsSubsequent infusions: Administer infusion over 1 to 2 hours if prior infusions were tolerated. Observe patients during the 

infusion and for at least 30 minutes after infusion.
• Premedication: Prior to each dose of TRODELVY, premedication for prevention of infusion reactions and prevention of 

chemotherapy-induced nausea and vomiting (CINV) is recommended. Premedicate with antipyretics, H1 and H2 blockers prior 
to infusion, and corticosteroids may be used for patients who had prior infusion reactions. Premedicate with a two or three drug 
combination regimen (e.g., dexamethasone with either a 5-HT3 receptor antagonist or an NK1 receptor antagonist, as well as 
other drugs as indicated).

Dose Modifications for Infusion-related Reactions: Slow or interrupt the infusion rate of TRODELVY if the patient develops 
an infusion-related reaction. Permanently discontinue TRODELVY for life-threatening infusion-related reactions.
Dose Modifications for Adverse Reactions: Withhold or discontinue TRODELVY to manage adverse reactions as described 
below. Do not re-escalate the TRODELVY dose after a dose reduction for adverse reactions has been made. 
Severe NeutropeniaSevere Neutropenia, defined as Grade 4 neutropenia ≥7 days, OR Grade 3 febrile neutropenia (absolute neutrophil count or ANC 
<1000/mm3 and fever ≥38.5°C), OR at time of scheduled treatment, Grade 3-4 neutropenia which delays dosing by 2 or 3 weeks 
for recovery to ≤ Grade 1:
• At first occurrence, 25% dose reduction and administer granulocyte-colony stimulating factor (G-CSF). At second occurrence, 

50% dose reduction. At third occurrence, discontinue TRODELVY.
• At time of scheduled treatment, if Grade 3-4 neutropenia occurs which delays dosing beyond 3 weeks for recovery to ≤Grade 1, 

discontinue TRODELVY at first occurrence.
Severe Non-Neutropenic ToxicitySevere Non-Neutropenic Toxicity, defined as Grade 4 non-hematologic toxicity of any duration, OR any Grade 3-4 nausea, Severe Non-Neutropenic Toxicity, defined as Grade 4 non-hematologic toxicity of any duration, OR any Grade 3-4 nausea, Severe Non-Neutropenic Toxicity
vomiting or diarrhea due to treatment that is not controlled with antiemetics and anti-diarrheal agents, OR other Grade 3-4 
non-hematologic toxicity persisting >48 hours despite optimal medical management, OR at time of scheduled treatment, Grade 
3-4 non-neutropenic hematologic or non-hematologic toxicity, which delays dose by 2 or 3 weeks for recovery to ≤Grade 1:
• At first occurrence, 25% dose reduction. At second occurrence, 50% dose reduction. At third occurrence, discontinue TRODELVY.
• In the event of Grade 3-4 non-neutropenic hematologic or non-hematologic toxicity, which does not recover to ≤Grade 1 within 

3 weeks, discontinue TRODELVY at first occurrence.
CONTRAINDICATIONS
Also see Warnings and Precautions
TRODELVY is contraindicated in patients who have experienced a severe hypersensitivity reaction to TRODELVY.
WARNINGS AND PRECAUTIONS
Also see BOXED WARNING, Dosage and Administration, Contraindications, Clinical Pharmacology, Nonclinical 
Toxicology, and Use in Specific Populations and Use in Specific Populations and
Neutropenia: Severe, life-threatening, or fatal neutropenia can occur in patients treated with TRODELVY. Neutropenia occurred 
in 61% of patients treated with TRODELVY. Grade 3-4 neutropenia occurred in 47% of patients. Febrile neutropenia occurred in 
7% of patients. Withhold TRODELVY for ANC below 1500/mm3 on Day 1 of any cycle or neutrophil count below 1000/mm3 on Day 
8 of any cycle. Withhold TRODELVY for neutropenic fever. Dose modifications may be required due to neutropenia.
Diarrhea: TRODELVY can cause severe diarrhea. Diarrhea occurred in 65% of all patients treated with TRODELVY. Grade 3-4 
diarrhea occurred in 12% of all patients treated with TRODELVY. One patient had intestinal perforation following diarrhea. 
Neutropenic colitis occurred in 0.5% of patients. Withhold TRODELVY for Grade 3-4 diarrhea at the time of scheduled treatment 
administration and resume when resolved to ≤ Grade 1. At the onset of diarrhea, evaluate for infectious causes and if negative, 
promptly initiate loperamide, 4 mg initially followed by 2 mg with every episode of diarrhea for a maximum of 16 mg daily. 
Discontinue loperamide 12 hours after diarrhea resolves. Additional supportive measures (e.g., fluid and electrolyte substitution) 
may also be employed as clinically indicated. Patients who exhibit an excessive cholinergic response to treatment with TRODELVY 
(e.g., abdominal cramping, diarrhea, salivation, etc.) can receive appropriate premedication (e.g., atropine) for subsequent 
treatments.
Hypersensitivity and Infusion-Related Reactions: Serious hypersensitivity reactions including life-threatening anaphylactic 
reactions have occurred with TRODELVY treatment. Severe signs and symptoms included cardiac arrest, hypotension, wheezing, 
angioedema, swelling, pneumonitis, and skin reactions. Hypersensitivity reactions within 24 hours of dosing occurred in 37% of 
patients treated with TRODELVY. Grade 3-4 hypersensitivity occurred in 2% of patients. The incidence of hypersensitivity reactions 
leading to permanent discontinuation of TRODELVY was 0.3%. The incidence of anaphylactic reactions was 0.3%. Premedication 
for infusion reactions in patients receiving TRODELVY is recommended. Have medications and emergency equipment to treat 
infusion-related reactions, including anaphylaxis, available for immediate use when administering TRODELVY. Closely monitor 
patients for hypersensitivity and infusion-related reactions during each infusion and for at least 30 minutes after completion of 
each infusion. Permanently discontinue TRODELVY for Grade 4 infusion-related reactions.
Nausea and Vomiting: TRODELVY is emetogenic. Nausea occurred in 66% of all patients treated with TRODELVY. Grade 3 nausea 
occurred in 4% of patients. Vomiting occurred in 39% of patients. Grade 3-4 vomiting occurred in 3% of these patients. 
Premedicate with a two or three drug combination regimen (e.g., dexamethasone with either a 5-HT3 receptor antagonist or an 
NK1 receptor antagonist as well as other drugs as indicated) for prevention of CINV. Withhold TRODELVY doses for Grade 3 nausea 
or Grade 3-4 vomiting and resume with additional supportive measures when resolved to ≤Grade1. Additional antiemetics and 
other supportive measures may also be employed as clinically indicated. All patients should be given take-home medications 
with clear instructions for prevention and treatment of nausea and vomiting.

Increased Risk of Adverse Reactions in Patients with Reduced UGT1A1 Activity: Patients homozygous for the uridine 
diphosphate-glucuronosyl transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia, febrile neutropenia, and 
anemia and may be at increased risk for other adverse reactions with TRODELVY. The incidence of neutropenia and anemia was 
analyzed in 701 patients who received TRODELVY and had UGT1A1 genotype results. The incidence of Grade 3-4 neutropenia was 
67% in patients homozygous for the UGT1A1*28 (n=87), 46% in patients heterozygous for the UGT1A1*28 allele (n=301), and 
46% in patients homozygous for the wild-type allele (n=313). The incidence of Grade 3-4 anemia was 25% in patients 
homozygous for the UGT1A1*28 allele, 10% in patients heterozygous for the UGT1A1*28 allele, and 11% in patients homozygous 
for the wild-type allele. Closely monitor patients with known reduced UGT1A1 activity for adverse reactions. Withhold or 
permanently discontinue TRODELVY based on onset, duration, and severity of the observed adverse reactions in patients with 
evidence of acute early-onset or unusually severe adverse reactions, which may indicate reduced UGT1A1 enzyme activity.
Embryo-Fetal Toxicity: Based on its mechanism of action, TRODELVY can cause teratogenicity and/or embryo-fetal lethality 
when administered to a pregnant woman. TRODELVY contains a genotoxic component, SN-38, and targets rapidly dividing cells. 
Advise pregnant women and females of reproductive potential of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with TRODELVY and for 6 months after the last dose. Advise male 
patients with female partners of reproductive potential to use effective contraception during treatment with TRODELVY and for 3 
months after the last dose.
ADVERSE REACTIONS
Also see BOXED WARNING, Warnings and Precautions, and Clinical Studies
The pooled safety population described in the Warnings and Precautions section reflect exposure to TRODELVY as a single 
agent in 795 patients from three studies, IMMU-132-01, IMMU-132-05 and IMMU-132-06 which included 366 patients with 
mTNBC who had received prior systemic chemotherapy for advanced disease and 180 patients with mUC. Among the 795 patients 
treated with TRODELVY, the median duration of treatment was 4.1 months (range: 0 to 59 months). The most common (≥ 25%) 
adverse reactions were nausea (66%), diarrhea (65%), fatigue (62%), neutropenia (61%), alopecia (45%), anemia (42%), 
vomiting (39%), constipation (37%), decreased appetite (34%), rash (32%) and abdominal pain (28%).
Metastatic Triple-Negative Breast Cancer
The safety of TRODELVY was evaluated in a randomized, active-controlled, open-label trial (ASCENT, IMMU-132-05) in patients 
with mTNBC who had previously received a taxane and at least two prior therapies. Patients were randomized (1:1) to receive 
either TRODELVY (n=258) or single agent chemotherapy (n=224) and were treated until disease progression or unacceptable 
toxicity. For patients treated with TRODELVY, the median duration of treatment was 4.4 months (range: 0 to 23 months). Serious 
adverse reactions occurred in 27% of patients, and those in > 1% included neutropenia (7%), diarrhea (4%), and pneumonia 
(3%). Fatal adverse reactions occurred in 1.2% of patients, including respiratory failure (0.8%) and pneumonia (0.4%). TRODELVY 
was permanently discontinued for adverse reactions in 5% of patients. These adverse reactions (≥1%) were pneumonia (1%) 
and fatigue (1%). The most frequent (≥5%) adverse reactions leading to a treatment interruption in 63% of patients were 
neutropenia (47%), diarrhea (5%), respiratory infection (5%), and leukopenia (5%). The most frequent (>4%) adverse reactions 
leading to a dose reduction in 22% of patients were neutropenia (11%) and diarrhea (5%). G-CSF was used in 44% of patients 
who received TRODELVY. The most common adverse reactions (≥25%) were fatigue, neutropenia, diarrhea, nausea, alopecia, 
anemia, constipation, vomiting, abdominal pain, and decreased appetite. The most common Grade 3-4 lab abnormalities 
(≥25%) were decreased neutrophils (49%), decreased leukocytes (41%), and decreased lymphocytes (31%).
Locally Advanced or Metastatic Urothelial Cancer
The safety of TRODELVY was evaluated in a single-arm, open-label study (TROPHY, IMMU-132-06) in patients (n=113) with mUC 
who had received previous platinum-based and anti-PD-1/PD-L1 therapy. Serious adverse reactions occurred in 44% of patients, 
and those in >1% included infection (18%), neutropenia (12%, including febrile neutropenia in 10%), acute kidney injury (6%), 
urinary tract infection (6%), sepsis or bacteremia (5%), diarrhea (4%), anemia, venous thromboembolism, and small intestinal 
obstruction (3% each), pneumonia, abdominal pain, pyrexia, and thrombocytopenia (2% each). Fatal adverse reactions occurred 
in 3.6% of patients, including sepsis, respiratory failure, epistaxis, and completed suicide. TRODELVY was permanently 
discontinued for adverse reactions in 10% of patients. The most frequent of these adverse reactions was neutropenia (4%, 
including febrile neutropenia in 2%). The most common adverse reactions leading to dose interruption in 52% of patients were 
neutropenia (27%, including febrile neutropenia in 2%), infection (12%), and acute kidney injury (8%). The most common 
(>4%) adverse reactions leading to a dose reduction in 42% of patients were neutropenia (13%, including febrile neutropenia in 
3%), diarrhea (11%), fatigue (8%), and infection (4%). G-CSF was used in 47% of patients who received TRODELVY. The most 
common adverse reactions (incidence ≥25%) were diarrhea, fatigue, neutropenia, nausea, any infection, alopecia, anemia, 
decreased appetite, constipation, vomiting, rash, and abdominal pain. The most common Grade 3-4 lab abnormalities (≥25%) 
were decreased neutrophils (43%), decreased leukocytes (38%), and decreased lymphocytes (35%). Other clinically significant 
adverse reactions (≤15%) include: peripheral neuropathy (12%), sepsis or bacteremia (9%), and pneumonia (4%).
DRUG INTERACTIONS
Also see Warnings and Precautions and Clinical Pharmacology and Clinical Pharmacology and
UGT1A1 Inhibitors: Concomitant administration of TRODELVY with inhibitors of UGT1A1 may increase the incidence of adverse 
reactions due to potential increase in systemic exposure to SN-38. Avoid administering UGT1A1 inhibitors with TRODELVY.
UGT1A1 Inducers: Exposure to SN-38 may be substantially reduced in patients concomitantly receiving UGT1A1 enzyme 
inducers. Avoid administering UGT1A1 inducers with TRODELVY.
USE IN SPECIFIC POPULATIONS:
Also see Warnings and Precautions, Clinical Pharmacology, and Nonclinical Toxicology and Nonclinical Toxicology and
Pregnancy: TRODELVY can cause teratogenicity and/or embryo-fetal lethality when administered to a pregnant woman. There 
are no available data in pregnant women to inform the drug-associated risk. Advise pregnant women and females of 
reproductive potential of the potential risk to a fetus.
Lactation: There is no information regarding the presence of sacituzumab govitecan-hziy or SN-38 in human milk, the effects on 
the breastfed child, or the effects on milk production. Because of the potential for serious adverse reactions in a breastfed child, 
advise women not to breastfeed during treatment and for 1 month after the last dose of TRODELVY.
Females and Males of Reproductive Potential: Verify the pregnancy status of females of reproductive potential prior to 
initiation. TRODELVY can cause fetal harm when administered to a pregnant woman. Advise females of reproductive potential to 
use effective contraception during treatment with TRODELVY and for 6 months after the last dose.
Males: Advise male patients with female partners of reproductive potential to use effective contraception during treatment with 
TRODELVY and for 3 months after the last dose.
InfertilityInfertility: Based on findings in animals, TRODELVY may impair fertility in females of reproductive potential.
Pediatric Use: Safety and effectiveness of TRODELVY have not been established in pediatric patients.
Geriatric Use: Of the patients who received TRODELVY, 264/795 (33%) of all patients were ≥ 65 years old, and 11% were ≥75 
years old. No overall differences in safety and effectiveness were observed between these patients and younger patients.
Hepatic Impairment: No adjustment to the starting dose is required when administering TRODELVY to patients with mild 
hepatic impairment (bilirubin ≤ 1.5 ULN and AST/ALT < 3 ULN). The safety of TRODELVY in patients with moderate or severe 
hepatic impairment has not been established, and no recommendations can be made for the starting dose in these patients.
See PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.

TRODELVY, the TRODELVY logo, GILEAD and the GILEAD logo are trademarks of Gilead Sciences, Inc.  ©2021 Gilead Sciences, Inc. All rights reserved. 2021-US-TROT-00040 05/21



DURVALUMAB (IMFINZI)  |   MAY 4, 2022

The FDA has granted priority review to a supplemental biologics 
license application (sBLA) for durvalumab (Imfi nzi) as treat-
ment for patients with locally advanced or metastatic biliary 
tract cancer (BTC), according to AstraZeneca. Findings from the 
phase 3 TOPAZ-1 trial (NCT03875235), which were presented at 
the 2022 American Society of Clinical Oncology Gastrointestinal 
Cancers Symposium, support the sBLA for durvalumab.

Durvalumab, an anti–PD-L1 therapy, is FDA approved for 
indication in non–small cell lung cancer (NSCLC) and exten-
sive-stage small cell lung cancer (SCLC). In December 2020, 
durvalumab was also granted orphan drug designation in the 
United States for the treatment of BTC. The agent is currently
being developed to treat other SCLC and NSCLC subgroups, 
bladder cancer, liver cancer, esophageal cancer, gastric cancer, 
gastroesophageal cancer, cervical cancer, ovarian cancer, endo-
metrial cancer, BTC, and various other solid tumors.

The ongoing randomized, double-blind placebo controlled, 
multiregional, international TOPAZ-1 study includes 757 patients 
with unresectable advanced or metastatic BTC, including those 
with cholangiocarcinoma or gallbladder carcinoma. In 145 cen-
ters across 17 countries in the United States, Europe, South 
America, and Asia, patients were enrolled to receive durvalumab
with chemotherapy (gemcitabine and cisplatin) administered 
intravenously for up to 8 cycles followed by monotherapy every 
4 weeks until disease progression, discontinuation, or a match-
ing dose schedule of placebo plus gemcitabine and cisplatin.

The primary end point was overall survival (OS), with sec-
ondary end points investigated, including duration of response, 
quality of life, progression-free survival (PFS), overall response 

rate (ORR), and disease control rate according to PD-L1 expres-
sion, serum concentration of durvalumab, and tiered results of 
antidrug antibodies for durvalumab. Eligibility in the study was 
open to patients 18 years and older with histologically confi rmed 
disease who were previously untreated with recurrent disease 
more than 6 months after curative surgery or adjuvant therapy.
Other requirements included having a World Health Organi-
zation/ECOG performance score of 0 or 1. Findings showed 
the experimental combination to have a statistically signifi cant 
and clinically meaningful improvement in OS compared with che-
motherapy alone and achieved improvements in PFS and ORR.

Durvalumab plus chemotherapy reduced the risk of death 
by 20% vs chemotherapy alone (HR, 0.80; 95% CI, 0.66-0.97; 
P = .021). Additionally, 25% of patients treated with the combina-
tion of durvalumab and chemotherapy were alive at 2 years com-
pared with 10% treated with only chemotherapy. Additionally, a 
25% statistically signifi cant reduction in the risk of disease pro-
gression or death was seen in patients who were given durvalumab
plus chemotherapy (HR, 0.75; 95% CI, 0.64-0.89; P = .001). ORR 
was 26.7% with durvalumab and 18.7% with placebo.

Regarding safety, grade 3 or 4 treatment-related adverse 
events (TRAEs) occurred in 62.7% of patients who received 
durvalumab and 64.9% of patients receiving placebo. TRAEs led 
to discontinuation in 8.9% of patients receiving durvalumab and 
11.4% of patients receiving placebo. Overall, the combination 
was well tolerated, and the discontinuation rate did not increase 
because of adverse events compared with chemotherapy alone.

 AVAILABLE AT TARGETEDONC.COM/LINK/1774

DAROLUTAMIDE (NUBEQA)  |   MAY 4, 2022

The FDA has accepted a supplemental new drug application (sNDA) 
and granted priority review for darolutamide (Nubeqa) in combina-
tion with docetaxel for the treatment of metastatic hormone-sensi-
tive prostate cancer, according to Bayer. Results from the ARASENS 
clinical trial (NCT02799602) support the sNDA for darolutamide plus 
docetaxel. In the study, the combination plus androgen deprivation 
therapy (ADT) showed a statistically signifi cant improvement in over-
all survival (OS) compared with docetaxel and ADT alone.

The median OS was not evaluable (NE) in the darolutamide 
arm compared with 48.9 months (95% CI, 44.4-NE) in the ADT 
arm (HR, 0.68; 95% CI, 0.57-0.80; P < .001). The OS benefi t was 
observed despite many patients having received subsequent 
life-prolonging systemic therapies. At the 4-year mark, the 
OS rate with darolutamide was 62.7% (95% CI, 58.7%-66.7%) 

compared with 50.4% (95% CI, 46.3%-54.6%) in the control arm. 
OS was also favorable across most of the subgroups evaluated 
in the study.

Patients were randomized 1:1 to receive either darolutamide 
600 mg twice daily with food in combination with standard ADT 
and docetaxel or standard ADT with docetaxel and placebo. 

Grade 3 or 4 adverse events (AEs) were seen in 66.1% of the 
darolutamide arm compared with 63.5% of the control arm. The 
most common grade 3/4 AEs in the darolutamide arm vs the con-
trol arm was neutropenia (33.7% vs 34.2%, respectively). Serious 
AEs were observed in 44.8% of patients who were treated with 
darolutamide compared with 42.3% of those in the control arm.

 AVAILABLE AT TARGETEDONC.COM/LINK/1757

TREMELIMUMAB  |   APRIL 25, 2022

The FDA granted priority review to a biologics license application for 
tremelimumab for treating patients with unresectable hepatocellular 
carcinoma (HCC), supporting the indication of a single priming dose of 
the anti-CTLA4 antibody added to durvalumab (Imfi nzi). The basis of the 
application is based on the results from the HIMALAYA phase 3 trial 
(NCT03298451), which showed that treatment with durvalumab plus 
tremelimumab demonstrated a signifi cant improvement in overall sur-
vival (OS) vs sorafenib (Nexavar) as frontline therapy. The study aims to 
assess the effi  cacy and safety of the combination of durvalumab plus 
tremelimumab and durvalumab monotherapy vs sorafenib for patients 
with no prior systemic therapy for unresectable HCC.

Patients were randomized to durvalumab/tremelimumab (n = 393), 
durvalumab alone (n = 389), and sorafenib alone (n = 389). Investigators 
also used the STRIDE regimen: 1500 mg of durvalumab every 4 weeks, 

400 mg of sorafenib twice daily, or 75 mg of tremelimumab plus 1500 mg
of durvalumab every 4 weeks. 

The combination of durvalumab and tremelimumab met its  primary 
end point of OS (HR, 0.78; 96% CI, 0.65-0.92; P = .0035). Durvalumab 
also demonstrated noninferior OS vs sorafenib (HR, 0.86; 96% CI, 0.73-
1.03). The median OS was reported as 16.4 months (95% CI, 14.2-19.6) 
with durvalumab/tremelimumab, 16.6 months (95% CI, 14.1-19.1) with 
durvalumab, and 13.8 months (95% CI, 12.3-16.1) with sorafenib. At 
the data cutoff , 66.7%, 72.0%, and 75.3% of patients died, respectively. 
Patients treated with the STRIDE regimen experienced a 22% reduc-
tion in the risk of death vs sorafenib (HR, 0.78; 96.02% CI, 0.65-0.93; 
P = .0035). No new safety signals were identifi ed.  

 AVAILABLE AT TARGETEDONC.COM/LINK/1758
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REPOTRECTINIB (TPX-0005)  |   MAY 10, 2022

The FDA has granted a breakthrough therapy designation (BTD) 
to repotrectinib (TPX-0005) for treatment use in patients with 
ROS1-positive metastatic non–small cell lung cancer (NSCLC) 
who have previously been treated with a ROS1 tyrosine kinase 
inhibitor (TKI) and who have not received prior platinum-based 
chemotherapy, according to a news release from Turning Point 
Therapeutics, Inc.

The BTD is supported by effi  cacy analyses of the TRIDENT-1 
trial (NCT03093116), which included approximately 50 patients 
pooled from the phase 1 and phase 2 portions of the study.

TRIDENT-1 is an open-label, multicenter, ongoing registra-
tional trial observing the eff ects of repotrectinib among several
cohorts. Enrollment is open to patients 12 years and old-
er with a histologically or cytologically confi rmed diagnosis of 
locally advanced or metastatic solid tumor that harbors an ALK, 
ROS1, NTRK1, NTRK2, or NTRK3 gene rearrangement by proto-
col-specifi ed tests.

Patients are required to have an ECOG performance status of 
0 or 1, at least 1 measurable target lesion according to RECIST 
v1.1, and a life expectancy of at least 3 months. Prior cytotoxic 
chemotherapy and immunotherapy are allowed, and resolution 
of all acute toxic eff ects (excluding alopecia) of any prior cancer 
therapy is required.

Phase 1, dose escalation, will examine several primary end 
points including fi rst cycle dose-limiting toxicities, maximum 
tolerated dose, biologically eff ective dose, and recommended 
phase 2 dose of repotrectinib to be given to adult patients with 
advanced solid malignancies harboring an ALK, ROS1, NTRK1, 
NTRK2, or NTRK3 gene rearrangement.

Phase 2 aims to determine the confi rmed overall response 
rate of repotrectinib in each population expansion cohort with 

advanced solid tumors that harbor a ROS1, NTRK1, NTRK2, or 
NTRK3 gene rearrangement.

Secondary end points include duration of response, time to 
response, progression-free survival, overall survival, and clini-
cal benefit rate of repotrectinib in each expansion cohort with 
advanced solid tumors that harbor 1 of the previously stated 
gene rearrangements.

Repotrectinib is a next-generation ROS1/TRK TKI that 
binds inside adenosine triphosphate pockets in the presence 
of mutations.

Repotrectinib previously was granted 2 BTDs. The fi rst was 
for patients with ROS1-positive metastatic NSCLC who have not 
been treated with a ROS1 tyrosine kinase inhibitor. The second 
was for patients with advanced solid tumors that have a NTRK
gene fusion; who have progressed following treatment with 1 or 
2 prior TRK tyrosine kinase inhibitors, with or without prior che-
motherapy; and who have no satisfactory alternative treatments.

Four fast track designations have been granted to repotrec-
tinib for various cancer types including patients with ROS1-pos-
itive advanced NSCLC who are ROS1 TKI naïve; patients with 
ROS1-positive advanced NSCLC who were previously treated 
with 1 prior line of platinum-based chemotherapy and 1 prior 
ROS1 TKI; patients with ROS1-positive advanced NSCLC pre-
treated with 1 ROS1 TKI without prior platinum-based chemo-
therapy; and NTRK-positive patients who have advanced solid 
tumors that have progressed following treatment with at least 
1 prior line of chemotherapy, have had 1 or 2 prior TRK TKIs, and 
have no satisfactory alternative treatments. Orphan drug desig-
nation was granted to repotrectinib in 2017.

 AVAILABLE AT TARGETEDONC.COM/LINK/1761
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PRECISION-GI ENDOSCOPIC ULTRASOUND BIOPSY PRODUCT  |   MAY 3, 2022

The FDA has granted a breakthrough device designation to Pre-
cision-GI, an endoscopic ultrasound biopsy product, a tool that 
assists with performing a tumor biopsy, according to a news 
release from Limaca Medical.

Precision-GI works by collecting tumor tissue from within
or adjacent to the gastrointestinal tract with the aid of an 
ultrasound visualization endoscope. Locations of gastrointesti-
nal tumors may include submucosal lesions, mediastinal masses, 
lymph nodes, intraperitoneal masses, as well as other organs 
such as the pancreas and the liver.

Manual hand operation is required to use the fine needle 
biopsy devices that are currently available for tumor biopsies. 
Precision-GI is motorized and automated, and the device has a 

rotational cutting needle designed for tissue acquisition. Fur-
ther, the developer states that the device’s quality is superior 
to existing tools, which may cause sample tissue fragmentation, 
collect inadequate amounts of tissue, and contaminate the pa-
tient’s blood.

Results of a feasibility study showed that Precision-GI 
obtained contiguous intact core tissue samples that appeared to 
be fully useful for the defi nitive diagnosis of pancreatic lesions. 
Moreover, the tissue samples obtained with the device in the 
study have a high percentage of tumor content with little blood 
and extraneous fl uids, study results showed.

 AVAILABLE AT TARGETEDONC.COM/LINK/1763
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For the leading research and 
treatment strategies in oncology 
care, connect with us on:

TargetedOncologyTM is committed to providing the most 
up-to-date information to improve patient outcomes. Follow us 
to be on the forefront of advancements in oncology and hematology. @TargetedOnc @TargetedOnc
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TOO OFTEN, PRIVATE practice physi-
cians lose thousands of dollars when 
deciding to sell their medical practice. 

Many of the mistakes are common among 
sellers, but all of them are easily avoidable. 
However, making the sale is not as easy as it 
may appear.

Here are 4 tips to help avoid medical practice 
sale pitfalls, disappointment, and lost money.

Mistake 1: Not planning ahead or 
waiting too long to sell
Waiting too long, or not planning in advance, 
can cause many physician practice own-
ers to miss their window of opportunity. 
It takes a considerable amount of time to 
prepare for and execute a medical practice 
sale; therefore, long-term planning is key to 
any successful sale. Physicians looking to 
retire quickly and sell their practice within 
12 months are way behind the curve, and these 
scenarios are often a troublesome endeavor.
It pays to plan ahead; you just never know 
when that perfect buyer may approach you 
and make an offer you can’t refuse.

Succession planning is a major consider-
ation, especially for solo physician practices. 
Again, waiting until the last minute (less 
than 12 months) to plan your exit puts you 
at a severe disadvantage. Additionally, the 
physician “succeeding” you needs to be set 
up for success. If they see you have been 
planning and considering this for some time 
and that it’s not a quick “I’ve had enough” 
sale, your price will be much higher. Add to 
that the confi dence the buyer will have in a 
medical practice purchase if they see there 
was a strategy for the sale and that it’s not 
driven out of desperation.

Mistake 2: Not fi nding the right 
person to assist you
Finding the right transactional consultant 
to help you with succession planning and 
to assist you with the sale of your medical 
practice is crucial to your success. Often, 
physician practice owners go with the fi rst 
person they meet just to “list their practice” 
and get the process going. This can cost you 
time and money in the long run. Within a few 
months, you may see no results and have to 
go on the search all over again. Taking time 
to interview professionals and looking at a 
realistic outcome of what is expected will 
get you going in the right direction. Keep 
in mind too that no one is more motivated, 
passionate, and knowledgeable about your 
medical practice than you.

Mistake 3: Asking too 
much or too little
Putting a very high or unrealistic price tag 
on a medical practice can lead to little or no 
interest from potential buyers. Expecting to 
receive top dollar for a practice that generates 
little or no profi t makes bad business sense. 
Consider your specialty, similar practices, 
the current economy, and your marketplace 
when pricing your practice. Remember it is 
business, so don’t take it personally. Look 
for the most valuable opportunities for your 
medical practice.

Conversely, another mistake is to price the 
medical practice too low. Sometimes phy-
sician owners will price their practices low 
because they are burned out, suffering from 
an illness, or were given poor advice. Do your 
homework fi rst. Research other medical prac-
tice sales before jumping in with both feet.

Mistake 4: Selling to the wrong person
Taking the fi rst offer may not be a wise choice 
as it may not necessarily be your best offer. 
Selling your practice for top dollar with little 
or no money down along with an extended 
contract may lead you to  lose  it all. Medical 
practice sales can go bad after the new owner 
takes over. The new owner may lack business 
experience, have a closed mind, or be a poor 
leader. The new owner may quickly end up in 
the red. This is why you want to get all or most 
of the money up front and leave little to escrow.

Evaluate your options and make the best 
selection for the long term. Ask yourself, 
“Is this the best physician to buy and run 
my practice?” or “Can they quickly connect 
with my patients and referring physicians 
and learn how to market effectively?” When 
the medical practice sale goes as planned, it 
creates a tremendous opportunity for both 
parties, and the success continues.

Final Thoughts
Running a medical practice is a tough busi-
ness and is much more diffi cult than people 
realize. The more planning you put into your 
sale, the better the price you will be able to 
obtain. Keep in mind that the prospective 
buyer will want to know your reason for sell-
ing. Have your plan and strategy in place to 
eliminate any fears. Just as you started your 
medical practice with a strong plan, sell it 
with a strong plan as well. TT

To learn more, visit https://bit.ly/3lhI83F.

Nick Hernandez, MBA, FACHE, is the CEO and 
founder of ABISA, a consultancy specializing 
in strategic health care initiatives.Bu
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Selling Your Practice? 
Avoid These Pitfalls 
B y  N i c k  H e r n a n d e z ,  M B A ,  F A C H E 
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CREATING THE IDEAL digital patient expe-
rience is the goal of many oncology practices 
today, but the journey to get there can be a 

long and winding road. There is more to developing 
and maintaining a well-executed digital experience 
for patients than just selecting technologies from 
the ever-increasing complex assortment now avail-
able. A much more thoughtful, long-term strategy 
is required for success—one that involves careful 
analysis of patient needs, wants, and digital literacy, 

coupled with a detailed plan 
for what the practice can real-
istically implement. Taking a 
closer look at digital health and 
how to approach the task of cre-
ating the optimal digital patient 
experience may provide some 
insight for practices as they 
build their digital platforms. 

Health Care Has Lagged in 
Digital Adoption
All of us have probably experi-
enced fi rst-rate digital interac-
tions with fi nancial institutions, 
retailers, restaurants, and other 
entities we commonly deal with 
on a daily basis. Once we expe-
rience this high level of digital 
communication, it creates 

expectations that all companies, including health 
care providers, will deliver these same impressive 
digital experiences—it raises the bar.

Unfortunately, medical facilities are somewhat 
behind the times, including oncology practices. Based 

on CMS data for Medicare patients and reimburse-
ment policies for most payers, telehealth in oncology 
was rare during pre–COVID-19 days. If employed at 
all, it was only for second-opinion consultations and 
mostly for rural patients or those unable to travel to 
a site of specialized care or a center of excellence. It 
was also done in a very limited way. Typically, the 
primary care physician set up the visit with a spe-
cialist, and the virtual consultation took place in the 
physician’s offi ce. A few payers did develop privately 
reimbursed programs through employers that used 
telehealth, but overall, telehealth was really about 
access in very specifi c circumstances.

With the emergence of COVID-19, providers real-
ized the technology existed to create an improved 
digital experience for patients and many moved 
forward with digital offerings. New Medicare 
regulations were also implemented, allowing 
providers to treat both existing and new patients 
virtually while being reimbursed at nearly the 
same rate as in-offi ce visits.1

As a result, telehealth in oncology grew dramat-
ically as providers embraced it as a viable channel 
to support care for patients unable to come to the 
offi ce. A recent survey found only 8% of oncologists/
hematologists used telehealth before COVID-19, but 
that total soared to 88% by May 2020.2 Additionally, 
90% reported that they planned to continue using 
telehealth postpandemic.2

Patients and caregivers accepted these new care 
delivery options. The 2021 Accenture Health and 
Life Sciences Experience Survey of 1800 patients 
revealed over 26% said their access to health care 
was better since the onset of the pandemic.3 Addi-
tionally, use of remote monitoring tools tripled, 

“Oncologists are very careful 
about new drug regimens
and they expect them to 
be tested and reviewed. They 
should think about their digital 
capabilities in the same way. 
There are many exciting new 
technologies, but it is imperative 
to examine these tools 
with a critical eye.” 

—NINI WU, MD

Conduct a Careful Analysis 
When Building 
the Digital Experience
B y  N i n i  W u ,  M D
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Nini Wu, MD
Senior Vice President
Strategic Initiatives
The US Oncology Network
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to participate in new digital care delivery, 
including clinical trials.3

Digital Health Technology Empowers 
a Better Patient Experience 
Digital health and the individual digital 
patient experience are tightly intertwined in 
today’s world, representing an intersection 
between health care and technology. There 
are many defi nitions for digital health, as 
there are many different aspects to it. For 
instance, the FDA takes a broad view when 
defi ning digital health, including categories 
of health information technology, mobile 
health, telehealth, and personalized med-
icine. Another defi nition focuses on the 
connections and tools that allow providers to 
deliver care in a different way, ranging from 
remote monitoring devices to artifi cial intel-
ligence–enhanced diagnostic tools. These 
devices enable providers to improve patient 
experiences and outcomes by enhancing 
care delivery, making it easier to care for 
patients while meeting them wherever they 
want to receive their care. 

The patient experience encompasses the 
full range of all the touch points patients 
encounter during their treatment, from their 
interactions with practice physicians, nurses, 
and staff, to their encounters and communi-
cations with additional health care facilities, 
insurers, and others they meet during their 
treatment journey. All these interactions 
drive the patient experience, and some of it 
is beyond the primary provider.

Looking at the patient journey in a sim-
plistic way, there are many steps within that 
journey where the patient experience could be 
improved through different forms of digital 
health technology. For instance, telemedicine 
could improve access, secure messaging 
could improve communication with the care 
team, and wearable devices could enhance the 
insight the physician and care team have when 
they are away from the offi ce. Additionally, 
the patient’s knowledge and understanding 
of what is happening in their care could be 
improved through mobile or other forms of dig-
ital technology so they receive the information 
they need in a way they can understand.

Creating a Robust Digital 
Patient Experience
As practices pivot from the analog world to 
one more digitally focused, there are a few 
key concepts to keep in mind when develop-
ing a well-executed digital patient experi-
ence, including the following:

Provide formats of digital communication 
that meet patients where they are. Many 
patients with cancer patients are not digitally 
native, as the disease is more prevalent in older 
demographics. To ensure the practice is meet-
ing the needs of patients with limited comput-
er skills, a straightforward digital front door 
should be provided, leading to user-friendly 
ways to securely and effi ciently transfer 
information between the patient and the 
practice. This could be through a portal or 
some other form of communication with 
administrative capabilities. Whatever plat-
form is chosen, there should be areas where 
patients can securely and easily message, 
request or book appointments, pay bills, and 
see their fi nancial responsibilities. These are 
basic capabilities and are key to delivering a 
good digital experience.

Offer different levels of education.
Patients have different educational needs 
throughout their treatment journey, and the 
practice should meet these needs by provid-
ing a range of educational offerings. Pre-
senting basic information about the practice 
itself is a good starting point. This would 
include elements such as a description of 
the practice, locations, physician biogra-
phies, and the personnel patients may meet, 
including the care team, schedulers, and 
fi nancial counselors. 

Education can also be presented about the 
types of care available from the practice such 
as medical and radiation oncology, surgical 
and social services, and information about 
research activities. Linking this information 
through a portal allows the patient to go back 
into different areas of the portal to easily 
access other capabilities.

A deeper, more personalized education can 
also be provided for patients who are already 
in the system who may have specifi c educa-
tional needs. Surveys have indicated patients 
want improved communications with their 
care team and access to helpful information. 
This need can be met by directing patients to 
sources that are appropriate for their specifi c 
diagnoses or therapies. Ideally, this informa-
tion can be specifi ed by the care team offer-
ing assistance to patients seeking a better 
understanding of their condition.

Provide guidance for holistic emotional
support. Practices need to offer support to 
the patient, or at least provide guidance about 
where assistance can be found, as patients 
want access to mentorship and support groups. 
Proprietary research done by Accenture for 

McKesson verifi es this, fi nding that 7 of 10 
patients believe having peer support would 
be valuable, whether from a support group or 
1-on-1 mentorship, and 9 of 10 want emotional 
support recommended by their provider or 
through their provider. This was a key gap for 
patients, particularly after active treatment. 
Although many small practices may not be 
able to offer these needed services, they can 
direct patients to helpful resources within 
their region or various digital support groups.

Best Practices for Building the Ideal 
Digital Patient Experience
Although implementing best practices 
sounds like it should be straightforward, 
doing so has been diffi cult due to a lack of 
clarity about patient needs. Recent surveys 
have provided some insight, but ideally, as 
practices move forward to build their digital 
offerings, they should utilize internal sur-
veys to ascertain what their own patients 
need and want. Those needs may be very 
different in an academic setting vs a com-
munity-based practice, so practices should 
do their own research and not rely on others. 

Next, practices should thoughtfully look 
at what they can realistically implement. 
They cannot begin by employing a complex 
research platform if the basics are not in 
place. If practices cannot communicate easily
and answer those communications in mul-
tiple formats, they should not attempt more 
complicated tasks. 

Developing a comprehensive road map to 
deliver on fi rst needs while working toward 
more complex capabilities is another best 
practice. After evaluating what the practice 
can deliver vs patient needs, a detailed strat-
egy should be developed with goals, time-
lines, costs, and assigned responsibilities to 
move the project forward.

Finally, a group or committee should be 
designated to put the time and energy into 
ensuring decisions are carefully thought 
out and not made in a reactive response. 
Practices need to step back and think about 
digital health and new technologies in the 
same way as they view a new treatment or 
therapy. Oncologists are very careful about 
new drug regimens and they expect them to 
be tested and reviewed. They should think 
about their digital capabilities in the same 
way. There are many exciting new technol-
ogies, but it is imperative to examine these 
tools with a critical eye. Practices should be 
thoughtful about the patients who will use 
the technology and whether it will help build 
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A treatment designed for your 
cytopenic myelofibrosis patients.1

To learn more,  
visit VONJO.com

Please see Important Safety Information and Brief Summary on the following pages and 
full Prescribing Information at VONJO.com.

Indication
VONJOTM (pacritinib) is indicated for the treatment of adults with intermediate or high-risk primary or secondary (post-polycythemia vera [PPV] or 
post-essential thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below 50 × 109/L.

This indication is approved under accelerated approval based on spleen volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).

VONJO is available as 100 mg capsules, for oral use.

Important Safety Information 
CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.

.

VONJO™ is a trademark of CTI BioPharma Corp. ©2022 CTI BioPharma Corp. All rights reserved. US-PAC-2100040 03/2022

Reference: 1. VONJO. Prescribing information. CTI BioPharma Corp.; 2022.

Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <50 x 109/L. Grade ≥3 bleeding 
events (defined as requiring transfusion or invasive intervention) occurred in 15% of patients 
treated with VONJO compared to 7% of patients treated with control arm. Due to hemorrhage, 
VONJO dose reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively. Avoid use of VONJO in patients with active bleeding and 
hold VONJO 7 days prior to any planned surgical or invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated 
patients was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of 
patients reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in 
Weeks 16-24. Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. 
None of the VONJO-treated patients reported diarrhea that resulted in treatment 
discontinuation. Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to none in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO 
at the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet 
count <50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated 
during treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given 
dose once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation 
of >500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with 
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to 
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte 
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. 
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same 
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has 
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke 
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be informed about the symptoms of 
serious cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients with symptoms of thrombosis should be promptly evaluated and 
treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and 
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients who are current or past smokers are at additional increased risk. 

Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are 
current or past smokers.
Risk of Infection: Another JAK inhibitor has increased the risk of serious infections 
(compared to best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients treated with 
VONJO. Delay starting therapy with VONJO until active serious infections have resolved. 
Observe patients receiving VONJO for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in 
vitro. Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions 
occurring in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), 
thrombocytopenia (6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), 
pyrexia (3%), and squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice 
daily included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal 
outcomes. Advise pregnant women of the potential risk to a fetus. Consider the benefits and 
risks of VONJO for the mother and possible risks to the fetus when prescribing VONJO to a 
pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not known whether 
VONJO is excreted in human milk. Because of the potential for serious adverse reactions in 
the breastfed child, advise patients that breastfeeding is not recommended during treatment 
with VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages  
and full Prescribing Information at VONJO.com.
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Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <50 x 109/L. Grade ≥3 bleeding 
events (defined as requiring transfusion or invasive intervention) occurred in 15% of patients 
treated with VONJO compared to 7% of patients treated with control arm. Due to hemorrhage, 
VONJO dose reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively. Avoid use of VONJO in patients with active bleeding and 
hold VONJO 7 days prior to any planned surgical or invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated 
patients was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of 
patients reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in 
Weeks 16-24. Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. 
None of the VONJO-treated patients reported diarrhea that resulted in treatment 
discontinuation. Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to none in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO 
at the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet 
count <50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated 
during treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given 
dose once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation 
of >500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with 
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to 
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte 
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. 
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same 
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has 
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke 
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be informed about the symptoms of 
serious cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients with symptoms of thrombosis should be promptly evaluated and 
treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and 
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients who are current or past smokers are at additional increased risk. 

Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are 
current or past smokers.
Risk of Infection: Another JAK inhibitor has increased the risk of serious infections 
(compared to best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients treated with 
VONJO. Delay starting therapy with VONJO until active serious infections have resolved. 
Observe patients receiving VONJO for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in 
vitro. Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions 
occurring in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), 
thrombocytopenia (6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), 
pyrexia (3%), and squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice 
daily included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal 
outcomes. Advise pregnant women of the potential risk to a fetus. Consider the benefits and 
risks of VONJO for the mother and possible risks to the fetus when prescribing VONJO to a 
pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not known whether 
VONJO is excreted in human milk. Because of the potential for serious adverse reactions in 
the breastfed child, advise patients that breastfeeding is not recommended during treatment 
with VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages  
and full Prescribing Information at VONJO.com.
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VONJO™ (pacritinib) capsules, for oral use
Initial U.S. Approval: 2022
BRIEF SUMMARY: Consult the package insert for complete prescribing 
information.
1 INDICATIONS AND USAGE
VONJO™ (pacritinib) is indicated for the treatment of adults with intermediate or 
high-risk primary or secondary (post-polycythemia vera [PPV] or post-essential 
thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below  
50 × 109/L.
This indication is approved under accelerated approval based on spleen 
volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
The recommended dosage of VONJO is 200 mg orally twice daily, with or 
without food. Swallow capsules whole. Do not open, break, or chew capsules.
Patients who are on treatment with other kinase inhibitors before the initiation 
of VONJO must taper or discontinue according to the prescribing information for 
that drug.
4 CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 
inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.
5 WARNINGS AND PRECAUTIONS
5.1 Hemorrhage
Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) 
hemorrhages have occurred in VONJO-treated patients with platelet counts  
<50 x 109/L. Grade ≥3 bleeding events (defined as requiring transfusion or 
invasive intervention) occurred in 15% of patients treated with VONJO compared 
to 7% of patients treated with control arm. Due to hemorrhage, VONJO dose 
reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively.
Avoid use of VONJO in patients with active bleeding and hold VONJO 7 days prior 
to any planned surgical or invasive procedures. Assess platelet counts 
periodically, as clinically indicated. Manage hemorrhage using treatment 
interruption and medical intervention.
5.2 Diarrhea
VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-
treated patients was 2 weeks. The incidence of reported diarrhea decreased 
over time with 41% of patients reporting diarrhea in the first 8 weeks of 
treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. Diarrhea resulted in 
treatment interruption in 3% of VONJO-treated patients. None of the VONJO-
treated patients reported diarrhea that resulted in treatment discontinuation. 
Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to no such adverse reactions in patients in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea 
with antidiarrheal medications, fluid replacement, and dose modification. Treat 
diarrhea with antidiarrheal medications promptly at the first onset of 
symptoms. Interrupt or reduce VONJO dose in patients with significant diarrhea 
despite optimal supportive care.
5.3 Thrombocytopenia
VONJO can cause worsening thrombocytopenia. VONJO dosing was reduced 
due to worsening thrombocytopenia in 2% of patients with preexisting 
moderate to severe thrombocytopenia (platelet count <100 x 109/L). VONJO 
dosing was reduced due to worsening thrombocytopenia in 2% of patients with 
preexisting severe thrombocytopenia (platelet count <50 x 109/L). Monitor 
platelet count prior to VONJO treatment and as clinically indicated during 
treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the 
last given dose once the toxicity has resolved. If toxicity recurs, hold VONJO. 
Restart VONJO at 50% of the last given dose once the toxicity has resolved.  

5.4 Prolonged QT Interval
VONJO can cause prolongation of the QTc interval. QTc prolongation of >500 msec 
was higher in VONJO-treated patients than in patients in the control arm (1.4% 
vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-
treated patients than in control arm patients (1.9% vs 1%). Adverse reactions of 
QTc prolongation were reported for 3.8% of VONJO-treated patients and 2% of 
control arm patients. No cases of torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of 
drugs with significant potential for QTc prolongation in combination with VONJO. 
Correct hypokalemia prior to and during VONJO treatment. Manage QTc 
prolongation using VONJO interruption and electrolyte management.
5.5 Major Adverse Cardiac Events (MACE)
Another Janus associated kinase (JAK) inhibitor has increased the risk of MACE, 
including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients who are current or past 
smokers and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps to 
take if they occur.
5.6 Thrombosis
Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared 
to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately.
5.7 Secondary Malignancies
Another JAK inhibitor has increased the risk of lymphoma and other 
malignancies, excluding non-melanoma skin cancer (NMSC), (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients who are current or past 
smokers are at additional increased risk. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients with a known 
malignancy (other than a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past smokers.
5.8 Risk of Infection
Another JAK inhibitor has increased the risk of serious infections (compared to 
best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients 
treated with VONJO. Delay starting therapy with VONJO until active serious 
infections have resolved. Observe patients receiving VONJO for signs and 
symptoms of infection and manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines.
5.9 Interactions With CYP3A4 Inhibitors or Inducers
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers is 
contraindicated. Avoid concomitant use of VONJO with moderate CYP3A4 
inhibitors or inducers. 
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:  
 • Hemorrhage [see Warnings and Precautions (5.1)]
 • Diarrhea [see Warnings and Precautions (5.2)]
 • Thrombocytopenia [see Warnings and Precautions (5.3)]
 • Prolonged QT Interval [see Warnings and Precautions (5.4)]
 • Major Adverse Cardiac Events [see Warnings and Precautions (5.5)]
 • Thrombosis [see Warnings and Precautions (5.6)]
 • Secondary Malignancies [see Warnings and Precautions (5.7)]
 • Risk of Infection [see Warnings and Precautions (5.8)]
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.

6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5   Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) 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
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.

a Grade by CTCAE Version 4.03.



6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5   Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) 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
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.

a Grade by CTCAE Version 4.03.



8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were 
dosed with pacritinib from implantation through lactation at 30, 100, or  
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated  
with increased gestation length and dystocia, lowered mean birth weights  
and neonatal survival, and transiently delayed startle response, learning, and 
memory development at weaning.
8.2 Lactation
Risk Summary
There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not 
known whether VONJO is excreted in human milk. Because of the potential for 
serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with VONJO, and for  
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects.   
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic 
impairment resulted in a decrease in the geometric mean AUC of pacritinib by 
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh 
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to 
subjects with normal hepatic function. Avoid use of VONJO in patients with 
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib 
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use 
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
See FDA approved patient labeling (Patient Information).
Discuss the following with patient prior to and during treatment with VONJO:
Current therapy with another kinase inhibitor
Advise patients who are currently taking a kinase inhibitor that they must taper 
or discontinue their current kinase inhibitor therapy according to the package 
insert for that drug prior to starting VONJO.
Hemorrhage
Advise patients that VONJO can cause hemorrhage and instruct them to consult 
their healthcare provider right away if bleeding occurs. Advise patients about 
how to recognize bleeding and of the urgent need to report any unusual 
bleeding to their physician. Patients should urgently seek emergency medical 
attention for any bleeding that cannot be stopped.
Diarrhea
Advise patients that VONJO can cause diarrhea. Advise patients to stay hydrated 
while taking VONJO and to inform their physician if they experience diarrhea. 
Instruct patients to initiate antidiarrheal medications (eg, loperamide) if 
diarrhea occurs. Advise patients to urgently seek emergency medical attention 
if diarrhea becomes severe.
Thrombocytopenia
Advise patients that VONJO is associated with thrombocytopenia, and of the 
need to monitor complete blood counts before and during treatment.
Prolonged QT Interval
Advise patients to consult their healthcare provider immediately if they feel 
faint, lose consciousness, or have signs or symptoms suggestive of arrhythmia. 
Advise patients with a history of hypokalemia of the importance of monitoring 
their electrolytes.

Major Adverse Cardiac Events (MACE) 
Advise patients that events of MACE including myocardial infarction, stroke, and 
cardiovascular death, have been reported in clinical studies with another JAK 
inhibitor used to treat rheumatoid arthritis, a condition for which VONJO is not 
indicated. Advise patients, especially current or past smokers or patients with 
other cardiovascular risk factors, to be alert for the development of signs and 
symptoms of cardiovascular events.
Thrombosis
Advise patients that events of deep vein thrombosis (DVT) and pulmonary 
embolism (PE) have been reported in clinical studies with another JAK inhibitor 
used to treat rheumatoid arthritis, a condition for which VONJO is not indicated. 
Advise patients to tell their healthcare provider if they develop any signs or 
symptoms of a DVT or PE.
Secondary Malignancies
Advise patients, especially current or past smokers and patients with a known 
secondary malignancy (other than a successfully treated NMSC), that 
lymphoma and other malignancies (excluding NMSC) have been reported in 
clinical studies with another JAK inhibitor used to treat rheumatoid arthritis, a 
condition for which VONJO is not indicated.
Infections
Advise patients that treatment with another JAK inhibitor has increased the risk 
of serious infections in patients with myeloproliferative neoplasms and that 
serious bacterial, mycobacterial, fungal, and viral infections may occur in 
patients treated with VONJO. Inform patients of the signs and symptoms of 
infection and to report any such signs and symptoms promptly.
Nausea and Vomiting 
Advise patients that nausea and vomiting may occur during treatment with 
VONJO. Instruct them on how to manage nausea and vomiting and to immediately 
inform their healthcare provider if nausea/vomiting become severe.
Drug-Drug Interactions
Advise patients to inform their healthcare providers of all medications they are 
taking, including prescription and over-the-counter medications, vitamins, 
herbal products, and dietary supplements. 
Dosing
Advise patients to take VONJO twice a day, with or without food or drink, at 
similar times each day. Instruct patients to swallow the VONJO capsules whole 
and not to open, break, or chew the capsules. Instruct patients that if they miss 
a dose of VONJO, to skip the dose and take the next dose when it is due and 
return to the normal schedule. Warn patients not to take 2 doses to make up for 
the missed dose. Instruct patients to discontinue VONJO 7 days prior to any 
surgery or invasive procedures (such as cardiac catheterization, coronary 
stenting, or varicose vein ablation) due to the risk of bleeding and to only 
restart VONJO on the instruction of their healthcare provider. Patients should 
not change or stop taking VONJO without first consulting their physician.
Lactation
Advise patients to avoid breastfeeding while taking VONJO and for 2 weeks after 
the final dose. 
Additional information can be found at VONJO.com.
Manufactured and marketed by: 
CTI BioPharma Corp.
3101 Western Ave #800
Seattle, WA 98121
VONJO™ is a trademark of CTI BioPharma Corp. 
©2022 CTI BioPharma Corp. All rights reserved.
US-PAC-2100050 02/2022



a solid foundation to keep pace with the rap-
idly changing technology landscape. 

Challenges to Overcome
Although COVID-19 pushed digital health 
forward by leaps and bounds, many obstacles 
still inhibit patients from having the optimal 
digital experience, including the following:

•  Many patients have limited access to 
broadband because of fi nancial or geo-
graphic challenges. Recent studies from 
the Pew Research Center support this 
conclusion, fi nding that approximately 
43% of adults with household incomes 
below $30,000 lack home broadband 
services,4 and rural adults remain less 
likely than suburban adults to have 
home broadband or to own a smart-
phone, tablet, or traditional computer.5

•  Some practices lack an understanding 
of what patients need and want, creating 
unmet expectations.

•  Many older patients are not tech savvy 
and are challenged by technology. 

There are also obstacles that block prac-
tices from effi ciently moving forward to 
implement the necessary technologies. The 
fi nancial investment can be prohibitive, 
especially for small practices. Interoperabil-
ity challenges exist across technologies, and 
privacy and security remain a concern.

Despite the challenges, there is good news. 
Because of  COVID-19, much has been learned 
about digital health, and many investments 
have been made. Numerous applications and 
technologies have already been adopted, which 
should drive down prices and put these tech-
nologies within the reach of more practices.
Additionally, there are many initiatives to 
expand broadband access to rural communi-
ties and socially disadvantaged populations. 

A Thoughtful Approach Is Needed
There is no doubt a digital path is in our 
future, and digital technologies will increas-
ingly support how patients are cared for and 
how practices deliver the best possible patient 
experience. The question is not whether 
health care will go there, but rather how it 
will get there. Careful consideration is needed 
to ensure we are not swept away by exciting 
new technologies coming to the forefront, as 

their capabilities may not yet be optimized. 
Physicians need and want guidance selecting 
these technologies to ensure they are appro-
priate for the patient population being served 
and that they have been properly vetted by 
credible external organizations.

Adoption and change will require com-
mitment and focus. Practices will need to 
dedicate resources, make investments, and 
set realistic goals they can work toward to 
evolve digital care and create the optimal 
digital patient experience. TT
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Learning to Beat the Clock—Stressing 
the Timing of Immunotherapy 

B y  A n d r e w  S m i t h

W
HEN IMMUNOTHERAPIES 
WERE fi rst studied in patients 
with cancer, a minority of recipi-
ents experienced robust responses 
to single agents after progressing 

on other therapies, but most did not respond at all.
Subsequent trials have seen far higher response 

rates, in part because of better patient selection 
and in part because researchers keep learning 
more about a surprisingly important aspect of 
every treatment protocol: timing.

A growing body of evidence suggests that giving 
immunotherapy at the right time relative to other 
treatments (or even just giving them at the right 
time of day) can increase effi cacy, reduce adverse 
events (AEs), or both.

The effi cacy of immunotherapy hinges both 
upon tumor biology—antigen expression, micro-
satellite instability, mutational burden, tissue 
heterogeneity—and upon the patient’s immune 
system. Both factors change as cancers progress 
and patients undergo treatment, however, which is 
why timing can have such a large effect on immu-
notherapy effi cacy.1

“From what we have seen from clinical study 
and the real world, immunotherapy typically 
works better if you give it at the beginning, before 
patients have developed resistance to other treat-
ments,” said Paolo A. Ascierto, MD, director of 
the Unit of Melanoma, Cancer Immunotherapy and 
Innovative Therapy, at the National Tumor Institute 
Fondazione G. Pascale in Naples, Italy.

“Immunotherapy also tends to work better in 
combinations than as monotherapy,” Ascierto 
added. “Combinations can increase response rate 
and overcome resistance, though often at the price 
of higher [adverse] effects.”

Specifi cs naturally vary by tumor type, which 
is why dozens of trials are underway to determine 
optimal treatment sequences for particular patients 
with particular tumors. Previously reported 
studies have already changed standards of care 

and those standards continue to receive frequent 
updates as new results trickle in. 

Radiati on
Preclinical work that began shortly after the approval 
of the fi rst immune checkpoint inhibitors (ICIs) 
indicated that adding radiation to immunotherapy 
could boost response rates. Radiation damages 
cancer cells in ways that expose tumor-specifi c 
antigens and thus, these studies found, makes 
them visible to the immune system and primes 
cytotoxic T cells to attack, which complements the 
effect of immunotherapies.2

A number of clinical trials have found the pre-
dicted synergies with radiation or chemoradiation 
in a variety of immunotherapies. 

In a phase 1 clinical trial (GOG-9929; 
NCT01711515) of patients with node-positive 
cervical cancer, combined chemoradiation and 
ipilimumab (Yervoy) signifi cantly increased both 
central and effector memory T-cell populations.3 

The 12-month overall survival (OS) rate was 90% 
and the 12-month progression-free survival (PFS) 
rate was 81%. T cells expressing programmed cell-
death protein 1 (PD-1) increased after chemoradi-
ation and levels were sustained with ipilimumab.

In a pooled analysis of 148 patients with metastat-
ic non–small cell lung cancer (NSCLC), 76 of whom 
had been randomized to receive pembrolizumab 
(Keytruda) monotherapy and 72 who had been 
assigned pembrolizumab plus radiotherapy, the 
median PFS was 4.4 months with pembrolizumab 
alone vs 9.0 months with pembrolizumab plus 
radiotherapy (HR, 0.67; 95% CI, 0.45-0.99; P = .045). 
Median OS was 8.7 months with pembrolizumab vs 
19.2 months with pembrolizumab plus radiotherapy 
(HR, 0.67; 95% CI, 0.54-0.84; P = .0004).4

Among 709 patients with stage III NSCLC who 
received chemoradiation followed by either placebo 
or durvalumab (Imfi nzi) in the phase 3 PACIFIC 
trial (NCT02125461), the median PFS from ran-
domization was 16.8 months with durvalumab 

Paolo A. Ascierto, MD
Director 
Unit of Melanoma, Cancer Immunotherapy
  and Innovative Therapy 
National Tumor Institute Fondazione
  G. Pascale 
Naples, Italy
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With the success of immunotherapy expanding over the past decade (see pages 79-83), 
researchers are looking to refi ne treatment by focusing on the timing 

of immunotherapy treatment with regards to sequencing with other treatment modalities, 
the duration of treatment, and even the time of day of administration. 

vs 5.6 months with placebo (HR, 0.52; 95% CI, 
0.42-0.65; P < .001). The 12-month PFS rate was 
55.9% with durvalumab vs 35.3% with placebo, 
and the 18-month PFS rate was 44.2% vs 27.0%. 
The response rate was higher with durvalumab 
than with placebo (28.4% vs 16.0%; P < .001), as 
was the median time to death (23.2 months vs 
14.6 months; P < .001).5

Using ICIs in conjunction with radiation also 
appears to be well tolerated. A pooled analysis 
from the FDA database of 68 such trials found 
that patients who received ICIs within 90 days of 
radiation had similar rates of AEs to patients who 
received immunotherapy alone, with an average 
absolute difference of 1.2% in rates of any-grade 
AEs between those who received radiotherapy 

and immunotherapy and those who received 
immunotherapy alone (TABLE), and even less for 
grade 3-4 AEs.6

As trial-supported combinations of radiation 
and immunotherapy become standard of care for 
some patients, researchers are working to further 
improve results by testing radiation with a wider 
variety of immunotherapies and fi ne-tuning the 
timing of the radiation and the medication. Early-
stage work has investigated the effect of pairing 
radiation with cancer vaccines, toll-like receptor 
agonists, natural killer–cell therapies, and other 
immune-stimulating treatments. It has also com-
pared the effi cacy of using immunotherapy before, 
during, or after radiation, along with the effect of 
alternating the 2 treatments.7 

Even as immunotherapy 
agents exploit the 
endogenous immune 
system, efforts to 
optimize their benefits 
continue to be explored 
with a focus on timing 
and sequencing 
of therapies. 
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Some trials have found that optimal 
sequencing of immunotherapy and radiation 
depends on the type of immunotherapy. A 
study in tumor-bearing mice, for example, 
found that immunotherapy targeting CTLA-4
was most effective prior to radiation therapy, 
while immunotherapy targeting OX40 ago-
nist antibody worked best a day after radi-
ation, during the postradiation window of 
increased antigen presence.7,8

Targeted Therapies
The simultaneous advances in immunother-
apies and targeted therapies have naturally 
led physicians to ask which should be used 
fi rst in patients who could theoretically 
benefi t from either form of therapy. In most 
cases, trials have yet to provide defi nitive 
answers. Even where some trial data exist, 
the evidence tends to be inconclusive, and the 
partial evidence that is available suggests 
different strategies for different tumors.

For example, in patients with melanoma 
with targetable BRAF V600 mutations, 
preliminary results from the fi rst large 
trial of treatment sequencing, the phase 3 
DREAMseq trial (NCT02224781), showed 
superiority for immunotherapy given before 
targeted therapy (FIGURE). Initial treatment 
with nivolumab (Opdivo) plus ipilimumab 
was associated with a 20 percentage point 
improvement in 2-year OS rates compared 
with initial treatment with the BRAF/MEK 
inhibitor regimen of dabrafenib (Tafi nlar) 
plus trametinib (Mekinist) (72% vs 52%, 
respectively; log-rank P = .0095). All sub-
groups analyzed also favored the immuno-
therapy then targeted therapy sequence. The 
results triggered an early halt to the study.9

Some melanoma experts believe those 
results are strong enough to prefer fi rst-
line combination immunotherapy over any 
combination of targeted therapies, but they 
are not direct evidence that ipilimumab plus 
nivolumab is superior to the other 2 targeted 
combinations: vemurafenib (Zelboraf) 
and cobimetinib (Cotellic) or encorafenib 
(Braftovi) and binimetinib (Mektovi). 
Although analyses have compared effi cacy 
with the 3 BRAF/MEK inhibitor combi-
nations for patients with BRAF-mutant 
melanoma (median OS, 33.6 months with 

encorafenib/binimetinib, 25.6 months with 
dabrafenib/trametinib, and 22.3 months with 
vemurafenib/cobimetinib),10 these combinations 
have never been compared head to head to the 
ICI combination of dabrafenib and trametinib.

Another uncertainty lies in whether it would 
be better to use targeted therapy and immu-
notherapy together, in combination, rather 
than using them sequentially. In the phase 3 
IMspire150 trial (NCT02908672), a combi-
nation of the PD-L1 inhibitor atezolizumab 
(Tecentriq) plus vemurafenib and cobimetinib 
was found to be more effective than vemu-
rafenib and cobimetinib alone. At a median 
follow-up of 18.9 months, PFS in the triplet 
combination group was signifi cantly longer 
than in the double combination control (15.1 
months vs 10.6 months; HR, 0.78; 95% CI, 
0.63-0.97; log-rank P = .025). The duration of 
response was also signifi cantly improved with 
the addition of atezolizumab (21.0 months vs 
12.6 months).11 This triplet combination has 
never been tested against nivolumab plus 
ipilimumab though.

However, in patients with NSCLC, for exam-
ple, a number of trial results suggest reason for 
trying targeted therapy before immunotherapy, 
either because immunotherapy has performed 
poorly in patients with targetable mutations 
or because using immunotherapy fi rst (or in 
combination with targeted therapy) produces 
unacceptable risk of AEs.

A retrospective analysis of patients 
whose NSCLC had EGFR mutations and 
ALK rearrangements found poor response 
rates to PD-1 pathway inhibitors. Objective 
responses were observed in 1 of 28 (3.6%) 
EGFR-mutant or ALK-positive patients vs 
7 of 30 (23.3%) EGFR wild-type and ALK-
negative/unknown patients (P = .053).12

The phase 2 ATLANTIC trial (NCT02087423), 
which measured response to the anti–PD-L1 
antibody durvalumab as third-line or later 
therapy, also reported disappointing results 
in patients whose NSCLC was EGFR-mutant 
or ALK-positive, even when at least 25% of 
their tumor cells expressed PD-L1. Objective 
response occurred in 12.2% of such patients in 
this cohort whereas patients with mutations 
and lower levels of PD-L1 expression had a 
response rate of 3.6%. The response rate in 
patients with no EGFR or ALK alterations was 
16.4% with at least 25% PD-L1 expression and 
30.9% with at least 90% PD-L1 expression.13 

A phase 2 trial (NCT02879994) of pembroli-
zumab as fi rst-line therapy in patients whose 
advanced EGFR-mutant NSCLC expressed 
high levels of PD-L1 was stopped after only 1 of 
11 patients (9%) showed any response. The inves-
tigators concluded that this was not an appropri-
ate treatment choice for this disease setting.14

An analysis of patients whose NSCLC 
had targetable mutations (ALK, ROS1, or 
MET) compared the incidence of grade 3 or 
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ADVERSE EVENT
IMMUNOTHERAPY 

ALONE 
(n = 13,956)

ADDED RADIATION 
WITHIN 90 DAYS 

(n = 1733)

ADDED RADIATION AFTER 
MORE THAN 90 DAYS 

(n = 1146)

Fatigue 6351 (45.5%) 921 (53.1%) 475 (41.4%)

Diarrhea 3775 (27.0%) 470 (27.1%) 224 (19.5%)

Endocrine 1873 (13.4%) 256 (14.8%) 114 (9.9%)

Pneumonitis 353 (3.8%) 118 (6.8%) 41 (3.6%)

Colitis 469 (3.4%) 49 (2.8%) 29 (2.5%)

Thrombocytopenia 361 (2.6%) 57 (3.3%) 25 (2.2%)

Neutropenia 329 (2.4%) 42 (2.4%) 23 (2.0%)

Musculoskeletal 202 (1.4%) 25 (1.4%) 10 (0.9%)

Hepatitis 145 (1.0%) 17 (1.0%) 7 (0.6%)

Kidney 38 (0.3%) 7 (0.4%) 1 (0.1%)

Neurologic 32 (0.2%) 4 (0.2%) 2 (0.2%)

Skin 28 (0.2%) 2 (0.1%) 2 (0.2%)
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“From what we have seen from clinical study and the real world, 
immunotherapy typically works better if you give it at the beginning, 

before patients have developed resistance to other treatments.” 
–Paolo A. Ascierto, MD

4 AEs in patients who had (n = 11) and had 
not (n = 442) been treated with an ICI before 
receiving crizotinib (Xalkori). A grade 3 or 4 
increase in alanine transaminase levels was 
observed in 45.5% of pretreated patients and 
8.1% who started on crizotinib (P < .0001), 
while a similar increase in aspartate trans-
aminase levels was observed in 36.4% of 
pretreated patients but only 3.4% of the oth-
ers (P < .0001). Among the 11 patients who 
received immunotherapy prior to crizotinib, 
treatment was discontinued in 4 patients 
and delayed in 1 patient.15

Chemotherapy
Preclinical research has found that certain 
types of chemotherapy can enhance immune 
system function in ways that complement 
immunotherapy. A team from Harvard used 
lung adenocarcinoma mouse models to show 
that autochthonous tumors that lacked T-cell 
infi ltration and resisted ICIs could be sensi-
tized to antitumor T-cell immunity via expo-
sure to immunogenic chemotherapies such as 
oxaliplatin combined with cyclophosphamide. 
They also found that doing this to spur tumor 
infi ltration by T cells sensitized tumors to ICIs.16

Analysis of the immunological effects 
of a wide variety of chemotherapies found 
that, contrary to long-standing belief, most 
of them exert immunostimulatory effects, 

either by inhibiting immunosuppressive 
cells, activating effector cells, increasing 
immunogenicity, and/or increasing T-cell 
infi ltration. However, the researchers noted, 
each chemotherapy impacts the tumor 
microenvironment differently, so it will 
take further research to determine which 
chemotherapy, used at what time, will best 
enhance the effi cacy a particular immuno-
therapy used against a particular cancer.17

Treatment Durati on
Another aspect of immunotherapy timing 
that is under review is duration of treat-
ment. Patients typically receive ICIs until 
disease progression or toxicity occurs, but 
researchers are trying to establish whether 
a set course of treatment would provide com-
parable benefi ts to ongoing treatments across 
a variety of patients and tumor types. With 
shorter durations and less therapy given 
overall, researchers could reduce the fi nan-
cial and physical burden on patients.18

Among the many approved indications 
for ICIs to date, the majority were given 
indefi nitely unless the patient progressed or 
developed unacceptable toxicity, or for up to 
2 years. However, analyses of these pivotal 
studies have shown that many patients still 
achieved clinical benefi t even with shorter 
durations of treatment.18

Several large phase 3 trials have been 
initiated to determine if shorter durations of 
treatment will result in equivalent survival 
outcomes.18 For example, the DANTE trial 
(ISRCTN15837212) is exploring whether 
treatment with anti–PD-1 therapy in the 
frontline setting for patients with unresect-
able stage III or IV melanoma can be stopped 
at 1 year. After a year, patients who benefi t 
from treatment will be randomized to stop 
treatment or continue for another year. 

The STOP-GAP trial (NCT02821013) is 
looking at stopping treatment of ICI for 
patients with unresectable stage III or IV 
melanoma after a maximal tumor response, 
assessed by at least 2 imaging scans 
3 months apart, vs continuing therapy for 
the standard 2 years. In the maximal tumor 
response arm, patients who progress can be 
retreated as needed. 

Time of Day
Most studies of how timing affects immuno-
therapy effi cacy have defi ned “timing” rela-
tive to other treatments, but some research 
has investigated the impact of giving patients 
immunotherapy at different times of day. 

For example, a retrospective analysis of 
an ongoing longitudinal study (MEMOIR) of 
299 patients with stage IV melanoma found 
that every 20% of infusions of ICIs received 
after 4:30 PM (among all infusions received 
by a patient) conferred an OS HR of 1.31 
(95% CI, 1.00-1.71; P = .046). A propensity 
score–matched analysis of patients who 
did (n = 73) and did not (n = 73) receive at 
least 20% of their infusions after 4:30 PM
found that having at least 20% of infu-
sions administered later in the evening 
was associated with a shorter OS (medi-
an, 4.8 years vs  not reached; unadjusted
HR, 2.04; 95% CI, 1.04-4.00; P = .038). At 
5 years, the OS rates were 49% and 68% for 
those who received at least 20% of infusions 
after 4:30 PM vs those who received fewer 
than 20% of infusions in the evening.19

“We know much more than we did when 
immunotherapies were fi rst approved,” 
Ascierto concluded. “But there is still 
much to learn.” TT 
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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. 

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. 
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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. 

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. 



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

Skin and Subcutaneous Tissue Disorders

Rashd 30 2a

Pruritus 12 0

Photosensitivity reaction 10 2a

Gastrointestinal Disorders

Nausea 23 0

Diarrhea 17 2a

Abdominal paine 14 3

Vomiting 13 0

Constipation 12 0

Musculoskeletal and Connective Tissue Disorders

Musculoskeletal painf 23 1a

Metabolism and Nutrition Disorders

Decreased appetite 15 0

Respiratory Disorders

Dyspneag 13 1a

Pleural effusion 10 2a

Infection

Upper respiratory tract infectionh 10 <1a

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 (%)
Hematologic
Platelets decreased 58 17

Neutrophils decreased 52 30

Hemoglobin decreased 51 10b

Chemistry
GGT increased 57 21

Glucose increased 48 8

AST increased 41 <1b

Albumin decreased 37 <1b

ALT increased 34 3

TM

ZYNLONTA is a trademark of ADC Therapeutics SA.   
© 2021 ADC Therapeutics SA. All rights reserved. 
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a news conference during the meeting. “We also 
reported a 2-year [OS rate] of [approximately] 33% 
in [patients with] pretreated KRAS G12C–mutated 
NSCLC, which compares favorably with what we 
would expect with historical treatment using 
docetaxel in this setting.”

In May 2021, the FDA approved sotorasib for 
the treatment of patients with locally advanced or 
metastatic KRAS G12C–mutant NSCLC who have 
received at least 1 prior systemic therapy. The 
regulatory decision was based on earlier fi ndings 
from the CodeBreaK 100 trial.3

The pooled phase 1/2 CodeBreaK 100 trial 
enrolled a total of 174 patients with locally advanced 
or metastatic KRAS G12C–mutant solid tumors. 
Patients had received at least 1 prior systemic ther-
apy or were ineligible or intolerant for treatment. 
Those with stable brain metastases were permitted.

In the trial, study participants received oral 
sotorasib at the FDA-approved dose, which was 
960 mg/d, until disease progression. Radiographic 
scans were done every 6 weeks up to week 48 and 
then once every 12 weeks thereafter.

In the phase 1 portion of the research (n = 48), 
the primary end point was safety and tolerability; 
key secondary end points were pharmacokinetics, 

ORR, DOR, PFS, and duration of stable disease. In 
the phase 2 part of the trial (n = 126), the primary 
outcome measure was ORR by RECIST v1.1 criteria 
by blinded independent central review. Key sec-
ondary end points were DOR, DCR, PFS, OS, time 
to response, and safety.

For the updated analysis, the data cutoff was 
February 22, 2022. The median follow-up time for 
OS was 24.9 months.

In the updated analysis, investigators analyzed 
data from the 174 patients who were treated with 
sotorasib in the combined phase 1 and 2 portions 
of CodeBreaK 100. Notably, 82.8% of patients had 
previously received both platinum-based chemo-
therapy and anti–PD-1/PD-L1 treatment.

Additional fi ndings showed that the clinical 
activity with sotorasib was observed regardless 
of PD-L1 expression and was seen in those with 
low PD-L1 levels. “Our fi ndings also provide ratio-
nale for studies that investigate the incorporation 
of sotorasib earlier in the treatment course to 
improve the outcomes for patients [with] NSCLC 
who are less likely to benefi t from immunotherapy,”
Dy stated in a news release.

Further analyses were conducted on tumor 
and plasma samples to identify biomarker pro-
fi les linked with durable clinical benefi t. These 
studies showed that prolonged clinical benefi t 
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was observed regardless of tumor muta-
tion burden, PD-L1 expression, and STK11
comutation status.

In patients with a PD-L1 expression of 
less than 1% (n = 31), the PFS benefi t with 
sotorasib lasted at least 12 months in 51.6% 
of patients; in those whose PD-L1 expres-
sion was between 1% and 49% (n = 21), this 
rate was 28.6%. 

In patients who had PD-L1 expression of at 
least 50% (n = 4), 25.0% of patients had a PFS 
benefi t of at least 12 months.

In patients with STK11-mutant/KEAP1
wild-type status (n = 13), the long-term PFS 
benefit was at least 12 months in 46.2%; this 
was true for 45.5% of those with STK11 wild-
type/KEAP1 wild-type disease (n = 33). In 
those with STK11-mutant/KEAP1-mutant 
disease (n = 12), a PFS benefit of at least 
12 months was experienced by 16.7% of 
patients; this was also true for 14.3% of 
those with STK11 wild-type/KEAP1-mutant 
disease (n = 7).

“Longer-term follow-up data are important 
to better defi ne the safety and effi cacy of 
sotorasib, [because] it is the fi rst-in-class 
KRAS G12C inhibitor therapy to be approved 
for this patient population,” Dy added in the 
news release. “For this particular analysis, 

we also sought to determine whether there 
are potential biomarkers that can identify 
patients who will derive long-term benefi t 
from sotorasib treatment.”

No new safety concerns were observed 
with long-term treatment with sotorasib. 
Grade 3/4 treatment-related adverse events  
(TRAEs) occurred in 21% of patients, and 
1 patient had a new onset grade 3 TRAE 
of hemolytic anemia after 1 year. Notably, 
no TRAE-related deaths occurred, nor did 
any TRAEs lead to discontinuation after 
1 year of therapy.

“[Overall], most toxicities were grade 1/2 
in severity; major AEs were [gastrointes-
tinal] in nature [with] nausea, diarrhea, 
[liver function test] abnormalities, and 22% 
of patients required dose modifi cations or 
dose interruptions; about 6% required dose 

discontinuation,” Ly said in the presenta-
tion, adding that approximately a quarter of 
patients remain on treatment after 1 year.

CodeBreaK 100 is a single-arm, nonran-
domized trial, which investigators noted 
as a limitation. 

The randomized, global phase 3 
CodeBreaK 200 study (NCT04303780) is 
ongoing and includes a comparator arm 
of docetaxel in patients with KRAS G12C–
mutant NSCLC. “We eagerly await the results 
of the phase 3 study, which likely will be 
available later this year, and expect that they 
will confi rm our fi ndings from CodeBreaK 
100,” Dy stated in the news release. TT
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TABLE . OS RATE AFTER 1  AND 2 YEARS 
F O R  C O D E B R E A K  1 0 0 1

STUDY MONTHS OS RATES (95% CI)

Median 12.5 months (10.0-17.8)

1 year 50.8% (42.8%-58.2%)

2 years 32.5% (25.0%-40.2%)

OS, overall survival
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IN THE PHASE 2 REFINE trial 
(NCT03222609), treatment with navi-
toclax plus ruxolitinib (Jakafi ) led to an 

improvement in bone marrow fi brosis (BMF) 
and reduction in variant allele frequency 
(VAF) in patients with myelofi brosis (MF) who 
progressed on or had suboptimal response 
with prior ruxolitinib monotherapy.1

Median overall survival (OS) was not 
reached (NR) in patients who had at least 
1 grade improvement in BMF vs those with-
out at 28.5 months (95% CI, 19.6-NR; P < .01). 
Similarly, median OS was better in those with 
20% or greater reduction in VAF vs without 
(NR vs 28.5 months, respectively; P = .05). No 
deaths were observed in patients with either 
BMF improvement or VAF reduction.

“The association of improvements in BMF 
and VAF with improved overall survival are 
suggestive of disease modifi cation,” Naveen 
Pemmaraju, MD, of The University of Texas 
MD Anderson Cancer Center in Houston and 
coauthors wrote in a poster presented at the 
American Association for Cancer Research 
2022 Annual Meeting in April.1 “The navito-
clax plus ruxolitinib regimen led to improved 
outcomes for patients with MF regardless of 
HMR [high molecular risk] status.”

Despite the ability of ruxolitinib to reduce 
splenomegaly and constitutional symptoms 
associated with MF, underlying disease biol-
ogy typically remains largely unchanged. 
Approximately half of all patients will dis-
continue receiving the JAK2 inhibitor after 
3 years, with an expectation of poor prognosis 
following withdrawal of the agent.2,3 Patients 
with MF who harbor major hydrophilic region 
mutations—such as ASXL1, EZH2, IDH1/2, 
SRSF2, and U2AF1 Q157—are at increased 

risk of experiencing leukemic transforma-
tion or premature death. Reversed BMF and 
VAF reduction may be linked with disease 
modifi cation but the clinical benefi ts of these 
responses have not played out in research.

The multicenter, open-label REFINE study 
was undertaken to determine if navitoclax 
with or without rituximab could lead to spleen 
volume reduction in patients with MF who pre-
viously received ruxolitinib monotherapy. The 
current analysis reports on exploratory out-
comes of BMF, VAF, and HMR in patients treated 
in cohort 1a (n = 34) and how these correlated 
with effi cacy end points. All patients received 
at least 1 dose of navitoclax starting at 50 mg/
day and escalating to 300 mg daily based on 
tolerability plus ruxolitinib at the patient’s 
current stable dose. BMF was assessed locally;
VAF reduction of the driver gene, either 
JAK2 or CALR, was assessed centrally by 
next-generation sequencing in the blood at 
baseline and 24 weeks.

Of the 32 patients evaluable for BMF, 
12 (38%) had at least 1 grade improvement 
at any time of the study and 4 (13%) experi-
enced a minimum of 2 grade improvements. 
Additionally, 26 patients were evaluable 
for driver gene VAF reduction, of whom 
19 harbored mutant JAK2 vs 7 with mutant 
CALR; 6 (23%) had at least a 20% reduction 
at 24 weeks. Five patients had responses in 
both BMF and VAF.

Of the patients achieving 35% spleen vol-
ume reduction at any time, median OS was 
not reached in those with improved BMF 
(n = 9) vs 28.5 months for those without (n = 6; 
P < .01). Median OS was not reached in either 
group of patients with (n = 19) or without 
(n = 14) HMR status (P = .45).

In total, 17 patients discontinued navito-
clax because of progressive disease (n = 6), 
adverse events (n = 5), receipt of transplant 
(n = 2), death (n = 2), physician decision 
(n = 1), and degrading quality of life (n = 1). 
In total, 33 patients had molecular risk infor-
mation available and 58% were considered to 
be at HMR. Median follow-up in survivors 
was 26.2 months (range, 6.7-36.4).

Median patient age was 68 years (range, 
42-86), 68% were men, and all participants 
had an ECOG performance score of 0 (47%) or 
1 (53%). Median duration of prior ruxolitinib 
exposure was 91 weeks (range, 19-391). The 
median spleen volume was 1695 cm3 (range, 
466-5047). Seventeen patients (52%) had 
3 or more mutated genes; 26 patients (79%) 
presented with mutated JAK2 and 7 (21%) 
with mutated CALR (type 1, 57% [n = 4]; type 
2, 43% [n = 3]). HMR mutations were ASXL1
(68%), SRSF2 (37%), EZH2 (21%), U2AF1 (5%), 
and IDH1/2 (5%); 42% had mutations in 2 or 
more HMR genes. TT
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Navitoclax/Ruxolitinib Appears 
to Modify Disease in Patients 
With Myelo� brosis
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ACCORDING TO PHASE 1/2 study 
fi ndings, the innate cell engager, 
AMF13, in combination with preac-

tivated and expanded natural killer (NK) cells 
achieved very encouraging activity in patients 
with heavily pretreated lymphoma, according to 
Yago L. Nieto, MD, PhD, professor, Department 
of Stem Cell Transplantation at The University 
of Texas MD Anderson Cancer Center, Houston, 
who presented the fi ndings during the Amer-
ican Association for Cancer Research Annual 
Meeting 2022.1

Nieto et al observed an overall response rate 
of 89.5% (n = 17/19), with 10 complete responses 
(CRs) and 7 partial responses (PRs).1,2 “This is 
the fi rst clinical trial using off-the-shelf, cord 
blood–derived, cytokine-induced, memory-
like, ex vivo–expanded NK cells precomplexed 
with the innate cell engager AMF13 construct 
to treat patients with CD30-positive relapsed/
refractory Hodgkin lymphoma,” he said. “We 
saw very encouraging activity in this popula-
tion of heavily pretreated patients.”

The current standard of care for relapsed 
CD30-positive lymphomas is brentuximab 
vedotin (Adcetris). However, not all these 
lymphomas respond to brentuximab vedotin. 
When that treatment fails, those tumors 
then become extremely resistant to killing, 
and patients are left with very few effective 
therapeutic options.

To address the problem, investigators 
enrolled 22 patients with relapsed or refracto-
ry CD30-positive lymphoma into this single-
center phase 1/2 trial, 20 of whom were 
diagnosed with Hodgkin lymphoma (HL). All 
had active progressive disease at enrollment 
and none received bridging therapy. Patients 
were heavily pretreated, with a median of 
7 (range, 1-14) prior lines of therapy. Nine 

underwent autologous stem cell transplanta-
tion (SCT) and 5 received allogeneic SCT.

Eligible patients had relapsed/refractory 
CD30-positive classical HL, B-cell non-HL, 
anaplastic large-cell lymphoma, or peripheral 
T-cell lymphoma that was refractory or intol-
erant to brentuximab vedotin. They needed 
to have an ECOG performance status of 
2 or below, as well as adequate renal, hepatic, 
pulmonary, and cardiac function. The median
age was 40 years (range, 20-75). Most patients 
were White (68.2%) and male (68.1%).

Patients received 2 cycles of fl udarabine/
cyclophosphamide, followed by AFM13–cord 
blood NK cells at 3 dose levels (DLs)—DL1 
(106 NK/gg), DL2 (107 NK/kg), and DL3 (108 
NK/kg)—on day 0 plus 3 weekly intravenous 
infusions of 200 mg AFM13, a CD30/CD16A 
bispecifi c antibody. Nineteen patients com-
pleted both planned cycles of treatment.

Nieto and colleagues isolated NK cells from 
cord blood, then used a mixture of cytokines 
to activate the cells into a memory-like state, 
making them more persistent and effective. 
They then expanded the cells in culture and 
complexed them with AFM13.

At a median follow-up of 11 months, pro-
gression-free survival (PFS) and overall 
survival (OS) rates across all 3 dose levels 
were 52% and 81%, respectively. Across all 
dose levels, 53% of patients experienced 
CR and 37% had PR. Eleven percent had 
progressive disease. Expansion of NK cells 
occurred immediately after infusion and 
persisted for 3 weeks.

Investigators established DL3 as the 
recommended phase 2 dose (RP2D). All 
13 (100%) patients treated at this dose level 
responded to therapy, including 8 CRs (62%). 
“Five of those patients were in CR after cycle 

1, and 3 additional patients converted from 
PR to CR after cycle 2,” Nieto said.

The median PFS was 67% and the median 
OS was 93% in the RP2D population. Inves-
tigators did not record any cytokine release 
syndrome, graft-vs-host disease (GVHD), or 
neurotoxicity. “Our preliminary results show 
an excellent tolerability profi le,” Nieto said.

There was no instance of infusion-related 
reactions (IRRs) associated with AFM13-
NK cells across 40 infusions. There was 
1 instance of grade 3 IRR and 4 grade 2 IRRs 
in 108 infusions of AFM13 alone. Investiga-
tors observed no dose-limiting toxicities.

“Never before in mankind have we seen 
this approach really leading to staggering 
results,” said Timothy Yap, MBBS, PhD, 
FRCP, a medical oncologist and associate 
director of translational research at the 
Khalifa Institute for Personalized Cancer 
Therapy at The University of Texas MD 
Anderson Cancer Center. “Everyone can see 
for themselves how impressive these results 
are. In addition to that, the tolerability pro-
fi le is truly excellent, with no instances of 
cytokine release syndrome, neurotoxicity, 
or GVHD—truly impressive.” TT
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NK Cells Combined With Bispeci� c 
Antibody Induces Promising 
Ef� cacy in Advanced Lymphoma
B y  J a s o n  H a r r i s



C O N F E R E N C E  C O V E R A G E

M
EL

A
N

O
M

A

ENCOURAGING EFFICACY AND 
survival has been observed in an early-
phase study of nivolumab (Opdivo) 

combined with a PD-L1/IDO peptide vac-
cine in patients with metastatic melanoma, 
according to data from a phase 1/2 trial 
(NCT03047928). These fi ndings were pre-
sented at the American Association for Can-
cer Research Annual Meeting 2022.1

At the December 1, 2021, data cutoff date, 
updated results from the trial showed that 
among 30 evaluable patients, the overall 
response rate (ORR) was 80%, and 47% 
of patients achieved a complete response 
(CR). At a median follow-up of 2.7 years, the 
median progression-free survival (PFS) was 
25.3 months, and the median overall survival
(OS) was not reached.

The trial enrolled patients with stage IV 
melanoma who had not been previously 
treated with an anti–PD-1 therapy. Patients 
received the anti–PD-1 antibody nivolumab 
at a dose of 3 mg/kg every 2 weeks for up 
to 2 years. Investigators administered the 
PD-L1/IDO peptide vaccine subcutaneously 
for up to 15 doses: 1 dose every 2 weeks for 
a total of 6 doses and 1 dose every 4 weeks 
for a total of 9 doses. Responding patients 
stayed on nivolumab at a dose of 6 mg/kg 
administered every 4 weeks after the vac-
cine series was completed. 

The primary end point of the trial was 
feasibility and safety. Secondary end points 
included ORR, OS, and PFS.2

The median age of patients in the trial was 
70 years (range, 46-85) and most were men 
(55%). Most patients had BRAF wild-type dis-
ease (63%), and 17 (57%) patients had PD-L1 
expression greater than 1%.

A subgroup analysis showed that patients 
with stage M1a or M1b disease (n = 13) 
achieved an ORR of 69%, including a 46% 
CR rate (FIGURE 11). Patients with stage 
M1c disease (n = 17) performed even better, 
displaying an ORR of 88% and a CR rate of 
47%. The median PFS was 14.8 months and 
25.6 months for patients with stage M1a/M1b 
disease or stage M1c disease, respectively 

Patients who were PD-L1 positive (> 1%) 
experienced an ORR of 94% and a median 
PFS of 30.9 months. Patients who were PD-L1 

negative at the time of enrollment (n = 13) 
achieved an ORR of 61.5% and a median 
PFS of 7.2 months. CR rates were 53% and 
38.5%, respectively.

In terms of lactate dehydrogenase (LDH) 
status, patients with nonelevated LDH lev-
els had an ORR of 79% compared with 82% 
among patients who had elevated LDH lev-
els. The median PFS was 19.3 months and 
30.9 months, respectively. Most patients in 
the nonelevated LDH group achieved a CR 
(53%) compared with 36.5% of patients in the 
elevated LDH group (FIGURE 21).

Regarding safety, investigators noted that 
the incidence of immune-related adverse 
events was comparable to that of patients who 
received nivolumab monotherapy. No addi-
tional toxicity was reported among patients 
who were deemed to have a poor prognosis.

“Patients with unfavorable prognostic 
baseline characteristics obtained impressive 
response rates and durable responses without 
additional toxicity,” the study authors wrote. 
“A phase 3 clinical trial [NCT05155254] 
investigating IDO/PD-L1 and pembrolizumab 
[Keytruda] is open for enrollment to validate 
the data in a larger population.” TT
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Nivolumab With PD-L1/IDO Peptide Vaccine 
Shows Ef� cacy in Metastatic Melanoma
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CR, complete response; LDH, lactate dehydrogenase; PD, progressive disease; PR, par tial response; ORR, objective 
response rate.

CR, complete response; PD, progressive disease; PR, par tial response; ORR, objective response rate.
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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*

NCCN
GUIDELINES

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 

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

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the 
treatment of adult patients with relapsed or refractory di� use large B-cell lymphoma 
(DLBCL) not otherwise specifi ed, 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 verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

for injection, for intravenous use

included fever, chills, rash, fl ushing, 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.

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy 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
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned 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

HIGH ORR REACHED, with a majority 
of responders achieving CR1

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

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

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

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 modifi cations. 

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.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, 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 verifi cation and description of clinical benefi t in a confi rmatory trial(s).

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

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

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

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

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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3-year follow-up analysis in patients with R/R DLBCL (N=71)3†||
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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 
fi nal, FDA-approved labeling has 
yet to be determined.

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

|| 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.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  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
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for injection, for intravenous use

L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy 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
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned 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

HIGH ORR REACHED, with a majority 
of responders achieving CR1

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

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

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

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 modifi cations. 

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.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, 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 verifi cation and description of clinical benefi t in a confi rmatory trial(s).

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

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

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

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

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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3-year follow-up analysis in patients with R/R DLBCL (N=71)3†||
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44% ORR§

(n=16; 95% 
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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 
fi nal, FDA-approved labeling has 
yet to be determined.

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

|| 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.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  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
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for injection, for intravenous use

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation. 
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corporation.
All other trademarks are the property of their respective owner(s).

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 fi le. 3-year follow-up 
analysis. MorphoSys. Boston, MA. 4. Data on fi le. CSR. MorphoSys. Boston, MA.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with 
lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory di� use large B-cell 
lymphoma (DLBCL) not otherwise specifi ed, 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 verifi cation and 
description of clinical benefi t in a confi rmatory 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 
e� ective 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 e� ects to the FDA at (800) FDA-1088 
or www.fda.gov/medwatch. You may also report side 
e� ects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1

REACH FOR MONJUVIREACH FOR MONJUVI
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for injection, for intravenous use

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation. 
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corporation.
All other trademarks are the property of their respective owner(s).

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 fi le. 3-year follow-up 
analysis. MorphoSys. Boston, MA. 4. Data on fi le. CSR. MorphoSys. Boston, MA.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with 
lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory di� use large B-cell 
lymphoma (DLBCL) not otherwise specifi ed, 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 verifi cation and 
description of clinical benefi t in a confi rmatory 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 
e� ective 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 e� ects to the FDA at (800) FDA-1088 
or www.fda.gov/medwatch. You may also report side 
e� ects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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MONJUVI® (tafasitamab-cxix) 
Initial U.S. Approval: 2020

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

*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 
(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

General disorders and administration site conditions

Fatigue* 38 3.7

Pyrexia 24 1.2

Peripheral edema 24 0

Gastrointestinal disorders

Diarrhea 36 1.2

Constipation 17 0

Abdominal pain^ 15 1.2

Nausea 15 0

Vomiting 15 0

Respiratory, thoracic and mediastinal disorders

Cough 26 1.2

Dyspnea 12 1.2

Infections

Respiratory tract infection+ 24 4.9

Urinary tract infection† 17 4.9

Bronchitis 16 1.2

Metabolism and nutrition disorders

Decreased appetite 22 0

Hypokalemia 19 6

Musculoskeletal and connective tissue disorders

Back pain 19 2.5

Muscle spasms 15 0

Skin and subcutaneous tissue disorders   

Rash‡ 15 2.5

Pruritus 10 1.2

Table 3: Adverse Reactions (≥10%) in Patients with Relapsed or Refractory Diffuse 
Large B-Cell Lymphoma Who Received MONJUVI in L-MIND
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Table 4 summarizes the laboratory abnormalities in L-MIND.  

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.

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. 

MONJUVI® (tafasitamab-cxix) 

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG. 
© 2021   
June 2021  RC-US-TAF-00983
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corp.  
MorphoSys is a registered trademark of MorphoSys AG. 
Incyte and the Incyte logo are registered trademarks of Incyte Corp.

MONJUVI1

Laboratory Abnormality
All Grades

(%)
Grade 3 or 4

(%)

Chemistry

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

Coagulation

Activated partial thromboplastin time 
increased 46 4.1

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

1 The denominator used to calculate the rate was 74 based on the number of patients with a 
baseline value and at least one post-treatment value.
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INVESTIGATORS HAVE IDENTIFIED 
molecular characteristics associated 
with resistance to CD19-directed chi-

meric antigen receptor (CAR) T-cell therapy 
for pediatric acute lymphoblastic leukemia 
(ALL), according to data presented at the 
American Association for Cancer Research 
2022 Annual Meeting.1

Three key features of leukemia cells that 
do not respond to CAR T-cell therapy were 
observed: hypermethylation of DNA, a stem 
cell–like phenotype and inherent plasticity, 
and decreased antigen presentation. These 
are independent of CD19 status and leuke-
mia subtype, indicating a potentially new 
predictive biomarker.

“What’s most important about this is 
we can detect it prior to therapy in patient 
samples, so this highlights its potential as a 
biomarker for response,” said Katherine E. 
Masih, BS, an NIH Cambridge scholar in the 
Genetics Branch, Center for Cancer Research 
at the National Cancer Institute, in a press 
conference. “We hope that eventually this 
can improve patient selection and eligibility 
for CD19 CAR T-cell therapy.”

CD19 is a common target of CAR T cells, 
and resistance to treatment can occur even if 
patients continue to show CD19 expression. The 
investigators explored primary nonresponse 
(PNR) to CAR T-cell therapy, which occurs in 
10% to 20% of patients and whose causes are 
not fully understood. Known reasons for non-
response to CAR T cells include collection of 
dysfunctional T cells and decreased death cell 
receptors on the cell surface.2,3

The investigators used bone marrow sam-
ples from 14 participants in the PLAT-02 trial 

(NCT02028455) of CD19-directed CAR T-cell 
therapy for relapsed/refractory pediatric ALL.1

The samples included those of 7 patients who 
had a complete response to therapy and 7 who 
had no response. Nonresponse was defi ned as 
not achieving and maintaining minimal resid-
ual disease negativity at 63 days.

A multiomic analysis of the bone marrow 
included whole-exome sequencing, RNA 
sequencing of the bulk cells, single-cell RNA 
sequencing, array-based methylation analysis, 
and ATAC-seq (assay for transposase-accessible 
chromatin with high-throughput sequencing).

In patients who went on to have PNR, 
investigators discovered epigenetic markers 
including 238 regions of hypermethylated 
DNA, which is associated with inactivated 
genes (P = 8.15 × 10-25). These regions are 
known to be activated in stem cells.

The ATAC-seq analysis showed increased 
accessibility of chromatin at regions linked 
to stem cell proliferation (normalized enrich-
ment score [NES] = 2.31; P < .0001) and cell 
cycling (NES = 2.27; P < .0001), indicating 
inherent plasticity that may allow leukemia 
cells to adapt to resist CAR T-cell therapy.

The investigators found that the epigene-
tic differences did not lead to differences in 
phenotype of B cells between patients who 
were primary sensitive and those with PNR. 
However, PNR cells did show an increase in 
regions associated with hematopoietic stem 
cells and myeloid and lymphoid progeni-
tors. In addition, the investigators observed 
decreased antigen presentation and process-
ing that could lead to lack of response in cells 
that still express CD19 (P = .0001).

These factors characterized a potential 

novel biomarker associated with PNR, which 
the investigators named as stem-cell epig-
enome with multi-lineage potential (SCE-
MLP). Masih acknowledged that the sample 
size of 14 patients was small and that more 
research about SCE-MLP’s link to PNR is 
needed. “We would love to see this validated 
in a larger cohort with more cases of PNR 
that exist around the country,” she noted.

Another potential use of SCE-MLP could be 
to fi nd ways to overcome resistance to CAR 
T-cell therapy by combining it with targeted 
therapies that disrupt these epigenetic fac-
tors for resistance. Currently, the investiga-
tors hope this research will be used to shape 
patient selection for CAR T-cell therapy and 
alternative therapies.

“If we can reliably identify responders, 
perhaps through screening for SCE-MLP, 
we can prioritize less toxic targeted ther-
apies for our patients and overall improve 
outcomes for children with this devastating 
disease,” Masih said. TT
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Epigenetic Biomarker 
Predicts Resistance 
to CAR T-Cell Therapy in ALL
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inclusion criteria from 17 prior studies, 56.6% of 
patients with CNS-involved LBCL who were treated
with 1 of the CAR T-cell products achieved a com-
plete response (CR), and 8.9% of patients had a par-
tial response (PR). Additionally, 3.3% of patients 
had stable disease (SD) and 39.8% had progres-
sive disease (PD). Notably, disease progression 
occurred later in 21.9% and 60% of patients who 
experienced a CR or PR, respectively.

“We recommend including these patients [with 
CNS-involved LBCL] in future CAR T[-cell] clinical 
trials to improve the outcomes of these patients,” 
study authors Muhammad Husnain, MD,
and Noureen Asghar, MD, of the University 

of Arizona Cancer Center, wrote in the poster 
presentation. Husnain is an assistant professor 
of medicine in the Division of Hematology and 
Oncology and Asghar is a research scholar in the 
Department of Medicine. 

Axi-cel, tisa-cel, and liso-cel are all FDA 
approved for the treatment of patients with LBCL. 
However, patients with primary and secondary 
CNS lymphoma have been excluded from clinical 
trials that utilize these agents because of the risk 
of toxicities such as CRS and ICANS.2 This sys-
tematic review aimed to investigate the safety and 
effi cacy of these CAR T-cell therapies in patients 
with primary/secondary CNS LBCL.

Bibliographic databases MEDLINE, Embase, The 
Cochrane Library, Scopus, and Web of Science 
were searched to identify all records associated
with CAR T-cell therapy published prior to Decem-
ber 2021. This included all retrospective and 
prospective studies reporting the effi cacy and 
safety of CAR T-cell therapy in adult patients with 
CNS-involved lymphoma. Data on eligible patients 
from qualifi ed studies were taken, including base-
line characteristics, effi cacy, and safety.

The systematic review evaluated patient 
responses as CR, PR, SD, and PD. Notably, data on 
progression-free survival (PFS) were not available 
for most studies, although it was calculated by 
combining all patients who were event free and 
alive in the study, then approximated to the near-
est month (1, 3, 6, and 12 months).

Among the patients evaluated, 47.6% were men. 
Additionally, 28.3% of patients had primary CNS 
lymphoma, and 71.8% of patients had secondary 
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Study Shows No Increased Risk of AEs 
With CAR T in LBCL
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Axi-cel, axicabtagene ciloleucel; Liso-cel, l isocabtagene maraleucel; T isa-cel, t isagenlecleucel.

F I G U R E .  R AT E S  O F  S P E C I F I C  TOX I C I T I E S  BY  C A R  T - C E L L  P R O D U C T S 1

■ Cytokine release syndrome     ■ Immune effector cell-associated neurotoxicity syndrome

AXI-CEL TISA-CEL LISO-CEL
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CNS lymphoma. Most patients received lym-
phodepleting chemotherapy, fl udarabine, and 
cyclophosphamide prior to CAR T-cell ther-
apy infusion. Notably, 2 patients received a 
conditioning regimen of BEAM (carmustine, 
etoposide, cytarabine, and melphalan) plus 
TBC (thiotepa, busulfan, and cyclophospha-
mide), and salvage MATRIX chemotherapy 
(methotrexate and cytarabine plus thiotepa
and rituximab [Rituxan]).

All patients were infused with doses of CAR 
T-cell therapy, ranging from 0.6 × 108 T cells to 
6 × 108 T cells. Additional data showed the 
estimated 1-month response rates were 45.1% for 
CR, 17.1% for PR, 12.2% for SD, and 17.1% for PD. 
Notably, 14 studies reported the status of disease 
for patients at baseline, and 62.8% of patients had 
active disease at the time of CAR T-cell therapy. 
Of those patients, 53.5% achieved a CR, 14.1% had 
a PR, and 36.6% had PD. The 1-month, 3-month, 
6-month, and 12-month PFS rates were 72.1%, 
57%, 44.2%, and 37.5%, respectively.

Regarding safety, data from 108 patients 
across 16 studies were evaluated for CRS; 
70.1% of patients developed grade 1 or 2 CRS, 
and 6.5% experienced grade 3 or 4 CRS. Addi-
tionally, 109 patients from 16 studies were 
evaluated for ICANS, where data showed 31.8% 
of patients experienced grade 1 or 2 ICANS and 
21.1% had grade 3 or higher ICANS. Notably, no 
deaths were reported due to CRS or ICANS.

Data for each CAR T-cell therapy showed 
that 84.6% of all patients who received 
axi-cel experienced any-grade CRS, includ-
ing grade 1 or 2 in 76.9% and grade 3 or 4 in 
10.6%. Furthermore, 69% of patients treated 
with tisa-cel experienced any-grade CRS, 
including grade 1 or 2 in 62.1% and grade 3 
or 4 in 6.9%. CRS of any grade occurred in 
28.6% of all patients who received liso-cel, all 
of which were grade 1 or 2 (FIGURE1).

Regarding ICANS, 70.4% of all patients 
treated with axi-cel experienced any grade 
of the toxicity, including 37% who had grade 
1 or 2 ICANS and 34.8% who had grade 3 or 
4. ICANS of any grade occurred in 41.4% of 
all patients who received tisa-cel, includ-
ing grade 1 or 2 in 34.5% and grade 3 or 
4 in 6.9%. In patients who received liso-cel, 
33.3% of patients experienced any grade of 
ICANS, and all instances were grade 3 or 4. TT
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Abatacept Leads to Less 
GVHD and Prednisone Use 
Post Stem Cell Transplant
B y  J a s o n  H a r r i s

IN A PHASE 2 clinical trial 
(NCT01954979), both reduction in 
steroid-refractory chronic graft-vs-host 

disease (cGVHD) and prednisone use were 
observed among patients treated with aba-
tacept (Orencia) following stem cell trans-
plant, according to a presentation given 
during the 2022 Transplantation & Cellular 
Therapy Meetings.

“Abatacept was associated with a 58% 
overall response rate [ORR] in steroid-
refractory cGVHD,” said lead author Anita 
G. Koshy, MD, a clinical fellow in medicine 
at Beth Israel Deaconess Medical Center in 
Boston, Massachusetts. “There was a durable 
reduction in prednisone dosing over time, 
severe infections were uncommon, and the 
infusions were well tolerated. Correlative 
immune studies are ongoing to better under-
stand the mechanism of action of abata-
cept and cGVHD.”

Abatacept is a recombinant fusion protein 
comprised of the extracellular domain of 
human CTLA-4 that is linked to the Fc portion 
of human immunoglobulin G1, binding to 
CD80 and CD86 on antigen-presenting cells. 
In the trial, investigators defi ned steroid-
refractory cGVHD as persistent signs and 

symptoms of cGVHD, despite the use of 0.5 mg/
kg daily prednisone for at least 4 weeks.

Thirty-nine patients who had undergone 
allogeneic hematopoietic stem cell trans-
plant a median of 43 months prior to the 
study received abatacept, and 36 were evalu-
able for ORR. Eighteen patients had moderate 
cGVHD at baseline and 21 had severe cGVHD. 
Patients received a median of 5 (range, 1-11) 
previous treatments for cGVHD.

Investigators administered 10 mg/kg of 
abatacept every 2 weeks for 3 doses. One 
month after administration of the third dose, 
patients received 3 additional doses every 
4 weeks. One month later, patients received 
the sixth dose of abatacept.

Koshy and her colleagues assessed patients 
for response 1 month after administration of 
the sixth dose and observed an ORR of 58%. 
All responses were partial. Patients who 
completed 6 doses of abatacept and contin-
ued to demonstrate response were eligible to 
receive up to 12 additional doses.

At baseline, skin (84%) was the most com-
mon site of cGVHD, followed by joints (82%), 
eyes (72%), lung (56%), mouth (44%), liver 
(23%), and gastrointestinal (GI) tract (15%). 
“The most improved organ sites included 
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the skin in 22% of patients, the mouth in 
22% of patients, the eyes in 25% of patients, 
lung in 36% of patients, and joints in 22% of 
patients,” Koshy said. “Progression of disease 
occurred in 33% of patients and included 
organs such as the skin, mouth, eyes, liver, 
lung, and joints.”

Rate of cGVHD declined to 8% in patients 
with GI involvement. Koshy added that aba-
tacept led to a durable reduction in predni-
sone use. At baseline, the median daily dose 
of prednisone 20 mg per day. “There was 
a 27.5% reduction in the prednisone dose 
to 14.5 mg by the 1-month follow-up time 
point,” she said. At the 4-month follow-up, 
prednisone dose further declined to 10 mg 
per day (P < .01) (FIGURE).

Eligible patients had received allogeneic 
bone marrow or stem cell transplantation 
with myeloablative or reduced intensity 
conditioning regimens. They had to be at 
least 100 days removed from transplan-
tation or donor lymphocyte infusion to 
enroll. Patients were not allowed to change 
immunosuppressive medications for at least 
4 weeks prior to enrollment and had to be 
on a stable immunosuppressive regimen for 
2 weeks prior to enrollment.

The median patient age was 62 years 
(range, 25-77) and most patients were 
women (53.8%). Most patients had an ECOG 
performance score of 1 (69.2%) or 2 (28.2%). 
The most common sites of primary disease 
were acute myeloid leukemia (46.2%), myel-
odysplastic syndrome (20.5%), and acute 
lymphoblastic leukemia (12.8%).

Most patients (89.7%) received peripheral 
blood stem cell transplantation. The remainder

underwent bone marrow transplant. For con-
ditioning intensity, 61.5% of patients received 
myeloablative conditioning, whereas 35.9% 
received nonmyeloablative.

Just over half (56.4%) of patients received 
matched unrelated human leukocyte anti-
gens (HLA) and 38.4% received matched 
related HLA. One (2.6%) patient each 
received mismatched related and mis-
matched unrelated HLA.

The most common grade 3/4 adverse event 
possibly related to abatacept treatment was 
neutropenia in 4 patients. Investigators 
observed serious grade 3/4 lung infections 
in 3 patients. One patient experienced 
grade 4 hemolysis, respiratory failure, 
and hepatic failure, and eventually died of 
concurrent herpes simplex virus hepatitis 
while on treatment.

“Immune correlative studies are ongoing to 
help us better understand the mechanism by 
which abatacept may work in the treatment of 
cGVHD,” Koshy said. “Thus far, T-cell polar-
ization assessments by fl ow cytometry have 
shown no difference in IL-10 and interferon-γ
expression by CD4-positive T cells before and 
after treatment in our clinical responders. 
However, cytokine profi ling of patient plasma 
and single-cell RNA sequencing are current-
ly underway to help us better understand 
changes to the immune microenvironment 
potentially caused by abatacept.” TT

R E F E R E N C E

Koshy AG, Kim HT, Stroopinksy D, et al. Phase II clinical trial of abata-

cept for steroid-refractory chronic graft versus host disease. Present-

ed at: 2022 Transplantation & Cellular Therapy Meetings; April 23-26, 

2022; Salt Lake City, UT. Abstract 32.

46 Targeted Therapies in Oncology | Vol. 11 No. 8

F I G U R E .  AV E R AG E  P R E D N I S O N E  D O S E  D U R I N G  F O L LO W - U P

49,000

48,000

47,000

46,000

25

20

15

10

5

0
0 1 2 3 4 5 6

MonthMONTH

 TARGETED ONCOLOGY TM VIDEO

Haploidentical Transplant 
for Patients Without HLA-
Matched Donors

Anne Wooford, MD, of Wake Forest Baptist 
Health, discusses a clinical study on patient 
experience and outcomes for those with 
hematologic malignancies undergoing 
haploidentical stem cell transplant who were 
unable to fi nd a human leukocyte antigen 
match donor. The study enrolled 27 patients 
treated on an IRB-approved protocol using 
haploidentical donors in allogeneic stem cell 
transplant.  
View more at targetedonc.com/
link/1781

 TARGETED ONCOLOGY TM VIDEO

The Role of ASCT After CAR 
T-Cell Therapy

Robert J. Soiff er, MD, of Dana-Farber Cancer 
Institute, discusses how transplantation 
is evolving with the availability of chimeric 
antigen receptor (CAR) T-cell agents. CAR T 
cells are commonly used for patients who 
had an autologous transplant and who may 
have had other prior therapies. The question 
remains: Could CAR T therapy could replace 
these transplants?
View more at targetedonc.com/
link/1782
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Lori Muffl  y, MD, MS
Associate Professor of Medicine 
   (Blood and Marrow Transplantation 
   and Cellular Therapy)
Stanford Health Care
Member
Stanford Cancer Institute
Stanford, CA

EARLY OUTCOMES WITH the combination 
of JSP191, fl udarabine, and low-dose total 
body radiation (TBI) demonstrated facilita-

tion of full donor myeloid chimerism, clearing of 
minimal residual disease (MRD), and a well-tol-
erated safety profi le in older patients with myel-
odysplastic syndrome/acute myeloid leukemia 
(MDS/AML) receiving nonmyeloablative allogenic 
hematopoietic cell transplantation (HCT).

Results from the phase 1 trial (NCT04429191) 
presented at the 2022 Transplantation & Cellular 
Therapy Meetings showed no infusion toxicities 
or serious adverse events with JSP191 and no 
instances of primary graft failure in the fi rst 
24 patients enrolled on the trial; only 1 patient had 
secondary graft failure and went on to have suc-
cessful retransplant. Additionally, MRD clearance 
was observed in 12 patients, and JSP191 pharma-
cokinetics were shown to be predictable.

Allogenic HCT is the only curative treatment for 
many patients with MDS/AML, despite advance-
ments in therapy for these patients in recent 
years. “While transplant has proven feasible for 
adults well into their 70s, the optimal condition-
ing regimen for older adults remains unknown, 
as more intensive regimens tend to be associated 
with transplant-related mortality [and] less inten-
sive nonmyeloablative regimens have resulted 
historically in higher rates of disease relapse and 

progression,” Lori Muffl y, MD, MS, associate pro-
fessor of medicine (blood and marrow transplanta-
tion and cellular therapy) at Stanford Health Care 
in Stanford, California, said in her presentation. 
“Therefore, a conditioning regimen that results in 
minimal toxicity but has enhanced disease control 
is needed in order to improve transplantation out-
comes in this population.” 

JSP191 is a humanized monoclonal antibody that 
blocks stem cell factor (SCF) from binding to CD117, 
which is a necessary interaction for hematopoi-
etic stem cells (HSC) to survive. Because JSP191 
prevents the binding of SCF to CD117, critical sur-
vival signals are disrupted, causing stem cells to 
undergo cell death and creating space in the bone 
marrow for healthy donor cells to engraft. Preclin-
ical models showed synergy between anti-CD117 
monoclonal antibodies and low-dose TBI to help 
deplete HSC and facilitate donor cell engraftment.

For the fi rst 24 patients with MDS (n = 13) or AML 
(n = 11), primary end points were safety, tolerability, 
and pharmacokinetics of the combination. Secondary 
end points included engraftment and donor chime-
rism, MRD clearance, relapse-free survival, graft-
vs-host disease (GVHD), non–relapse mortality, and 
overall survival. Patients received allogeneic HCT, 
then 200 cGy to 300 cGy of TBI, 30 mg/m2 of fl udara-
bine for 3 days, and 0.6 mg/kg of intravenous JSP191.

Interim Data Targeting CD117 Show Promising 
MRD Results and Safety in MDS/AML
B y  D y l a n n  C o h n - E m e r y
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See a spectrum
of results

Let LENVIMA® change the way you view treatment

in 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 fi rst 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 LENVIMA-
treated 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 fi rst 
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.
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 Number of subjects at risk
LENVIMA + everolimus 

51 41 27 23 16 10 5 1 0
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Everolimus

Median (95% CI) 
—-  LENVIMA (18 mg) + 
    everolimus (5 mg)
—-  Everolimus (10 mg)
HR: 0.37
(95% CI: 0.22-0.62)

1.0

0.8

0.6

0.4

0.2

0.0

14.6
MONTHS

(95% CI:
5.9-20.1)

0 3 6 9 12 15 18 21 24

MONTHS
(95% CI:
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5.5
REDUCTION IN THE RISK 

OF PROGRESSION OR 
DEATH WITH LENVIMA + 

EVEROLIMUS VS 
EVEROLIMUS ALONE

63%

Please see all Selected Safety Information throughout and 
accompanying brief summary of full prescribing information. 

Visit www.LENVIMA.com/hcp to learn more

RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confi dence 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, fi stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 fi stula.

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

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%. Confi rm diagnosis of RPLS with MRI. Withhold and resume at 
reduced dose upon recovery or permanently discontinue depending on severity and 
persistence of neurologic symptoms.

•   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 e� ect 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 confi rmation of clear cell RCC and Eastern Cooperative Oncology Group performance status 
of 0 or 1. Patients were stratifi ed 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 e¢  cacy outcome measure 
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. Other e¢  cacy outcome measures included overall survival and objective response rate1

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1
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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. 

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.

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.

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.

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.

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 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.

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.
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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. 

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.

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.

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.

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.

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 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.

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.
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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 Severitya Dosage Modifications  
for LENVIMA

Hypertension
Grade 3

•  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.

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

•  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.

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

•     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.

Renal Failure or Impairment Grade 3 or 4
•     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.

Proteinuria 2 g or greater proteinuria 
in 24 hours

•     Withhold until less than or equal to 2 grams of  
proteinuria per 24 hours.

•    Resume at a reduced dose.
•     Discontinue for nephrotic syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

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

•     Withhold until improves to less than or equal to 480 ms 
or baseline.

•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy Syndrome Any Grade

•     Withhold until fully resolved.
•     Resume at a reduced dose or discontinue depending  

on severity and persistence of neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

•     Withhold until improves to Grade 0 to 1 or baseline.
•    Resume at reduced dose.

Grade 4 adverse reaction •     Permanently discontinue.
a National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2:   Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication 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

HCC

•  Actual weight 60 kg or greater 8 mg once daily 4 mg once daily 4 mg every other day

•  Actual weight less than 60 kg 4 mg once daily 4 mg every other day Discontinue

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.

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 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 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 post-
marketing 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:
• Hypertension
• Cardiac Dysfunction
• Arterial Thromboembolic Events
• Hepatotoxicity
• Renal Failure and Impairment 
• Proteinuria
• Diarrhea
•  Fistula Formation and Gastrointestinal Perforation

• QT Interval Prolongation
• Hypocalcemia
• Reversible Posterior Leukoencephalopathy Syndrome
• Hemorrhagic Events
•  Impairment of Thyroid Stimulating Hormone 

Suppression/Thyroid Dysfunction
• Impaired Wound Healing
• Osteonecrosis of the Jaw (ONJ)
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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, palmar-
plantar 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

LENVIMA 24 mg 
N=261

Placebo 
N=131

All Grades  
(%)

Grades 3-4 
(%)

All Grades 
(%)

Grades 3-4 
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

Gastrointestinal
Diarrhea 67 9 17 0
Nausea 47 2 25 1
Stomatitisb 41 5 8 0
Vomiting 36 2 15 0
Abdominal painc 31 2 11 1
Constipation 29 0.4 15 1
Oral paind 25 1 2 0
Dry mouth 17 0.4 8 0
Dyspepsia 13 0.4 4 0

General
Fatiguee 67 11 35 4
Edema peripheral 21 0.4 8 0

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

Metabolism and Nutrition
Decreased appetite 54 7 18 1
Decreased weight 51 13 15 1
Dehydration 9 2 2 1

Nervous System
Headache 38 3 11 1
Dysgeusia 18 0 3 0
Dizziness 15 0.4 9 0

Renal and Urinary
Proteinuria 34 11 3 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 32 3 1 0
Rashg 21 0.4 3 0
Alopecia 12 0 5 0
Hyperkeratosis 7 0 2 0

Respiratory, Thoracic and Mediastinal
Dysphonia 31 1 5 0
Cough 24 0 18 0
Epistaxis 12 0 1 0

Psychiatric
Insomnia 12 0 3 0

Infections
Urinary tract infection 11 1 5 0
Dental and oral infectionsh 10 1 1 0

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

a  Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure 
b  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

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)

Laboratory Abnormality
LENVIMA 24 mg Placebo

Grades 3-4 (%) Grades 3-4 (%)

Chemistry

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

Hematology

Thrombocytopenia 2 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 (n=253 to 258), Placebo (n=129 to 131)

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.

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)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg 

N=352

Sunitinib 50 mg  
N=340

Adverse Reactions
All Grades

(%)
Grades 3-4 (%) All Grades

(%)
Grades 3-4 (%)

General
Fatiguea 63 9 56 8

Gastrointestinal
Diarrheab 62 10 50 6
Stomatitisc 43 2 43 2
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
Musculoskeletal paine 58 4 41 3

Endocrine
Hypothyroidismf 57 1 32 0

Vascular
Hypertensiong 56 29 43 20
Hemorrhagic eventsh 27 5 26 4

Metabolism
Decreased appetitei 41 4 31 1

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
Proteinurial 30 8 13 3
Acute kidney injurym 21 5 16 2

Investigations
Weight decreased 30 8 9 0

Hepatobiliary 
Hepatotoxicityn 25 9 21 5

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, intra-
abdominal 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

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Chemistry
Hypertriglyceridemia 80 15 71 15
Hypercholesterolemia 64 5 43 1
Increased lipase 61 34 59 28
Increased creatinine 61 5 61 2
Increased amylase 59 17 41 9
Increased aspartate aminotransferase (AST) 58 7 57 3
Hyperglycemia 55 7 48 3
Increased alanine aminotransferase (ALT) 52 7 49 4
Hyperkalemia 44 9 28 6
Hypoglycemia 44 2 27 1
Hyponatremia 41 12 28 9
Decreased albumin 34 0.3 22 0
Increased alkaline phosphatase 32 4 32 1
Hypocalcemia 30 2 22 1
Hypophosphatemia 29 7 50 8
Hypomagnesemia 25 2 15 3
Increased creatine phosphokinase 24 6 36 5
Hypermagnesemia 23 2 22 3
Hypercalcemia 21 1 11 1

(continued)
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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

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Hematology
Lymphopenia 54 9 66 15
Thrombocytopenia 39 2 73 13
Anemia 38 3 66 8
Leukopenia 34 1 77 8
Neutropenia 31 4 72 16

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/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

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
Fatigued 73 18 40 2
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
Arthralgia/Myalgiae 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
Rashg 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

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
Everolimus 10 mg

Grades 3-4 (%) 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)

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.

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

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidisma 21 0 3 0

Gastrointestinal
Diarrhea 39 4 46 4
Abdominal painb 30 3 28 4
Nausea 20 1 14 1
Vomiting 16 1 8 1
Constipation 16 1 11 0
Ascitesc 15 4 11 3
Stomatitisd 11 0.4 14 1

General
Fatiguee 44 7 36 6
Pyrexiaf 15 0 14 0.2
Peripheral edema 14 1 7 0.2

Metabolism and Nutrition
Decreased appetite 34 5 27 1
Decreased weight 31 8 22 3

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

Skin and Subcutaneous Tissue

Palmar-plantar erythrodysesthesia syndrome 27 3 52 11

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4

a  Includes hypothyroidism, blood thyroid stimulating hormone increased 
b  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

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), active-
controlled 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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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

Doxorubicin or  
Paclitaxel N=325

Adverse Reaction All Gradesa (%) Grades 3-4 (%) All Gradesa (%) Grades 3-4 (%)

Endocrine
Hypothyroidismb 67 0.9 0.9 0

Vascular
Hypertensionc 67 39 6 2.5
Hemorrhagic eventsd 25 2.6 15 0.9

General
Fatiguee 58 11 54 6

Gastrointestinal
Diarrheaf 55 8 20 2.8
Nausea 49 2.9 47 1.5
Vomiting 37 2.3 21 2.2
Stomatitisg 35 2.6 26 1.2
Abdominal painh 34 2.6 21 1.2
Constipation 27 0 25 0.6

Musculoskeletal and Connective Tissue
Musculoskeletal disordersi 53 5 27 0.6

Metabolism
Decreased appetitej 44 7 21 0

Investigations
Decreased weight 34 10 6 0.3

Renal and Urinary
Proteinuriak 29 6 3.4 0.3

Infections
Urinary tract infectionl 31 5 13 1.2

Nervous System
Headache 26 0.6 9 0.3

Respiratory, Thoracic and Mediastinal
Dysphonia 22 0 0.6 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam 23 2.9 0.9 0
Rashn 20 2.3 4.9 0

a Graded per NCI CTCAE v4.03 
b  Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and secondary hypothyroidism
c  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

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

Doxorubicin or  
Paclitaxel N=325

Laboratory Testb All Gradesc (%) Grades 3-4 (%) All Gradesc (%) Grades 3-4 (%)

Chemistry
Hypertriglyceridemia 70 6 45 1.7
Hypoalbuminemia 60 2.7 42 1.6
Increased aspartate aminotransferase 58 9 23 1.6
Hyperglycemia 58 8 45 4.4
Hypomagnesemia 53 6 32 3.8
Increased alanine aminotransferase 55 9 21 1.2
Hypercholesteremia 53 3.2 23 0.7
Hyponatremia 46 15 28 7
Increased alkaline phosphatase 43 4.7 18 0.9
Hypocalcemia 40 4.7 21 1.7
Increased lipase 36 14 13 3.9
Increased creatinine 35 4.7 18 1.9
Hypokalemia 34 10 24 5
Hypophosphatemia 26 8 17 3.2
Increased amylase 25 7 8 1
Hyperkalemia 23 2.4 12 1.2
Increased creatine kinase 19 3.7 7 0
Increased bilirubin 18 3.6 6 1.6

Hematology
Lymphopenia 50 16 65 20
Thrombocytopenia 50 8 30 4.7
Anemia 49 8 84 14
Leukopenia 43 3.5 83 43
Neutropenia 31 6 76 58

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/pembrolizumab (range: 312 to 404 patients) and doxorubicin or paclitaxel (280 to 380).

c Graded per NCI CTCAE v4.03

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.

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. 

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 (Child-
Pugh 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 
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To determine the starting date of fl udarabine, 
real-time pharmacokinetic measurements and 
modeling were used after JSP191 was adminis-
tered. For the fi rst 7 patients, TBI was increased 
from 200 cGy to 300 cGy to aid in lymphoabla-
tion. Tacrolimus, sirolimus, and mycophenolate 
mofetil were used as GVHD prophylaxis.

Consistent pharmacokinetics and predict-
able clearance were observed with JSP191 
during the 2 weeks after administration. 
“All patients were able to receive donor cell 
infusion between 9 and 15 days following 
administration of the antibody,” Muffl y said. 
“Interestingly, we did see in some patients 
very low levels of the antibody present on the 
day of donor cell infusion, and this did not 
appear to impact donor cell engraftment.” 

Bone marrow aspirations taken at 
screening and between administration of 
the antibody and fl udarabine/TBI showed 
JSP191 depletes hemopoietic stem and 
progenitor cells (HSPC).  In the CD34-pos-
itive, CD45RA-negative population, there 
was a 66% mean depletion of HSPC. The 
investigators do not believe that this 
refl ects the nadir of HSPC depletion, Muffl y

explained, and that the depletion continues 
until donor stem cell infusion.

All patients experienced neutropenia fol-
lowed by neutrophil engraftment between 
TD+15 and TD+26. Primary engraftment 
was seen in all patients, with only 1 patient 
losing myeloid chimerism early, which 
was associated with disease progression. 
T-cell chimerism improved when TBI was 
increased from 200 cGy to 300 cGy.

Using fl ow cytometry, cytogenetics, and 
next-generation sequencing, investigators 
were able to track MRD in patients with de novo 
AML (n = 8) and AML from MDS (n = 3). Of the 
9 patients with AML who were MRD positive at 
the time of enrollment, 6 were MRD negative at 
the time of follow-up. Eleven of 13 patients with 
MDS were MRD positive at enrollment, and 
8 were MRD negative at the last follow-up.

After a median of 6 months follow-up (range, 
2-12), there were no reports of classical grade 
II to IV acute GVHD. One case of late-onset 
grade III to IV acute gastrointestinal GVHD 
was reported as of the latest follow-up, but 
this patient had non–relapse mortality. Any 
instances of chronic GVHD has yet to be 
reported due to insuffi cient median follow-up 

time. Morphologic relapse occurred in 
4 patients (3 with AML and 1 with MDS).

The median age for these patients was 
70 years (range, 62-79), with a requirement 
of 60 years or older or an allogeneic HCT 
comorbidity index of 3 or more to enroll in the 
trial. Participants could not have prior allo-
geneic HCT and needed a human leukocyte 
antigen–matched related or unrelated donor. 
More than half of patients had received only 
hypomethylating agent-containing regimens.

“JSP191 in combination with fl udarabine 
and low-dose TBI is a novel conditioning 
platform that appears safe, well tolerated, 
has demonstrated on-target effects of HSPC 
depletion, permits full donor myeloid chime-
rism, and results in promising early MRD 
clearance,” Muffl y concluded. TT

R E F E R E N C E

Muffl  y L, Lee CJ, Gandhi A, et al. Preliminary data from a phase 1 study 

of JSP191, an anti-CD117 monoclonal antibody, in combination with low 

dose irradiation and fl udarabine conditioning is well-tolerated, facilitates 

chimerism and clearance of minimal residual disease in older adults with 

MDS/AML undergoing allogeneic HCT. Presented at: 2022 Transplanta-

tion & Cellular Therapy Meetings April 23-26, 2022; Salt Lake City, UT. 

Abstract LBA4. Accessed May 12, 2022. https://bit.ly/3xRTwee
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FREE Online CME Activities
Physicians’ Education Resource®, LLC, provides CME and CE programs for physicians, nurse practitioners, 
physician assistants, and other healthcare professionals. With a wide variety of specialties, find the activity 
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hoc analyses adjusting for subsequent treatments 
found that OS was comparable between both arms, 
according to data presented at the 2022 Interna-
tional Kidney Cancer Symposium: Europe.1

Results from the multicenter, open-label, ran-
domized, phase 3 study fi rst showed that the 
lenvatinib plus everolimus arm had a statistically 
signifi cant improvement in progression-free sur-
vival (PFS) and objective response rate (ORR) com-
pared with the sunitinib arm. PFS was longer in 
the combination arm at a median of 14.7 months vs 
9.2 months (HR, 0.65; 95% CI, 0.53-0.80; P < .0001) 
and ORR was higher at 53.5% vs 36.1%, respectively 
(odds ratio [OR], 2.15; 95% CI, 1.57%-2.93%).2

Median OS was not estimable (NE) in the CLEAR 
trial in either arm, but patients treated with 
sunitinib had a shorter median time from trial 
randomization to initiation of subsequent anti-
cancer medication compared with patients in the 
lenvatinib plus everolimus arm, at 7.8 months vs 
11 months, respectively.1 Moreover, investigators 
found an imbalance in the use of these medications, 
with 57.7% of patients in the sunitinib arm receiv-
ing any subsequent treatment compared with 
46.8% in the combination arm. In the sunitinib arm, 
129 patients (36.1%) had 1 subsequent regimen com-

pared with 108 patients (30.3%) in the combination 
arm. Furthermore, 58 patients (16.2%) in the suni-
tinib arm had 2 subsequent regimens compared 
with 46 patients (12.9%) in the combination arm, 
and 19 patients (5.3%) vs 13 (3.6%), respectively, 
had 3 or more subsequent treatments (TABLE1).

Subsequent treatments included anti–PD-1/
PD-L1–containing therapies given to 43.1% of 
patients in the control arm vs 35.3% in the treat-
ment arm; anti-VEGF therapy to 33.6% vs 28%, 
respectively; and mTOR inhibitors to 4.8% vs 0.8% 
of patients. However, more patients in the combi-
nation arm were given a CTLA-4 inhibitor at 6.2% 
vs 5.0%. Investigators then observed that in the US 
population subgroup, the number of patients who 
received subsequent anticancer medications was 
similar between the combination arm (62.9%) and 
control arm (65.6%). 

The median OS with lenvatinib plus everolimus 
in this subgroup was NE (95% CI, 27.8 months-NE) 
and was also NE in the sunitinib arm (95% CI, 26 
months-NE); however, the HR of 0.95 (95% CI, 0.51-
1.76) was comparable in this group. Therefore, 
investigators used a 2-stage estimation approach 
to adjust for the subsequent anticancer medica-
tions given in both arms of the study. 

“The imbalance in the subsequent anticancer 
medication, including anti–PD-1/PD-L1–containing 
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therapy, between the 2 arms (lenvatinib + 
everolimus vs sunitinib) may have impacted 
the OS treatment effect in CLEAR,” the study 
authors, led by Thomas E. Hutson, DO, 
PharmD, wrote in their poster. 

When adjusting for any subsequent antican-
cer medication, the HR of the survival proba-
bility was 0.84 (95% CI, 0.64-1.12) and was 0.89 
(95% CI, 0.68-1.19) when adjusting for next-line 
anti–PD-1/PD-L1 therapy. 

“When adjusted for the confounding effects 
of subsequent anticancer medication (via sub-
group and statistical modeling analyses), OS 
was comparable for lenvatinib + everolimus 
versus sunitinib,” Hutson et al wrote.

In the CLEAR trial, patients were randomly 
assigned 1:1:1 to 3 different study arms con-
sisting of lenvatinib plus pembrolizumab 
(Keytruda), lenvatinib plus everolimus, and 
sunitinib. Investigators then looked at the 
makeup of patient subgroups comparing just 
the lenvatinib plus everolimus arm (n = 357) 
and sunitinib arm (n = 357). 

Patient characteristics were similar 
between both groups, with a median age of 62 
years (range, 32-86) in the combination arm 
and 61 (range, 29-82) in the monotherapy 
arm. Slightly more patients in both groups 
came from Western Europe and North 
America vs rest of the world, at 56% vs 44% 
and 55.7% vs 44.3%, respectively. Further-
more, PD-L1 expression was similar as well, 
with 32.5% of patients in the lenvatinib plus 
everolimus arm having a combined positive 
score greater than 1 compared with 33.3% 
in the sunitinib arm. 

Favorable prognostic risk per International 
Metastatic Renal Cell Carcinoma Database 
Consortium was reported in 27.5% of patients 
in the combination group vs 27.2% in the 

sunitinib group. Additionally, there were 
fewer patients with prior nephrectomy, at 
72.8% in the combination arm compared 
with 77% in the control arm. Median dura-
tion of survival follow-up was similar at 
27 months and 26 months in the lenvatinib 
and everolimus vs sunitinib arms, respec-
tively, but the median duration of the fi rst 
subsequent anticancer medication was lon-
ger, at 6.82 months (range, 0.03-30.72) vs 
4.63 months (range, 0.03-34.4).

The safety profi le assessed in the post 
hoc analyses was still consistent with the 
known safety profi les of the therapies. 
Treatment-emergent adverse events (TEAEs) 
that had fatal outcomes were observed, with 
the majority being attributed to progressive 
disease in both arms: 12.4% patients in the 
lenvatinib plus everolimus arm and 6.8% in 
the sunitinib arm. Treatment-related AEs 
that had a fatal outcome were observed in 
3 patients in the combination arm and 1 in 
the monotherapy arm, and 7 patients in the 
combination arm had a fatal outcome not 
related to treatment vs 1 in the sunitinib arm. 

“These data [show] that lenvatinib plus 
everolimus provides clinical benefi t for 
patients with advanced RCC,” the investiga-
tors concluded. TT

R E F E R E N C E S

1. Hutson T, Choueiri T, Motzer R, et al. Post hoc analysis of the 

CLEAR study in advanced renal cell carcinoma: subsequent therapy 

and survival outcomes with lenvatinib + everolimus vs sunitinib. Poster 

presented at: 2022 International Kidney Cancer Symposium: Europe; 

April 22-24, 2022; Antwerp, Belgium. Abstract 18.

2. Motzer R, Alekseev B, Rha SY, et al; CLEAR Trial Investigators. 

Lenvatinib plus pembrolizumab or everolimus for advanced renal cell 

carcinoma. N Engl J Med. 2021;384(14):1289-1300. doi:10.1056/

NEJMoa2035716
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TA B L E . S U B S E Q U E N T  T R E AT M E N T  R E G I M E N S  I N  C L E A R  T R I A L  A R M S 1

LENVATINIB + EVEROLIMUS ARM 
(n = 357)

SUNITINIB ARM 
(n = 357)

Received subsequent systemic 
anticancer regimen 167 (46.8%) 206 (57.7%)

NUMBER OF SUBSEQUENT REGIMENS

   1 108 (30.3%) 129 (36.1%)

   2 46 (12.9%) 58 (16.2%)

   ≥ 3 13 (3.6%) 19 (5.3%)

TYPE OF SUBSEQUENT REGIMEN

   Anti-VEGF therapy 100 (28.0%) 120 (33.6%)

   Anti–PD-1/PD-L1 therapy 126 (35.3%) 154 (43.1%)

   mTOR inhibitor 3 (0.8%) 17 (4.8%)

   CTLA-4 inhibitor 22 (6.2%) 18 (5.0%)

        

 TARGETED ONCOLOGY TM VIDEO

Managing Adverse Events 
with Superior Combination 
Therapies in RCC

Thomas Hutson, DO, PharmD, of Texas 
Oncology Baylor University Medical Center, 
discusses the challenges when adding 
therapies to treatment, such as the use of 
lenvatinib (Lenvima) and pembrolizumab 
(Keytruda) in renal cell carcinoma. Hutson 
addressed the CLEAR study (NCT02811861), 
which showed that lenvatinib and 
pembrolizumab or lenvatinib and everolimus 
(Afi nitor) were superior to sunitinib (Sutent). 
View more at targetedonc.com/
link/1783

 TARGETED ONCOLOGY TM VIDEO

Association Between Gut 
Microbiome and Improved 
Outcomes in RCC

Nazli Dizman, MD, Department of Internal 
Medicine, Yale School of Medicine, discusses 
what community oncologists should keep 
in mind about gut microbiome when treating 
their patients with renal cell carcinoma with 
immunotherapies. There is ongoing research 
about how gut microbiome diversities work 
in modulating response to immunotherapy. 
View more at targetedonc.com/
link/1784
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Triplet Combination Data 
Add Evidence 
to Clinical Activity in aRCC
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EXPLORATORY EFFICACY RESULTS 
from the CheckMate 9ER study reveal 
evidence of clinical activity of the 

triplet combination of nivolumab (Opdivo) 
plus ipilimumab (Yervoy) plus cabozan-
tinib (Cabometyx) across multiple tumor 
types, giving a preview of future outcomes 
in patients with untreated, advanced renal 
cell carcinoma (aRCC). These data from the 
third treatment cohort of CheckMate 9ER 
(NCT03141177) were presented at the Inter-
national Kidney Cancer Symposium: Europe 
in Antwerp, Belgium by Bernard Escudier, 
MD, of Gustave Roussy in Villejuif, France.1

This triplet reached the primary end point 
of progression-free survival (PFS) by blinded
independent central review (BICR) with 
a median of 9.9 months (95% CI, 5.7-16.8). 
Median PFS was found to be 13.9 months 
(95% CI, 7.3-24.7) by investigator assessment. 

Escudier explained that the original 
intent of CheckMate 9ER was to compare 
nivolumab plus ipilimumab vs sunitinib 
(Sutent) and nivolumab plus ipilimumab 
plus cabozantinib vs sunitinib in patients 
with untreated aRCC; however, CheckMate 
214 (NCT02231749) revealed benefi cial sur-
vival data with nivolumab plus ipilimumab,2

deeming the triplet unnecessary. Despite 
the early discontinuation, these exploratory 
effi cacy data collected from a database from 
June 2021 regarding the triplet combination 
hold signifi cance. 

Patients in CheckMate 9ER were ran-
domized 1:1:1 to receive nivolumab plus 

ipilimumab; sunitinib; or the triplet combi-
nation. Patients in the triplet arm (n = 50) 
received 3 mg/kg nivolumab and 1 mg/kg 
ipilimumab intravenously (IV) every 3 weeks 
plus 40 mg cabozantinib taken orally once a 
day, followed by 240 mg nivolumab IV every 
2 weeks plus 40 mg cabozantinib taken orally
once a day. Patients were included if they had 
previously untreated or advanced aRCC, a 
clear-cell component, and any International 
Metastatic RCC Database Consortium (IMDC) 
risk. Secondary end points were overall surviv-
al (OS), objective response rate (ORR) by BICR, 
and safety. Exploratory end points included 
PFS and ORR per investigator assessment. 

As of June 2021, the extended median fol-
low-up for this cohort for OS was 39.1 months 
(range, 33.4-44.5). Median OS was 37 months 
(95% CI, 31.8–not estimable). 

The triplet cohort’s ORR per BICR was 
44% (95% CI, 30.0%-58.7%), and the ORR per 
investigator assessment was 48% (95% CI, 
33.7%-62.6%). According to BICR, 4 patients 
(8%) had a complete response, 18 patients 
(36%) had a partial response, 19 patients 
(38%) had stable disease, and 4 patients 
(8%) had progressive disease. Investiga-
tors could not determine responses from 5 
patients (10%). The median time to response 
was 2.8 months (range, 2.6-4.2). The median 
duration of response was 21.4 months (95% 
CI, 13.8-30.6). 

The median age of the triplet arm was 
60 years (range, 40-84), and 68% of patients 
were male. Ten patients (20%) were from the 

United States, 11 (22%) from Mexico, 11 (22%) 
from China, and the rest were from other 
nations, mostly Canada or European coun-
tries. Most patients had an IMDC prognostic 
score of intermediate (62%), with 22% scor-
ing favorably and 8% scoring poorly. Most 
patients had tumor PD-L1 expression less 
than 1% or indeterminate (70%), and 28% of 
patients had PD-L1 expression of 1% or great-
er. One patient (2%) was not evaluable for 
PD-L1 expression. Ninety percent of patients 
had at least 2 sites with target or nontarget-
ed lesions and the rest (10%) had just 1 site. 
The sites for metastases were found in the 
lung (n = 34; 68%), lymph nodes (n = 23; 48%), 
bones (n = 13, 26%), and liver (n = 11; 22%).

The median duration of therapy for the 
triplet regimen was 11.2 months (range, 
1.9-23.7), 2.1 months (range, 1.4-2.3), and 
11 months (range, 4.7-28.3) for nivolumab, 
ipilimumab, and cabozantinib, respec-
tively. At least 1 dose delay occurred with 
nivolumab in 39 patients (78%), ipilimumab 
in 19 patients (38%), and cabozantinib in 
43 patients (87.8%). Dose reduction only 
occurred in cabozantinib among 33 patients 
(67.3%). Forty-fi ve patients (90%) experienced 
treatment discontinuation. Discontinuations 
were a product of disease progression in 
24 patients and drug toxicity in 11 patients. 

Treatment-related adverse events 
(TRAEs) led to treatment discontinuation in 
23 patients (46%). In this triplet cohort, TRAEs 
with nivolumab plus ipilimumab led to dis-
continuation in 9 patients; the cabozantinib 
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component affected 5 patients; and the trip-
let combination led to discontinuation in 
9 patients, 8 of whom occurred all at once 
and 1 sequentially. 

The most common any-grade TRAEs 
included diarrhea (54%), increased alanine 
aminotransferase (48%), increased aspartate 
aminotransferase (38%), and palmar-plantar 
erythrodysesthesia (38%). Forty-two patients 
(84%) experienced at least 1 grade 3 to 
4 TRAE, whereas no patients had any grade 5 
TRAEs. Escudier noted that 6 patients (12%) 
discontinued all treatment within 6 months 
because of treatment-related hepatic AEs. 

Investigators found 20 patients (40%) had at 
least 1 grade 3 to 4 immune-mediated hepat-
ic AE, defi ned as an AE reported between the 
fi rst dose and 100 days after the last dose 
requiring immune-modulation medication 
treatment. These grade 3 to 4 immune-
mediated hepatic AEs had a median time to 
onset of 8.9 weeks (range, 3.1-28.7). High-
dose corticosteroids were administered to 
26 patients (52%) to manage these types of AEs. 

Subsequent therapy occurred in 
22 patients (44%); 20 of them (40%) received 
subsequent systemic therapy. Systemic ther-
apies included any VEGF receptor inhibitors 
(n = 17; 34%), any mTOR inhibitors (n = 4; 8%), 
and any PD-1 or PD-L1 inhibitors (n = 2; 4%). 

Escudier concluded, “Effi cacy data 
should be considered exploratory in these 
50 patients. It certainly adds evidence to 
what we can think about [nivolumab plus 
ipilimumab plus cabozantinib] data, and 
it’s quite consistent for what we have across 
multiple tumor subtypes. Effi cacy and safety 
data should be interpreted in the context 
of the patients’ demographics and limited 
experience with triplet regimens.”  

This triplet regimen is being further stud-
ied in patients with RCC. The phase 3 COS-
MIC-313 trial (NCT03937219) is evaluating 
the triplet vs nivolumab plus ipilimumab in 
patients with intermediate-risk or poor-risk, 
previously untreated RCC.3  TT
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Minimal Difference in Ef� cacy 
Shown for Immunotherapy 
Combos in Poor-Performance 
Metastatic RCC 
B y  J o n a h  F e l d m a n

PATIENTS WITH METASTATIC renal 
cell carcinoma (RCC) with poor per-
formance status did not demonstrate 

signifi cant differences in effi cacy based on 
receiving frontline pembrolizumab (Keytru-
da) plus axitinib (Inlyta) or nivolumab (Opdi-
vo) plus ipilimumab (Yervoy), according to 
results of a retrospective study presented at 
the 2022 International Kidney Cancer Sym-
posium: Europe in Antwerp, Belgium.1

No signifi cant differences were found 
between the 2 regimens in terms of overall 
response rate (ORR), overall survival (OS), 
and progression-free survival (PFS) for 
patients with an ECOG performance score of 
2 or greater. The retrospective analysis also 
identifi ed a correlation between lung immune 
prognostic index (LIPI) and ORR, PFS, and OS 
among these patients with poor prognosis. 

Pembrolizumab plus axitinib and nivolum-
ab plus ipilimumab have been approved by 
the FDA for fi rst-line treatment of advanced 
or metastatic RCC based on the KEY-
NOTE-426 (NCT02853331) and CheckMate 
214 (NCT02231749) trials, respectively.2,3

However, both studies only enrolled patients 
with a Karnofsky performance status of 70% 
or greater, equivalent to an ECOG perfor-
mance score of 0 or 1, so the outcomes for 
higher-risk patients are unknown. 

The retrospective analysis identifi ed 
70 patients across 14 institutions, 
45 of whom were treated with nivolumab/
ipilimumab and 25 of whom were treated 
with pembrolizumab/axitinib.1 There were 
45 patients (64%) with poor-risk disease 
based on International Metastatic RCC Data-
base Consortium criteria and 25 (36%) with 
intermediate-risk disease. The median age of 
patients at diagnosis was 63 years, and 51 
(73%) were male. Seventeen patients (24%) 
had prior nephrectomy, and 50 (71%) had 
synchronous metastatic disease at diagnosis.

At the time of analysis, at a median follow-
up of 11.1 months, the ORR for patients 
who received pembrolizumab/axitinib was 
42% vs only 23% for those who received 
nivolumab/ipilimumab, but this difference 

was not statistically signifi cant (P = .379). 
The combined ORR for all patients was 31%. 
The disease control rate for pembrolizumab/
axitinib vs nivolumab/ipilimumab was 63% 
vs 43% (P = .319), respectively. 

The median PFS for those receiving pembroli-
zumab/axitinib was 6.0 months vs 3.8 months 
with nivolumab/ipilimumab (P = .842); this 
was also not statistically signifi cant. Median 
PFS across both subgroups was 5.4 months. 

At the time of follow-up, 41% of patients had 
died. Median OS was not reached for the pem-
brolizumab/axitinib group vs 9.8 months for 
the nivolumab/ipilimumab group (P = .286). 
Median OS across both groups was 16 months. 

The rate of grade 3 or higher treatment-
related adverse events was also assessed. 
The incidence rate was 20% with pembroli-
zumab/axitinib vs 25% with nivolumab/ipili-
mumab, showing no signifi cant difference in 
toxicity (P = 1.0).

However, LIPI status did show signifi cant 
associations with effi cacy outcomes. Of the 
42 patients who were able to be evaluated for 
LIPI, 20 patients (48%) had good LIPI scores, 
15 (36%) had an intermediate LIPI score, and 
7 (17%) had a poor LIPI score. LIPI was associ-
ated with ORR (P = .045). IPI was signifi cantly 
associated with ORR (P = 0.045) and with 
PFS (poor hazard ratio [HR], 7.6; P < .001;  
intermediate HR, 2.7; P = .018) and OS (poor/
intermediate HR, 3.5; P = .016). 

In their conclusion, the investigators rec-
ommended that prospective real-world stud-
ies are needed to confi rm these results. TT
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ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE 

In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

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), 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). 
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. 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, 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.
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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 long-
acting 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

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

Powerful efficacy to start the treatment journey1,4

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

•   70.6% of patients had not progressed with DRd vs 55.6% of 
patients in the Rd group (DRd: 95% CI, 65.0–75.4; Rd: 95% CI, 
49.5–61.3)†

     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)

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 

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

Efficacy results in long-term follow-up2,3

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

•  53% of patients had not progressed after ~5 years of 
treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58; 
Rd: 95% CI, 23–35)†

   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.

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

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.

44%

Demonstrated safety profile
(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%)

47%

See the latest data rolling out.
Visit FrontlineMomentum.com



DARZALEX® (daratumumab) injectionDARZALEX® (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 post-
infusion 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 

[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  
Adverse Reaction

DRd (N=364) Rd (N=365)
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 
infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0
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
Dyspneaf 32 3 <1 20 1 0
Coughg 30 <1 0 18 0 0

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

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
Hypertensionh 13 6 <1 7 4 0

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 
infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0© Janssen Biotech, Inc. 2022
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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.

cp-248517v3



DARZALEX® (daratumumab) injectionDARZALEX® (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 post-
infusion 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 

[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  
Adverse Reaction

DRd (N=364) Rd (N=365)
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 
infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0
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
Dyspneaf 32 3 <1 20 1 0
Coughg 30 <1 0 18 0 0

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

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
Hypertensionh 13 6 <1 7 4 0

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 
infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0
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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
Coughc 30 0 0 15 0 0
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), feto-
maternal 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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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
Coughc 30 0 0 15 0 0
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), feto-
maternal 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].

Manufactured by: 
Janssen Biotech, Inc.  
Horsham, PA 19044 
U.S. License Number 1864

© 2015-2021 Janssen Pharmaceutical Companies  cp-264272v3

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.

Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone was evaluated in a single-
arm cohort of PLEIADES [see Clinical Studies (14.2) in Full Prescribing Information]. Patients received 
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously once weekly from weeks 1  
to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting with week 25 until disease 
progression or unacceptable toxicity (N=65) in combination with lenalidomide and dexamethasone. Among 
these patients, 92% were exposed for 6 months or longer and 20% were exposed for greater than one year.
Serious adverse reactions occurred in 48% of patients who received DARZALEX FASPRO. Serious adverse 
reactions in >5% of patients included pneumonia, influenza and diarrhea. Fatal adverse reactions occurred 
in 3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction occurred in 11% of  
patients who received DARZALEX FASPRO. Adverse reactions resulting in permanent discontinuation of 
DARZALEX FASPRO in more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients who received DARZALEX FASPRO. 
Adverse reactions requiring dosage interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper respiratory tract infection, 
muscle spasms, constipation, pyrexia, pneumonia, and dyspnea.
Table 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

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and Dexamethasone

(N=65)
All Grades 

(%)
Grades ≥3 

(%)
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  Fatigue includes asthenia, and fatigue.
b  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory tract infection viral, 

rhinitis, sinusitis, upper respiratory tract infection, and upper respiratory tract infection bacterial.
c  Pneumonia includes lower respiratory tract infection, lung infection, and pneumonia.
d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO with 
lenalidomide and dexamethasone 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

Laboratory Abnormality

DARZALEX FASPRO  
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

Decreased leukocytes 94 34
Decreased lymphocytes 82 58
Decreased platelets 86 9
Decreased neutrophils 89 52
Decreased hemoglobin 45 8

a  Denominator is based on the safety population treated with DARZALEX FASPRO-Rd (N=65).

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection



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 treatment-
emergent 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 anti-
rHuPH20 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

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].

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].
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).
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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Summit of the Americas on Immunotherapies for 
Hematologic Malignancies.1

As the understanding of the changes that can 
occur in MM has grown, the treatment landscape 
continues to advance in identifying the therapies 
that can lead to the best outcomes for patients and 
overcome the numerous mechanisms of resistance 
associated with MM treatment.

Richardson explained that there has been a 
shift from triplet-combination therapies toward 
quadruplet combinations for the treatment of 
newly diagnosed MM (NDMM) and relapsed or 
refractory MM (RRMM).

Eff ective Quadruplets in Multiple Myeloma
The use of 4-drug regimens, specifi cally those 
containing daratumumab (Darzalex), have been 
effective and well tolerated in MM, according to 
multiple phase 2 and 3 clinical trials. Moreover, 
responses to these quadruplet combinations 
appear to be more robust in patients who test neg-
ative for mismatch repair defi ciency (dMMR).2

CASSIOPEIA
The phase 3 CASSIOPEIA study (NCT02541383) of 
bortezomib (Velcade), thalidomide, and dexametha-
sone (VTd) with daratumumab (D-VTd) administered 
before or after autologous stem cell transplantation 
(ASCT) in patients with NDMM showed improve-
ments in depth of response and progression-free 
survival (PFS) compared with VTd alone.3

The study included 1085 patients at 111 study 

sites in Europe. Randomized 1:1, 543 patients were 
assigned to the D-VTd arm and 542 were assigned 
to the VTd-only arm. Stringent complete responses
(CRs) were observed in 29% of the D-VTd arm 
compared with 20% of the VTd arm at day 100, 
following transplant (odds ratio [OR], 1.60; 95% CI, 
1.21-2.12; P = .0010).

Achievement of a CR or better occurred in 39% 
of the D-VTd group vs 26% of the VTd group, and 
dMMR negativity in patients who were dMMR pos-
itive at baseline was achieved in 64% of the D-VTd 
arm compared with 44% of the VTd arm. The median
PFS from randomization was not reached in 
either treatment arm (HR, 0.47; 95% CI, 0.33-0.67; 
P < .0001). Overall, 14 patients in the D-VTd arm 
died vs 32 in the VTd-only group (95% CI, 0.23-0.80).

CASSIOPEIA was the fi rst study to demonstrate 
clinical benefi t of daratumumab in combination 
with standard of care in patients who were eligible 
for transplant, paving the way for other phase 3 
clinical trials in MM.

ALCYONE
Treatment with daratumumab, bortezomib, mel-
phalan fl ufenamide (Melfl ufen), and prednisone 
(D-VMP) in NDMM was shown to prolong overall sur-
vival (OS) in comparison with VMP alone, according 
to results from the phase 3 ALCYONE clinical trial 
(NCT02195479). With 3 years of follow-up, the study 
also demonstrated improvement in PFS with D-VMP 
over VMP only, with no new safety signals.4

There were 760 patients included in ALCYONE 
who were randomly assigned 1:1 to receive either 
D-VMP or VMP. At 36 months, the D-VMP arm 
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showed an OS rate of 78.0% (95% CI, 73.2%-
82.0%) vs 67.9% (95% CI, 62.6%-72.6%) in 
the VMP arm (HR, 0.60; 95% CI, 0.46-0.80; 
P = .0003). PFS after 3 years was also pro-
longed with D-VMP vs VMP (HR, 0.42; 95% 
CI, 0.34-0.51; P < .0001).

According to the investigators of ALCY-
ONE, the study showed continued support 
of using daratumumab-based regimens 
for the upfront treatment of patients with 
NDMM, but this time in the transplant-
ineligible population.

GRIFFIN
In transplant-eligible patients with NDMM, 
the combination of lenalidomide (Revlimid),
bortezomib, and dexamethasone (RVd) 
followed by ASCT was evaluated in the 
phase 3 GRIFFIN study of 207 patients 
(NCT02874742). D-RVd as induction and con-
solidation therapy showed an improvement 
in depth of response vs RVd alone.5

Patients treated with D-RVd in the study 
had a stringent CR of 42.9% compared with 
32.0% in the RVd-only group (OR, 1.57; 95% 
CI, 0.87-2.82; 2-sided P = .068). Further, 
dMMR negativity rates were better with 
D-RVd at 62.6% vs 45.4% with RVd (P = .0177). 
Only 4 patients in the D-RVd arm showed 
progressive disease vs 7 in the RVd arm.

Even with effi cacious quadruplet regimens 
for the upfront treatment of MM, more options 
are needed in later lines, according to Rich-
ardson. “Drug systems may drive a relapse in 
myeloma and, obviously, novel mechanisms 
of action are critical with relapse,” Richard-
son said during his presentation.1

The Next Wave of Myeloma Treatment
The updated guidelines for the National Com-
prehensive Cancer Network (NCCN) list mul-
tiple 2- and 3-drug regimens for patients who 
are in their fi rst relapse. As additional options, 
the NCCN recommends FDA-approved combi-
nations containing isatuximab-irfc (Sarclisa), 
selinexor (Xpovio), VTd in combination with 
cisplatin, cyclophosphamide, dexamethasone, 
and doxorubicin, and others.

Investigational options available for 
patients with RRMM in the clinical trial 
setting include B-cell maturation antigen–
targeted therapies and venetoclax (Venclexta).
According to Richardson, these options 
are being investigated in studies such as 
STORM (NCT02336815) and DREAMM 
6 (NCT03544281).

“The good news is we’re making an impact 
for the second and third relapse space. Sec-
ond-, third-, fourth-, and fi fth-line [therapies] 

remain a huge challenge but nonetheless 
is improving,” Richardson said. “In that 
context, we used to think about [patients 
who were] double refractory as our biggest 
challenge, but now we’re dealing with penta-
refractory or triple-class refractory.” TT
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Navigating the Latest Research 
in Diffuse Large B-Cell Lymphoma
B y  J o r d y n  S a v a

RITUXIMAB (RITUXAN), CYCLO-
PHOSPHAMIDE, doxorubicin, vin-
cristine, and prednisone (R-CHOP) is 

the standard frontline treatment for patients 
with diffuse large B-Cell lymphoma (DLBCL).  
However, experts are always looking for ways 
to improve on the combination to help their 
patients achieve the best outcomes.1

During a presentation at the 3rd Annual
Miami Cancer Institute Summit of the 
Americas on Immunotherapies for Hemato-
logic Malignancies, Matthew J. Matasar, MD, 
regional care network medical site director 
at Memorial Sloan Kettering Bergen in Mont-
vale, New Jersey, discussed the updates on 
treatment approaches in newly diagnosed 
DLBCL. “There have been many efforts over 
these years to try to improve our treatment 
[for] patients with a new diagnosis of [DLBCL]. 
We now have on record our fi rst positive clin-
ical trial for patients with a new diagnosis 
of DLBCL in the form of the comparison of 
polatuzumab vedotin [Polivy] plus R-CHP 
[rituximab, cyclophosphamide, doxorubicin, 
and prednisone] chemotherapy vs R-CHOP—
the so-called POLARIX trial,” Matasar said.

Improving DLBCL Treatment With 
Clinical Trials
POLARIX
The POLARIX study (NCT03274492) exam-
ines polatuzumab vedotin with rituximab, 

cyclophosphamide, doxorubicin, and pred-
nisone (Pola-R-CHP) vs R-CHOP therapy in 
patients with previously untreated DLBCL.2

The randomized, double-blinded study eval-
uated patients with previously untreated
DLBCL who were 18 to 80 years of age. 
Eligibility for enrollment included an Inter-
national Prognostic Index (IPI) score of 2 to 
5 and an ECOG performance status of 0 to 
2. Patients were stratifi ed by IPI score (2 vs 
3-5), bulky disease, and geographical region.

Patients in the experimental arm were 
administered 6 cycles of polatuzumab 
vedotin at 1.8 mg/kg intravenously (IV), 
placebo for vincristine IV, rituximab at 
375 mg/m2 IV, cyclophosphamide at 750 mg/
m2 IV, and doxorubicin at 50 mg/m2 IV on 
day 1, along with prednisone at 100 mg/day 
orally on days 1 to 5 of every 21-day cycle for  
6 cycles. Rituximab 375 mg/m2 IV was admin-
istered as monotherapy in cycles 7 and 8.

In the placebo comparator, patients were 
given placebo, 375 mg/m2 rituximab IV, 
750 mg/m2 cyclophosphamide IV, 50 mg/m2 

doxorubicin IV, and 1.4 mg/m2 vincristine IV 
on day 1, with prednisone given at a dose of 
100 mg/day on days 1 to 5 of every 21-day 
cycle for 6 cycles. Rituximab at 375 mg/m2

IV was administered as monotherapy in 
cycles 7 and 8.

PET and CT scans were obtained at screen-
ing, after 4 cycles, and 6 to 8 weeks after end 

of study treatment, with follow up continuing 
up to 5 years after treatment. The primary 
end point of the trial is investigator-assessed 
progression-free survival (PFS), with sec-
ondary end points consisting of independent 
review committee–assessed PET and CT 
scans complete response (CR) rate at end of 
treatment, event-free survival (EFS), 2-year 
PFS rate, and overall survival (OS).

At the data cutoff date of June 28, 2021, a 
median follow-up of 28.2 months, the EFS haz-
ard ratio was 0.75 (95% CI, 0.58-0.96; P = .02). 
The best overall response in the Pola-R-CHP 
arm was a CR rate of 86.6% and partial response 
(PR) of 9.3%. In the R-CHOP arm, CR was 82.7% 
and PR was 11.4%. Pola-R-CHP was shown 
to signifi cantly prolong PFS compared with 
R-CHOP (HR, 0.73) in this patient population, 
and the safety profi les of the 2 were comparable.

Regarding adverse events (AEs), any-grade 
AEs were reported in 97.9% of patients given 
Pola-R-CHP (n =  435) and in 98.4% of patients 
who were administered R-CHOP (n = 438). This 
consisted of grade 3 to 4 AEs seen in 57.7% in the 
Pola-R-CHP group (n = 251) and 57.5% in those 
given R-CHOP (n = 252), as well as grade 5 AEs 
in 3.0% of those given Pola-R-CHP (n = 13) and 
2.3% of patients administered R-CHOP (n = 10).

AEs leading to discontinuation of the study 
drug were reported in 6.2% (n = 27) in the Pola-
R-CHP arm and 6.6% (n = 29) in the R-CHOP
group, whereas dose reduction of the study 
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drug occurred in 9.2% (n = 40) compared 
with 13.0% (n = 57). Reported AEs included 
peripheral neuropathy, nausea, diarrhea, 
neutropenia, anemia, constipation, fatigue, 
alopecia, decreased appetite, pyrexia, vomit-
ing, febrile, and dysgeusia.

Ongoing exploratory analyses are current-
ly analyzing subgroups and other prognostic 
classifi cation systems to better understand 
the management of patients with DLBCL. 
However, the results of this trial support the 
use of polatuzumab (Pola)-R-CHP as initial 
care for this patient population.

PHOENIX
The phase 3 PHOENIX study (NCT01855750) 
examined ibrutinib (Imbruvica) in combina-
tion with R-CHOP in newly diagnosed patients 
with nongerminal center B-cell subtype (GCB) 
of DLBCL.3 Patients were selected by immuno-
histochemistry or had received a new diagno-
sis of activated B-cell–like subtype of DLBCL.

A total of 838 patients enrolled in the 
double-blind, placebo-controlled study were 
randomized 1:1 to receive either placebo 
plus R-CHOP for 6 to 8 cycles or ibrutinib at 
560 mg plus R-CHOP. Eligibility for enroll-
ment was open to patients with untreated, 
histologically confi rmed non-GCB DLBCL. 
Additional requirements included stage II 
to IV disease by Ann Arbor classifi cation, 
at least 1 measurable site of disease, and an 
ECOG score of 0 to 2.

All participants received placebo plus 
R-CHOP as background therapy for 6 or 
8 cycles (21 days per cycle). Patients with 
progressive disease or relapsed disease after 
CR were discontinued from treatment. Addi-
tionally, those who discontinued R-CHOP 
without disease progression continued use of 
either the placebo or ibrutinib until the com-
pletion of 6 or 8 cycles, disease progression, 
or unacceptable toxicity.

The primary end point of the study was EFS 
in both the intent-to-treat and activated B-cell 
populations. Secondary end points included 
PFS, percentage of patients who achieved CR, 
OS, and safety. Findings revealed the overall 
response rate (ORR) to be 89.3% in the ibruti-
nib plus R-CHOP arm vs 93.1% in the placebo 
plus R-CHOP arm, along with CR rates of 
67.3% and 68.0%. Central nervous system pro-
gression was observed in 10 patients (2.4%) 
compared with 16 (3.8%)  in the ibrutinib plus 
R-CHOP and placebo plus R-CHOP arms.

CAVALLI
The CAVALLI trial (NCT02055820) evaluated 
safety, effi cacy, and pharmacokinetics of 

venetoclax (Venclexta) in combination with 
R-CHOP in a total of 211 patients with DLBCL. 
Patients were 18 years and older with an IPI 
of 2 to 5, an ECOG status of 0 to 2, and at least 
1 measurable lesion less than 1.5 cm.4

Patients were administered venetoclax at 
800 mg orally on days 4 to 10 of cycle 1 and 
days 1 to 10 of cycles 2 to 8. Rituximab was 
given at 375 mg/m2 IV on day 1 of every 21-day 
cycle, along with CHOP for 6 cycles (FIGURE4). 
The primary end point was CR rate at the end 
of treatment, with secondary end points con-
sisting of ORR, CR, duration of response, PFS, 
OS, pharmacokinetics, and safety.

Regarding safety, AEs were shown in 
99% of patients (n = 206), with a total of 86% 
being grade 3 or 4 (n = 179) and 24% leading 
to withdrawal from treatment (n = 50). Grade 
5 AEs with fatal outcomes occurred in 2% 
of patients. In the 4 patients who reported a 
fatal outcome, 3 occurred during follow-up 
and 1 was due to sepsis and multiple medical 
issues. Those AEs included neutropenia, sud-
den cardiac death, and sepsis.

Other Trials
Matasar also discussed various trials that 
have impacted the fi eld. The First-MIND 
trial (NCT04134936) aimed to evaluate 
safety and effi cacy of tafasitamab (Monju-
vi) in addition to R-CHOP or tafasitamab 
and lenalidomide (Revlimid) in addition 
to R-CHOP in adult patients with newly 
diagnosed, previously untreated DLBCL.5

A total of 66 treatment-naïve patients with 
DLBCL were administered either six 21-day 
cycles of tafasitamab at 12 mg/kg IV on 
days 1, 8, and 15, in addition to R-CHOP, or 
six 21-day cycles of tafasitamab at the same 

dosage, along with R-CHOP on days 1 to 
10 and lenalidomide administered orally at 
25 mg on those days. Incidence and sever-
ity of treatment-emergent adverse events 
(TEAEs) is the primary end point of the trial, 
with the secondary end points consisting of 
ORR, CR, safety, PFS, EFS, OS, and more.

The most frequently occurring hemato-
logic TEAEs of any grade were neutropenia 
(72.7%), anemia (57.6%), thrombocytopenia 
(28.8%), leukopenia (18.2%), febrile neutro-
penia (18.2%), and lymphopenia (16.7%). The 
average relative dose intensity of R-CHOP in 
each cycle was maintained in both arms. The 
ORR was observed in 25 of the 33 patients 
(75.8%; 95% CI, 57.7-88.9) treated with taf-
asitamab plus R-CHOP, as well as 27 of the 
33 (81.8%; 95%CI: 64.5–93.0) patients treated 
with tafasitamab plus R2-CHOP [lenalido-
mide, rituximab, cyclophosphamide, doxoru-
bicin, vincristine, and prednisone].

The phase 3 ESCALADE trial (NCT04529772) 
assessed the effi cacy and safety of acalabruti-
nib (Calquence) plus R-CHOP vs placebo plus 
R-CHOP in patients who were 18 to 70 years 
of age with previously untreated non-GCB 
DLBCL.6 The randomized, double-blind, pla-
cebo-controlled study enrolled patients into 
either the experimental arm, where they were 
given acalabrutinib plus R-CHOP, or the placebo
comparator, where patients were administered 
placebo plus R-CHOP.

Enrollment was open to individuals with 
pathologically confi rmed DLBCL who had 
prior treatment. Other requirements included
an ECOG performance status of 2 or greater, 
an IPI score of 1 to 5, disease stage II to V, 
and adequate organ and marrow function. 
The primary end point was PFS, with 
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C, cycle; CHOP, cyclophosphamide, doxorubicin hydrochloride (hydroxydaunorubicin), vincristine sulfate (Oncovin), and 
prednisone; D, day; DLBCL, dif fuse large B-cell lymphoma; IPI, International Prognostic Index; IV, intravenously; VEN, 
venetoclax.

VEN 800 mg orally (8 cycles)

C1, D4-10, C2-8, D1-10

Rituximab 375 mg/m2 IV (8 cycles)

C1-8, D1

CHOP (6 cycles)

+

First-line DLBCL (n = 211)

• Tumor site

• ≥ 18 years of age

• IPI 2-5

•  ECOG per formance status ≤ 2

•  ≥ 1 measurable lesion > 1.5 cm
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secondary end points consisting of EFS, OS, 
and patients who achieved CR.

Also, the ZUMA-12 trial (NCT03761056) exam-
ined axicabtagene ciloleucel (Yescarta) consol-
idation in patients with high-risk large B-cell 
lymphoma in the fi rst-line setting. Key fi ndings 
of the primary analysis revealed patients with 
centrally confi rmed disease to have experienced 
a high ORR of 89% and a CR rate of 78%.

Ongoing Research
Current planned trials include obinutuzumab 
(Gazyva) plus CHOP/CHP-Pola in fi t DLBCL, 
mosunetuzumab and low-dose CHOP in elderly
patients with DLBCL, mosunetuzumab
and polatuzumab in frail elderly DLBCL, 
mosunetuzumab consolidation in fi rst-line 
DLBCL, glofi tamab plus R-CHOP in fi t DLBCL, 
and epcoritamab plus R-CHOP in fi t DLBCL.

“There is a tremendous amount of work 
ongoing both in some of the studies already 
mentioned in newly diagnosed patients [that 
are] trying to incorporate novel therapies to 
cure more patients the fi rst time, as well as how 
best to deploy some of these powerful immuno-
therapies for patients with relapsed/refractory 
disease,” Matasar said. TT
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NEW THERAPIES FOR hematologic malignan-
cies have created a greater number of viable 
options for providers and patients, particularly 

for patients who have relapsed. Today’s armament 
includes chimeric antigen receptor (CAR) T-cell therapy, 
bispecifi c antibodies, immunotherapeutic approaches, 
antibody-drug conjugates, chemotherapy-free inductions, 
and multidrug combinations. The excitement surround-
ing these advances and improved outcomes in very diffi -
cult-to-treat diseases is palpable. Yet the complexities of 
these therapies also bring their own complications. 

In order to build upon the headway made in the manage-
ment of leukemia, lymphoma, multiple myeloma, and stem 
cell transplantation, clinicians must leave their research 
silos to share information and brainstorm with each other. 
That’s exactly what some of the nation’s top physician-
scientists did at the 3rd Annual Miami Cancer Institute 
Summit of the Americas on Immunotherapies for Hemato-
logic Malignancies, held April 8-9, 2022, in Florida.  

 For example, Siddhartha Mukherjee, MD, of Columbia 
University Herbert Irving Comprehensive Cancer Cen-
ter in New York, New York, spoke on novel approaches of 
CAR T-cell therapies for acute myeloid leukemia (AML), 
specifi cally the fi rst-in-human clinical trial Allogeneic 
Engineered Hematopoietic Stem Cell Transplant (HCT) 
Lacking the CD33 Protein, and Post-HCT Treatment 
With Mylotarg, for Patients With CD33+ and AML 
(NCT04849910). The Miami Cancer Institute is currently 
enrolling patients in the multisite trial.

Next-Generation Treatments 
for Blood Cancers: Improved 
Outcomes in the Forecast
B y  G u e n t h e r  K o e h n e ,  M D ,  P h D

Guenther Koehne, MD, PhD
Deputy Director 
Chief, Blood & Marrow Transplant,
  Hematologic Oncology, and Benign
  Hematology
Miami Cancer Institute
Baptist Health South Florida
Miami, FL

C O N F E R E N C E  C O V E R A G ESUMMIT OF THE AMERICAS ON IMMUNOTHERAPIES FOR HEMATOLOGIC MALIGNANCIES

CONT IN U ED ON PAGE 78 

D
IFFU

SE LA
R

G
E B

-C
ELL LY

M
P

H
O

M
A



OVERALL SURVIVAL AT 3-YEAR PLANNED EXPLORATORY ANALYSIS‡ 
(median duration of follow-up 39.4 months)
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HR=0.71 
(95% CI, 0.60-0.86)

ES-SCLC

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. 

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

IMFINZI + EP: The only  
IO combination with 
3-year overall survival 
in 1L ES-SCLC1 

IMFINZI + EP: Sustained overall survival benefit at 3 years1

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

Durvalumab (IMFINZI®) + etoposide with either cisplatin or 
carboplatin is a Category 1, preferred treatment option for 
first-line ES-SCLC2*†

 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

See the new 3-year analysis at IMFINZIhcp.com/sclc

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

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

13-MONTH mOS 
WITH IMFINZI + EP

10.3-MONTH mOS 
WITH EP ALONE

VS

SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§
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OVERALL SURVIVAL AT 3-YEAR PLANNED EXPLORATORY ANALYSIS‡ 
(median duration of follow-up 39.4 months)
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ES-SCLC

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. 

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

IMFINZI + EP: The only  
IO combination with 
3-year overall survival 
in 1L ES-SCLC1 

IMFINZI + EP: Sustained overall survival benefit at 3 years1

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

Durvalumab (IMFINZI®) + etoposide with either cisplatin or 
carboplatin is a Category 1, preferred treatment option for 
first-line ES-SCLC2*†

 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

See the new 3-year analysis at IMFINZIhcp.com/sclc

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

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

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.

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. Immune-
mediated 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.

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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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 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.

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.

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. Immune-
mediated 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.

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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IMFINZI® (durvalumab) injection, for intravenous use
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

ES-SCLC Patients with a body weight of 30 kg and more:
1500 mg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
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

Until disease 
progression or 
unacceptable 
toxicity

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]

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

ALT or AST increases to more than  
3 and up to 8 times the ULN
or
total bilirubin increases to more 
than 1.5 and up to 3 times ULN

Withhold2

ALT or AST increases to more than  
8 times ULN
or 
total bilirubin increases to more  
than 3 times the ULN

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

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
AST or ALT is more than 3 and 
up to 5 times ULN at baseline and 
increases to more than 8 and up to 
10 times ULN

Withhold2

AST or ALT increases to more than  
10 times ULN 
or
Total bilirubin increases to more  
than 3 times ULN

Permanently discontinue

Endocrinopathies Grade 3 or 4
Withhold until clinically 
stable or permanently 
discontinue depending  
on severity

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis Grade 2, 3, or 4 Permanently discontinue

Neurological Toxicities
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue
Other Adverse Reactions
Infusion-related reactions 
[see Warnings and 
Precautions (5.2) in the full  
Prescribing Information]

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

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 adminis-

tration, 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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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)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. 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].
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, multi-
center, 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.
Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough 15 0.8 9 0
Gastrointestinal disorders
Nausea 34 0.4 34 1.9
Constipation 17 0.8 19 0
Vomiting 15 0 17 1.1
Diarrhea 10 1.1 11 1.1
Endocrine disorders

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

Decreased appetite 18 0.8 17 0.8
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

IMFINZI with Etoposide
and either Carboplatin 

or Cisplatin

Etoposide and either
Carboplatin or

Cisplatin
Laboratory Abnormality Grade2 3 or 4 (%)3 Grade2 3 or 4 (%)3

Chemistry
Hyponatremia 11 13
Hypomagnesemia 11 6
Hyperglycemia 5 5
Increased Alkaline Phosphatase 4.9 3.5
Increased ALT 4.9 2.7
Increased AST 4.6 1.2
Hypocalcemia 3.5 2.4
Blood creatinine increased 3.4 1.1
Hyperkalemia 1.5 3.1
TSH decreased < LLN4 and  
≥ LLN at baseline

NA NA

Hematology
Neutropenia 41 48
Lymphopenia 14 13
Anemia 13 22
Thrombocytopenia 12 15

1 The frequency cut off is based on any grade change from baseline
2 Graded according to NCI CTCAE version 4.03
3 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

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 immuno-
globulin 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].
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IMFINZI® (durvalumab) injection, for intravenous use
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

ES-SCLC Patients with a body weight of 30 kg and more:
1500 mg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
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

Until disease 
progression or 
unacceptable 
toxicity

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]

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

ALT or AST increases to more than  
3 and up to 8 times the ULN
or
total bilirubin increases to more 
than 1.5 and up to 3 times ULN

Withhold2

ALT or AST increases to more than  
8 times ULN
or 
total bilirubin increases to more  
than 3 times the ULN

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

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
AST or ALT is more than 3 and 
up to 5 times ULN at baseline and 
increases to more than 8 and up to 
10 times ULN

Withhold2

AST or ALT increases to more than  
10 times ULN 
or
Total bilirubin increases to more  
than 3 times ULN

Permanently discontinue

Endocrinopathies Grade 3 or 4
Withhold until clinically 
stable or permanently 
discontinue depending  
on severity

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis Grade 2, 3, or 4 Permanently discontinue

Neurological Toxicities
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue
Other Adverse Reactions
Infusion-related reactions 
[see Warnings and 
Precautions (5.2) in the full  
Prescribing Information]

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

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 adminis-

tration, 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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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)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. 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].
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, multi-
center, 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.
Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough 15 0.8 9 0
Gastrointestinal disorders
Nausea 34 0.4 34 1.9
Constipation 17 0.8 19 0
Vomiting 15 0 17 1.1
Diarrhea 10 1.1 11 1.1
Endocrine disorders

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

Decreased appetite 18 0.8 17 0.8
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

IMFINZI with Etoposide
and either Carboplatin 

or Cisplatin

Etoposide and either
Carboplatin or

Cisplatin
Laboratory Abnormality Grade2 3 or 4 (%)3 Grade2 3 or 4 (%)3

Chemistry
Hyponatremia 11 13
Hypomagnesemia 11 6
Hyperglycemia 5 5
Increased Alkaline Phosphatase 4.9 3.5
Increased ALT 4.9 2.7
Increased AST 4.6 1.2
Hypocalcemia 3.5 2.4
Blood creatinine increased 3.4 1.1
Hyperkalemia 1.5 3.1
TSH decreased < LLN4 and  
≥ LLN at baseline

NA NA

Hematology
Neutropenia 41 48
Lymphopenia 14 13
Anemia 13 22
Thrombocytopenia 12 15

1 The frequency cut off is based on any grade change from baseline
2 Graded according to NCI CTCAE version 4.03
3 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

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 immuno-
globulin 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
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IMFINZI is a registered trademark of the AstraZeneca group of companies. 
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Mukherjee joined Richard Stone, MD, and 
Robert J. Soiffer, MD, both of Dana-Farber 
Cancer Institute in Boston, Massachusetts, 
for a fast-paced roundtable discussion on the 
newest treatments for AML. 

Among the topics reviewed were the role of 
the intestinal microbiome in hematopoietic 
stem cell transplantation and the infl uence of 
the gut’s microbial composition on graft-vs-
host disease, the fi rst-in-human clinical trials 
using CRISPR/Cas9 technology to silence the 
expression of CD33 on stem cells and infuse 
the CD33-negative stem cells, and the shift 
from triplet combination therapies to 4-drug 
regimens in multiple myeloma. The group 
also discussed B-cell maturation antigen–
directed therapies for multiple myeloma, 
treatment approaches in diffuse large B-cell 
lymphoma, and improving outcomes in T-cell 
acute lymphoblastic leukemia (ALL).

In another presentation, Marcel R. M. van 
den Brink, MD, PhD, the Alan N. Houghton 
Chair and head of the Division of Hematologic 
Malignancies at Memorial Sloan Kettering 
Cancer Center in New York, New York, 
referred to diet having a role in preventing 
potentially lethal graft-vs-host disease. His 

work has explored the use of antibiotics to 
destroy specifi c gut fl ora and the introduction 
of fecal transplants to boost benefi cial bac-
teria. A study published in the New England 
Journal of Medicine detailed the results of 
8767 fecal samples from patients undergoing 
allogeneic hematopoietic cell transplantation 
at 4 centers. Patients with the highest diversity 
of intestinal microbiota had the lowest risk of 
death (HR, 0.71; 95% CI, 0.55-0.92).1

In his presentation on treatment updates 
for ALL, Hagop M. Kantarjian, MD, a 
professor and Samsung Distinguished 
Leukemia Chair in Cancer Medicine at 
The University of Texas MD Anderson 
Cancer Center in Houston, shared the 
success of his research in chemotherapy-
free induction and reduced toxicity regi-
mens,2 particularly for older patients with 
ALL, a group whose complex disease has 
resulted in lower survival rates. The work 
holds considerable promise, prompting 
talk of the possibility that the majority of 
these patients will no longer require allo-
geneic transplants. 

There is great hope for continued improved 
outcomes as these new techniques and strate-
gies evolve; conditioning regimens, induction 

timing and dosing levels are adjusted; and 
different drug combinations are introduced. 
Through intimate meetings such as the sum-
mit, which provide participants the oppor-
tunity to ask questions and talk one-on-one 
and in small group settings, the cancer care 
environment will continue to evolve. 

Watch for more information on the Miami 
Cancer Institute’s 4th Annual Summit of the 
Americas on Immunotherapies for Hemato-
logic Malignancies. TT

R E F E R E N C E S

1. Peled JU, Gomes ALC, Devlin SM, et al. Microbiota as predictor 

of mortality in allogeneic hematopoietic-cell transplantation. N Engl J 

Med. 2020;382(9):822-834. doi:10.1056/NEJMoa1900623

2. Rausch CR, Jabbour EJ, Kantarjian HM, Kadia TM. Optimizing the 

use of the hyperCVAD regimen: clinical vignettes and practical man-

agement. Cancer. 2020;126(6):1152-1160. doi:10.1002/cncr.32606 

Guenther Koehne, MD, PhD, is a pioneer in allo-
geneic stem cell transplantation and immunother-
apies. He is course director of the Summit of the 
Americas on Immunotherapies for Hematologic 
Malignancies. He also is chief of Blood & Marrow 
Transplant, Hematologic Oncology, and Benign 
Hematology and deputy director at Miami Cancer 
Institute, part of Baptist Health South Florida.

The Go-to Resource for CME/CE
A leader in the industry, PER® has put all its efforts into 

ensuring you have access to the information that is most
important to you via digital platforms that allow you to 
gain knowledge and insight when convenient for you.

Up-to-date, evidence-based 
information you can put into 
clinical practice immediately

Unrivaled interaction 
with renowned 

experts in their fi elds

On-demand programming 
for access whenever and 

wherever you need it

Visit                              to create an account and browse upcoming programs.
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Elizabeth Buchbinder, MD
Senior Physician
Dana-Farber Cancer Institute
Assistant Professor of Medicine
Harvard Medical School
Boston, MA

UNTIL RECENT YEARS, cancer treatment 
revolved around surgery, chemotherapy, 
and radiation. But the FDA approval of ipili-

mumab (Yervoy) in 2011 led to a fourth leg of that 
treatment stool: immunotherapy. This enabled new 
treatment paradigms, sometimes with shocking 
levels of success. 

The types of immunotherapy treatments avail-
able are proliferating, with approved immune 
checkpoint inhibitors (ICIs) and cellular therapies 
like chimeric antigen receptor (CAR) T cells as 
well as other modalities in the research and dis-
covery phases. Some even include more established 
approaches like vaccines that are being revisited 
with new information and iterations.

The last decade of immunotherapy progress was 
based on decades of prior research, including other 
forms of immunotherapy. The Bacillus Calmette–
Guérin vaccine, used to prevent tuberculosis for a 
century, has also been used as an immunotherapy 
to treat non–muscle invasive bladder cancer since 
1990.1 And rituximab (Rituxan), a monoclonal 
antibody therapy approved in 1997 for B-cell 
malignancies, is seen by some as an early immu-
notherapy as well.2

What many clinicians think of in terms of 
immunotherapy, however, are treatments targeting 
CTLA-4 and PD-1/PD-L1 pathways, brought from 
the bench by James P. Allison, PhD, and Tasuku 
Honjo, PhD, respectively, leading to a Nobel Prize 
awarded jointly to them in 2018.3

Immune responses are tightly controlled by T 
cells, and these T cells have on/off switches that 
help control their responses, according to Padmanee 
Sharma, MD, PhD, a professor in the Department 
of Genitourinary Medical Oncology in the Division 
of Cancer Medicine and the scientifi c director of 
the James P. Allison Institute at The University 
of Texas MD Anderson Cancer Center in Houston. 
Previously, she said, clinicians were not aware of 
the off switches. Sharma showed that CTLA-4 was 
an inhibitory pathway and that by blocking it, the 
T cells could stay longer to eradicate the tumors.

With 8 ICIs approved for immunotherapy in hema-
tological and solid tumors,4 researchers are not 
only investigating newer forms of therapy, but also 
combining them to fi nd more effective and durable 

treatments and introducing them into earlier lines 
of treatment (TIMELINE). Current research is also 
attempting to predict who will respond to which 
therapy based on current and emerging biomarkers.

CTLA-4 Pathway
Ipilimumab, which kicked off the current era 
of cancer immunotherapy treatment with FDA 
approval in 2011, targets CTLA-4 for newly diag-
nosed or previously treated unresectable or met-
astatic melanoma.5 Ipilimumab blocks CTLA-4, 
removing its inhibitory signals. This allows the T 
cells to activate and launch an immune response to 
the tumor’s antigens. 

“CTLA-4 is basically the fi rst inhibitory pathway 
that comes up on the T cells,” Sharma said. CTLA-4 
is a member of an immunoglobulin-related recep-
tor family responsible for some immune regulation 
aspects of T cells.6 It is thought to regulate T-cell 
proliferation mostly in lymph nodes, early in an 
immune response, by having an inhibitory role.7

“What ipilimumab really did and what the immune 
checkpoint inhibitors really did is they opened up 
this whole different way to approach the immune 
system,” Elizabeth Buchbinder, MD, a medical 
oncologist at Dana-Farber Cancer Institute and an 
assistant professor of medicine at Harvard Medical 
School in Boston, Massachusetts, said. Ipilimumab 
provided amazing durable responses in patients 
with melanoma with widely metastatic disease, 
some of whom were alive 10 years later, she said. 

PD-1 and PD-L1 Pathway Blockade
The PD-1 and PD-L1 blockades build on ipilim-
umab’s success. Like CTLA-4, PD-1 is a negative 
regulator of T-cell immune function, inhibiting the 
target to increase immune system activation. PD-1 
suppresses T cells mostly in the peripheral tissues.7

As of November 2021, 8 ICIs have been approved 
that target CTLA-4, PD-1, and PD-L1 pathways and 
treat 18 types of cancer.3

Anti−PD-1 inhibitors
The percentage of people who benefi tted from ipili-
mumab was on the low side, Buchbinder said, with 
only an 11% response rate and 20% of people doing 

10 Years of Immunotherapy: 
Advances, Innovations, 
and Better Patient Outcomes
B y  D e b o r a h  A b r a m s  K a p l a n 
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2011 MARCH 25   FDA approves the anti–CTLA-4 
monoclonal antibody ipilimumab for the treatment of 
metastatic melanoma. This is the fi rst drug of any kind 
ever shown to extend survival in metastatic melanoma.

SEPTEMBER 4   The FDA grants pembrolizumab
accelerated approval unresectable or metastatic 
melanoma and disease progression following ipilimumab, 
making it the fi rst PD-1 inhibitor cleared in the US.

DECEMBER 3   FDA grants accelerated approval 
for blinatumomab for the treatment of Philadelphia 
chromosome-negative relapsed or refractory B-cell 
precursor acute lymphoblastic leukemia.

DECEMBER 22   FDA grants accelerated approval 
to nivolumab for the treatment of patients with 
unresectable or metastatic melanoma and disease 
progression following ipilimumab and, if BRAF V600 
mutation positive, a BRAF inhibitor. 

MARCH 4   FDA grants approval to nivolumab for 
the treatment of patients with metastatic squamous 
non-small cell lung cancer (NSCLC) with progression on 
or after platinum-based chemotherapy.

SEPTEMBER 30   FDA grants accelerated approval 
to nivolumab in combination with ipilimumab for 
the treatment of patients with BRAF V600 wild-type, 
unresectable or metastatic melanoma.

OCTOBER 27   The FDA approves talimogene 
laherparepvec, the local treatment of unresectable 
cutaneous, subcutaneous, and nodal lesions in patients 
with melanoma recurrent after initial surgery. 

MAY 17   The FDA grants accelerated approval to 
nivolumab for patients with classical Hodgkin lymphoma 
that has relapsed or progressed after stem cell transplant-
ation and the targeted antibody brentuximab vedotin.

MAY 18   The FDA gives accelerated approval to 
atezolizumab injection for the treatment of patients 
with locally advanced or metastatic urothelial carcinoma 
who have disease progression during or following 
platinum-containing chemotherapy or have disease 
progression within 12 months of neoadjuvant or adjuvant 
treatment with platinum-containing chemotherapy.  

AUGUST 5   The FDA grants accelerated approval 
to pembrolizumab for patients with recurrent or 
metastatic head and neck squamous cell carcinoma 
with disease progression on or after platinum-
containing chemotherapy.

OCTOBER 18   The FDA grants approval to 
atezolizumab for patients with metastatic NSCLC 
whose disease progressed during or following platinum-
containing chemotherapy.

OCTOBER 24   The FDA grants approval to 
pembrolizumab for patients with metastatic NSCLC 
with tumors expressing PD-L1.

NOVEMBER 10   The FDA grants approval to 
nivolumab for patients with recurrent or metastatic 
head and neck squamous cell carcinoma that has 
progressed on or after a platinum-based chemotherapy.

FEBRUARY 2   The FDA grants accelerated approval 
to nivolumab for patients with advanced urothelial 
carcinoma.

MAY 9   The FDA grants accelerated approval 
to avelumab in patients with locally advanced or 
metastatic urothelial carcinoma whose disease 
progressed during or following platinum-containing 
chemotherapy or within 12 months of neoadjuvant or 
adjuvant platinum-containing chemotherapy.

MAY 10   The FDA grants accelerated approval to 
pembrolizumab in combination with pemetrexed and 
carboplatin for the  treatment of patients with previously 
untreated metastatic NSCLC. 

MAY 23   FDA grants accelerated approval to 
pembrolizumab for adult and pediatric patients with 
unresectable or metastatic, microsatellite instability-high 
(MSI-H) or mismatch repair defi cient (dMMR) solid tumors 
that have progressed following prior treatment and who 
have no satisfactory alternative treatment options or with 
MSI-H or dMMR colorectal cancer that has progressed 
following treatment with a fl uoropyrimidine, oxaliplatin, 
and irinotecan.
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AUGUST 30   The FDA grants regular approval to 
tisagenlecleucel for the treatment of patients up to age 
25 years with B-cell precursor acute lymphoblastic leu-
kemia (ALL) that is refractory or in second or later relapse. 

OCTOBER 18   The FDA grants regular approval 
to axicabtagene ciloleucel for the treatment of 
adult patients with relapsed or refractory large B-cell 
lymphoma after 2 or more lines of systemic therapy, 
including diff use large B-cell lymphoma (DLBCL) not 
otherwise specifi ed, primary mediastinal large B-cell 
lymphoma, high-grade B-cell lymphoma, and DLBCL 
arising from follicular lymphoma.

MAY 1   The FDA approves tisagenlecleucel for adult 
patients or adult patients with relapsed or refractory 
large B-cell lymphoma after 2 or more lines of systemic 
therapy including DLBCL not otherwise specifi ed, high 
grade B-cell lymphoma and DLBCL arising from 
follicular lymphoma.

MARCH 8   The FDA grants accelerated approval to 
atezolizumab for PD-L1 positive unresectable locally 
advanced or metastatic triple-negative breast cancer.

APRIL 11   FDA approves pembrolizumab for the 
fi rst-line treatment of patients with stage III NSCLC who 
are not candidates for surgical resection or defi nitive 
chemoradiation or metastatic NSCLC.

MAY 14   The FDA approves avelumab in 
combination with chemotherapy as a fi rst-line treatment 
for patients with advanced renal cell carcinoma.

SEPTEMBER 17   The FDA grants accelerated approval 
to the combination of pembrolizumab plus lenvatinib
for the treatment of patients with advanced endometrial 
carcinoma that is not MSI-H or dMMR and who have 
disease progression following prior systemic therapy but 
are not candidates for curative surgery or radiation.

MARCH 10   The FDA grants accelerated approval 
to the combination of nivolumab and ipilimumab to 
treat patients with advanced hepatocellular carcinoma 
who have previously been treated with sorafenib.

MARCH 27   The FDA approves durvalumab as a 
the fi rst-line treatment of adult patients with extensive-
stage small cell lung cancer in combination with 
standard-of-care chemotherapy.

MAY 26   The FDA approves the combination of 
nivolumab, ipilimumab, and 2 cycles of platinum-
doublet chemotherapy as a fi rst-line treatment 
for patients with metastatic or recurrent NSCLC with 
no mutations in the EGFR or ALK genes.

MAY 29   The FDA approves the combination of 
atezolizumab and bevacizumab for the treatment 
of patients with previously untreated unresectable or 
metastatic hepatocellular carcinoma.

JULY 24   The FDA grants accelerated approval 
to brexucabtagene autoleucel, a chimeric antigen 
receptor T-cell immunotherapy, for the treatment of 
adult patients with relapsed or refractory mantle 
cell lymphoma.

OCTOBER 2   The FDA approves the combination of 
nivolumab and ipilimumab for the fi rst-line treatment 
of adult patients with unresectable malignant 
pleural mesothelioma.

MARCH 26   Idecabtagene vicleucel becomes 
the fi rst FDA-approved cell-based gene therapy for the 
treatment of adult patients with multiple myeloma who 
have not responded to or whose disease has returned 
after at least 4 diff erent types of therapy. 

MAY 21   The FDA grants accelerated approval to 
amivantamab-vmjw, a bispecifi c antibody that targets 
EGFR and MET receptors on tumor cells, to treat adult 
patients with locally advanced or metastatic NSCLC 
with EGFR exon 20 insertion mutations.

FEBRUARY 28   The FDA approves ciltacabtagene 
autoleucel for the treatment of adult patients with 
relapsed or refractory multiple myeloma after 4 or more 
prior lines of therapy, including a proteasome inhibitor, 
an immunomodulatory agent, and an anti-CD38 
monoclonal antibody.

MARCH 18   The FDA approves a fi xed-dose 
combination of relatlimab, a LAG3 checkpoint inhibitor, 
and nivolumab for patients with unresectable or 
metastatic melanoma. This is the fi rst FDA approval 
of an immunotherapy targeting the LAG3 immune 
checkpoint.
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well long term in clinical trials. With PD-1 
inhibition, however, there was approximately 
a 40% response rate and many more patients 
doing well long term, as demonstrated in clini-
cal trials. “So [PD-1 inhibition is] both far more 
effective and also less toxic,” Buchbinder said.

When choosing an agent in the PD-1 class, 
“we don’t need to differentiate them. They’re 
all anti–PD-1,” Sharma explained. “There 
aren’t any data to indicate that patients 
will respond any differently to pembroli-
zumab [Keytruda] vs nivolumab [Opdivo]. 
The mechanism of action for both drugs [is] 
exactly the same.” 

Instead, clinicians should consider the FDA 
approvals for each drug’s indications and 
combinations. “But from a scientifi c stand-
point, there’s no distinguishing between 
[them],” Sharma said.

Anti–PD-L1 inhibitors
PD-1 and PD-L1 targeting drugs were found 
to work beyond melanoma and kidney cancer, 
the early indications for treatments targeting 
the CTLA-4 pathway, Buchbinder said. “That 
was a huge opening up of this fi eld to all of 
these other cancers, like lung cancer, head 
and neck cancer, GI [gastrointestinal] can-
cer, breast [cancer], and beyond,” she said. 

Before receiving these immunotherapies, 
patients may need to show PD-1 or PD-L1 
expression, although this may not iden-
tify all patients who can benefi t from the 
treatments. Researchers continue to try to 
identify additional and better biomarkers to 
indicate which patients may respond.13

Emerging Targets and Pathways
In March, the FDA approved the newest ICI, 
nivolumab and relatlimab-rmbw (Opdualag), 
for adult and pediatric patients (12 years and 
older) with unresectable or metastatic mel-
anoma.3 Nivolumab is a PD-1 inhibitor, and 
relatlimab blocks LAG3 proteins on immune 
cells. “It is being tested in a lot of other 
tumors,” Buchbinder noted.

Another target in the discovery phase is 
T cell immunoglobulin and mucin domain 
3, which is a checkpoint receptor expressed 
by many immune cells and leukemic stem 
cells.14 It is activated by several ligands and 
is being tested in different cancer types.

Also in clinical trials are tumor-infi ltrat-
ing lymphocytes (TIL) that recognize cancer 
cells as abnormal, entering the tumor to kill 
the cells. TILs already recognize the tar-
gets because they originate from the tumor 
itself.15 Although they need to be expanded, 
they are not the same as CAR T cells, which 
must be engineered to recognize the targets. 

In addition, older therapies are experiencing
a resurgence, with research underway to 
make interleukin 2 (IL-2) help cytokines func-
tion better. “That work is trying to optimize 
what those cytokines do in the body and the 
immune system,” Buchbinder said. “There 
are so many areas where the goal of the ther-
apy is activation of the immune system.”

One of these areas includes a return to 
vaccines. In earlier vaccine therapy, “We had 
no idea that while we were giving therapy to 
turn on the cells, we were also rapidly turning 
off the cells because an ‘on’ switch will auto-
matically drive an ‘off’ switch for the immune 

system,” Sharma said. “The yin and the yang 
of the immune response is very important 
to understand” because when the immune 
response is driven in one direction, it will 
always try to control itself. With that in mind, 
newer vaccines might work better if given in 
combination with an anti–CTLA-4, for exam-
ple, to block the inhibitory pathways, she said. 

Vaccines are taking many forms, including 
the mRNA vaccine used for COVID-19, peptide 
vaccines that include a tiny bit of protein that 
is expected to be expressed on the tumor sur-
face, and vaccines constructed from dendritic 
cells, which stimulate T cells, Buchbinder said. 

There are also viral therapies injected 
directly into tumor vaccines, such as talimo-
gene laherparepvec (Imlygic) approved in 
2015 for the treatment of some patients with 
metastatic melanoma that cannot be surgically
removed.16 It is a is a modifi ed herpes virus 
directly injected into the tumor to bring about 
a local immune response, Buchbinder said.

According to Sharma, approximately 
60 targets are currently being evaluated for 
immunotherapy development.

Emergence of CAR T-cell Technology
The FDA has approved 2 CAR T-cell therapies, 
both in 2017: tisagenlecleucel (Kymriah) for 
patients 25 years and younger with relapsed 
B-cell precursor acute lymphoblastic leuke-
mia17 and axicabtagene ciloleucel (Yescarta) 
for the treatment of adult patients with large 
B-cell lymphoma that is refractory to fi rst-line 
chemoimmunotherapy or that relapses within
12 months of fi rst-line chemoimmunotherapy.18

These treatments involve collecting T cells from 
the patient and engineering them to express 
CARs that recognize the patient’s cancer cells. 
The cells are then enlarged and infused back 
into the patient, where they can target the anti-
gen-expressing cancer cells. CARs have been 
shown to greatly improve clinical response and 
disease remission in some patients.19

“I think CAR T cells are clearly building 
on the concept that T cells are the soldiers 
of immune response. They are basically 
engineering the cell to have an antibody that 
recognizes a specifi c antigen,” Sharma said, 
adding that it’s important to ensure the tar-
geted antigen is part of the cancer. 

CAR T cells have had limited effectiveness 
in treating solid tumors, given the low T-cell 
infi ltration and immunosuppressive envi-
ronment that challenges the immune system 
from successfully reaching and killing solid 
tumor cancer cells.20

Natural killer (NK) cells are another cell type 
being researched to attempt tumor eradication, 
and this therapy is in the early stages, accord-
ing to Sharma. CAR NK cells can be generated 

Pembrolizumab (Keytruda):
Pembrolizumab was initially FDA 
approved in September 2014 to treat 
patients with advanced melanoma with 
a BRAF mutation.8

Nivolumab (Opdivo): Nivolumab was 
fi rst approved in 2014 for unresectable or 
metastatic melanoma.9

Cemiplimab-rwlc (Libtayo):
Cemiplimab received its fi rst FDA 
approval in 2018 to treat patients with 
metastatic cutaneous squamous cell 
carcinoma or locally advanced cutaneous 
squamous cell carcinoma who are 
not candidates for curative surgery 
or radiation.10

Dostarlimab-gxly (Jemperli):
Dostarlimab gains FDA approval in 2021 
for the treatment of adult patients with 
mismatch repair–defi cient recurrent or 
advanced endometrial cancer.11

Atezolizumab (Tecentriq): Atezolizumab 
was approved in 2016 for patients with 
metastatic non–small cell lung cancer, 
following worsening disease after failing 
platinum-containing chemotherapy.12

Avelumab (Bavencio): Avelumab was 
approved by the FDA in 2017 for second-
line treatment in Merkel cell carcinoma.3

Durvalumab (Imfi nzi): Durvalumab 
was fi rst approved by the FDA in 2018 
for unresectable stage III non–small cell 
lung cancer.3

ANTI−PD-1 INHIBITORS

ANTI-PD-L1 INHIBITORS
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from allogenic donors, making them more 
attractive as “off the shelf” treatments com-
pared with CAR T cells, which are collected
from the patient. As of early 2021, more than 
500 CAR T-cell trials and 17 CAR T-cell/
NK-cell trials were in the works globally.21

Adverse Events of Immunotherapies
A major consideration when choosing any 
treatment, including immunotherapies, is the 
adverse event (AE) profi le. Immunotherapy 
drugs have different AEs than oncology treat-
ments like chemotherapy or radiation. “[With 
immunotherapy,] what we see is infl amma-
tion because you’re turning on the immune 
system in such a powerful way,” Sharma
said. Infl ammatory reactions include a skin 
rash or dermatitis, infl ammation in the colon 
(colitis and diarrhea), and/or infl ammation  
in the lung with pneumonitis. Clinicians are 
now aware of these AEs and can monitor them 
closely, stopping therapy if needed to control 
them before they become severe, Sharma said.

Toxicities with ipilimumab can be severe, 
and patients requiring hospital admission 
might need high-dose steroids, Buchbinder 
noted. Common AEs for the CTLA-4 inhibitor 
are typically GI related, including diarrhea, 
colitis, and hepatitis. Some patients may experi-
ence fatigue or a small rash, but most generally 
make it through treatment with minimal AEs. 

The stronger AEs with ipilimumab can be 
seen from a trial comparing ipilimumab plus 
nivolumab to nivolumab and relatlimab. Almost 
60% of patients experienced AEs with the ipilim-
umab combination vs 20% in the latter group.17

PD-1 and PD-L1 inhibition typically 
involve AEs that cause lung issues rather 
than GI. The types of organ systems affected 
by immunotherapy AEs can vary based upon 
which checkpoint inhibitor you use “but in 
some ways, the mechanism by which these 
occur is very similar,” Buchbinder said. “It’s 
all an overactivation of the immune system 
leading to infl ammation in an organ, and 
there are very few organs that we have not 
seen toxicity from immunotherapy.” 

Buchbinder noted that cellular therapies 
can cause more severe AEs, such as cytokine 
release syndrome (CRS). “Patients can get 
very sick very quickly,” she said, because the 
therapies given with the cells—including the 
chemotherapy given before and the IL-2 given 
after—cause most of the AEs. With a lot of the 
injection therapies, the AEs are related to 
delivery method, like injection-site issues, but 
there are also potential systemic AEs like fever, 
chills, and reactions someone would get to a 
virus. “It’s really a huge range in terms of the 
different [adverse] effects,” Buchbinder said.

CRS is the most common AE of CAR T-cell 

therapy, and it is caused by large numbers of T 
cells activating, which releases infl ammatory 
cytokines. Although this demonstrates that 
the therapy is working, it can cause worrisome 
symptoms. The CRS and the related neurotoxic-
ity can be treated with tocilizumab (Actemra).

Predicting Response Based on AEs
One question in the immunotherapy world is 
whether the development of immune-related 
AEs predicts a positive or negative response to 
treatment. “With melanoma, we think the data 
have been very tricky,” Buchbinder said. Early 
trials appeared to show a higher response rate 
for patients who developed severe symptoms, 
but as trials developed, that signal was not 
always there. “I think the overall impression 
is that yes, severe AEs are associated with a 
better response,” she said. A cosmetic AE that 
clinicians who treat melanoma are excited to 
see, she said, is vitiligo. “It suggests that the 
immune system is attacking normal melano-
cytes and that it is attacking cancer cells as 
well. Those patients generally do far better 
than patients who don’t get vitiligo.”

A meta-analysis of 30 studies on the topic, 
including 4971 individuals, showed that 
patients who developed immune-related AEs 
experienced an overall survival benefi t and 
a progression-free survival benefi t using ICI 
therapy compared with those who did not. The 
authors stated that more studies are needed 
and that the results are controversial.22

Melanoma has been the proving ground 
for ICIs, Buchbinder said, “But now the bar is 
higher in terms of immunotherapy.”

ICIs are now being tested in more immune-
resistant tumors. “Although there are huge hur-
dles in terms of some cancers where it’s going 
to be hard for immune therapy to do much—like 
pancreatic cancer or prostate cancer—there 
are still diseases where there’s opportunity 
and a possibility that the correct approach or 
combination might get to some great therapy 
for those diseases,” Buchbinder said. 

Immunotherapies are being combined with 
conventional therapies to better integrate treat-
ment. “We don’t see cancer as a death sentence 
anymore,” Sharma said. “We really do see a lot 
of hope, [and patients with cancer] should be 
encouraged to discuss immunotherapy with 
their physician either in a clinical trial or an 
FDA-approved agent. If you do have a response, 
it’s a pretty phenomenal response.” TT
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PURSUE A RESPONSE WITH 
ZEPZELCATM (lurbinectedin)

For adults with metastatic small cell lung 
cancer (SCLC) with disease progression on 
or after platinum-based chemotherapy,

In 105 adults with SCLC with disease progression on or after platinum-based 
chemotherapy: 

>1 in 3 patients achieved an overall response in the investigator 
assessment (N=105)1

• 35% (95% CI: 26–45) by investigator assessment (CR=0%; PR=35%)

•  30% (95% CI: 22–40) by independent review committee (IRC) assessment 
(CR=0%; PR=30%)

ZEPZELCA demonstrated clinically meaningful duration of 
response (N=105)1

• 5.3 months* (95% CI: 4.1–6.4) by investigator assessment

• 5.1 months* (95% CI: 4.9–6.4) by IRC assessment

Permanent discontinuation due to an adverse reaction occurred 
in 1.9% of patients with SCLC (2 of 105).1

•  Adverse reactions resulting in permanent discontinuation in ≥1% of patients 
included peripheral neuropathy and myelosuppression1

Please see Brief Summary of Prescribing Information on the following pages.

Actor Portrayal 

See data in platinum-resistant and platinum-sensitive subgroups at

PursueResponse.com

Study Design1,2

The phase 2 study was a multicenter, open-label, multi-cohort trial evaluating ZEPZELCA as a 
single agent in 105 adult patients with advanced or metastatic SCLC with disease progression 
on or after platinum-based chemotherapy. Patients received ZEPZELCA 3.2 mg/m2 by 
intravenous infusion every 21 days (one cycle) for a median of 4 cycles (range: 1 to 24 cycles). 
The median age was 60 years (range: 40 to 83 years). Baseline ECOG PS was 0–1 in 92% of 
patients. The major effi  cacy outcome measure was confi rmed investigator-assessed ORR. 
Additional effi  cacy outcome measures included duration of response and an IRC-assessed 
ORR using Response Evaluation Criteria In Solid Tumors v1.1.

CR=complete response; ECOG PS=Eastern Cooperative Oncology Group Performance 
Status; ORR=overall response rate; PR=partial response.

*Median in months.

INDICATION
ZEPZELCATM (lurbinectedin) is indicated for the treatment of adult patients with metastatic 
SCLC with disease progression on or after platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall response rate and 
duration of response. Continued approval for this indication may be contingent upon 
verifi cation and description of clinical benefi t in a confi rmatory trial(s).

IMPORTANT SAFETY INFORMATION
Myelosuppression
ZEPZELCA can cause myelosuppression. In clinical studies of 554 patients with advanced solid 
tumors receiving ZEPZELCA, Grade 3 or 4 neutropenia occurred in 41% of patients, with a 
median time to onset of 15 days and a median duration of 7 days. Febrile neutropenia occurred 
in 7% of patients.
Sepsis occurred in 2% of patients and was fatal in 1% (all cases occurred in patients with solid 
tumors other than SCLC). Grade 3 or 4 thrombocytopenia occurred in 10%, with a median time 
to onset of 10 days and a median duration of 7 days. Grade 3 or 4 anemia occurred in 17% of 
patients.
Administer ZEPZELCA only to patients with baseline neutrophil count of at least 1,500 cells/
mm3 and platelet count of at least 100,000/mm3.
Monitor blood counts including neutrophil count and platelet count prior to each administration. 
For neutrophil count less than 500 cells/mm3 or any value less than lower limit of normal, the 
use of G-CSF is recommended. Withhold, reduce the dose, or permanently discontinue 
ZEPZELCA based on severity.
Hepatotoxicity
ZEPZELCA can cause hepatotoxicity. In clinical studies of 554 patients with advanced solid 
tumors receiving ZEPZELCA, Grade 3 elevations of ALT and AST were observed in 6% and 3% 
of patients, respectively, and Grade 4 elevations of ALT and AST were observed in 0.4% and 
0.5% of patients, respectively. The median time to onset of Grade ≥3 elevation in transaminases 
was 8 days (range: 3 to 49), with a median duration of 7 days.
Monitor liver function tests, prior to initiating ZEPZELCA, periodically during treatment, and as 
clinically indicated. Withhold, reduce the dose, or permanently discontinue ZEPZELCA based 
on severity.
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IMPORTANT SAFETY INFORMATION (CONTINUED)
Embryo-Fetal Toxicity
ZEPZELCA can cause fetal harm when administered to a pregnant woman. Advise  
pregnant women of the potential risk to a fetus. Advise female patients of reproductive  
potential to use effective contraception during treatment with ZEPZELCA and for 6 months  
after the final dose. Advise male patients with female partners of reproductive potential to  
use effective contraception during treatment with ZEPZELCA and for 4 months after the  
final dose.
Lactation
There are no data on the presence of ZEPZELCA in human milk, however, because of the  
potential for serious adverse reactions from ZEPZELCA in breastfed children, advise women  
not to breastfeed during treatment with ZEPZELCA and for 2 weeks after the final dose.

MOST COMMON ADVERSE REACTIONS
The most common adverse reactions, including laboratory abnormalities, (≥20%) are  
leukopenia (79%), lymphopenia (79%), fatigue (77%), anemia (74%), neutropenia (71%),  
increased creatinine (69%), increased alanine aminotransferase (66%), increased glucose  
(52%), thrombocytopenia (37%), nausea (37%), decreased appetite (33%), musculoskeletal  
pain (33%), decreased albumin (32%), constipation (31%), dyspnea (31%), decreased sodium  
(31%), increased aspartate aminotransferase (26%), vomiting (22%), decreased magnesium  
(22%), cough (20%), and diarrhea (20%).

DRUG INTERACTIONS 
Strong and Moderate CYP3A Inhibitors 
Avoid coadministration with a strong or a moderate CYP3A inhibitor as this increases  
lurbinectedin systemic exposure which may increase the incidence and severity of adverse  
reactions to ZEPZELCA. If coadministration of ZEPZELCA with a moderate CYP3A inhibitor  
cannot be avoided, consider dose reduction of ZEPZELCA, if clinically indicated.  
Strong and Moderate CYP3A Inducers
Avoid coadministration with a strong or moderate CYP3A inducer. Coadministration with a  
strong CYP3A inducer decreases lurbinectedin systemic exposure which may reduce  
ZEPZELCA efficacy.

GERIATRIC USE
Of the 105 patients with SCLC administered ZEPZELCA in clinical studies, 37 (35%)  
patients were 65 years of age and older, while 9 (9%) patients were 75 years of age and  
older. No overall difference in effectiveness was observed between patients aged 65  
and older and younger patients.
There was a higher incidence of serious adverse reactions in patients ≥65 years of  
age than in patients <65 years of age (49% vs 26%, respectively). The serious adverse  
reactions most frequently reported in patients ≥65 years of age were related to  
myelosuppression and consisted of febrile neutropenia (11%), neutropenia (11%),  
thrombocytopenia (8%), and anemia (8%).

ZEPZELCA is a trademark of PharmaMar, S.A. used by Jazz Pharmaceuticals under license.  
©2021 Jazz Pharmaceuticals     US-LUR-2000214      Rev0421 

References: 1. ZEPZELCA (lurbinectedin). Prescribing Information. Palo Alto, CA: Jazz Pharmaceuticals, Inc. 2. Trigo J,  
Subbiah V, Besse B, et al. Lurbinectedin as second-line treatment for patients with small-cell lung cancer: a single-arm,  
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ZEPZELCA™ (lurbinectedin) for injection, for intravenous use

BRIEF SUMMARY OF PRESCRIBING INFORMATION: Consult the Full 
Prescribing Information for complete product information.

Initial U.S. Approval: 2020

INDICATIONS AND USAGE
ZEPZELCA is indicated for the treatment of adult patients with metastatic 
small cell lung cancer (SCLC) with disease progression on or after 
platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall 
response rate and duration of response. 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

Myelosuppression
ZEPZELCA can cause myelosuppression.
In clinical studies of 554 patients with advanced solid tumors receiving 
ZEPZELCA [see Adverse Reactions], Grade 3 or 4 neutropenia occurred  
in 41% of patients, with a median time to onset of 15 days and a median 
duration of 7 days. Febrile neutropenia occurred in 7% of patients. 
Sepsis occurred in 2% of patients and was fatal in 1% (all cases 
occurred in patients with solid tumors other than SCLC). Grade 3 or 4 
thrombocytopenia occurred in 10%, with a median time to onset of 10 
days and a median duration of 7 days. Grade 3 or 4 anemia occurred in 
17% of patients.
Administer ZEPZELCA only to patients with baseline neutrophil count 
of at least 1,500 cells/mm3 and platelet count of at least 100,000/mm3. 
Monitor blood counts including neutrophil count and platelet count prior 
to each administration. For neutrophil count less than 500 cells/mm3 or any 
value less than lower limit of normal, the use of G-CSF is recommended. 
Withhold, reduce the dose, or permanently discontinue ZEPZELCA based 
on severity.

Hepatotoxicity
ZEPZELCA can cause hepatotoxicity.
In clinical studies of 554 patients with advanced solid tumors receiving 
ZEPZELCA [see Adverse Reactions], Grade 3 elevations of ALT and AST 
were observed in 6% and 3% of patients, respectively, and Grade 4  
elevations of ALT and AST were observed in 0.4% and 0.5% of patients, 
respectively. The median time to onset of Grade ≥3 elevation in 
transaminases was 8 days (range: 3 to 49), with a median duration  
of 7 days.
Monitor liver function tests, prior to initiating ZEPZELCA, periodically 
during treatment, and as clinically indicated. Withhold, reduce the dose, 
or permanently discontinue ZEPZELCA based on severity. 

Embryo-Fetal Toxicity
Based on animal data and its mechanism of action ZEPZELCA can 
cause fetal harm when administered to a pregnant woman. Intravenous 
administration of a single dose of lurbinectedin (approximately 0.2 
times the 3.2 mg/m2 clinical dose) to pregnant animals during the 
period of organogenesis caused 100% embryolethality in rats. Advise 
pregnant women of the potential risk to a fetus. Advise female patients 
of reproductive potential to use effective contraception during treatment 
with ZEPZELCA and for 6 months after the final dose. Advise male 
patients with female partners of reproductive potential to use effective 
contraception during treatment with ZEPZELCA and for 4 months after the 
final dose [see Use in Specific Populations].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

• Myelosuppression [see Warnings and Precautions]
• Hepatotoxicity [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.
The pooled safety population described in the WARNINGS AND 
PRECAUTIONS reflects exposure to ZEPZELCA as a single agent at a dose  
of 3.2 mg/m2 intravenously every 21 days in 554 patients with advanced 
solid tumors. Among 554 patients who received ZEPZELCA, including 105 
patients with SCLC in PM1183-B-005-14 (Study B-005), 24% were exposed 
for 6 months or longer and 5% were exposed for greater than one year.

Small Cell Lung Cancer (SCLC)
The safety of ZEPZELCA was evaluated in a cohort of 105 patients with 
previously treated SCLC in Study B-005. Patients received ZEPZELCA  
3.2 mg/m2 intravenously every 21 days. All patients in this study received  
a pre-specified anti-emetic regimen consisting of a corticosteroid 
and serotonin antagonist. Patients could receive G-CSF for secondary 
prophylaxis (i.e., after patients had an initial decrease in WBC), but not 
primary prophylaxis. Among patients who received ZEPZELCA, 29% were 
exposed for 6 months or longer and 6% were exposed for greater than 
one year. 
Serious adverse reactions occurred in 34% of patients who received 
ZEPZELCA. Serious adverse reactions in ≥ 3% of patients included 
pneumonia, febrile neutropenia, neutropenia, respiratory tract infection, 
anemia, dyspnea, and thrombocytopenia. 
Permanent discontinuation due to an adverse reaction occurred in two 
patients (1.9%) who received ZEPZELCA. Adverse reactions resulting in 
permanent discontinuation in ≥ 1% of patients who received ZEPZELCA, 
which included peripheral neuropathy and myelosuppression.
Dosage interruptions due to an adverse reaction occurred in 30.5% of 
patients who received ZEPZELCA. Adverse reactions requiring dosage 
interruption in ≥ 3% of patients who received ZEPZELCA included 
neutropenia, and hypoalbuminemia. 
Dose reductions due to an adverse reaction occurred in 25% of patients 
who received ZEPZELCA. Adverse reactions requiring dosage reductions 
in ≥ 3% of patients who received ZEPZELCA included neutropenia, febrile 
neutropenia and fatigue.
The most common adverse reactions, including laboratory abnormalities, 
(≥ 20%) were leukopenia, lymphopenia, fatigue, anemia, neutropenia, 
increased creatinine, increased alanine aminotransferase, increased 
glucose, thrombocytopenia, nausea, decreased appetite, musculoskeletal 
pain, decreased albumin, constipation, dyspnea, decreased sodium, 
increased aspartate aminotransferase, vomiting, cough, decreased 
magnesium and diarrhea.

Table 1 summarizes the adverse reactions in the SCLC cohort of Study 
B-005.  

Table 1:  Adverse Reactions (≥ 10%) in Patients With SCLC Who 
Received ZEPZELCA in Study B-005

Adverse Reaction

ZEPZELCA  
(n=105)

All Gradesa,b 
(%)

Grades 3-4 
(%)

General disorders
Fatigue 77 12
Pyrexia 13 0
Chest pain 10 0
Gastrointestinal disorders
Nausea 37 0
Constipation 31 0
Vomiting 22 0
Diarrhea 20 4
Abdominal painc 11 1
Musculoskeletal and connective tissue 
disorders
Musculoskeletal paind 33 4
Metabolism and nutrition disorders
Decreased appetite 33 1
Respiratory, thoracic and mediastinal 
disorders
Dyspnea 31 6
Coughe 20 0
Infections and infestations
Respiratory tract infectionf 18 5
Pneumoniag 10 7
Nervous system disorders
Peripheral neuropathyh 11 1
Headache 10 1

a Graded per NCI CTCAE 4.0.
bNo grade 5 adverse reactions were reported.
c Includes abdominal pain, abdominal pain upper and abdominal discomfort.
d Includes musculoskeletal pain, back pain, arthralgia, pain in extremity,  
musculoskeletal chest pain, neck pain, bone pain and myalgia. 

e Includes cough and productive cough.
 f   Includes upper respiratory tract infection, viral upper respiratory tract infection, 
respiratory tract infection and bronchitis.

gIncludes pneumonia and lung infection.
h Includes neuropathy peripheral, neuralgia, paresthesia, peripheral sensory  
neuropathy, hypoesthesia, and hyperesthesia.
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IMPORTANT SAFETY INFORMATION (CONTINUED)
Embryo-Fetal Toxicity
ZEPZELCA can cause fetal harm when administered to a pregnant woman. Advise  
pregnant women of the potential risk to a fetus. Advise female patients of reproductive  
potential to use effective contraception during treatment with ZEPZELCA and for 6 months  
after the final dose. Advise male patients with female partners of reproductive potential to  
use effective contraception during treatment with ZEPZELCA and for 4 months after the  
final dose.
Lactation
There are no data on the presence of ZEPZELCA in human milk, however, because of the  
potential for serious adverse reactions from ZEPZELCA in breastfed children, advise women  
not to breastfeed during treatment with ZEPZELCA and for 2 weeks after the final dose.

MOST COMMON ADVERSE REACTIONS
The most common adverse reactions, including laboratory abnormalities, (≥20%) are  
leukopenia (79%), lymphopenia (79%), fatigue (77%), anemia (74%), neutropenia (71%),  
increased creatinine (69%), increased alanine aminotransferase (66%), increased glucose  
(52%), thrombocytopenia (37%), nausea (37%), decreased appetite (33%), musculoskeletal  
pain (33%), decreased albumin (32%), constipation (31%), dyspnea (31%), decreased sodium  
(31%), increased aspartate aminotransferase (26%), vomiting (22%), decreased magnesium  
(22%), cough (20%), and diarrhea (20%).

DRUG INTERACTIONS 
Strong and Moderate CYP3A Inhibitors 
Avoid coadministration with a strong or a moderate CYP3A inhibitor as this increases  
lurbinectedin systemic exposure which may increase the incidence and severity of adverse  
reactions to ZEPZELCA. If coadministration of ZEPZELCA with a moderate CYP3A inhibitor  
cannot be avoided, consider dose reduction of ZEPZELCA, if clinically indicated.  
Strong and Moderate CYP3A Inducers
Avoid coadministration with a strong or moderate CYP3A inducer. Coadministration with a  
strong CYP3A inducer decreases lurbinectedin systemic exposure which may reduce  
ZEPZELCA efficacy.

GERIATRIC USE
Of the 105 patients with SCLC administered ZEPZELCA in clinical studies, 37 (35%)  
patients were 65 years of age and older, while 9 (9%) patients were 75 years of age and  
older. No overall difference in effectiveness was observed between patients aged 65  
and older and younger patients.
There was a higher incidence of serious adverse reactions in patients ≥65 years of  
age than in patients <65 years of age (49% vs 26%, respectively). The serious adverse  
reactions most frequently reported in patients ≥65 years of age were related to  
myelosuppression and consisted of febrile neutropenia (11%), neutropenia (11%),  
thrombocytopenia (8%), and anemia (8%).

ZEPZELCA is a trademark of PharmaMar, S.A. used by Jazz Pharmaceuticals under license.  
©2021 Jazz Pharmaceuticals     US-LUR-2000214      Rev0421 
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ZEPZELCA™ (lurbinectedin) for injection, for intravenous use

BRIEF SUMMARY OF PRESCRIBING INFORMATION: Consult the Full 
Prescribing Information for complete product information.

Initial U.S. Approval: 2020

INDICATIONS AND USAGE
ZEPZELCA is indicated for the treatment of adult patients with metastatic 
small cell lung cancer (SCLC) with disease progression on or after 
platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall 
response rate and duration of response. 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

Myelosuppression
ZEPZELCA can cause myelosuppression.
In clinical studies of 554 patients with advanced solid tumors receiving 
ZEPZELCA [see Adverse Reactions], Grade 3 or 4 neutropenia occurred  
in 41% of patients, with a median time to onset of 15 days and a median 
duration of 7 days. Febrile neutropenia occurred in 7% of patients. 
Sepsis occurred in 2% of patients and was fatal in 1% (all cases 
occurred in patients with solid tumors other than SCLC). Grade 3 or 4 
thrombocytopenia occurred in 10%, with a median time to onset of 10 
days and a median duration of 7 days. Grade 3 or 4 anemia occurred in 
17% of patients.
Administer ZEPZELCA only to patients with baseline neutrophil count 
of at least 1,500 cells/mm3 and platelet count of at least 100,000/mm3. 
Monitor blood counts including neutrophil count and platelet count prior 
to each administration. For neutrophil count less than 500 cells/mm3 or any 
value less than lower limit of normal, the use of G-CSF is recommended. 
Withhold, reduce the dose, or permanently discontinue ZEPZELCA based 
on severity.

Hepatotoxicity
ZEPZELCA can cause hepatotoxicity.
In clinical studies of 554 patients with advanced solid tumors receiving 
ZEPZELCA [see Adverse Reactions], Grade 3 elevations of ALT and AST 
were observed in 6% and 3% of patients, respectively, and Grade 4  
elevations of ALT and AST were observed in 0.4% and 0.5% of patients, 
respectively. The median time to onset of Grade ≥3 elevation in 
transaminases was 8 days (range: 3 to 49), with a median duration  
of 7 days.
Monitor liver function tests, prior to initiating ZEPZELCA, periodically 
during treatment, and as clinically indicated. Withhold, reduce the dose, 
or permanently discontinue ZEPZELCA based on severity. 

Embryo-Fetal Toxicity
Based on animal data and its mechanism of action ZEPZELCA can 
cause fetal harm when administered to a pregnant woman. Intravenous 
administration of a single dose of lurbinectedin (approximately 0.2 
times the 3.2 mg/m2 clinical dose) to pregnant animals during the 
period of organogenesis caused 100% embryolethality in rats. Advise 
pregnant women of the potential risk to a fetus. Advise female patients 
of reproductive potential to use effective contraception during treatment 
with ZEPZELCA and for 6 months after the final dose. Advise male 
patients with female partners of reproductive potential to use effective 
contraception during treatment with ZEPZELCA and for 4 months after the 
final dose [see Use in Specific Populations].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

• Myelosuppression [see Warnings and Precautions]
• Hepatotoxicity [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.
The pooled safety population described in the WARNINGS AND 
PRECAUTIONS reflects exposure to ZEPZELCA as a single agent at a dose  
of 3.2 mg/m2 intravenously every 21 days in 554 patients with advanced 
solid tumors. Among 554 patients who received ZEPZELCA, including 105 
patients with SCLC in PM1183-B-005-14 (Study B-005), 24% were exposed 
for 6 months or longer and 5% were exposed for greater than one year.

Small Cell Lung Cancer (SCLC)
The safety of ZEPZELCA was evaluated in a cohort of 105 patients with 
previously treated SCLC in Study B-005. Patients received ZEPZELCA  
3.2 mg/m2 intravenously every 21 days. All patients in this study received  
a pre-specified anti-emetic regimen consisting of a corticosteroid 
and serotonin antagonist. Patients could receive G-CSF for secondary 
prophylaxis (i.e., after patients had an initial decrease in WBC), but not 
primary prophylaxis. Among patients who received ZEPZELCA, 29% were 
exposed for 6 months or longer and 6% were exposed for greater than 
one year. 
Serious adverse reactions occurred in 34% of patients who received 
ZEPZELCA. Serious adverse reactions in ≥ 3% of patients included 
pneumonia, febrile neutropenia, neutropenia, respiratory tract infection, 
anemia, dyspnea, and thrombocytopenia. 
Permanent discontinuation due to an adverse reaction occurred in two 
patients (1.9%) who received ZEPZELCA. Adverse reactions resulting in 
permanent discontinuation in ≥ 1% of patients who received ZEPZELCA, 
which included peripheral neuropathy and myelosuppression.
Dosage interruptions due to an adverse reaction occurred in 30.5% of 
patients who received ZEPZELCA. Adverse reactions requiring dosage 
interruption in ≥ 3% of patients who received ZEPZELCA included 
neutropenia, and hypoalbuminemia. 
Dose reductions due to an adverse reaction occurred in 25% of patients 
who received ZEPZELCA. Adverse reactions requiring dosage reductions 
in ≥ 3% of patients who received ZEPZELCA included neutropenia, febrile 
neutropenia and fatigue.
The most common adverse reactions, including laboratory abnormalities, 
(≥ 20%) were leukopenia, lymphopenia, fatigue, anemia, neutropenia, 
increased creatinine, increased alanine aminotransferase, increased 
glucose, thrombocytopenia, nausea, decreased appetite, musculoskeletal 
pain, decreased albumin, constipation, dyspnea, decreased sodium, 
increased aspartate aminotransferase, vomiting, cough, decreased 
magnesium and diarrhea.

Table 1 summarizes the adverse reactions in the SCLC cohort of Study 
B-005.  

Table 1:  Adverse Reactions (≥ 10%) in Patients With SCLC Who 
Received ZEPZELCA in Study B-005

Adverse Reaction

ZEPZELCA  
(n=105)

All Gradesa,b 
(%)

Grades 3-4 
(%)

General disorders
Fatigue 77 12
Pyrexia 13 0
Chest pain 10 0
Gastrointestinal disorders
Nausea 37 0
Constipation 31 0
Vomiting 22 0
Diarrhea 20 4
Abdominal painc 11 1
Musculoskeletal and connective tissue 
disorders
Musculoskeletal paind 33 4
Metabolism and nutrition disorders
Decreased appetite 33 1
Respiratory, thoracic and mediastinal 
disorders
Dyspnea 31 6
Coughe 20 0
Infections and infestations
Respiratory tract infectionf 18 5
Pneumoniag 10 7
Nervous system disorders
Peripheral neuropathyh 11 1
Headache 10 1

a Graded per NCI CTCAE 4.0.
bNo grade 5 adverse reactions were reported.
c Includes abdominal pain, abdominal pain upper and abdominal discomfort.
d Includes musculoskeletal pain, back pain, arthralgia, pain in extremity,  
musculoskeletal chest pain, neck pain, bone pain and myalgia. 

e Includes cough and productive cough.
 f   Includes upper respiratory tract infection, viral upper respiratory tract infection, 
respiratory tract infection and bronchitis.

gIncludes pneumonia and lung infection.
h Includes neuropathy peripheral, neuralgia, paresthesia, peripheral sensory  
neuropathy, hypoesthesia, and hyperesthesia.
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Clinically relevant adverse reactions in < 10% of patients who received 
ZEPZELCA include dysgeusia, febrile neutropenia and pneumonitis.

Table 2 summarizes the laboratory abnormalities in Study B-005.

Table 2:  Select Laboratory Abnormalities (≥ 20%) Worsening from 
Baseline in Patients With SCLC Who Received ZEPZELCA  
in Study B-005

Laboratory Abnormality

ZEPZELCAa  
(n=105)

All Gradesb 
(%)

Grades 3-4 
(%)

Hematology
Decreased leukocytes 79 29
Decreased lymphocytes 79 43
Decreased hemoglobin 74 10
Decreased neutrophils 71 46
Decreased platelets 37 7
Chemistry
Increased creatinine 69 0
Increased alanine aminotransferase 66 4
Increased glucose 52 5
Decreased albumin 32 1
Decreased sodium 31 7
Increased aspartate aminotransferase 26 2
Decreased magnesium 22 0

DRUG INTERACTIONS

Effect of Other Drugs on ZEPZELCA
Strong and Moderate CYP3A Inhibitors
Coadministration with a strong or a moderate CYP3A inhibitor increases 
lurbinectedin systemic exposure which may increase the incidence 
and severity of adverse reactions to ZEPZELCA. Avoid coadministration 
of ZEPZELCA with strong or moderate CYP3A inhibitors. If the 
coadministration of ZEPZELCA with a moderate CYP3A inhibitor cannot 
be avoided, consider dose reduction of ZEPZELCA, if clinically indicated.

Strong and Moderate CYP3A Inducers
Coadministration with a strong CYP3A inducer decreases lurbinectedin 
systemic exposure which may reduce ZEPZELCA efficacy. Avoid 
coadministration of ZEPZELCA with strong or moderate CYP3A inducers.

USE IN SPECIFIC POPULATIONS

Pregnancy
Risk Summary
Based on animal data and its mechanism of action, ZEPZELCA can 
cause fetal harm when administered to a pregnant woman. There are no 
available data to inform the risk of ZEPZELCA use in pregnant women. 
Intravenous administration of a single lurbinectedin dose (approximately 
0.2 times the 3.2 mg/m2 clinical dose) to pregnant rats during the period 
of organogenesis caused embryolethality (see Data). 
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 a reproductive toxicity study, administration of a single lurbinectedin 
dose of 0.6 mg/m2 (approximately 0.2 times of the human dose of  
3.2 mg/m2) to pregnant rats on Gestation Day 10 resulted in 100%  
post-implantation loss.

Lactation
Risk Summary
There are no data on the presence of lurbinectedin in human milk or 
its effects on the breastfed child or on milk production. Because of the 
potential for serious adverse reactions from ZEPZELCA in breastfed 
children, advise women not to breastfeed during treatment with 
ZEPZELCA and for 2 weeks after the final dose.

Females and Males of Reproductive Potential
ZEPZELCA can cause embryolethality at doses lower than the human 
dose of 3.2 mg/m2 [see Use in Specific Populations].

Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to 
initiating ZEPZELCA.

Contraception
Females 
Advise female patients of reproductive potential to use effective 
contraception during treatment with ZEPZELCA and for 6 months after 
the final dose.
Males
Advise males with a female sexual partner of reproductive potential to  
use effective contraception during treatment with ZEPZELCA and for  
4 months after the final dose.

Pediatric Use
The safety and effectiveness of ZEPZELCA in pediatric patients have not  
been established.

Geriatric Use
Of the 105 patients with SCLC administered ZEPZELCA in clinical studies,  
37 (35%) patients were 65 years of age and older, while 9 (9%) patients 
were 75 years of age and older. No overall difference in effectiveness was 
observed between patients aged 65 and older and younger patients.
There was a higher incidence of serious adverse reactions in patients  
≥ 65 years of age than in patients < 65 years of age (49% vs. 26%, 
respectively). The serious adverse reactions most frequently reported 
in patients ≥ 65 years of age were related to myelosuppression 
and consisted of febrile neutropenia (11%), neutropenia (11%), 
thrombocytopenia (8%), and anemia (8%) [see Adverse Reactions].

Hepatic Impairment
The effect of moderate or severe hepatic impairment (total bilirubin > 1.5 × 
ULN and any AST) on the pharmacokinetics of lurbinectedin has not been 
studied. No dose adjustment of ZEPZELCA is recommended for patients 
with mild hepatic impairment (total bilirubin ≤ ULN and AST > ULN, or 
total bilirubin 1.0-1.5 × ULN and any AST).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).

Myelosuppression
Advise patients to immediately contact their healthcare provider for fever, 
other signs of infection, unusual bruising, bleeding, tiredness or pallor  
[see Warnings and Precautions]. 

Hepatotoxicity
Advise patients to contact their healthcare provider immediately for 
signs and symptoms suggestive of hepatotoxicity [see Warnings and 
Precautions]. 

Embryo-Fetal Toxicity
•  Advise pregnant women and females of reproductive potential of 

the potential risk to a fetus. Advise females to inform their healthcare 
provider of a known or suspected pregnancy [see Warnings and 
Precautions and Use in Specific Populations]. 

•  Advise females of reproductive potential to use effective 
contraception during treatment with ZEPZELCA and for 6 months 
after the final dose [see Use in Specific Populations].

•  Advise males with female partners of reproductive potential to use 
effective contraception during treatment with ZEPZELCA and for  
4 months after the final dose [see Use in Specific Populations].

Lactation
Advise women not to breastfeed during treatment with ZEPZELCA and for 
at least 2 weeks after the final dose [see Use in Specific Populations].

Drug Interactions
Advise patients to inform their healthcare providers of all concomitant 
medications, herbal and dietary supplements. Advise patients to  
avoid grapefruit products during treatment with ZEPZELCA [see  
Drug Interactions].

 ©2021 Jazz Pharmaceuticals US-LUR-2000215 Rev0121

a   The denominator used to calculate the rate varied from 95 to 105 based on the 
number of patients with a baseline value and at least one post-treatment value.

b Graded per NCI CTCAE 4.0.
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CIRCULATING TUMOR DNA (ctDNA) 
technology has the potential to improve 
diagnosis, treatment, and monitoring 

of patients with colorectal cancer (CRC).1

Research is ongoing to explore all potential 
uses for ctDNA to help reduce the global bur-
den of CRC (FIGURE).1-4

Background
Although CRC is preventable and curable 
when diagnosed early, most patients receive 
diagnoses at advanced stages.2 Early and 
accurate detection of CRC tumors is critical 
for success, and biopsy with tissue patholo-
gy remains the gold standard for diagnosis 
despite the associated costs, invasive and 
uncomfortable nature, technical limitations 
based on tumor location, and ineffi ciency in 
targeting tumor subpopulations. Fragment-
ed DNA in bodily fl uids originating from 
a primary or metastatic tumor, known as 
ctDNA, has the potential to provide a sim-
ple, cost-effective, non-invasive (or limited) 
approach to diagnosing and characterizing 
CRC and is being evaluated and incorporated 
in numerous clinical trials. 

Current assays for the detection of ctDNA 
are either tumor informed or tumor unin-
formed.3 Newer tumor-uninformed liquid 
biopsies are cancer specifi c, require a simple 
blood sample, and pair an epigenomic signa-
ture with the ctDNA component to identify 
neoplasm-specifi c genetic and epigenetic 
abnormalities.1,3 Tumor-informed assays are 
patient specifi c, requiring a matched sample 
of the tumor to generate a custom genetic panel 
for identifying ctDNA within the patient.3

Emerging ctDNA technologies provide oppor-
tunities for minimal residual disease (MRD) 
detection in patients with early-stage disease, 
enhanced risk stratifi cation, identifi cation of 
tumor heterogeneity and genomic evolution, 
and improved ctDNA-guided use of neoadju-
vant and adjuvant therapies.1,4,5

Although much of the research for ctDNA 
in CRC to date has been focused on MRD and 
the metastatic setting, there are also poten-
tial applications in the adjuvant setting.6 The 
detection of ctDNA after surgery correlates 
with a high risk of recurrence. After curative 

resection, 10% to 15% of stage II patients 
will have detectable ctDNA compared with 
almost 50% of stage IV patients.4

In addition, ctDNA is proving a valuable 
prognostic indicator. One meta-analysis of 
patients with CRC determined a strong asso-
ciation between ctDNA and recurrence-free 
survival (RFS; HR, 2.78; 95% CI, 2.08-3.72) 
and overall survival (OS; HR, 3.03; 95% 
CI, 2.51-3.66), suggesting the presence of 
ctDNA as a negative prognostic indicator 
for RFS and OS.7

Two experts discussed the latest research 
and opinions regarding ctDNA within CRC 
in interviews with Targeted Therapies in 
Oncology™. Pashtoon M. Kasi, MD, MS, is 
director for colon cancer research and pre-
cision medicine and director of liquid biopsy 
research at the Sandra and Edward Meyer 
Cancer Center at Weill Cornell Medicine 
Englander Institute of Precision Medicine, 
New York, New York. Tanios S. Bekaii-

Saab, MD, is medical director of the Cancer 
Clinical Research Offi ce and vice chair and 
section chief for medical oncology in the 
Department of Internal Medicine at Mayo 
Clinic in Phoenix, Arizona.

Latest Research
CIRCULATE-Japan
The CIRCULATE-Japan collection of trials 
aims to refi ne precision medicine for patients 
with CRC by improving adjuvant therapy 
choice through the utilization of ctDNA tech-
nology.8 The study involves the GALAXY, 
VEGA, and ALTAIR trials. 

GALAXY is a prospective large-scale 
registry trial designed to monitor ctDNA for 
patients with stage II to IV or recurrent CRC 
who are candidates for complete resection.8,9

The VEGA trial is a randomized phase 3 trial 
open to patients from GALAXY with high-risk 
stage II or low-risk stage III colon cancer who 
are ctDNA negative 4 weeks postoperatively, 
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Circulating Tumor DNA Provides Potential 
Therapy Guide in CRC
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and aims to determine whether surgery alone 
is noninferior to standard post-operative 
therapy with capecitabine plus oxaliplatin for 
3 months.8 The ALTAIR trial (NCT04457297) 
is a double-blind phase 3 trial open to ctDNA-
positive patients from the GALAXY trial and 
will evaluate the use of trifl uridine/tipiracil 
(TAS-102, Lonsurf) compared with placebo. 
Collectively, the CIRCULATE-Japan trials 
involve both de-escalation and escalation 
trials for ctDNA-negative and ctDNA-positive 
patients to help determine the postoperative 
prognostic and/or predictive value of ctDNA. 

A total of 1365 patients with CRC were 
enrolled in the GALAXY study, comprising 
116 with stage I disease, 478 with stage II, 
503 with stage III, and 268 with oligomet-
astatic resectable stage IV disease.9 Six-
month disease-free survival (6M-DFS) rate 
analysis excluded patients enrolled in VEGA 
or ALTAIR. The ctDNA dynamics (positive 
or negative) were evaluated from week 4 to 
week 12 to assess changes from baseline. 

At a median follow-up of 11.4 months, a 
signifi cant difference was observed between 
the “positive to negative” and “positive to 
positive” groups with an HR of 15.8 (95% CI, 
5.7-44.2; P < .001), and compared with the 
“negative to positive” group with (HR, 9.2; 
95% CI, 3.0-28.4; P < .001) (TABLE).9

Ninety-six of 183 evaluable patients who 
were positive at 4 weeks and had an available 
12-week status were treated with standard-
of-care (SOC) adjuvant chemotherapy (ACT).9

Across most subgroups, the ctDNA clearance 
rate was higher for those who received ACT 
vs those without ACT. However, in patients 
with stage IV disease (n = 68), the clearance 
rate was 23% in patients who received ACT 
vs 53% in those who did not receive ACT 
(P < .001), whereas the rates were 68% and 
29% (P < .001), respectively, among patients 
with stage III disease (n = 90). The cumulative 
incidence of ctDNA clearance by 24 weeks 
was signifi cantly higher in the ACT group 
vs the non-ACT group (68% vs 10%; HR, 9.3; 
95% CI, 4.6-18.9; P < .001) and the 6M-DFS rate 
among patients who were ctDNA-positive at 
4 weeks was signifi cantly higher in the ACT 
vs non-ACT group across disease stages. 

GALAXY is the largest MRD study to 
date and demonstrates a relationship 
between ctDNA dynamics and improved 
clinical outcomes, suggesting ctDNA can 
help identify patients more likely to benefi t 
from ACT therapy. VEGA and ALTAIR are 
ongoing and will help further establish 
ctDNA-guided ACT strategies. 

“ctDNA is a dynamic variable,” stated 

Kasi, “and with GALAXY we were able to 
see patients who were positive convert to 
negative with ‘mop-up’ chemotherapy. The 
RFS was the same for those who remained 
negative and those who were positive but 
converted to negative.” 

Kasi and Bekaii-Saab were interested in the 
data regarding ACT. “The one group that is 
very intriguing is the ctDNA-negative cohort,” 
Bekaii-Saab commented, “where there wasn’t 
much difference between patients receiving 
ACT and those who did not. [Although] this 
study wasn’t randomized, it indicates a possi-
ble predictive value for this test.” 

Kasi added, “The GALAXY results are very 
provocative and give rationale for future 
de-escalation evaluation and support ongo-
ing studies, such as CIRCULATE-US.”

ctDNA Alone Inadequate as Surveillance
A retrospective, single-center cohort study 
evaluated a ctDNA assay (Signatera; Natera) 
compared with standard radiographic imag-
ing and carcinoembryonic antigen (CEA) 
level measurements as evaluation of recur-
rence in patients with resected CRC.10 Of 
the 48 patients included in the study, 15 had 
disease recurrence. The sensitivity of the 
ctDNA assay (53.3%; 95% CI, 27.4%-77.7%) was 
numerically less than imaging alone (60.0%; 
95% CI, 32.9%-82.5%) and the combination 
of imaging with CEA measurement (73.3%; 
95% CI, 44.8%-91.1%; P = .55). Additionally, 
there was no signifi cant differenced noted in 
the median time to detection of recurrence 
between ctDNA (14.3 months), imaging 
(15.0 months), or the combination of imaging 
with CEA (15.0 months). Although these 
results are retrospective, taken from a sin-
gle-center, and comprise a relatively small 
patient population, they suggest that ctDNA 
assays may not improve surveillance com-
pared with imaging and CEA levels. However, 
this study did fi nd a low correlation between 
low-burden lung recurrence and negative 
ctDNA results that should be further investi-
gated in larger prospective studies. 

However, Bekaii-Saab and Kasi were 
equally surprised by the amount of attention 
this study received, given bias, vague end 
points, and lack of blindness. Bekaii-Saab 
commented, “I personally put it in the inter-
esting observation category with no real 
practice application. It isn’t just how early 
you detect cancer; it’s [whether] a difference 
can be made in survival outcomes.”

Monitoring Clinical Benefi t
A small study consisting of 14 patients with 
metastatic CRC who were treated using 
chemotherapy alone or in combination with 
a targeted agent indicates ctDNA analysis 
of plasma samples obtained within 4 to 
10 weeks after treatment initiation can sup-
port molecular response assessments.11 A 
consistent reduction in mean variant allele 
fraction (mVAF) as assessed by the Guar-
dantOMNI 500-gene liquid biopsy assay 
was observed in 11 of 13 evaluable patients. 
One outlier had an initial increase in mVAF 
followed by consistent decrease thereafter, 
whereas the second outlier had elements of 
KRAS alterations that were not previously 
detected by tissue biopsy. These results 
suggest patient-centric liquid biopsy has an 
advantage in detecting potential resistance 
mutations prior to therapy over genetic test-
ing of tumor samples. 

Disease Monitoring During and After Treatment
A recent study evaluating ctDNA via ultra-
deep sequencing found ctDNA measure-
ments correlated with the stage of disease, 
with lower levels of ctDNA concentration 
in stage I patients vs stage IV patients.12

Additionally, ctDNA testing identifi ed 
112 alterations in 14 genes in 69% of patients 
studied (69/100). The most frequent muta-
tions were in APC (29%), TP53 (25%), KRAS
(19%), and EGFR (5%). RAS family mutations 
were identifi ed in 37 patients; 89% of those 
identifi ed by tissue sampling were identifi ed 
via ctDNA testing. Overall, ctDNA was found 
to be a greater performance predictor than 

TA B L E .  S I X - M O N T H  D F S  R AT E  BY  C T D N A  DY N A M I C S 9     

ctDNA DYNAMIC NUMBER OF PATIENTS 6-MONTH DFS RATE HR (95% CI); P VALUE

Positive to negative 62 100% --

Positive to positive 84 58.3% 15.8 (5.7-44.2); < .001

Negative to negative 660 98% 9.2 (3.0-28.4); < .001

Negative to positive 32 62.5% 0.8 (0.27-2.15); .60

ctDNA, circulating tumor DNA; DFS, disease-free survival. 
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levels refl ected 5 patients’ clonal evolution 
and clinical outcomes. Therefore, monitor-
ing disease progression and clonal evolu-
tion via ctDNA testing has the potential to 
improve patient management. 

ctDNA Inadequate in Determining Recurrence
A recent retrospective study evaluated data 
from 595 patients from 3 earlier CRC clinical 
trials that included information on high-risk 
factors and postsurgical ctDNA status.13

RFS in patients with high-risk stage II CRC 
who were ctDNA negative did not differ 
between patients who did or did not receive 
ACT (P = .1758) despite high-risk patients 
having signifi cantly reduced RFS compared 
with low-risk patients (HR, 3.283; 95% CI, 
1.398-14.18; P = .0116). These results suggest 
ctDNA alone is not enough to suggest which 
patients will experience recurrence and 
post-operative ctDNA status, and risk factor 
combinations may need to be assessed for 
more accurate therapeutic decisions. 

“Currently, negative predictive value can 
be problematic and varies,” stated Bekaii-
Saab. “We would want to rely on these tests, 
because of the potential to prevent unnec-
essary chemotherapy exposure if negative. 
However, if the negative predictive value 
isn’t as accurate then it becomes more chal-
lenging for decision-making and conversa-
tions with the patient.” 

Kasi added, “For the negative patient, you 
can add 2 additional points for prolonged 
tumor assessment, increasing the sensitivi-
ty and specifi city.”

Upcoming Trials
BESPOKE
The BESPOKE CRC trial (NCT04264702) is 
a prospective, multicenter trial evaluating 
the clinical impact of serial testing with 
Signatera in patients with resectable CRC, 
including as a potential guide for adjuvant 
therapy use.14 Eligible patients have under-
gone surgery for stage I to IV CRC and have 
formalin-fi xed paraffi n-embedded tissue 
available. Also, ctDNA will be evaluated 
using the Signatera test, and patients may 
be recommended for post-operative systemic 
therapy or observation with a follow-up of 
up to 2 years. A control arm will consist of 
matched stage I to IV CRC cases with a min-
imum of 2 years’ follow-up data available. 
Currently, the study has over 100 participat-
ing locations and 1000 patients enrolled of 
the 2000 enrollment target with an interim 
analysis planned for later this year.

Prospective Dutch Colorectal Cancer Cohort Study
The Prospective Dutch Colorectal Cancer 
cohort study (NCT02070146) will analyze 
patients with CRC in nearly all hospitals 
within the Netherlands to further research 
in the fi eld; the trial includes subcohorts for 
varying stages of disease.15

Under this trial umbrella, the MED-
OCC-CrEATE study aims to evaluate how 
many patients with stage II colon cancer 
who are ctDNA-positive postoperatively 
will accept ACT, and whether ACT reduces 
the rate of recurrence.16 The study will 
enroll 1320 patients without an indication 
for ACT who will be randomized 1:1 into 
the experimental and control arms. In the 
experimental arm, ctDNA is identifi ed using 
the PGDx elio platform, and patients with 
detectable ctDNA are offered 8 cycles of 
adjuvant capecitabine and oxaliplatin. The 
control arm and patients without detectable 
ctDNA will receive standard follow-up care. 
The proportion of patients accepting ACT 
when ctDNA is detected is the primary end 
point with secondary end points of 2-year 
and 5-year response rates. 

The PROVENC3 study aims to determine 
the prognostic value of post-operative ctDNA 
in stage III colon cancer in patients treated 
with ACT.17 The observational study consists 
of 267 patients with stage III colon cancer who 
will be evaluated by PGDx elio plasma resolve 
assay to determine the association between 
postoperative ctDNA and progression-
free survival and OS. A ctDNA-guided inter-
ventional trial will be designed based on 
this study’s results. 

CIRCULATE-US
The CIRCULATE-US study (NCT05174169) 
will evaluate approximately 2000 patients 
with stage II or III colon cancer post resec-
tion.18 MRD-negative patients by ctDNA will 
be randomized to SOC ACT or observation 
and ctDNA-positive patients will be ran-
domized to SOC chemotherapy or intensifi ed 
chemotherapy with modifi ed FOLFIRINOX 
(oxaliplatin, leucovorin, irinotecan, and 
5-fl uorouracil). The study’s primary aim is 
to compare DFS in MRD-negative patients 
treated with either immediate or delayed 
chemotherapy and in MRD-positive patients 
treated with either SOC or intensifi ed ACT. 

Looking Ahead
Barriers to Entry
More data are needed before clinicians 
can rely on ctDNA for anything more than 
diagnosis or prognosis. “What we need are 

prospective studies,” said Bekaii-Saab. He 
also commented on additional consider-
ations if ctDNA continues to show promise. 
“We need to think about how to improve the 
logistics, and one of my concerns is the need 
for a strong value but with a controlled cost 
for these tests. Tissue-informed tests require 
collaboration with surgeons to ensure the tis-
sue is obtained as early as possible. Liquid-
only tests can be cheaper and faster, but 
the loss of negative-predictive value is a 
huge problem. Hopefully as we refi ne our 
methods we can improve the sensitivity of 
liquid-only testing.”

For Community Oncologists
For the community oncologist, Kasi and 
Bekaii-Saab discussed ctDNA as an added 
piece to the puzzle. “ctDNA is not meant to be 
in isolation and should be used in conjunction 
with clinical assessment,” said Kasi. “It boils 
down to informed decision-making. A posi-
tive ctDNA [result] could encourage greater 
surveillance or different imaging modalities 
than CT such as MRI or PET scans.” 

Bekaii-Saab added that lack of knowledge 
of what to do with these test results can 
increase anxiety in decision-making. 

“If you decide to use the test, this will 
require extensive conversation with the 
patient concerning the ‘what-ifs’ and the 
available data,” he said. 

He added that he will use ctDNA in cer-
tain cases. For example, a patient with 
stage IIIA colon cancer who is reluctant 
to undergo chemotherapy may be able to 
make a more confi dent decision based on a 
tumor-informed assay. 

“Even if the test is negative, there’s a 15% 
chance of false negative across all stages, 
and this is still within the margin of 
recurrence rate.” 

There is little question regarding the prog-
nostic value of ctDNA. “Most experts agree 
this is likely the single most important prog-
nostic indicator,” stated Kasi. 

However, more data are needed to deter-
mine its use as predictive value, assessing 
for therapeutic targets, or determining 
treatment response. 

Kasi concluded, “There is need for prospec-
tive data, but it is often hard to fi nd funding 
given you aren’t evaluating a novel treat-
ment. If we don’t perform systematic ran-
domized studies free of bias, a lack of good 
data to support either direction for ctDNA 
will result.” TT 
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Targeted Therapies in Oncology
is excited to bring our readers 

the latest news 
in the burgeoning fi eld 
of immuno-oncology.

YOUNG PATIENTS WITH relapsed or refrac-
tory B-cell acute lymphoblastic leukemia 
(B-ALL) who had a suboptimal response or 

relapse after chimeric antigen receptor (CAR) T-cell 
therapy could benefi t from reinfusion, according to a 
retrospective review (NCT03827343).

“Our study provides important insights into [sec-
ond CAR T-cell infusion] outcomes, including with 
antigen targets beyond CD19,” the study authors, 
including corresponding author Nirali N. Shah, 
MD, MHSc, of the National Cancer Institute (NCI), 
wrote in their report published in the Journal for 
ImmunoTherapy of Cancer. 

Several treatment options are being explored for 
patients who have residual disease or who relapse 
after CAR T-cell therapy, including a possible sec-
ond infusion with the same CAR T-cell product. 

The retrospective review looked at patients 
with B-ALL who received a reinfusion in 1 of 
3 phase 1 NCI-based clinical trials (NCT01593696, 
NCT02315612, NCT0344839). At fi rst CAR T-cell 
therapy infusion, patients received either an anti-
CD19, anti-CD22, or an anti-CD19/CD22 agent. If 
the patients had relapse after complete remission 
(CR) or suboptimal response and CAR expansion, 
they were offered a second infusion (n = 18). 

The primary aim of the review was to assess CR 
rates of second infusions and the rate of adverse 
events (AEs). Secondary goals included the character-
ization of CAR expansion and antigen expression as 
well as the impact of the intensity of lymphodepletion. 

A total of 136 patients were treated across the 
3 studies, but only 18 (13.2%) went on to receive 
a second infusion with the same CAR product. As 
of the time of the second infusion, the median age 
of patients was 19 (range, 8-31). A majority of the 
patients were male (88.9%), White (66.7%), and of 
non-Hispanic ethnicity (83.3%). As of the second 
infusion, 88.9% had active medullary disease, 
22.2% had low marrow involvement, 66.7% had high 
disease burden, and 11.1% had isolated CNS disease.  

Patients had received a median of 6 lines of prior 
therapy (range, 2-13), including prior hematopoietic 
stem cell transplantation (HSCT) in 77.8%, prior 
immunotherapy in 44.4%, and prior alternate CAR 
T-cell therapy in 50%. 

Seven patients (38.7%) had a suboptimal response 
to the fi rst infusion of either partial response or 
stable disease, including 4 who did not have a CR 
from fi rst infusion, and 11 patients (61.1%) had an 
antigen-positive relapse; all 18 patients had CAR 
expansion. The median time between the fi rst and 
second infusion was 116.5 days (range, 35-373), 
and 38.9% received therapy in between. 

The second infusion was administered at the 
same dose for 15 patients (83.3%), at a lower dose 
in 2 patients (11.1%) and a higher dose in 1 (5.5%).

Seven patients (38.9%) achieved an objective 
marrow response to the second infusion, with 5 of 
these patients (71.4%) achieving a minimal residu-
al disease (MRD) negative CR, and 6 (33.3%) had a 
morphologic CR. 

Long-term survival with second CAR infusion was 
limited. All patients eventually relapsed—including 
2 with CNS disease, 3 with medullary relapse, and 
1 with both medullary and extramedullary relapse—
and none were eligible for HSCT. The median dura-
tion of remission was 77 days (range, 54-292). 

“Our results suggest that diminished CAR T-cell 
expansion alongside antigen downregulation and 
loss impeded robust responses to CART2. Further 
exploration of the mechanisms underlying CART2 
response is needed,” Shah et al wrote. 

Cytokine release syndrome (CRS) was observed 
in 83.3% of patients with fi rst infusion, including 
severe CRS of grade 3 or higher in 27.8%. Only 
22.2% reported CRS with second infusion at a 
maximum severity of grade 1. Neurologic toxicity 
was reported with fi rst infusion in 22.2% and with 
second infusion in 11.1%. 

Observed peripheral blood CAR T-cell expansion 
was higher with the fi rst infusion than the second 
(median, 24.05 vs 1.69 cells/mL, respectively; 
P = .03). Five patients (27.8%) showed no CAR 
expansion post second infusion. CAR expansion 
tended to be higher with the CD22-targeted agent 
than the other CAR T-cell products. TT
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IN A REAL-WORLD study, patients with 
relapsed/refractory (R/R) diffuse large 
B-cell lymphoma (DLBCL) who would 

benefi t most from novel therapies vs patients 
who would likely do well with standard treat-
ment were identifi ed among all curatively 
treated patients in Sweden from 2007 to 
2014. The objective of the study was to esti-
mate the benefi t of these novel therapies. 

Investigators reported that median overall 
survival (OS) was 6.6 months in a large popu-
lation-based cohort of 736 patients with R/R 
DLBCL who were registered in the national 
Swedish Lymphoma Registry. Median pro-
gression-free survival (PFS) for all patients 
was 3.9 months (95% CI, 3.5-4.6).

In a subgroup analysis, patients younger 
than 70 years (n = 220) had a median OS of 
9.6 months (95% CI, 8.0-11.8) with a 2-year OS 
rate of 35% (95% CI, 30%-40%). In patients over 
70 years of age, median OS was 4.9 months 
(95% CI, 4.1-5.7) and the 2-year OS rate was 19% 
(95% CI, 16%-23%), according to investigators.

In Sweden, all residents have access to spe-
cialized health care in oncology and hema-
tology. The standard treatment for patients 
with R/R DLBCL who are younger than 

70 years is platinum-based chemotherapy 
with the goal of consolidation with autolo-
gous stem cell transplantation (ASCT). For 
patients older than 70 years, the standard of 
care consists of remission-inducing chemo-
therapy or palliative treatment depending on 
performance status and comorbidities.

Investigators reported that the median age 
of patients was 71 years (range, 18-99) and 
60% of patients were men. Relapse occurred 
in 62% of patients within 12 months of the 
primary diagnosis (n = 457), and 208 patients 
had primary refractory disease (28%). The 
majority (57%) of patients had stage IV disease.

When investigators stratifi ed by time from 
primary diagnosis to R/R disease, the 2-year 
OS rate ranged from 19% (95% CI, 14%-24%) for 
patients with R/R disease within 6 months to 
55% (95% CI, 47%-63%) for patients who relapsed 
after more than 2 years. For patients with pri-
mary refractory disease, the median OS was 
4.4 months (95% CI, 3.8-5.0) and the 2-year OS 
rate was 14% (95% CI, 10%-19%).

Sixty-nine percent of patients were eligi-
ble to enroll in a chimeric antigen receptor 
(CAR) T-cell clinical trial with age limits 
set at 18 to 76 years (n = 506). In this group, 
379 patients (75% of all ≤ 76 years) started
an IV second-line therapy, of whom 
178 patients (35% of all ≤ 76 years) also 
fulfi lled the selected trial inclusion and 
exclusion criteria. For patients younger than 
76 years with relapsed disease who fi t 
the trial criteria, PFS was determined as 
4.8 months, and 3.1 months for all patients 
who started any IV second-line treatment.

Patients with primary refractory disease 

had a 2-year survival rate of 14% compared 
with 66% in patients younger than 70 years 
with late relapse who were treated with inten-
sive second-line therapy and ASCT.

When reviewing eligibility criteria for 
CAR T therapy in the second-line setting, 
investigators reported that clear PFS benefi t 
was not associated in patients over 76 years 
of age with early relapse. They noted that 
this was particularly important when deter-
mining the value of CAR T therapies in the 
broader real-world setting.  

The investigators confi rmed a strong asso-
ciation between short time to relapse and low 
probability of receiving standard second-line 
therapy and ASCT among patients 70 years 
or younger, and short survival for all ages.

The study’s strengths include its large 
sample size and population-based design. 
Because this was a retrospective study, data 
were collected based on medical charts, 
which could have had missing information.

The investigators concluded that their 
fi ndings provided evidence for the heteroge-
neity in tolerance and outcomes associated 
with second-line regimens and good stan-
dard-care outcomes among young patients in 
relapse. They noted the lack of outcome bene-
fi t for cellular therapies in patients who expe-
rienced early relapse and who were older. TT
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THE AMERICAN SOCIETY of Clinical 
Oncology (ASCO) released an updated 
recommendation for the use of pem-

brolizumab (Keytruda), an immune checkpoint 
inhibitor, in combination with neoadjuvant 
chemotherapy, followed by adjuvant pembroli-
zumab, for patients with stage II or stage III 
early triple-negative breast cancer (TNBC).

The ASCO’s expert panel recommends 
200 mg of pembrolizumab once every 
3 weeks or 400 mg once every 6 weeks in com-
bination with neoadjuvant chemotherapy, 
followed by adjuvant pembrolizumab in this 
case. Additionally, adjuvant pembrolizumab 
may be given either concurrently with or 
after completion of radiation therapy. 

Evidence for this recommendation was deter-
mined from fi ndings from the KEYNOTE-522 
study (NCT03036488), which followed 
1174 patients with TNBC treated with neoad-
juvant chemotherapy plus pembrolizumab 
(n = 784) vs those who were treated with 
placebo (n = 390). At a median follow-up of 
39.1 months, event-free survival (EFS) in the 
pembrolizumab arm was 84.5% compared 
with 76.8% found among patients in the place-
bo arm (HR, 0.63, 95% CI, 0.48-0.82; P < .001).

In an interview with Targeted Therapies in 
OncologyTM, Praveen Vikas, MBBS, clinical 
assistant professor at the University of Iowa 
Hospitals & Clinics and medical oncologist 
and a member of ASCO’s expert panel said, 
“We knew from before that [observing] pem-
brolizumab in the adjuvant setting signifi -
cantly improves the pathological complete 
response. But what came out of this interim 
analysis was that it not only improves 
the pathological complete response, but it 
actually improves long-term outcome such 

as event-free survival. That resulted in a lot 
of excitement. And this is the fi rst approval 
of any immunotherapy agent in early stage 
triple-negative breast cancer.”

A targeted electronic literature search 
was conducted to identify phase 3 clinical 
trials pertaining to the recommendation on 
immune checkpoint inhibitors in this patient 
population with stage II or stage III early 
TNBC. The original expert panel from the pre-
vious recommendation reconvened to review 
the key evidence from KEYNOTE-522 and to 
approve the revision to the recommendation.

The estimated overall survival (OS) 
rate at 36 months for the pembrolizumab-
chemotherapy group was 89.7% (95% CI, 
87.3%-91.7%) compared with the estimated 
OS rate for the placebo-chemotherapy group 
at 86.9% (95% CI, 83.0%-89.9%). Mortality 
rates slightly favored pembrolizumab treat-
ment with chemotherapy as 80 (10.2%) of 
these patients died vs 55 patients (14.1%) 
in the placebo-chemotherapy group (hazard 
ratio for death, 0.72; 95% CI, 0.51-1.02). Fol-
low-up is ongoing to further explore OS data.

Grade 3 or higher treatment-related adverse 
events (TRAEs) occurred across the trial in 
77.1% of the pembrolizumab plus chemother-
apy arm and in 73.3% of the placebo plus 
chemotherapy arm. Investigators observed 
that most adverse events occurred in the 
neoadjuvant treatment phase compared with 
the adjuvant phase. The most commonly 
occurring grade 3 or higher TRAEs were 
neutropenia, decreased neutrophil count, 
and anemia in both arms. Grade 3 or higher 
were similar across both arms. For example, 
neutropenia affected 34.5% of patients in the 
pembrolizumab arm and 33.4% of patients in 

the placebo arm; neutrophil count decrease 
affected 18.6% of patients in the treatment arm 
and 23.1% of patients in the placebo arm; and 
anemia affected 18.0% in the pembrolizumab 
group and 14.9% in the placebo group. TRAEs 
were linked to 4 deaths in the pembrolizumab 
plus chemotherapy group and 1 death in the 
placebo plus chemotherapy group. TRAEs 
led to treatment discontinuation in 27.7% of 
patients in the pembrolizumab plus chemo-
therapy group and in 14.1% of patients in the 
placebo plus chemotherapy group. Grade 3 
or higher immune-mediated adverse events 
occurred in 12.9% and 1.0% of patients in the 
pembrolizumab plus chemotherapy and pla-
cebo plus chemotherapy groups, respectively. 

“When we see a benefi t of this magnitude 
early on in aggressive cancer like triple-neg-
ative breast cancer, most likely this benefi t is 
going to hold up,” Vikas added. “Things may 
change when overall survival data are report-
ed in maybe a year or two from now…regard-
ing this drug pembrolizumab. There are many 
other immune checkpoint blockers that have 
been undergoing trials and have had some 
early data come out. It’s possible that in the 
future, there will be data from atezolizumab 
(Tecentriq) and durvalumab (Imfi nzi). Based 
on how [these trials] report on their long-term 
outcome, there could be further updates in 
these ASCO guidelines.” TT
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Updated Guidelines Recommend 
Adding Pembrolizumab 
to Neoadjuvant Chemotherapy in TNBC
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INCLUSION IN CLINICAL trials for 
gender, racial, and ethnic minorities is 
an oncology-wide effort in the United 

States. Recent clinical studies and govern-
ment reports show that inclusion of these 
minorities in clinical trials is improving in 
some areas but is still lacking in others.

“There are many barriers that exist in 
clinical trial participation, including access 
to trials themselves, access to medical prac-
tices that have trials, language barriers and 
need for translation, health literacy barriers, 
support for completing trial [transportation 
procedures or center procedures], and his-
toric distrust in practice,” Rana McKay, MD, 
said in an interview with Targeted Therapies 
in Oncology™ (TTO).

Multiple experts believe that trials led by 
initiatives and funded by government and 
Cancer Centers of Excellence offer the best 
chance for oncology to improve on inclusion 
of gender and racial/ethnic minorities in 
clinical research and improve on disparities 
in cancer care overall.

The Issue With Diversity 
in Clinical Trials
Race/Ethnicity
According to McKay, an associate professor 
of medicine and medical oncologist at UC 
San Diego Health in California, the effort to 
improve the inclusion of minorities in clinical 
research must be a systemic one. “We need 
systematic changes to achieve equality in 
clinical trials at the level of cancer centers and 
industry sponsors and support infrastruc-
ture to bring trials to patients, as opposed to 
patients coming to trials,” McKay said.

A 2019 quantitative survey study collected 
responses from cancer centers whose accrual 
patterns matched with the National Minority 
Quality Forum and Sustainable Healthy 
Communities Diverse Cancer Communities 
Working Group–developed criteria. Under 
these criteria, racial and ethnic minorities 
must represent 10% or more of the patients. 
The investigators were able to identify 8 can-
cer centers who met their criteria (TABLE).1

These US Centers of Excellence reported an 
increase over time of the inclusion of racial 
and ethnic minorities in cancer research and 

the engagement of health care professionals 
in the community as partners. Further, 
the cancer centers reported having estab-
lished processes for obtaining ethnically 
diverse patients’ and/or caregivers’ input on 
research projects, as well as engagement of 
community groups to drive the participation 
of racial and ethnic minorities.

Some of the cancer centers were more 
successful than others. For example, 7 cen-
ters reported increases in research funds 
allocated to understanding, addressing, and 
improving health disparities, as well as an 
increased amount of research allocated for 
racial and ethnic minority group engage-
ment. At 5 of the cancer centers, community-
based participatory research strategies were 
reported as having been used as a measure of 
progress to engage racial and ethnic minorities.

These survey fi ndings led to action at 
the government level. The FDA’s Oncology 
Center of Excellence (OCE) launched Project 

Equity, which addresses not only racial and 
ethnic disparities but also gender disparities 
and issues in other minority groups.

“The FDA issued a guidance in November 
2020, with recommendations on enhancing 
diversity in clinical trials. They provide 
recommendations on tangible measures 
that trial sponsors can implement to address 
barriers to more diverse patient enrollment,” 
Lola Fashoyin-Aje, MD, MPH, deputy division 
director of oncology for the FDA, told TTO.

Gender/Sex
According to a study conducted by Ludmir et 
al, gender minorities, including patients with 
cancer who identify as lesbian, gay, bisexual, 
transgender, and queer/questioning, are 
becoming increasingly important to subpop-
ulations to evaluate in clinical research.2

The investigators reviewed 764 trials, 
including a total of 462,449 patients, and found 
that sexual and gender minority status ©
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was unreported in all studies. It was also
discovered that the language in published 
research fi ndings often does not mention 
these groups. Because of this, the investiga-
tors called the oncology community to action 
to carry out initiatives that will lead to an 
understanding of gender/sex minority groups.

In terms of female inclusion in clinical 
research, the most recent Surveillance, 
Epidemiology, and End Results data show 
low inclusion of women. In particular, of the 
1012 clinical trials analyzed in a study, women 
represented only 35% of those in melanoma 
studies, 39% of those in lung cancer studies, 
and 40% of those in pancreatic cancer studies.3

With Project Equity, the overarching goal is 
to improve access to clinical trials of oncology 
drugs and devices for populations that have 
historically been underrepresented in clinical 
research, such as racial and ethnic minorities, 
individuals who live in rural areas, sexual and 
gender minorities, and individuals with eco-
nomic, linguistic, or cultural barriers to health 
care services, according to Fashoyin-Aje.

“In oncology at the FDA, we are asking 
sponsors to develop and submit their plans for 
enrolling diverse populations in their clinical 
trials and to implement these measures as 
early as possible, including in pharmacoki-
netic and pharmacodynamic studies. We are 
evaluating eligibility criteria and encourag-
ing sponsors to streamline them, as informed 
by the science and not by cutting and pasting 
from one trial to the next. The OCE has issued 
several guidances regarding eligibility cri-
teria,” Fashoyin-Aje said. “One area that is 
receiving more attention is implementing 
measures that mitigate some of the burdens 
of participating in a clinical trial, including 
ways to reduce participant travel to trial sites 
and aspects of clinical trial decentralization.”

The FDA is one of many government bodies 
leading the way on bridging the inclusion 
gaps in oncology clinical research.

Government-Funded Clinical Trials
Members of the National Cancer Institute 
(NCI) National Cancer Advisory Board 
(NCAB) met in February 2022 for their 16th 
Virtual Meeting. Along with multiple other 
initiatives, a big-ticket item on the agenda 
was the triennial report on the inclusion of 
gender and minorities in clinical trials.4

The overall number of patients worldwide 
included in National Institutes of Health 
(NIH)-funded clinical trials between fi scal 
years (FY) 2019 and 2021 was over 10.4 million. 
In the US alone, more than 8.9 million patients 
were enrolled in NIH-funded clinical trials.

Excluding women-only and men-only stud-
ies, 50.1% of patients in fi scal year 2019 (FY19) 
were men, 47.8% were women, and the gender 
was unknown or unreported in 2.1%. In the fol-
lowing 2 years, trends changed: In FY20, 46.6% 
of patients were men, 48.4% were women, 
and the unknown/unreported rate was 5.0%, 
followed by rates of 44.1%, 49.8%, and 6.1%, 
respectively, in FY21. Across all clinical stud-
ies, racial and ethnic minorities represented 
28.7% of patients enrolled in clinical trials in 
FY19, 28.0% in FY20, and 27.9% in FY21.

By race/ethnicity in FY19, the clinical trial 
patient population was 79.8% White, 12.7% 
Hispanic/Latino, 10.3% Asian, and 7.9% 
Black. More than 9% of races and ethnici-
ties were unknown or unreported in FY19. 
Further, patients identifying as American 
Native/Alaska Native and Native Hawaiian/
Pacifi c Islander represented fewer than 1% of 
patients enrolled in clinical trials.

In FY20, the patients enrolled in clinical 
trials were 65.8% White, 9.0% Hispanic/Latino, 
9.7% Asian, and 7.8% Black, with other groups, 
once again, making up fewer than 1% of 
patients. The percentage of unknown or unre-
ported races and ethnicities in FY20 was 14.3%.

Finally, in FY21, patients enrolled in clini-
cal trials were 64.7% White, 9.7% Asian, 8.4% 
Hispanic/Latino, and 8.3% Black, with a lim-
ited number of patients identifying as either 
American Native/Alaska Native or Native 
Hawaiian/Pacifi c Islander.

The results for FY19 through FY20 were 
presented by Meg Mooney, MD, MS, associate 
director of the Cancer Therapy Evaluation Pro-
gram and chief of the Clinical Investigations 
Branch at the NCI, who opened with explain-
ing the history behind the report. “The NIH 
is mandated by the Public Health Service Act 
to include women and minority groups in all 
NIH-funded clinical research on the primary 
goal with this law, which was instituted in the 
1970s to ensure that research fi ndings can be 
made generalizable to the entire patient pop-
ulation. The NIH Revitalization Act, which 
was amended by the 21st Century Cures Act, 
also requires the advisory board of each NIH 
institute to prepare a triennial report describ-
ing the manner in which the institute has 
complied with NIH guidelines and track and 
report requirements for inclusion reporting,” 
Mooney said during her presentation.

Following Mooney’s presentation, several 
meeting participants raised concern about 
the rate of unknown/unreported minorities 
enrolled in clinical trials. “It’s always good 
to see therapeutic vs nontherapeutic. That’s 
where we start to see these huge differences 
and some disparities. That’s where they jump 
out,” John D. Carpten, professor and chair of 
translational genomics, director of the Insti-
tute of Translational Genomics, and Royce 
and Mary Trotter Chair in Cancer Research 
at the University of Southern California (USC) 
Keck School of Medicine in Los Angeles, said 
during the NCAB meeting. Carpten is also 
an associate director of basic research at the 
USC Norris Comprehensive Cancer Center and 
chair of the NCAB. “Without seeing it, you can 
get a false impression of sorts that there are no 
disparities in minority participation in trials.”

Other experts in the fi eld stated that the 
data would be more informative if they 
showed the number of patients who completed
clinical trials rather than just the number of 
enrolled patients. Another important point 
about the report is that many of the clinical 
trials in oncology are not funded by the 
NIH, and studies funded by pharmaceutical 
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ACADEMIC CENTERS 
OF EXCELLENCE

COMMUNITY CENTERS 
OF EXCELLENCE

FOX CHASE CANCER CENTER
Temple Health, Philadelphia, PA

HAROLD C. SIMMONS 
COMPREHENSIVE CANCER CENTER
University of Texas Southwestern, Dallas, TX

HOLLINGS CANCER CENTER
Medical University of South Carolina
Charleston, SC

THE UNIVERSITY OF TEXAS MD 
ANDERSON CANCER CENTER 
The University of Texas Health Science 
Center at Houston, Houston, TX

DAVIS COMPREHENSIVE 
CANCER CENTER
University of California, 
Davis, Sacramento, CA

WINSHIP CANCER INSTITUTE
Emory University, Atlanta, GA

JOHN T. VUCUREVICH 
CANCER INSTITUTE 
Monument Health Rapid City Regional 
Hospital, Rapid City, SD

HENRY FORD CANCER INSTITUTE
Detroit, MI  
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companies, in particular, have considerable 
disparities in terms of minority inclusion, 
whereas clinical trials ran by cancer centers 
appear to be more diverse.

“These numbers are higher than what we see 
in clinical practice. [If you look at the recently 
published phase 3 trials, approximately] 80% of 
the patients on clinical trials [are White]. The 
numbers for women and minorities are even 
lower in industry-sponsored research. So in 
terms of gender, [racial, and ethnic minorities,] 
we are making progress,” said M. Umair U. 
Mushtaq, MD, assistant professor of medicine 
in the Division of Hematologic Malignancies 
and Cellular Therapeutics at the University of 
Kansas Medical Center in Kansas City, in an 
interview. Mushtaq and colleagues have been 
instrumental in investigating how funds are 
allocated for clinical research and identifi ed that 
minorities may be less likely to receive grants.

Disparities Among Clinical 
Trial Investigators
With a focus on gender inequality in NIH fund-
ing for hematologic malignancies and cellular 
therapies, Mushtaq et al collected data from 
the NIH Research Portfolio Online Reporting 

Tools. Data from 2018 to 2019 were the focus, 
during which time 1834 grants (totaling 
$799 million) were awarded to 975 principal 
investigators.5 Female principal investigators 
were less likely to receive grants than their 
male counterparts. Specifi cally, 71% of the 
principal investigators awarded grants were 
men compared with 29% of women (P < .001).

“We did not have data about the proportion 
of applicants, so it may be there were [fewer] 
female applicants. But when we looked into 
more factors, men were also likely to have [an 
increased] number of publications and [had] 
more years of active research,” Mushtaq said. 
“In recent years, the trend is changing, but 
we still [must] prioritize women for clinical 
trials or research grants from the NIH.”

Even with diverse government funding for 
principal investigators and better inclusion 
of minorities in clinical research, many 
experts believe more is needed to truly have 
equity in oncology.

Building an Equitable Environment for 
Oncology Research
“It’s about more than just funding. It’s access 
to care, and the communities with lower 

socioeconomic status are less likely to seek 
care at a tertiary care center, where most of 
the clinical research is being conducted. One 
way to fi x this problem may be to incentivize 
minority enrollment into clinical trials or 
having some sort of funding for the social 
part of the trial. For example, we can fund 
the drug part of the trial or the clinical 
investigation reporting part of the trial. If 
we could include some funding that could 
be used to help disadvantaged patients, that 
may improve the situation,” Mushtaq said.

Improving minority inclusion in clinical 
trials may also involve setting an oncolo-
gy-wide standard, according to McKay. “We 
absolutely need to set metrics and standards 
that pharmaceutical companies need to 
align to,” she said.

Other oncology experts at the government 
level believe that to make cancer research 
more inclusive, there is a need to have a more 
diverse clinical investigator population, 
design clinical trials that are refl ective of the 
US patient population, and explore solutions 
beyond clinical trial enrollment.6 TT 
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Case-Based Peer Perspectives
I N  D I F F E R E N T I A T E D  T H Y R O I D  C A N C E R
Renowned opinion leaders provide insights on different case scenarios.

Q:

TARGETED THERAPIES IN 
ONCOLOGY™: Could you comment 
on your initial impressions, 
whether you agree with the 
treatment approach for this 
patient, and why or why not? Can 
you also comment on the 
prognosis for this patient?

A: BROSE: When I think about the treat-
ment approach for this patient, I’m in 

agreement with the way this patient was 
presented and treated. One caveat is…she’s 
very high risk for metastatic disease. What is 
missing, and I think is a historic problem, is 
she had no CT scan done at the time of her 
radioactive iodine [RAI] whole-body scan. I 
really think that now it should be a standard 
of care, following the whole-body scan, that 
we get a CT in any patient who has high-risk 
disease—either a large primary, multiple 
lymph nodes [LNs], extrathyroidal extension, 
or extra LN extension—because these patients 
are likely to have metastatic disease.1 If you 
only have the imaging from the thyroid 
uptake scan, you’re likely to miss RAI nonavid 
disease. I would’ve done everything the same, 
except I would’ve probably gotten a CT scan 
with contrast, following the whole-body scan, 
after she had received her treatment. I think 
a lot of people would say, “Well, she’s a little 

frail and she’s 70 years old. Would you start 
the patient on 24 mg?” But in general, I 
would’ve probably followed starting the 
patient at 24 mg with a couple caveats. 

The prognosis for this patient [is not great], 
given they had RAI refractory disease that 
was clearly advanced. Her age puts her in a 
worse prognostic category. She has actively 
progressing disease with new lesions show-
ing up in only a 3- to 6-month period after 
surgery. [To me], that says she has a worse 
prognosis, as the [tall cell variant] would’ve 
implied. One thing I’d like to point out about 
prognostic features is all the details we know 
about prognostic markers, whether they have 
BRAF mutations, whether they’re tall cell, and 
these things. Most of that prognosis centers 
around whether they will respond to [RAI], 

but it’s going to be interesting. I don’t think we 
have the data yet to say whether those same 
prognostic factors still hold true in the era 
of multikinase therapies. In my experience, 
my patients with Hürthle cell [carcinoma]
are more likely to not take up [RAI]. And his-
torically, Hürthle cell had a worse prognosis 
based on that fact. But interestingly, in the 
sorafenib [Nexavar; NCT02143726] study,2 

the DECISION study [NCT00984282],3 and 
other studies since then, my patients with 
Hürthle cell [carcinoma] do quite well. They 
often do better than my average patient who 
is RAI refractory. It’s not completely clear 
[whether] those prognostic features will still 
be the same [in the era of having these new 
levels of therapy], whether they’ll be bad in 
both situations and therefore the prognosis 

CASE

•  A 70-year-old woman presents with a 
painless “lump on her neck.”

•  Past medical history: unremarkable

•  Physical examination: palpable, 
nontender solitary mass right of the 
midline neck; otherwise unremarkable

Clinical Workup and Initial Treatment

•  Labs: thyroid-stimulating hormone (TSH) 
within normal limits

•  Ultrasound of the neck revealed a 
suspicious 3.4-cm right mass arising 
from the right thyroid; 4 suspicious 
supraclavicular lymph nodes (LNs), 
largest 2.2 cm in size

•  Ultrasound-guided fi ne needle aspiration 
biopsy of the thyroid mass and 
largest LN confi rmed papillary thyroid 
carcinoma.

•  Patient underwent total thyroidectomy 
with central compartment and right 
selective neck dissection.

°  Pathology: 3.4-cm papillary thyroid 
cancer arising in the right lobe of 
thyroid, tall cell features; extrathyroidal 
extension present

°  Two of 6 positive central compartment 
LNs, largest 1.8 cm

°  Four of 13 right lateral compartment 
involved nodes, largest 2.2 cm in size, 
positive extra nodal extension

°  StageT2N1aMX; ECOG performance 
score is 0

Subsequent Treatment and Follow-up

•  She was treated with radioactive iodine 
150 mCi.

°  Her whole-body scan showed uptake 
in the neck, consistent with thyroid 
remnant, but no uptake in the lungs.

•  Follow-up at 3 months

°  TSH 0.2 µU/mL, thyroglobulin 
28 ng/mL (negative antithyroglobulin 
antibodies)

°  Chest CT scan showed 8 small bilateral 
lung nodules, largest 1.3 cm.

°  Three months later, follow-up CT neck 
and chest scan was notable for 1- to 
2-mm growth in several lung nodules 
and 3 new distinct 9.5-mm lung 
nodules.

•  Next-generation sequencing was 
negative for mutations, rearrangements

•  Lenvatinib (Lenvima) 24 mg once a day 
orally was initiated.

MARCIA SIMPSON BROSE, 
MD, PHD, FASCO
Director
Cancer Services 
Jefferson Health Northeast
Sidney Kimmel Cancer Center
Philadelphia, PA
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is even worse, or whether it’ll turn out that 
maybe the treatment with multikinase inhib-
itors becomes a bit of an equalizer across 
the different prognostic categories.

Q:

What are some � rst-line treat-
ment options available for RAI 
refractory differentiated thyroid 
cancer, and for which patient 
is lenvatinib most suitable?

A: We have seen a big change in this area 
just in the [past] couple years. Starting 

almost 10 years ago, we had the approvals of 
the fi rst multikinase inhibitors. The fi rst was 
sorafenib, which was approved at the starting 
dose of 400 mg twice daily,4 and then about a 
year to a year and a half later, lenvatinib was 
approved in this setting at a starting dose of 
24 mg once a day.5 The interesting thing 
about that is those 2 agents ruled the thera-
peutic options for these patients for years. 
Along the way, more recently, 2 other agents 
have been approved to treat RAI refractory on 
the basis [of whether patients] have a RET 
fusion or a TRK fusion. For RET fusions, there 
are 2 agents that target RET. One of them is 
selpercatinib [Retevmo]6 and the other [is] 
pralsetinib [Gavreto].7 And if they have a TRK 
fusion, we have larotrectinib [Vitrakvi] and 
entrectinib [Rozlytrek]. I think there’s some 
other ones coming down the pipe. Those are 
the FDA-approved ones. There’s also BRAF 
inhibitors, which are not FDA approved. In 
my opinion, those go a little further down 
the list. The other agent recently approved 
is cabozantinib [Cometriq, Cabometyx], 
which was also approved for all-comers.8

Now we have 3 agents approved for all-com-
ers. We have sorafenib and lenvatinib 
approved in the fi rst-line setting, cabozan-
tinib approved in the second-line setting 
after either lenvatinib or sorafenib, then the 
handful of other inhibitors specifi c for dif-
ferentiated thyroid cancers that harbor a 
particular fusion or mutation. 

The fi rst thing you [must] know is that 
sorafenib and lenvatinib are approved for 
all patients. Even if they have a mutation 
or a gene fusion, sorafenib and lenvatinib 
are still indicated for those patients. If you 
don’t have access to those highly selective 
inhibitors, you can still treat them with 
sorafenib and lenvatinib. Although we can’t 
say exactly which one is better between 
lenvatinib and sorafenib, we do know the 
response rate for the lenvatinib study 
[SELECT; NCT01321554]9 was quite high 
and higher than what we were seeing in 
the DECISION study. This wasn’t a head-
to-head, so we can’t [directly] say they’re 

comparable, but the fact that they were so 
much greater, with the response rate closer 
to 60% instead of even 15% or 12%, which 
was what was seen in the DECISION study, 
tells me there is a higher response rate 
with lenvatinib. Based on [these results], 
most patients are started on lenvatinib as 
the fi rst-line therapy of choice. For various 
reasons, some patients might be started on 
sorafenib because of tolerance issues [or] 
concern over extremely high blood pressure. 
They might be started on sorafenib because 
they have an invasive lesion, and we want 
to shrink it slowly to try to minimize the 
risk of a fi stula forming. Sorafenib still can 
be used in certain circumstances, but given 
most of our patients, I tend to use lenvatinib 
fi rst. Then in patients who progress on len-
vatinib, I would normally go to cabozantinib 
next because that’s the 1 randomized con-
trol trial [NCT03690388] we have showing 
activity and responses in patients who have 
progressed on lenvatinib.10 We don’t have 
[those] same data for sorafenib. Unfortu-
nately, sorafenib may be used a little less at 
this point. In other countries, where some 
of these agents aren’t available, there might 
be other roles for sorafenib. 

As far as lenvatinib goes, it’s the most 
suitable for the general patient who is RAI 
refractory and is otherwise healthy—who has 
maybe 1 or 2 blood pressure medicines, but 
it’s well controlled and they’re otherwise 
doing well. We have very good data that 
say patients [do well], regardless of their 
age. Being frail is…not by itself a reason to 
not give lenvatinib. I would say it partially 
depends on why they’re frail and why you 
would consider they’re frail. But I will say 
I sometimes can’t predict who will tolerate 
lenvatinib well, or even sorafenib or cabozan-
tinib, for that matter. Sometimes I see some-
body will tolerate this just fi ne and they have 
more trouble, whereas my frail 70-year-old 
patient does quite well. What says to me is 
we [must] personalize this. We try to start 
them on the highest dose they’ll tolerate, but 
then we need to watch and see what happens 
and make sure we stay in close contact with 
the patient so we can adjust as needed.

Q:

What role does age play when 
deciding to use lenvatinib? Can 
you comment on the data to 
support your decision [from the 
SELECT] study from 2017?

A: When the SELECT trial was fi rst pub-
lished,11 and I was talking to many of 

my colleagues because of the concern of the 
number of [individuals] who had grade 3 

hypertension, [the doctors I spoke to said] for 
the patients who were over 65 years, “I’m not 
going to give it to those patients. I’m not com-
fortable with it. I’m worried they’re too frail.” 
What was interesting about going back to the 
data from the SELECT study in a preplanned 
analysis was this was part of the study design 
when we stratifi ed for patients who were 
under 65 and over 65. [Looking at] the data, it 
turned out that the patients over 65 had an 
overall survival advantage to being treated 
with lenvatinib vs placebo. This really turned 
people’s biases [around]. They had a bias to 
say, “Oh, these patients can’t tolerate it.” But 
in fact, they were the patients who seemed to 
be benefi ting the most. Yes, because of 
comorbidities and slightly elevated blood 
pressure, they had a little more cause to have 
dose reductions. But with that, they still did 
better overall. So, we were not able to say it 
was a secondary effect of anything. It seemed 
to be that lenvatinib was clearly benefi cial in 
these patients and resulted in a full overall 
survival with statistically signifi cant results. 
The data for this were published in 2017 in 
the Journal of Clinical Oncology.11

Did this study change the way I use lenva-
tinib? Absolutely, and it changed the minds 
of many of my colleagues who were holding 
it back in their older patients. I think if you 
have anybody of any age able to participate in 
managing the toxicities with you, and they’re 
not already maxed out on their hypertension 
medicine, you should be thinking about giv-
ing them lenvatinib.

Q:

Can you elaborate on the study 
that evaluated 2 doses of 
lenvatinib in differentiated 
thyroid cancer (NCT02702388)12? 
Can you also review the results of 
the quality-of-life analysis?

A: I love this one. Another important point 
about lenvatinib dosing is that out of 

concern for the [adverse] effects, in addition 
to people being concerned about what age 
they should be [given] lenvatinib, a lot of peo-
ple have been concerned about [beginning] 
patients at the starting dose that was shown 
in the trial to work. We usually try to follow as 
close as possible to the original clinical study 
that showed effi cacy, because we can’t expect 
to get the same result if we don’t give the drug 
the same way. 

That said, out of concern for the high blood 
pressure or [individuals] being frail, a lot 
of the clinicians who were treating these 
patients felt they were too nervous to start 
[patients] at 24 mg, so they decided to start 
them at lower doses, like 10 mg or even 4 mg. 
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Their plan was always to increase the dose up 
to a higher dose as tolerated. 

[I’ll say] 2 things about that. We know from 
data that when people say they’re going to 
increase the dose, they never get to the same 
doses as if they were started at the higher dose 
to begin with. So these people were getting 
a subclinical [dose], or at least a substudied 
dose, all the way through, as far as treating 
their cancer. That’s point number 1. 

The second point is that people were making 
assumptions for how safe they felt the medi-
cine was if they started at the 24 mg. Of course, 
based on the data, they’re [assuming] that if 
they started at a lesser dose, the patients would 
do just as well, but they might do it in a way 
that was either just as safe or would give the 
patients the same detriment of quality of life. 

[To] test this and remove all the biases 
of these doctors who are prescribing it, 
we designed the 211 study, [which] asks 
3 important questions. If we randomized 
patients between 24-mg starting dose, the 
original FDA approved dose, or starting at 
18 mg, would they get the same benefi t as 
far as the effi cacy?12 And to do that…how 
many [individuals] had gotten to a partial 
response at 6 months? The fi rst question 
is: Is it just as effi cacious to treat [patients] 
with a lesser dose, because we knew it was 
active, but would it be as active as a 24-mg 
starting dose? 

The second important question was: Would 
it be as safe? We determined safety as the 
number of [individuals] who would have 
grade 3 toxicity. If more [patients] had a 
grade 3 toxicity, we could argue it’s less safe. 
We wanted to compare how many [patients] 
were going to have the toxicity, and would 
less [patients] have grade 3 toxicities at 
the lower dose? 

The third question is: Putting safety aside, 
how do the patients feel, themselves? In their 
self-reported questionnaires, would they say 
they feel more miserable on a 24-mg starting 
dose than on an 18-mg starting dose? All 
3 of these questions were asked, and the fi rst 
2 were answered in the study that was pub-
lished in 2020 for the 211 study. 

The fi rst 2 answers completely surprised 
not [only] me but [also] many of my colleagues. 
The answer to the fi rst question…was clearly 
no. Starting [patients] at 18 mg did not achieve 

the same benefi t. In fact, the difference in 
response rate was 17%. It was a signifi cantly, 
and I say clinically signifi cant, difference. 
By starting [patients] at a lower dose, they 
clearly weren’t going to get the same benefi t 
as far as how much the patients were going 
to respond to the therapy. On [the second] 
question, was it just as safe? It turned out 
that there was no decrease in safety at 24 mg 
when compared with the 18 mg. There was 
no statistical signifi cance between those 
2 groups. Because of that, I think the fi rst 
2 points support starting [patients] at the 
24-mg [daily] dose. The third question was: 
[Among] the patients, how did they feel when 
they reported it? They had questionnaires 
that have been well-validated tools, [which 
asked], “[Am I] more miserable on 24 [mg] 
than on 18 [mg]?” It turned out we couldn’t 
tell the difference. At the end of the day, when 
you have a doctor, especially as part of a clini-
cal trial, who’s attentive to the [adverse] effect 
profi le and adjusts the doses as appropriately 
needed, it seemed that there was no differ-
ence in experience to the patient, but there 
was a difference in the effi cacy of the doses. 

Taking those 3 points together, we would 
say that the original 24-mg starting dose 
comes out of this study as clearly being 
the most appropriate. I will say there are 
exceptions to this that we [must] remember. 
What this study shows us [affects] most of 
the patients we would treat. That means 
everybody from any age, [including patients] 
with comorbidities. A lot of people say, 
“Well, that’s fi ne for healthy patients, but 
[patients] with comorbidities would never 
be on that study.” That’s not accurate. Many 
[patients] with comorbidities were on the 

study because comorbidities were not an 
exclusionary criterion. But what is true is 
that there are patients who had, say, invasive 
cancers or cancers that were invading blood 
vessels that were not included in the study. 
I think we do feel there’s a safety reason to 
start [patients] at a lower dose of lenvatinib, 
or maybe not start them on lenvatinib at all, 
but instead, start them on sorafenib. Patients 
who have invasive disease [are] the main 
ones I worry about. Some people say, “Well, 
those are important patients.” I agree, but I 
still would say they’re probably only 5% or no 
more than 10% of the patients I’m treating. 

Q:
What toxicities have been 
observed in treatment with 
lenvatinib, and how are they 
managed?

A: There are [a few] areas of toxicities with 
lenvatinib that we’re concerned the most 

about. So far, you’ve heard me speak about 
hypertension…those are the fi rst things we 
worry about, because 63% of the patients had a 
grade 3 hypertension event or more. That 
means we [must] be watching it, and it happens 
within 24 hours of starting [treatment]. Often-
times, I’ll prescribe antihypertensives at the 
same time I give them the lenvatinib. They may 
not pick it up from the pharmacy, but the pre-
scription will be there so that as soon as they 
start seeing that their blood pressure is going 
higher, they can access the drug. They will also 
be taught and instructed to monitor their blood 
pressure twice a day for at least the fi rst week 
or 2 to make sure we’re not missing blood pres-
sure that’s consistently over 150 over 90. If it 
does go there, we try to increase the dosage of 
their antihypertensive medications. 
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“Now we have 3 agents approved for 
all-comers. We have sorafenib and lenvatinib
approved in the fi rst-line setting, cabozantinib
approved in the second-line setting after either lenvatinib 
or sorafenib, then the handful of other inhibitors
specifi c for diff erentiated thyroid cancers that harbor 
a particular fusion or mutation.”

— M A R C I A  S I M P S O N  B R O S E ,  M D ,  P H D ,  FA S C O
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The second area people have problems with 
[is diarrhea], and this tends to be something 
more long-term. The biggest issue is that when 
they have multiple bowel movements a day, 
the decreased transit time leads to all sorts 
of different issues. First, they don’t absorb 
the lenvatinib well, and they can start to have 
progression. They also don’t absorb their 
antihypertensive medicine, and they can start 
to have more trouble controlling their high 
blood pressure. They also don’t absorb calories
and they start to lose weight. It’s important to 
explain to a patient that even if they don’t mind 
having 6 or 8 bowel movements a day, that 
number, by defi nition, means their transit time 
has gotten so short that they’re just not going 
to have the time to absorb either the medica-
tions or their food. Some very specifi c man-
agement is recommended, and we will titrate 
taking loperamide [Imodium] once or twice a 
day, up to sometimes as many as 9 pills a day, 
to minimize the number of bowel movements 
they’re having each day so they’re down to just 
1 formed bowel movement a day. Titrating [lop-
eramide] is the best thing we can do. We can 
also recommend diet changes. Those are 2 of 
my highest most used interventions. There are 
[individuals] who occasionally can’t control 
their diarrhea, even with both of those inter-
ventions. Some of those patients I might even 
start on some codeine [3-methylmorphine] 
once a day, just to use the opioid effect and try 
to slow down their transit time that way. 

Another area we worry about, and this can 
go along with the diarrhea but is a problem [in 
itself], is sarcopenia, or loss of muscle mass. 
Loss of muscle mass goes hand in hand with…
general weight loss. Patients lose weight, but 
they also tend to lose muscle mass, and the best 
thing they can do for that is muscle-building 
activities, signifi cant [weight training], spe-
cifi cally weightlifting. Weightlifting increases 
blood fl ow to the muscles and decreases the 
effect of the VEGF inhibitors on the muscle 
groups, especially in patients who are on len-
vatinib, sorafenib, or cabozantinib, I try to get 
them to go to the gym and do strength train-
ing, not just toning, because you really have 
to stimulate those muscles if you want to help 
them retain them. Those are 3 of my most com-
mon toxicities. Of course, there’s a longer list. 
We do occasionally look at laboratory fi ndings. 
Low lymphocytes [are] common with this class 
of drugs but never is clinically signifi cant. 

Another adverse effect we use to monitor 
quite a lot is proteinuria. In the original 
trials, we would hold the drug if they had 
proteinuria, but the reality of proteinuria is 
[although] they lose nutrition that way, it does 
not affect them negatively in most cases. I 

still follow the serum creatinine to make sure 
renal function is not impaired, but proteinuria 
by itself is not a reason for me to withhold the 
drug. All I have to do is tell patients, “Make 
sure to be eating extra protein,” because we 
know they’re wasting some of the protein in 
the urine. But by itself, it’s not a reason to 
stop or even hold or dose reduce, unless it is 
so severe that their albumin just goes down to 
1 or less and they can’t manage it.

Q:

If lenvatinib-associated adverse 
event [AE] warrants a dose 
reduction, do you revert to 
the starting dose once the AE 
has resolved or maintain the 
reduced dose?

A: In a patient who’s had adverse events 
and a dose reduction, I usually fi rst 

start with a dose holiday a couple times 
because some of these adverse effects, [such 
as] hand-foot skin reaction or weight loss, 
can be reversed if they have a dose holiday 
and their gastrointestinal tract kicks in again 
and they’re feeling healthy. But many times, 
they [must] stay at the lower dose. 

I want to point out 1 other thing: When you 
decrease the dose, the patient has been on 
an antihypertensive medication, and you’ve 
increased it to decrease the dose to take 
lenvatinib, you [must] remember you have to 
titrate it back toward their original regimens 
when you either hold the dose for a dose holi-
day or decrease the dose, because they won’t 
need as much blood pressure medicine.

If you don’t remember to adjust them in 
parallel, you’ll have patients who are getting 
hypotensive because they have too much 
blood pressure medicine on board. 

The last thing I’ll leave you with…is that 
attention to the patient and close surveillance 
of these toxicities is what will help the patients 
be the most successful. They need not only a 
doctor but they also need a coach. Somebody 
who understands these adverse effects and 
can help them mitigate them as much as 
possible, with diet, exercise, and other inter-
ventions. Then, when need be, prescribe the 
antihypertensives, pain medicines, or antidi-
arrheals they’ll need to be successful. TT
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